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EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE  

ENERGY CONSTANT CALCULATIONS 

BG 
BC 

20-Apr-95 
36 

MEDICAL CENTER 

HEATING (MBtu) 
COOLING (kWH) 

BASERUN 
3217.0 

39966.4 

RUN1 
1604.7 

32545.1 

RUN2 
1604.7 

32545.1 

RUN3 
1476.5 

20642.8 

RUN4 
1476.5 

20642.8 

RUN5 

SUPPLY AIR FAN 24085 CFM 
FLOOR AREA 26440 FT2 

CFMI 7180 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 700 1630 46.5 HR HR. ON HEATING 1488 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 930 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 3888 HR/YR 

TOTAL OCCUPY HR. 46.5 HR/WK HR. OFF COOLING 2430 HR/YR 

TOTAL UNOCC. HR. 121.5 HR/WK 
ANNUAL OCCUPY HR. 2425 HR/YR 
ANNUAL UNOCC. HR. 6335 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1488 
930 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

3888 HR/YR 
2430 HR/YR 

HOAUHC 3216.97 MBtu - 1604.742 MBtu 0.00E+00 Btu/CFM-HR 

7180 CFM   * 6335 HR/YR 
HOAUH 3216.97 MBtu - 1604.742 MBtu 0.00E+00 Btu/CFM-HR 

7180 CFM   * 3888 HR/YR 
COAUHC 39966.4 kWH   - 32545.12 kWH 1.63E-04 kWH/CFM-HR 

7180 CFM   * 6335 HR/YR 
COAUC 39966.4 kWH   - 32545.12 kWH 4.25E-04 kWH/CFM-HR 

7180 CFM   * 2430 HR/YR 
HOAOHC 3216.97 MBtu - 1612.228 MBtu 9.22E+01  Btu/CFM-HR 

7180 CFM   * 2425 HR/YR 
HOAOH 3216.97 MBtu - 1612.228 MBtu 1.50E+02 Btu/CFM-HR 

7180 CFM   * 1488 HR/YR 
COAOHC 39966.4 kWH 7421.278 kWH 1.87E-03 kWH/CFM-HR 

7180 CFM   * 2425 HR/YR 
COAOC 39966.4 kWH 7421.278 kWH 4.87E-03 kWH/CFM-HR 

7180 CFM   * 930 HR/YR 
DC 

DC DEMAND 
1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 20-Apr-95 
BUILDING NO.: 36 
BLDG. TYPE: MEDICAL CENTER 

ENERGY CONSTANT CALCULATIONS 

ECC 32545.12 kWH   -           32545.12 kWH 0.00E+00 kWH/CFM-HR 
24085 CFM   *                     930 HR/YR 

ECHC 32545.12 kWH   -           32545.12 kWH 0.00E+00 kWH/CFM-HR 
24085 CFM   *                   2425 HR/YR 

NSUCHC 39966.4 kWH   -           32545.12 kWH 4.86E-05 kWH/CFM-HR 
24085 CFM   *                  6335 HR/YR 

NSUCC 39966.4 kWH   -           32545.12 kWH 7.93E-05 kWH/CFM-HR 
24085 CFM   *                  3888 HR/YR 

DDCCHC 32545.12 kWH   -           20642.84 kWH 2.04E-04 kWH/CFM-HR 
24085 CFM   *                  2425 HR/YR 

DDCCC 32545.12 kWH   -           20642.84 kWH 5.31 E-04 kWH/CFM-HR 
24085 CFM   *                    930 HR/YR 

NSC 3216.97 MBtu -            1604.742 MBtu 6.10E+04 Btu/ftA2 
26440 AREA 

DSC 1604.742 MBtu -            1476.506 MBtu 4.85E+03 Btu/ftA2 
26440 AREA 

FV 1476.506 MBtu -            1476.506 MBtu 0.00E+00 Btu/CFM-HR 
7180 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

csw 
BC 

19-Apr-95 
1750 

MOTOR REPAIR SHOP 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 
HEATING (MBtu) 5899.2 3657.2 3657.2 3579.0 3579.0 
COOLING (kWH) 0.0 0.0 0.0 0.0 0.0 

SUPPLY AIR FAN 13370 CFM 
FLOOR AREA 38336 FT2 

CFMI 10204 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 600 1730 56.5 HR HR. ON HEATING 1808 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 1130 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 3568 HR/YR 
TOTAL OCCUPY HR. 56.5 HR/WK HR. OFF COOLING 2230 HR/YR 
TOTAL UNOCC. HR. 111.5 HR/WK 
ANNUAL OCCUPY HR. 2946 HR/YR 
ANNUAL UNOCC. HR. 5814 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1808 
1130 

3568 HR/YR 
2230 HR/YR 

HOAUHC 5899.2 MBtu -              3657.21  MBtu 0.00E+00 Btu/CFM-HR 
10204 CFM   *                   5814 HR/YR 

HOAUH 5899.2 MBtu -              3657.21  MBtu 0.00E+00 Btu/CFM-HR 
10204 CFM   *                   3568 HR/YR 

COAUHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
10204 CFM   *                   5814 HR/YR 

COAUC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
10204 CFM   *                   2230 HR/YR 

HOAOHC 5899.2 MBtu -              2241.99 MBtu 1.22E+02 Btu/CFM-HR 
10204 CFM   *                  2946 HR/YR 

HOAOH 5899.2 MBtu -              2241.99 MBtu 1.98E+02 Btu/CFM-HR 
10204 CFM   *                   1808 HR/YR 

COAOHC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
10204 CFM   *                   2946 HR/YR 

COAOC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
10204 CFM   *                   1130 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 1750 
BLDG. TYPE: MOTOR REPAIR SHOP 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
13370 CFM   *                   1130 HR/YR 

ECHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
13370 CFM   *                   2946 HR/YR 

NSUCHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
13370 CFM   *                   5814 HR/YR 

NSUCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
13370 CFM   *                  3568 HR/YR 

DDCCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
13370 CFM   *                   2946 HR/YR 

DDCCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
13370 CFM   *                   1130 HR/YR 

NSC 5899.2 MBtu -              3657.21  MBtu 5.85E+04 Btu/ftA2 
38336 AREA 

DSC 3657.21  MBtu -                   3579 MBtu 2.04E+03 Btu/ftA2 
38336 AREA 

FV 3579 MBtu -                   3579 MBtu 0.00E+00 Btu/CFM-HR 
10204 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: IVB 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 2060A 
BLDG. TYPE: MNT HANGAR AVUM 

ENERGY CONSTANT CALCULATIONS 

HEATING (MBtu) 
COOLING (kWH) 

BASERUN 
6091.4 

RUN1 
5845.9 

RUN2 
5845.9 

RUN3 
5710.1 

RUN4 
5710.1 

RUN5 

SUPPLY AIR FAN 55920 CFM 
FLOOR AREA 37828 FT2 

CFMI 55920 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 600 2200 80 HR HR. ON HEATING 2080 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 1394 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 2288 HR/YR 
TOTAL OCCUPY HR. 80 HRAA/K HR. OFF COOLING 1534 HR/YR 
TOTAL UNOCC. HR. 88 HRA/VK 
ANNUAL OCCUPY HR. 4171  HR/YR 
ANNUAL UNOCC. HR. 4589 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

2080 
1394 

3296 HR/YR 
1966 HR/YR 

HOAUHC 6091.4 MBtu -                5845.9 MBtu 0.00E+00 Btu/CFM-HR 
55920 CFM   *                  4589 HR/YR 

HOAUH 6091.4 MBtu -                5845.9 MBtu 0.00E+00 Btu/CFM-HR 
55920 CFM   *                   3296 HR/YR 

COAUHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
55920 CFM   *                  4589 HR/YR 

COAUC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
55920 CFM   *                   1966 HR/YR 

HOAOHC 6091.4 MBtu -                  245.5 MBtu 2.51 E+01  Btu/CFM-HR 
55920 CFM   *                  4171  HR/YR 

HOAOH 6091.4 MBtu -                  245.5 MBtu 5.03E+01  Btu/CFM-HR 
55920 CFM   *                   2080 HR/YR 

COAOHC 0 kWH                             0 kWH 0.00E+00 kWH/CFM-HR 
55920 CFM   *                  4171  HR/YR 

COAOC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
55920 CFM   *                   1394 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: IVB 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO. 2060A 
BLDG. TYPE: MNT HANGAR AVUM 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
55920 CFM   *                   1394 HR/YR 

ECHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
55920 CFM   *                   4171  HR/YR 

NSUCHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
55920 CFM   *                  4589 HR/YR 

NSUCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
55920 CFM   *                   3296 HR/YR 

DDCCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
55920 CFM   *                  4171  HR/YR 

DDCCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
55920 CFM   *                   1394 HR/YR 

NSC 6091.4 MBtu -                5845.9 MBtu 6.49E+03 Btu/ftA2 
37828 AREA 

DSC 5845.9 MBtu -                5710.1  MBtu 3.59E+03 Btu/ftA2 
37828 AREA 

FV 5710.1 MBtu -               5710.1 MBtu 0.00E+00 Btu/CFM-HR 
55920 CFM   *                     160 HR/YR 

CHWR (0.915 kWX 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 2060B 
BLDG. TYPE: MNT HANGAR AVUM 

ENERGY CONSTANT CALCULATIONS 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 
HEATING (MBtu) 1076.4 1076.4 1076.4 831.6 831.6 
COOLING (kWH) 0 0 0 0 0 

SUPPLY AIR FAN 19600 CFM 
FLOOR AREA 20642 FT2 

CFMI 2940 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 0 2400 120 HR HR. ON HEATING 4368 HR/YR 

SAT. 0 2400 24 HR HR. ON COOLING 2928 HR/YR 

SUN. 0 2400 24 HR HR. OFF HEATING 0 HR/YR 
TOTAL OCCUPY HR. 168 HRAA/K HR. OFF COOLING 0 HR/YR 
TOTAL UNOCC. HR. 0 HRAW 
ANNUAL OCCUPY HR. 8760 HR/YR 
ANNUAL UNOCC. HR. 0 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

4368 
2928 

1008 HR/YR 
432 HR/YR 

HOAUHC 1076.4 MBtu -                1076.4 MBtu 0.00E+00 Btu/CFM-HR 
2940 CFM   *                         0 HR/YR 

HOAUH 1076.4 MBtu -                 1076.4 MBtu 0.00E+00 Btu/CFM-HR 
2940 CFM   *                   1008 HR/YR 

COAUHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
2940 CFM   *                         0 HR/YR 

COAUC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
2940 CFM   *                     432 HR/YR 

HOAOHC 1076.4 MBtu -                          0 MBtu 0.00E+00 Btu/CFM-HR 
2940 CFM   *                   8760 HR/YR 

HOAOH 1076.4 MBtu -                          0 MBtu 0.00E+00 Btu/CFM-HR 
2940 CFM   *                   4368 HR/YR 

COAOHC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
2940 CFM   *                   8760 HR/YR 

COAOC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
2940 CFM   *                   2928 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: CSW 
CHECKED BY:   • BC 
DATE: 19-Apr-95 
BUILDING NO.: 2060B 
BLDG. TYPE: MNT HANGAR AVUM 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
19600 CFM   *                   2928 HR/YR 

ECHC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
19600 CFM   *                   8760 HR/YR 

NSUCHC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
19600 CFM   *                         0 HR/YR 

NSUCC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
19600 CFM   *                   1008 HR/YR 

DDCCHC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
19600 CFM   *                   8760 HR/YR 

DDCCC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
19600 CFM   *                  2928 HR/YR 

NSC 1076.4 MBtu -                 1076.4 MBtu 0.00E+00 Btu/ftA2 
20642 AREA 

DSC 1076.4 MBtu -                  831.6 MBtu 1.19E+04 Btu/ftA2 
20642 AREA 

FV 831.6 MBtu -                  831.6 MBtu 0.00E+00 Btu/CFM-HR 
2940 CFM   *                         0 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

csw 
BC 

19-Apr-95 
2065A 
AF OPS BUILDING 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 

HEATING (MBtu) 5694.6 5694.6 5694.6 4575.8 0.0 

COOLING (kWH) 67524 67524 67524 38984 0 

SUPPLY AIR FAN 22705 CFM 
FLOOR AREA 19308 FT2 

CFMI 4592 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 

M-F 0 2400 120 HR HR. ON HEATING 4368 HR/YR 

SAT. 0 2400 24 HR HR. ON COOLING 2928 HR/YR 

SUN. 0 2400 24 HR HR. OFF HEATING 0 HR/YR 

TOTAL OCCUPY HR. 168 HR/WK HR. OFF COOLING 0 HR/YR 

TOTAL UNOCC. HR. 0 HR/WK 
ANNUAL OCCUPY HR. 8760 HR/YR 
ANNUAL UNOCC. HR. 0 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

4368 
2928 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

1008 HR/YR 
432 HR/YR 

HOAUHC 5694.6 MBtu - 5694.6 MBtu 0.00E+00 Btu/CFM-HR 
4592 CFM   * 0 HR/YR 

HOAUH 5694.6 MBtu - 5694.6 MBtu 0.00E+00 Btu/CFM-HR 

4592 CFM   * 1008 HR/YR 
COAUHC 67524.1 kWH   - 67524.1 kWH 0.00E+00 kWH/CFM-HR 

4592 CFM   * 0 HR/YR 
COAUC 67524.1 kWH   - 67524.1 kWH 0.00E+00 kWH/CFM-HR 

4592 CFM   * 432 HR/YR 
HOAOHC 5694.6 MBtu - 0 MBtu 0.00E+00 Btu/CFM-HR 

4592 CFM   * 8760 HR/YR 
HOAOH 5694.6 MBtu - 0 MBtu 0.00E+00 Btu/CFM-HR 

4592 CFM   * 4368 HR/YR 
COAOHC 67524.1  kWH 0 kWH 0.00E+00 kWH/CFM-HR 

4592 CFM   * 8760 HR/YR 
COAOC 67524.1 kWH 0 kWH 0.00E+00 kWH/CFM-HR 

4592 CFM   * 2928 HR/YR 
DC 

DC DEMAND 
1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 2065A 
BLDG. TYPE: AF OPS BUILDING 

ENERGY CONSTANT CALCULATIONS 

ECC 67524.1 kWH   -             67524.1 kWH 0.00E+00 kWH/CFM-HR 
22705 CFM   *                   2928 HR/YR 

ECHC 67524.1 kWH   -             67524.1 kWH 0.00E+00 kWH/CFM-HR 
22705 CFM   *                   8760 HR/YR 

NSUCHC 67524.1  kWH   -             67524.1  kWH 0.00E+00 kWH/CFM-HR 
22705 CFM   *                         0 HR/YR 

NSUCC 67524.1 kWH   -             67524.1 kWH 0.00E+00 kWH/CFM-HR 
22705 CFM   *                   1008 HR/YR 

DDCCHC 67524.1 kWH   -           38984.05 kWH 1.43E-04 kWH/CFM-HR 
22705 CFM   *                  8760 HR/YR 

DDCCC 67524.1  kWH   -           38984.05 kWH 4.29E-04 kWH/CFM-HR 
22705 CFM   *                   2928 HR/YR 

NSC 5694.6 MBtu -                5694.6 MBtu 0.00E+00 Btu/ftA2 
19308 AREA 

DSC 5694.6 MBtu -               4575.8 MBtu 5.79E+04 Btu/ftA2 
19308 AREA 

FV 4575.8 MBtu -                          0 MBtu 0.00E+00 Btu/CFM-HR 
4592 CFM   *                         0 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 2065B 
BLDG. TYPE: AF OPS BUILDING 

ENERGY CONSTANT CALCULATIONS 

HEATING (MBtu) 
COOLING (kWH) 

BASERUN 
289.9 

RUN1 
165.1 

RUN2 
165.1 

RUN3 
131.8 

SUPPLY AIR FAN 9660 CFM 
FLOOR AREA 4322 FT2 

CFMI 4637 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

RUN4 
131.8 

RUNS 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 

M-F 600 1700 55 HR HR. ON HEATING 1430 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 959 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 2938 HR/YR 

TOTAL OCCUPY HR. 55 HR/WK HR. OFF COOLING 1969 HR/YR 

TOTAL UNOCC. HR. 113 HR/WK 
ANNUAL OCCUPY HR. 2868 HR/YR 
ANNUAL UNOCC. HR. 5892 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1430 
959 

3946 HR/YR 
2401  HR/YR 

HOAUHC 289.9 MBtu -                  165.1  MBtu 0.00E+00 Btu/CFM-HR 
4637 CFM   *                   5892 HR/YR 

HOAUH 289.9 MBtu -                  165.1  MBtu 0.00E+00 Btu/CFM-HR 
4637 CFM   *                   3946 HR/YR 

COAUHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
4637 CFM   *                   5892 HR/YR 

COAUC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
4637 CFM   *                   2401  HR/YR 

HOAOHC 289.9 MBtu -                  124.8 MBtu 1.24E+01  Btu/CFM-HR 
4637 CFM   *                   2868 HR/YR 

HOAOH 289.9 MBtu -                 124.8 MBtu 2.49E+01  Btu/CFM-HR 
4637 CFM   *                   1430 HR/YR 

COAOHC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
4637 CFM   *                   2868 HR/YR 

COAOC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
4637 CFM   *                     959 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 2065B 
BLDG. TYPE: AFOPS BUILDING 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
9660 CFM   *                     959 HR/YR 

ECHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
9660 CFM   *                   2868 HR/YR 

NSUCHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
9660 CFM   *                   5892 HR/YR 

NSUCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
9660 CFM   *                   3946 HR/YR 

DDCCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
9660 CFM   *                   2868 HR/YR 

DDCCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
9660 CFM   *                    959 HR/YR 

NSC 289.9 MBtu -                 165.1 MBtu 2.89E+04 Btu/ftA2 
4322 AREA 

DSC 165.1  MBtu -                  131.8 MBtu 7.70E+03 Btu/ftA2 
4322 AREA 

FV 131.8 MBtu -                  131.8 MBtu 0.00E+00 Btu/CFM-HR 
4637 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                  0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

BG 
BC 

19-Apr-95 
4230 

MINI MALL 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 
HEATING (MBtu) 1077.5 1077.5 1079.3 848.0 848.0 
COOLING (kWH) 25747 25747 22538 16751 16751 

SUPPLY AIR FAN 9375 CFM 
FLOOR AREA 10220 FT2 

CFMI 2072.7 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 0 2400 120 HR HR. ON HEATING 5376 HR/YR 

SAT. 0 2400 24 HR HR. ON COOLING 3360 HR/YR 

SUN. 0 2400 24 HR HR. OFF HEATING 0 HR/YR 
TOTAL OCCUPY HR. 168 HR/WK HR. OFF COOLING 0 HR/YR 
TOTAL UNOCC. HR. 0 HR/WK 
ANNUAL OCCUPY HR. 8760 HR/YR 
ANNUAL UNOCC. HR. 0 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

5376 
3360 

0 HR/YR 
0 HR/YR 

HOAUHC 1077.519 MBtu - 1077.519 MBtu 0.00E+00 Btu/CFM-HR 
2072.7 CFM   * 0 HR/YR 

HOAUH 1077.519 MBtu - 1077.519 MBtu 0.00E+00 Btu/CFM-HR 
2072.7 CFM   * 0 HR/YR 

COAUHC 25747.16 kWH   - 25747.16 kWH 0.00E+00 kWH/CFM-HR 
2072.7 CFM   * 0 HR/YR 

COAUC 25747.16 kWH   - 25747.16 kWH 0.00E+00 kWH/CFM-HR 
2072.7 CFM   * 0 HR/YR 

HOAOHC 1077.519 MBtu - 0 MBtu 0.00E+00 Btu/CFM-HR 
2072.7 CFM   * 8760 HR/YR 

HOAOH 1077.519 MBtu - 0 MBtu 0.00E+00 Btu/CFM-HR 
2072.7 CFM   * 5376 HR/YR 

COAOHC 25747.16 kWH 0 kWH 0.00E+00 kWH/CFM-HR 
2072.7 CFM   * 8760 HR/YR 

COAOC 25747.16 kWH 0 kWH 0.00E+00 kWH/CFM-HR 
2072.7 CFM   * 3360 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 4230 
BLDG. TYPE: MINI MALL 

ENERGY CONSTANT CALCULATIONS 

ECC 25747.16 kWH   -           22538.34 kWH 1.02E-04 kWH/CFM-HR 
9375 CFM   *                   3360 HR/YR 

ECHC 25747.16 kWH   -           22538.34 kWH 3.91 E-05 kWH/CFM-HR 
9375 CFM   *                   8760 HR/YR 

NSUCHC 25747.16 kWH   -           25747.16 kWH 0.00E+00 kWH/CFM-HR 
9375 CFM   *                         0 HR/YR 

NSUCC 25747.16 kWH   -           25747.16 kWH 0.00E+00 kWH/CFM-HR 
9375 CFM   *                         0 HR/YR 

DDCCHC 22538.34 kWH   -            16750.61  kWH 7.05E-05 kWH/CFM-HR 
9375 CFM   *                   8760 HR/YR 

DDCCC 22538.34 kWH   -            16750.61  kWH 1.84E-04 kWH/CFM-HR 
9375 CFM   *                   3360 HR/YR 

NSC 1077.519 MBtu -            1077.519 MBtu 0.00E+00 Btu/ftA2 
10220 AREA 

DSC 1079.306 MBtu -            848.0195 MBtu 2.26E+04 Btu/ftA2 
10220 AREA 

FV 848.0195 MBtu -            848.0195 MBtu 0.00E+00 Btu/CFM-HR 
2072.7 CFM   *                         0 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 4305 
BLDG. TYPE: PHYS FIT CENTER 

ENERGY CONSTANT CALCULATIONS 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 
HEATING (MBtu) 4012.6 2273.6 2273.6 1959.7 1959.7 
COOLING (kWH) 0 0 o o 0 

SUPPLY AIR FAN 67970 CFM 
FLOOR AREA 32157 FP 
CFMI 8305.9 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 645 2000 67.75 HR HR. ON HEATING 2168 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 1355 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 3208 HR/YR 
TOTAL OCCUPY HR. 67.75 HR/WK HR. OFF COOLING 2005 HR/YR 

TOTAL UNOCC. HR. 100.25 HR/WK 
ANNUAL OCCUPY HR. 3533 HR/YR 
ANNUAL UNOCC. HR. 5227 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

2168 
1355 

3208 HR/YR 
2005 HR/YR 

HOAUHC 4012.611  MBtu - 2273.579 MBtu 0.00E+00 Btu/CFM-HR 
8305.9 CFM   * 5227 HR/YR 

HOAUH 4012.611 MBtu - 2273.579 MBtu 0.00E+00 Btu/CFM-HR 
8305.9 CFM   * 3208 HR/YR 

COAUHC 0 kWH   - 0 kWH 0.00E+00 kWH/CFM-HR 
8305.9 CFM   * 5227 HR/YR 

COAUC 0 kWH   - 0 kWH 0.00E+00 kWH/CFM-HR 
8305.9 CFM   * 2005 HR/YR 

HOAOHC 4012.611 MBtu - 1739.032 MBtu 7.75E+01  Btu/CFM-HR 
8305.9 CFM   * 3533 HR/YR 

HOAOH 4012.611  MBtu - 1739.032 MBtu 1.26E+02 Btu/CFM-HR 
8305.9 CFM   * 2168 HR/YR 

COAOHC 0 kWH 0 kWH 0.00E+00 kWH/CFM-HR 
8305.9 CFM   * 3533 HR/YR 

COAOC 0 kWH 0 kWH 0.00E+00 kWH/CFM-HR 
8305.9 CFM   * 1355 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 4305 
BLDG. TYPE: PHYS FIT CENTER 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
67970 CFM   *                   1355 HR/YR 

ECHC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
67970 CFM   *                   3533 HR/YR 

NSUCHC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
67970 CFM   *                   5227 HR/YR 

NSUCC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
67970 CFM   *                  3208 HR/YR 

DDCCHC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
67970 CFM   *                  3533 HR/YR 

DDCCC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
67970 CFM   *                  1355 HR/YR 

NSC 4012.611 MBtu -           2273.579 MBtu 5.41 E+04 Btu/ftA2 
32157 AREA 

DSC 2273.579 MBtu -            1959.736 MBtu 9.76E+03 Btu/ftA2 
32157 AREA 

FV 1959.736 MBtu -            1959.736 MBtu 0.00E+00 Btu/CFM-HR 
8305.9 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 4530 
BLDG. TYPE: SMA BLDNG 

ENERGY CONSTANT CALCULATIONS 

BASERUN RUN1 RUN2 RUN3 RUN4 RUNS 
HEATING (MBtu) 55808.2 40021.3 40021.3 38893.5 38893.5 
COOLING (kWH) 0 0 0 0 0 

SUPPLY AIR FAN 135905 CFM 
FLOOR AREA 195670 FT2 

CFMI 81108.5 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 730 1630 45 HR HR. ON HEATING 2016 HR/YR 

SAT. 730 1630 9 HR HR. ON COOLING 1260 HR/YR 

SUN. 730 1630 9 HR HR. OFF HEATING 3360 HR/YR 

TOTAL OCCUPY HR. 63 HR/WK HR. OFF COOLING 2100 HR/YR 
TOTAL UNOCC. HR. 105 HR/WK 
ANNUAL OCCUPY HR. 3285 HR/YR 
ANNUAL UNOCC. HR. 5475 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

2016 
1260 

3360 HR/YR 
2100 HR/YR 

HOAUHC 55808.2 MBtu - 40021.3 MBtu 0.00E+00 Btu/CFM-HR 
81108.5 CFM   * 5475 HR/YR 

HOAUH 55808.2 MBtu - 40021.3 MBtu 0.00E+00 Btu/CFM-HR 
81108.5 CFM   * 3360 HR/YR 

COAUHC 0 kWH   - 0 kWH 0.00E+00 kWH/CFM-HR 
81108.5 CFM   * 5475 HR/YR 

COAUC 0 kWH   - 0 kWH 0.00E+00 kWH/CFM-HR 
81108.5 CFM   * 2100 HR/YR 

HOAOHC 55808.2 MBtu - 15786.9 MBtu 1.50E+02 Btu/CFM-HR 
81108.5 CFM   * 3285 HR/YR 

HOAOH 55808.2 MBtu - 15786.9 MBtu 2.45E+02 Btu/CFM-HR 
81108.5 CFM   * 2016 HR/YR 

COAOHC 0 kWH 0 kWH 0.00E+00 kWH/CFM-HR 
81108.5 CFM   * 3285 HR/YR 

COAOC 0 kWH 0 kWH 0.00E+00 kWH/CFM-HR 

81108.5 CFM   * 1260 HR/YR 
DC 

DC DEMAND 
1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 4530 
BLDG. TYPE: SMA BLDNG 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
135905 CFM   *                   1260 HR/YR 

ECHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
135905 CFM   *                   3285 HR/YR 

NSUCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
135905 CFM   *                   5475 HR/YR 

NSUCC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
135905 CFM   *                   3360 HR/YR 

DDCCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
135905 CFM   *                   3285 HR/YR 

DDCCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
135905 CFM   *                   1260 HR/YR 

NSC 55808.2 MBtu -              40021.3 MBtu 8.07E+04 Btu/ftA2 
195670 AREA 

DSC 40021.3 MBtu -              38893.5 MBtu 5.76E+03 Btu/ftA2 
195670 AREA 

FV 38893.5 MBtu -              38893.5 MBtu 0.00E+00 Btu/CFM-HR 
81108.5 CFM   *                     224 HR/YR 

CHWR (0.915 kWX 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                  0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

BG 
BC 

19-Apr-95 
10000 

DIV CMD/CNTRL BUILDING 

HEATING (MBtu) 
COOLING (kWH) 

BASERUN 
8226.9 

RUN1 
3436.1 

8726 3049 

RUN2 
3436.1 

3049 

RUN3 
2737.0 

3049 

RUN4 
2617.8 

3049 

RUN5 

SUPPLY AIR FAN 130236 CFM 
FLOOR AREA 80294 FT2 

CFMI 121133 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 

M-F 600 1800 60 HR HR. ON HEATING 1920 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 1200 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 3456 HR/YR 

TOTAL OCCUPY HR. 60 HR/WK HR. OFF COOLING 2160 HR/YR 

TOTAL UNOCC. HR. 108 HR/WK 
ANNUAL OCCUPY HR. 3129 HR/YR 
ANNUAL UNOCC. HR. 5631  HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1920 
1200 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

3456 HR/YR 
2160 HR/YR 

HOAUHC 8226.9 MBtu - 3436.1  MBtu 0.00E+00 Btu/CFM-HR 
121133 CFM   * 5631  HR/YR 

HOAUH 8226.9 MBtu - 3436.1  MBtu 0.00E+00 Btu/CFM-HR 

121133 CFM   * 3456 HR/YR 
COAUHC 8726.062 kWH   - 3048.668 kWH 8.32E-06 kWH/CFM-HR 

121133 CFM   * 5631  HR/YR 
COAUC 8726.062 kWH   - 3048.668 kWH 2.17E-05 kWH/CFM-HR 

121133 CFM   * 2160 HR/YR 
HOAOHC 8226.9 MBtu - 4790.8 MBtu 9.07E+00 Btu/CFM-HR 

121133 CFM   * 3129 HR/YR 
HOAOH 8226.9 MBtu - 4790.8 MBtu 1.48E+01  Btu/CFM-HR 

121133 CFM   * 1920 HR/YR 
COAOHC 8726.062 kWH 5677.394 kWH 8.04E-06 kWH/CFM-HR 

121133 CFM   * 3129 HR/YR 
COAOC 8726.062 kWH 5677.394 kWH 2.10E-05 kWH/CFM-HR 

121133 CFM   * 1200 HR/YR 
DC 

DC DEMAND 
1 / 6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10000 
BLDG. TYPE: DIV CMD/CNTRL BUILDING 

ENERGY CONSTANT CALCULATIONS 

ECC 3048.668 kWH   -           3048.668 kWH O.OOE+00 kWH/CFM-HR 
130236 CFM   *                   1200 HR/YR 

ECHC 3048.668 kWH   -           3048.668 kWH 0.00E+00 kWH/CFM-HR 
130236 CFM   *                   3129 HR/YR 

NSUCHC 8726.062 kWH   -           3048.668 kWH 7.74E-06 kWH/CFM-HR 
130236 CFM   *                   5631  HR/YR 

NSUCC 8726.062 kWH   -           3048.668 kWH 1.26E-05 kWH/CFM-HR 
130236 CFM   *                   3456 HR/YR 

DDCCHC 3048.668 kWH   -           3048.668 kWH 0.00E+00 kWH/CFM-HR 
130236 CFM   *                   3129 HR/YR 

DDCCC 3048.668 kWH   -           3048.668 kWH 0.00E+00 kWH/CFM-HR 
130236 CFM   *                   1200 HR/YR 

NSC 8226.9 MBtu -                3436.1  MBtu 5.97E+04 Btu/ftA2 
80294 AREA 

DSC 3436.1  MBtu -                   2737 MBtu 8.71 E+03 Btu/ftA2 
80294 AREA 

FV 2737 MBtu -                2617.8 MBtu 6.15E+00 Btu/CFM-HR 
121133 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY:                  BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10205 
BLDG. TYPE: DENTAL CLINIC 

ENERGY CONSTANT CALCULATIONS 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 

HEATING (MBtu) 2048.8 1046.1 1046.1 965.3 965.3 

COOLING (kWH) 57394 23966 23966 21599 21599 

SUPPLY AIR FAN 10430 CFM 
FLOOR AREA 18546 FT2 

CFMI 3129 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION:   
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOI IRR OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 

M-F 700 1600 45 HR HR. ON HEATING 1440 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 900 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 3936 HR/YR 

TOTAL OCCUPY HR. 45 HR/WK HR. OFF COOLING 2460 HR/YR 

TOTAL UNOCC. HR. 123 HR/WK 
ANNUAL OCCUPY HR. 2346 HR/YR 
ANNUAL UNOCC. HR. 6414 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1440 
900 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

3936 HR/YR 
2460 HR/YR 

HOAUHC 

HOAUH 

COAUHC 

COAUC 

HOAOHC 

HOAOH 

COAOHC 

COAOC 

2048.838 MBtu 1046.061  MBtu 0.00E+00 Btu/CFM-HR 

3129 CFM 6414 HR/YR 
2048.838 MBtu 1046.061  MBtu 

3129 CFM 3936 HR/YR 
57393.7 kWH 23965.64 kWH 

3129 CFM 6414 HR/YR 
57393.7 kWH 23965.64 kWH 

3129 CFM 2460 HR/YR 
2048.838 MBtu - 1002.778 MBtu 

3129 CFM 2346 HR/YR 
2048.838 MBtu 1002.778 MBtu 

3129 CFM 1440 HR/YR 
57393.7 kWH 33428.06 kWH 

3129 CFM 2346 HR/YR 
57393.7 kWH 33428.06 kWH 

3129 CFM 900 HR/YR 
DC 1 / 6 (10 MINUTES PER HOUR) 

DC DEMAND! 1 /6 (10 MINUTES PER HOUR) 

0.00E+00 Btu/CFM-HR 

1.67E-03 kWH/CFM-HR 

4.34E-03 kWH/CFM-HR 

1.42E+02 Btu/CFM-HR 

2.32E+02 Btu/CFM-HR 

3.26E-03 kWH/CFM-HR 

8.51 E-03 kWH/CFM-HR 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10205 
BLDG. TYPE: DENTAL CLINIC 

ENERGY CONSTANT CALCULATIONS 

ECC 23965.64 kWH   -           23965.64 kWH = 0.00E+00 kWH/CFM-HR 
10430 CFM   *                     900 HR/YR 

ECHC 23965.64 kWH   -           23965.64 kWH = 0.00E+00 kWH/CFM-HR 
10430 CFM   *                   2346 HR/YR 

NSUCHC 57393.7 kWH   -           23965.64 kWH ~ 5.00E-04 kWH/CFM-HR 
10430 CFM   *                   6414 HR/YR 

NSUCC 57393.7 kWH   -           23965.64 kWH - 8.14E-04 kWH/CFM-HR 
10430 CFM   *                   3936 HR/YR 

DDCCHC 23965.64 kWH   -           21599.32 kWH = 9.67E-05 kWH/CFM-HR 
10430 CFM   *                   2346 HR/YR 

DDCCC 23965.64 kWH   -           21599.32 kWH = 2.52E-04 kWH/CFM-HR 
10430 CFM   *                     900 HR/YR 

NSC 2048.838 MBtu -            1046.061  MBtu = 5.41 E+04 Btu/ftA2 
18546 AREA 

DSC 1046.061  MBtu -              965.324 MBtu = 4.35E+03 Btu/ftA2 
18546 AREA 

FV 965.324 MBtu -              965.324 MBtu = 0.00E+00 Btu/CFM-HR 
3129 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                  0.01 = 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10207 
BLDG. TYPE: EXCHANGE CLUB 

ENERGY CONSTANT CALCULATIONS 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 
HEATING (MBtu) 1760.6 1177.3 1173.4 957.9 872.4 
COOLING (kWH) 131939 91160 77614 77631 82302 

SUPPLY AIR FAN 17100 CFM 
FLOOR AREA 18199 FT2 

CFMI 5985 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 800^ 2700 95 HR HR. ON HEATING 4256 HR/YR 

SAT. 800 2700 19 HR HR. ON COOLING 2660 HR/YR 

SUN. 800 2700 19 HR HR. OFF HEATING 1120 HR/YR 
TOTAL OCCUPY HR. 133 HR/WK HR. OFF COOLING 700 HR/YR 
TOTAL UNOCC. HR. 35 HR/WK 
ANNUAL OCCUPY HR. 6935 HR/YR 
ANNUAL UNOCC. HR. 1825 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

4256 
2660 

1120 HR/YR 
700 HR/YR 

HOAUHC 1760.626 MBtu - 1177.3 MBtu 0.00E+00 Btu/CFM-HR 
5985 CFM   * 1825 HR/YR 

HOAUH 1760.626 MBtu - 1177.3 MBtu 0.00E+00 Btu/CFM-HR 
5985 CFM   * 1120 HR/YR 

COAUHC 131938.9 kWH   - 91159.89 kWH 3.73E-03 kWH/CFM-HR 
5985 CFM   * 1825 HR/YR 

COAUC 131938.9 kWH   - 91159.89 kWH 9.73E-03 kWH/CFM-HR 
5985 CFM   * 700 HR/YR 

HOAOHC 1760.626 MBtu - 583.3258 MBtu 2.84E+01  Btu/CFM-HR 
5985 CFM   * 6935 HR/YR 

HOAOH 1760.626 MBtu - 583.3258 MBtu 4.62E+01  Btu/CFM-HR 
5985 CFM   * 4256 HR/YR 

COAOHC 131938.9 kWH 40779.02 kWH 2.20E-03 kWH/CFM-HR 

5985 CFM   * 6935 HR/YR 
COAOC 131938.9 kWH 40779.02 kWH 5.73E-03 kWH/CFM-HR 

5985 CFM   * 2660 HR/YR 
DC 

DC DEMAND 
1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10207 
BLDG. TYPE: EXCHANGE CLUB 

ENERGY CONSTANT CALCULATIONS 

ECC 91159.89 kWH   - 77614.48 kWH 2.98E-04 kWH/CFM-HR 
17100 CFM   * 2660 HR/YR 

ECHC 91159.89 kWH   - 77614.48 kWH 1.14E-04 kWH/CFM-HR 
17100 CFM   * 6935 HR/YR 

NSUCHC 131938.9 kWH   - 91159.89 kWH 1.31E-03 kWH/CFM-HR 
17100 CFM   * 1825 HR/YR 

NSUCC 131938.9 kWH   - 91159.89 kWH 2.13E-03 kWH/CFM-HR 
17100 CFM   * 1120 HR/YR 

DDCCHC 77614.48 kWH   - 77630.94 kWH -1.39E-07 kWH/CFM-HR 
17100 CFM   * 6935 HR/YR 

DDCCC 77614.48 kWH   - 77630.94 kWH -3.62E-07 kWH/CFM-HR 
17100 CFM   * 2660 HR/YR 

NSC 1760.626 MBtu - 1177.3 MBtu 3.21 E+04 Btu/ftA2 
18199 AREA 

DSC 1173.445 MBtu - 957.8528 MBtu 1.18E+04 Btu/ftA2 
18199 AREA 

FV 957.8528 MBtu - 872.4362 MBtu 6.37E+01  Btu/CFM-HR 
5985 CFM   * 224 HR/YR 

CHWR (0.915 kWX 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR * 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10506 
BLDG. TYPE: CLINIC W/O BEDS 

ENERGY CONSTANT CALCULATIONS 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 
HEATING (MBtu) 1373.3 896.4 896.4 826.4 826.4 
COOLING (kWH) 16887 8247 8247 4216 4216 

SUPPLY AIR FAN 9300 CFM 
FLOOR AREA 18386 FT2 

CFMI 1953 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 700 1600 45 HR HR. ON HEATING 2016 HR/YR 

SAT. 700 1600 9 HR HR. ON COOLING 1260 HR/YR 

SUN. 700 1600 9 HR HR. OFF HEATING 3360 HR/YR 
TOTAL OCCUPY HR. 63 HR/WK HR. OFF COOLING 2100 HR/YR 
TOTAL UNOCC. HR. 105 HR/WK 
ANNUAL OCCUPY HR. 3285 HR/YR 
ANNUAL UNOCC. HR. 5475 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

2016 
1260 

3360 HR/YR 
2100 HR/YR 

HOAUHC 1373.334 MBtu - 896.4166 MBtu 0.00E+00 Btu/CFM-HR 
1953 CFM   * 5475 HR/YR 

HOAUH 1373.334 MBtu - 896.4166 MBtu 0.00E+00 Btu/CFM-HR 
1953 CFM   * 3360 HR/YR 

COAUHC 16887.43 kWH   - 8247.059 kWH 8.08E-04 kWH/CFM-HR 
1953 CFM   * 5475 HR/YR 

COAUC 16887.43 kWH   - 8247.059 kWH 2.11E-03 kWH/CFM-HR 
1953 CFM   * 2100 HR/YR 

HOAOHC 1373.334 MBtu - 476.9169 MBtu 1.40E+02 Btu/CFM-HR 
1953 CFM   * 3285 HR/YR 

HOAOH 1373.334 MBtu - 476.9169 MBtu =                2.28E+02 Btu/CFM-HR 
1953 CFM   * 2016 HR/YR 

COAOHC 16887.43 kWH 8640.368 kWH 1.29E-03 kWH/CFM-HR 
1953 CFM   * 3285 HR/YR 

COAOC 16887.43 kWH 8640.368 kWH 3.35E-03 kWH/CFM-HR 
1953 CFM   * 1260 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10506 
BLDG. TYPE: CLINIC W/O BEDS 

ENERGY CONSTANT CALCULATIONS 

ECC 8247.059 kWH   -           8247.059 kWH 0.00E+00 kWH/CFM-HR 
9300 CFM   *                   1260 HR/YR 

ECHC 8247.059 kWH   -           8247.059 kWH 0.00E+00 kWH/CFM-HR 
9300 CFM   *                   3285 HR/YR 

NSUCHC 16887.43 kWH   -           8247.059 kWH 1.70E-04 kWH/CFM-HR 
9300 CFM   *                   5475 HR/YR 

NSUCC 16887.43 kWH   -           8247.059 kWH 2.77E-04 kWH/CFM-HR 
9300 CFM   *                   3360 HR/YR 

DDCCHC 8247.059 kWH   -               4216.2 kWH 1.32E-04 kWH/CFM-HR 
9300 CFM   *                   3285 HR/YR 

DDCCC 8247.059 kWH   -               4216.2 kWH 3.44E-04 kWH/CFM-HR 
9300 CFM   *                   1260 HR/YR 

NSC 1373.334 MBtu -            896.4166 MBtu 2.59E+04 Btu/ftA2 
18386 AREA 

DSC 896.4166 MBtu -            826.3546 MBtu 3.81 E+03 Btu/ftA2 
18386 AREA 

FV 826.3546 MBtu -            826.3546 MBtu 0.00E+00 Btu/CFM-HR 
1953 CFM   *                     224 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

csw 
BC 

19-Apr-95 
10522A 
ADM & SUPPLY. BRK W/O PI 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 

HEATING (MBtu) 1444.8 729.2 729.2 643.3 
COOLING (kWH) 0 0 0 0 

SUPPLY AIR FAN 2310 CFM 
FLOOR AREA 14710 FT2 

CFMI 2310 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 

M-F 600 1700 55 HR HR. ON HEATING 1430 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 959 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 2938 HR/YR 

TOTAL OCCUPY HR. 55 HR/WK HR. OFF COOLING 1969 HR/YR 

TOTAL UNOCC. HR. 113 HR/WK 
ANNUAL OCCUPY HR. 2868 HR/YR 
ANNUAL UNOCC. HR. 5892 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1430 
959 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

3946 HR/YR 
2401  HR/YR 

HOAUHC 1444.8 MBtu -                  729.2 MBtu 0.00E+00 Btu/CFM-HR 
2310 CFM   *                   5892 HR/YR 

HOAUH 1444.8 MBtu -                  729.2 MBtu 0.00E+00 Btu/CFM-HR 
2310 CFM   *                   3946 HR/YR 

COAUHC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
2310 CFM   *                   5892 HR/YR 

COAUC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
2310 CFM   *                   2401  HR/YR 

HOAOHC 1444.8 MBtu -                  715.6 MBtu 1.10E+02 Btu/CFM-HR 
2310 CFM   *                   2868 HR/YR 

HOAOH 1444.8 MBtu -                  715.6 MBtu 2.21 E+02 Btu/CFM-HR 
2310 CFM   *                   1430 HR/YR 

COAOHC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
2310 CFM   *                  2868 HR/YR 

COAOC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
2310 CFM   *                     959 HR/YR 

DC 
I          DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10522A 
BLDG. TYPE: ADM & SUPPLY, BRK W/O PI 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
2310 CFM   *                     959 HR/YR 

ECHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
2310 CFM   *                   2868 HR/YR 

NSUCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
2310 CFM   *                   5892 HR/YR 

NSUCC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
2310 CFM   *                   3946 HR/YR 

DDCCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
2310 CFM   *                   2868 HR/YR 

DDCCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
2310 CFM   *                     959 HR/YR 

NSC 1444.8 MBtu -                  729.2 MBtu 4.86E+04 Btu/ftA2 
14710 AREA 

DSC 729.2 MBtu -                  643.3 MBtu 5.84E+03 Btu/ftA2 
14710 AREA 

FV 643.3 MBtu -                         0 MBtu 0.00E+00 Btu/CFM-HR 
2310 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
Rl no. TYPE: 

CSW 
BC 

19-Apr-95 
10522B 
Arwift SUPPLY, BRKW/O PI 

ENERGY CONSTANT CALCULATIONS 

HEATING (MBtu) 
COOLING (kWH) 

BASERUN 
2166J_ 

0 

RUN1 
2166.1 

RUN2 
2166.1 

RUN3 
1757.2 

RUN4 RUN5 

SUPPLY AIR FAN 
FLOOR AREA  __ 
CFMI 

2360 CFM 
29176 FT2 

2360 CFM 

UA BTU/HR • °F 

BUILDING CONST 2 (1 FOR LIGHT) 
11 FOR HEAVY) 

EZDOE RUN DEFINITION 
EXISTING OPERATION 
NIGHT SETBACK 
ECONOMIZER 
DDC 
FORCED VENTILATION 

HOURS OF OCCUPANCY 
M-F   

SUN. 
SAT. 

2400 
2400 
2400 

TOTAL OCCUPY HR. 
TOTAL UNOCC. HR. 
ANNUAL OCCUPY HR. 
ANNUAL UNOCC. HR. 

120 HR 
24 HR 
24 HR 

168 HR/WK 

4368 HR/YR 
JMMMÄnjFÄTTNG & COOLING HOUgj 

HR. ON HEATING '""" ^ 
HR. ON COOLING 
HR. OFF HEATING 
HR OFF COOLING 

0 HR/WK 
8760 HR/YR 

0 HR/YR 

2928 HR/YR 
0 HR/YR 
0 HR/YR 

PRESENT HR OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRSENT HR OF OPERATION FOR SYS. WITH HEATING ONLY 
PRISINT HR OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 
HOUR SAVE (COOLING ONL 

5376 
3360 

4368 
2928 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

1008 HR/YR 
432 HR/YR 

HOAUHC 

HOAUH 

COAUHC 

COAUC 

2166.1  MBtu 2166.1  MBtu 

2360 CFM 0 HR/YR 

2166.1  MBtu - 
2360 CFM 

2166.1  MBtu 
1008 HR/YR 

0 kWH   - 0 kWH 

2360 CFM 
0 kWH 

0 HR/YR 

0.00E+00 Btu/CFM-HR 

0.00E+00 Btu/CFM-HR 

0.00E+00 kWH/CFM-HR 

0 kWH 

HOAOHC 

HOAOH 

COAOHC 

2360 CFM 
2166.1 MBtiT 

432 HR/YR 
0 MBtu 

2360 CFM 
2166.1 MBtu 

8760 HR/YR 
0 MBtu 

2360 CFM 4368 HR/YR 

0.00E+00 kWH/CFM-HR 

0.00E+00 Btu/CFM-HR 

0.00E+00 Btu/CFM-HR 

0 kWH 0 kWH 

COAOC 
2360 CFM 8760 HR/YR 

0 kWH 0 kWH 

2360 CFM 2928 HR/YR 

DC|1 / 6 (10 MINUTES PER HOUR) 
prpgM_ANn|l/6 (10 MINUTES PER HOUR) 

0.00E+00 kWH/CFM-HR 

0.00E+00 kWH/CFM-HR 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

CSW 
BC 

19-Apr-95 
10522B 
ADM & SUPPLY. BRK W/O ni 

ENERGY CONSTANT CALCULATIONS 

ECC 

ECHC 

NSUCHC 

NSUCC 

0 kWH 
2360 CFM   * 

0 kWH 

0 kWH 
2928 HR/YR 

2360 CFM   * 
0 kWH 

0 kWH   - 
8760 HR/YR 

2360 CFM 
0 kWH 

0 kWH   - 
0 HR/YR 

DDCCHC 

DDCCC 

NSC 

DSC 

FV 

2360 CFM 
0 kWH 

0 kWH 
1008 HR/YR 

2360 CFM 
0 kWH 

0 kWH 
8760 HR/YR 

2360 CFM   * 
0 kWH 

2166.1  MBtu - 
2928 HR/YR 

2166.1  MBtu - 
29176 AREA 

2166.1  MBtu 

CHWR 

OAR 

1757.2 MBtu 
29176 AREA 

1757.2 MBtu 

2360 CFM 
0 MBtu 
0 HR/YR 

(0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 

740 HR/YR 0.01 

0.00E+00 kWH/CFM-HR 

0.00E+00 kWH/CFM-HR 

0.00E+00 kWH/CFM-HR 

0.00E+00 kWH/CFM-HR 

0.00E+00 kWH/CFM-HR 

0.00E+00 kWH/CFM-HR 

0.00E+00 Btu/ftA2 

1.40E+04 Btu/ftA2 

0.00E+00 Btu/CFM-HR 

9.6 kWH/TON 
7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10550 
BLDG. TYPE: EN PER DIN 

ENERGY CONSTANT CALCULATIONS 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 

HEATING (MBtu) 4571.8 3110.5 3110.5 2582.6 2582.6 
COOLING (kWH) 0 0 0 0 0 

SUPPLY AIR FAN 29710 CFM 
FLOOR AREA 15560 FT2 

CFMI 17502.75 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 400 2400 100 HR HR. ON HEATING 4480 HR/YR 

SAT. 400 2400 20 HR HR. ON COOLING 2800 HR/YR 

SUN. 400 2400 20 HR HR. OFF HEATING 896 HR/YR 
TOTAL OCCUPY HR. 140 HR/WK HR. OFF COOLING 560 HR/YR 
TOTAL UNOCC. HR. 28 HR/WK 
ANNUAL OCCUPY HR. 7300 HR/YR 
ANNUAL UNOCC. HR. 1460 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

4480 
2800 

896 HR/YR 
560 HR/YR 

HOAUHC 4571.76 MBtu - 3110.539 MBtu 0.00E+00 Btu/CFM-HR 
17502.75 CFM   * 1460 HR/YR 

HOAUH 4571.76 MBtu - 3110.539 MBtu 0.00E+00 Btu/CFM-HR 
17502.75 CFM   * 896 HR/YR 

COAUHC 0 kWH   - 0 kWH 0.00E+00 kWH/CFM-HR 
17502.75 CFM   * 1460 HR/YR 

COAUC 0 kWH   - 0 kWH 0.00E+00 kWH/CFM-HR 

17502.75 CFM   * 560 HR/YR 
HOAOHC 4571.76 MBtu - 1461.221  MBtu 2.43E+01  Btu/CFM-HR 

17502.75 CFM   * 7300 HR/YR 
HOAOH 4571.76 MBtu - 1461.221  MBtu 3.97E+01  Btu/CFM-HR 

17502.75 CFM   * 4480 HR/YR 
COAOHC 0 kWH 0 kWH 0.00E+00 kWH/CFM-HR 

17502.75 CFM   * 7300 HR/YR 
COAOC 0 kWH 0 kWH 0.00E+00 kWH/CFM-HR 

17502.75 CFM   * 2800 HR/YR 
DC 

DC DEMAND 
1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10550 
BLDG. TYPE: EN PER DIN 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
29710 CFM   *                   2800 HR/YR 

ECHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
29710 CFM   *                   7300 HR/YR 

NSUCHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
29710 CFM   *                   1460 HR/YR 

NSUCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
29710 CFM   *                     896 HR/YR 

DDCCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
29710 CFM   *                   7300 HR/YR 

DDCCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
29710 CFM   *                  2800 HR/YR 

NSC 4571.76 MBtu -            3110.539 MBtu 9.39E+04 Btu/ftA2 
15560 AREA 

DSC 3110.539 MBtu -            2582.611  MBtu 3.39E+04 Btu/ftA2 
15560 AREA 

FV 2582.611  MBtu -            2582.611  MBtu 0.00E+00 Btu/CFM-HR 
17502.75 CFM   *                     224 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10630 
BLDG. TYPE: BN HQ BLDG 

ENERGY CONSTANT CALCULATIONS 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 
HEATING (MBtu) 1429.0 651.2 651.2 590.9 2582.6 
COOLING (kWH) 0 0 0 0 0 

SUPPLY AIR FAN 1440 CFM 
FLOOR AREA 12452 FT2 

CFMI 1440 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 600j 1700 55 HR HR. ON HEATING 1760 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 1100 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 3616 HR/YR 
TOTAL OCCUPY HR. 55 HR/WK HR. OFF COOLING 2260 HR/YR 
TOTAL UNOCC. HR. 113 HR/WK 
ANNUAL OCCUPY HR. 2868 HR/YR 
ANNUAL UNOCC. HR. 5892 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1760 
1100 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

3616 HR/YR 
2260 HR/YR 

HOAUHC 1429 MBtu -                  651.2 MBtu 0.00E+00 Btu/CFM-HR 
1440 CFM   *                   5892 HR/YR 

HOAUH 1429 MBtu -                 651.2 MBtu 0.00E+00 Btu/CFM-HR 
1440 CFM   *                  3616 HR/YR 

COAUHC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
1440 CFM   *                   5892 HR/YR 

COAUC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
1440 CFM   *                   2260 HR/YR 

HOAOHC 1429 MBtu -                  777.8 MBtu 1.58E+02 Btu/CFM-HR 
1440 CFM   *                   2868 HR/YR 

HOAOH 1429 MBtu -                  777.8 MBtu 2.57E+02 Btu/CFM-HR 
1440 CFM   *                   1760 HR/YR 

COAOHC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
1440 CFM   *                   2868 HR/YR 

COAOO 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
1440 CFM   *                   1100 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10630 
BLDG. TYPE: BN HQ BLDG 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
1440 CFM   *                   1100 HR/YR 

ECHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
1440 CFM   *                   2868 HR/YR 

NSUCHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
1440 CFM   *                   5892 HR/YR 

NSUCC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
1440 CFM   *                  3616 HR/YR 

DDCCHC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
1440 CFM   *                   2868 HR/YR 

DDCCC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
1440 CFM   *                  1100 HR/YR 

NSC 1429 MBtu -                 651.2 MBtu 6.25E+04 Btu/ftA2 
12452 AREA 

DSC 651.2 MBtu -                 590.9 MBtu 4.84E+03 Btu/ftA2 
12452 AREA 

FV 590.9 MBtu -            2582.611  MBtu 0.00E+00 Btu/CFM-HR 
1440 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

BG 
BC 

19-Apr-95 
10670 

VEH MNT SHOP 

HEATING (MBtu) 
COOLING (kWH) 

BASERUN 
5907.6 

0 

RUN1 
5504.7 

RUN2 
5504.7 

RUN3 
5401.8 

0 

RUN4 
5401.8 

RUNS 

SUPPLY AIR FAN 129865 CFM 
FLOOR AREA 43519 FT2 

CFMI 129865 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 700 1900 60 HR HR. ON HEATING 2688 HR/YR 

SAT. 700 1900 12 HR HR. ON COOLING 1680 HR/YR 

SUN. 700 1900 12 HR HR. OFF HEATING 2688 HR/YR 
TOTAL OCCUPY HR. 84 HR/WK HR. OFF COOLING 1680 HR/YR 

TOTAL UNOCC. HR. 84 HR/WK 
ANNUAL OCCUPY HR. 4380 HR/YR 
ANNUAL UNOCC. HR. 4380 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

2688 
1680 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

2688 HR/YR 
1680 HR/YR 

HOAUHC 5907.612 MBtu - 5504.704 MBtu 0.00E+00 Btu/CFM-HR 
129865 CFM   * 4380 HR/YR 

HOAUH 5907.612 MBtu - 5504.704 MBtu 0.00E+00 Btu/CFM-HR 
129865 CFM   * 2688 HR/YR 

COAUHC 0 kWH   - 0 kWH 0.00E+00 kWH/CFM-HR 
129865 CFM   * 4380 HR/YR 

COAUC 0 kWH   - 0 kWH 0.00E+00 kWH/CFM-HR 
129865 CFM   * 1680 HR/YR 

HOAOHC 5907.612 MBtu - 402.9081  MBtu 9.68E+00 Btu/CFM-HR 
129865 CFM   * 4380 HR/YR 

HOAOH 5907.612 MBtu - 402.9081  MBtu 1.58E+01  Btu/CFM-HR 

129865 CFM   * 2688 HR/YR 
COAOHC 0 kWH 0 kWH 0.00E+00 kWH/CFM-HR 

129865 CFM   * 4380 HR/YR 
COAOC 0 kWH 0 kWH 0.00E+00 kWH/CFM-HR 

129865 CFM   * 1680 HR/YR 
DC 

DC DEMAND 
1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: BG 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10670 
BLDG. TYPE: VEH MNT SHOP 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
129865 CFM   *                   1680 HR/YR 

ECHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
129865 CFM   *                   4380 HR/YR 

NSUCHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
129865 CFM   *                  4380 HR/YR 

NSUCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
129865 CFM   *                   2688 HR/YR 

DDCCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
129865 CFM   *                   4380 HR/YR 

DDCCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
129865 CFM   *                   1680 HR/YR 

NSC 5907.612 MBtu -            5504.704 MBtu 9.26E+03 Btu/ftA2 
43519 AREA 

DSC 5504.704 MBtu -            5401.799 MBtu 2.36E+03 Btu/ftA2 
43519 AREA 

FV 5401.799 MBtu -            5401.799 MBtu 0.00E+00 Btu/CFM-HR 
129865 CFM   *                     224 HR/YR 

CHWR (0.915 kWX 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                  0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10715A 
BLDG. TYPE: POST SAFETY/LEA 

ENERGY CONSTANT CALCULATIONS 

HEATING (MBtu) 
COOLING (kWH) 

BASERUN 
2145.3 

1280 

RUN1 
2145.3 

1280 

RUN2 
2145.3 

1262 

RUN3 
2085.2 

350 

RUN4 
2085.2 

RUN5 

SUPPLY AIR FAN 17240 CFM 
FLOOR AREA 14790 FT2 

CFMI 5720 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 0 2400 120 HR HR. ON HEATING 4368 HR/YR 

SAT. 0 2400 24 HR HR. ON COOLING 2928 HR/YR 

SUN. 0 2400 24 HR HR. OFF HEATING 0 HR/YR 
TOTAL OCCUPY HR. 168 HR/WK HR. OFF COOLING 0 HR/YR 
TOTAL UNOCC. HR. 0 HR/WK 
ANNUAL OCCUPY HR. 8760 HR/YR 
ANNUAL UNOCC. HR. 0 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH. COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

4368 
2928 

1008 HR/YR 
432 HR/YR 

HOAUHC 2145.3 MBtu - 2145.3 MBtu 0.00E+00 Btu/CFM-HR 
5720 CFM   * 0 HR/YR 

HOAUH 2145.3 MBtu - 2145.3 MBtu 0.00E+00 Btu/CFM-HR 
5720 CFM   * 1008 HR/YR 

COAUHC 1280.443 kWH   - 1280.443 kWH 0.00E+00 kWH/CFM-HR 
5720 CFM   * 0 HR/YR 

COAUC 1280.443 kWH   - 1280.443 kWH 0.00E+00 kWH/CFM-HR 
5720 CFM   * 432 HR/YR 

HOAOHC 2145.3 MBtu - 0 MBtu 0.00E+00 Btu/CFM-HR 
5720 CFM   * 8760 HR/YR 

HOAOH 2145.3 MBtu - 0 MBtu 0.00E+00 Btu/CFM-HR 
5720 CFM   * 4368 HR/YR 

COAOHC 1280.443 kWH 0 kWH 0.00E+00 kWH/CFM-HR 
5720 CFM   * 8760 HR/YR 

COAOC 1280.443 kWH 0 kWH 0.00E+00 kWH/CFM-HR 
5720 CFM   * 2928 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10715A 
BLDG. TYPE: POST SAFETY/LEA 

ENERGY CONSTANT CALCULATIONS 

ECC 1280.443 kWH   -            1261.928 kWH 3.67E-07 kWH/CFM-HR 
17240 CFM   *                   2928 HR/YR 

ECHC 1280.443 kWH   -            1261.928 kWH 1.23E-07 kWH/CFM-HR 
17240 CFM   *                   8760 HR/YR 

NSUCHC 1280.443 kWH   -            1280.443 kWH 0.00E+00 kWH/CFM-HR 
17240 CFM   *                         0 HR/YR 

NSUCC 1280.443 kWH   -           1280.443 kWH 0.00E+00 kWH/CFM-HR 
17240 CFM   *                   1008 HR/YR 

DDCCHC 1261.928 kWH   -           349.7014 kWH 6.04E-06 kWH/CFM-HR 
17240 CFM   *                   8760 HR/YR 

DDCCC 1261.928 kWH   -           349.7014 kWH 1.81E-05 kWH/CFM-HR 
17240 CFM   *                   2928 HR/YR 

NSC 2145.3 MBtu -                2145.3 MBtu O.OOE+00 Btu/ftA2 
14790 AREA 

DSC 2145.3 MBtu -                2085.2 MBtu 4.06E+03 Btu/ftA2 
14790 AREA 

FV 2085.2 MBtu -                2085.2 MBtu 0.00E+00 Btu/CFM-HR 
5720 CFM   *                         0 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                  0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

csw 
BC 

19-Apr-95 
10715B 
POST SAFETY/LEA 

BASERUN RUN1 RUN2 RUN3_ RUN4 RUN5 
HEATING (MBtu) 540.5 280.8 280.8 266.6 215.3 
COOLING (kWH) 0 0 0 0 0 

SUPPLY AIR FAN 9040 CFM 
FLOOR AREA 12020 FT2 

CFMI 1000 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY 
M-F 
SAT. 
SUN. 

600 1700 

TOTAL OCCUPY HR. 
TOTAL UNOCC. HR. 
ANNUAL OCCUPY HR. 
ANNUAL UNOCC. HR. 

55 HR 
0 HR 
0 HR 

55 HR/WK 
113 HR/WK 

2868 HR/YR 
5892 HR/YR 

ANNUAL HEATING & COOLING HOURS 
HR. ON HEATING 
HR. ON COOLING 
HR. OFF HEATING 
HR. OFF COOLING 

1430 HR/YR 
959 HR/YR 

2938 HR/YR 
1969 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1430 
959 

3946 HR/YR 
2401  HR/YR 

HOAUHC 540.5 MBtu -                  280.8 MBtu 0.00E+00 Btu/CFM-HR 
1000 CFM   *                   5892 HR/YR 

HOAUH 540.5 MBtu -                  280.8 MBtu 0.00E+00 Btu/CFM-HR 
1000 CFM   *                   3946 HR/YR 

COAUHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
1000 CFM   *                   5892 HR/YR 

COAUC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
1000 CFM   *                   2401  HR/YR 

HOAOHC 540.5 MBtu -                  259.7 MBtu 9.79E+01  Btu/CFM-HR 
1000 CFM   *                   2868 HR/YR 

HOAOH 540.5 MBtu -                  259.7 MBtu 1.96E+02 Btu/CFM-HR 
1000 CFM   *                   1430 HR/YR 

COAOHC 0 kWH                             0 kWH 0.00E+00 kWH/CFM-HR 
1000 CFM   *                   2868 HR/YR 

COAOC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
1000 CFM   *                     959 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10715B 
BLDG. TYPE: POST SAFETY/LEA 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
9040 CFM   *                     959 HR/YR 

ECHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
9040 CFM   *                   2868 HR/YR 

NSUCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
9040 CFM   *                   5892 HR/YR 

NSUCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
9040 CFM   *                   3946 HR/YR 

DDCCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
9040 CFM   *                   2868 HR/YR 

DDCCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
9040 CFM   *                     959 HR/YR 

NSC 540.5 MBtu -                  280.8 MBtu 2.16E+04 Btu/ftA2 
12020 AREA 

DSC 280.8 MBtu -                  266.6 MBtu 1.18E+03 Btu/ftA2 
12020 AREA 

FV 266.6 MBtu -                  215.3 MBtu 3.21 E+02 Btu/CFM-HR 
1000 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

BG 
BC 

19-Apr-95 
10730 

CLO SALES/RETAIL/FOOD 

BASERUN 
HEATING (MBtu) 
COOLING (kWH) 

6135.9 
95698 

RUN1 
3835.6 
66920 

RUN2 
3835.6 
62014 

RUN3 
3053.7 
43662 

RUN4 
2887.5 
65204 

RUN5 

SUPPLY AIR FAN 59604 CFM 
FLOOR AREA 167600 FT2 

CFMI 7994.53 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 1000 2000 50 HR HR. ON HEATING 2240 HR/YR 

SAT. 1000 2000 10 HR HR. ON COOLING 1400 HR/YR 

SUN. 1000 2000 10 HR HR. OFF HEATING 3136 HR/YR 
TOTAL OCCUPY HR. 70 HR/WK HR. OFF COOLING 1960 HR/YR 
TOTAL UNOCC. HR. 98 HR/WK 
ANNUAL OCCUPY HR. 3650 HR/YR 
ANNUAL UNOCC. HR. 5110 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

2240 
1400 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

3136 HR/YR 
1960 HR/YR 

HOAUHC 6135.91  MBtu - 3835.565 MBtu 0.00E+00 Btu/CFM-HR 
7994.53 CFM   * 5110 HR/YR 

HOAUH 6135.91  MBtu - 3835.565 MBtu 0.00E+00 Btu/CFM-HR 
7994.53 CFM   * 3136 HR/YR 

COAUHC 95698.28 kWH   - 66920.03 kWH 7.04E-04 kWH/CFM-HR 
7994.53 CFM   * 5110 HR/YR 

COAUC 95698.28 kWH   - 66920.03 kWH 1.84E-03 kWH/CFM-HR 
7994.53 CFM   * 1960 HR/YR 

HOAOHC 6135.91  MBtu - 2300.345 MBtu 1.31E+02 Btu/CFM-HR 
7994.53 CFM   * 3650 HR/YR 

HOAOH 6135.91  MBtu - 2300.345 MBtu 2.14E+02 Btu/CFM-HR 
7994.53 CFM   * 2240 HR/YR 

COAOHC 95698.28 kWH 28778.24 kWH 2.29E-03 kWH/CFM-HR 
7994.53 CFM   * 3650 HR/YR 

COAOC 95698.28 kWH 28778.24 kWH 5.98E-03 kWH/CFM-HR 
7994.53 CFM   * 1400 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

BG 
BC 

19-Apr-95 
10730 

CLO SALES/RETAIL/FOOD 

ENERGY CONSTANT CALCULATIONS 

ECC 66920.03 kWH   -           62014.12 kWH 5.88E-05 kWH/CFM-HR 
59604 CFM   *                   1400 HR/YR 

ECHC 66920.03 kWH   -           62014.12 kWH 2.26E-05 kWH/CFM-HR 
59604 CFM   *                   3650 HR/YR 

NSUCHC 95698.28 kWH   -           66920.03 kWH 9.45E-05 kWH/CFM-HR 
59604 CFM   *                   5110 HR/YR 

NSUCC 95698.28 kWH   -           66920.03 kWH 1.54E-04 kWH/CFM-HR 
59604 CFM   *                   3136 HR/YR 

DDCCHC 62014.12 kWH   -           43661.56 kWH 8.44E-05 kWH/CFM-HR 
59604 CFM   *                   3650 HR/YR 

DDCCC 62014.12 kWH   -           43661.56 kWH 2.20E-04 kWH/CFM-HR 
59604 CFM   *                   1400 HR/YR 

NSC 6135.91  MBtu -            3835.565 MBtu 1.37E+04 Btu/ftA2 
167600 AREA 

DSC 3835.565 MBtu -            3053.733 MBtu 4.66E+03 Btu/ftA2 
167600 AREA 

FV 3053.733 MBtu -            2887.493 MBtu 9.28E+01  Btu/CFM-HR 
7994.53 CFM   *                     224 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

BG 
BC 

19-Apr-95 
10745 

CHILD SUPPORT CENTER 

HEATING (MBtu) 
COOLING (kWH) 

BASERUN 
3182.7 

0 

RUN1 RUN2 
1861.1 1861.1 

RUN3 
1517.1 

RUN4 
1636.9 

RUN5 

SUPPLY AIR FAN 10563 CFM 
FLOOR AREA 13500 FT2 

CFMI 10563 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 700 1900 60 HR HR. ON HEATING 1920 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 1200 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 3456 HR/YR 
TOTAL OCCUPY HR. 60 HR/WK HR. OFF COOLING 2160 HR/YR 

TOTAL UNOCC. HR. 108 HR/WK 
ANNUAL OCCUPY HR. 3129 HR/YR 
ANNUAL UNOCC. HR. 5631  HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1920 
1200 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

3456 HR/YR 
2160 HR/YR 

HOAUHC 3182.7 MBtu -            1861.095 MBtu 0.00E+00 Btu/CFM-HR 
10563 CFM   *                   5631  HR/YR 

HOAUH 3182.7 MBtu -            1861.095 MBtu 0.00E+00 Btu/CFM-HR 
10563 CFM   *                   3456 HR/YR 

COAUHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
10563 CFM   *                   5631  HR/YR 

COAUC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
10563 CFM   *                  2160 HR/YR 

HOAOHC 3182.7 MBtu -            1321.605 MBtu 5.63E+01  Btu/CFM-HR 
10563 CFM   *                   3129 HR/YR 

HOAOH 3182.7 MBtu -            1321.605 MBtu 9.18E+01  Btu/CFM-HR 
10563 CFM   *                   1920 HR/YR 

COAOHC 0 kWH                             0 kWH 0.00E+00 kWH/CFM-HR 
10563 CFM   *                   3129 HR/YR 

COAOC 0 kWH                             0 kWH 0.00E+00 kWH/CFM-HR 
10563 CFM   *                   1200 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE:  

BG 
BC 

19-Apr-95 
10745 

CHILD SUPPORT CENTER 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                         0 kWH = 0.00E+00 kWH/CFM-HR 
10563 CFM   *                   1200 HR/YR 

ECHC 0 kWH   -                       0 kWH ~ 0.00E+00 kWH/CFM-HR 
10563 CFM   *                   3129 HR/YR 

NSUCHC 0 kWH   -                         0 kWH = 0.00E+00 kWH/CFM-HR 
10563 CFM   *                   5631  HR/YR 

NSUCC 0 kWH   -                       0 kWH = 0.00E+00 kWH/CFM-HR 
10563 CFM   *                   3456 HR/YR 

DDCCHC 0 kWH   -                       0 kWH = 0.00E+00 kWH/CFM-HR 
10563 CFM   *                   3129 HR/YR 

DDCCC 0 kWH   -                       0 kWH = 0.00E+00 kWH/CFM-HR 
10563 CFM   *                   1200 HR/YR 

NSC 3182.7 MBtu -            1861.095 MBtu = 9.79E+04 Btu/ftA2 
13500 AREA 

DSC 1861.095 MBtu -            1517.129 MBtu = 2.55E+04 Btu/ftA2 
13500 AREA 

FV 1517.129 MBtu -              1636.91  MBtu = 0.00E+00 Btu/CFM-HR 
10563 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                  0.01 = 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

csw 
BC 

19-Apr-95 
10785A 
CHAPEL\CHILD CARE\REL E 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 

HEATING (MBtu) 2051.0 1820.2 1820.2 1417.6 1417^ 
COOLING (kWH) 0 0 0 0 0 

SUPPLY AIR FAN 18800 CFM 
FLOOR AREA 40519 FT2 

CFMI 5050 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY 
M-F 
SAT. 
SUN. 

600 1800 

TOTAL OCCUPY HR. 
TOTAL UNOCC. HR. 
ANNUAL OCCUPY HR. 
ANNUAL UNOCC. HR. 

60 HR 
0 HR 
0 HR 

60 HR/WK 
108 HR/WK 

3129 HR/YR 
5631  HR/YR 

ANNUAL HEATING & COOLING HOURS 
HR. ON HEATING 
HR. ON COOLING 
HR. OFF HEATING 
HR. OFF COOLING 

1560 HR/YR 
1046 HR/YR 
2808 HR/YR 
1882 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1560 
1046 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

3816 HR/YR 
2314 HR/YR 

HOAUHC 2051  MBtu -                1820.2 MBtu 0.00E+00 Btu/CFM-HR 
5050 CFM   *                   5631  HR/YR 

HOAUH 2051  MBtu -                1820.2 MBtu 0.00E+00 Btu/CFM-HR 
5050 CFM   *                   3816 HR/YR 

COAUHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
5050 CFM   *                   5631  HR/YR 

COAUC 0 kWH   -                        0 kWH 0.00E+00 kWH/CFM-HR 
5050 CFM   *                  2314 HR/YR 

HOAOHC 2051  MBtu -                  230.8 MBtu 1.15E+02 Btu/CFM-HR 
5050 CFM   *                   3129 HR/YR 

HOAOH 2051  MBtu -                  230.8 MBtu 2.31 E+02 Btu/CFM-HR 
5050 CFM   *                   1560 HR/YR 

COAOHC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
5050 CFM   *                   3129 HR/YR 

COAOO 0 kWH                             0 kWH 0.00E+00 kWH/CFM-HR 
5050 CFM   *                   1046 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

CSW 
BC 

19-Apr-95 
10785A 
CHAPEL\CHILD CARE\REL E 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
18800 CFM   *                   1046 HR/YR 

ECHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
18800 CFM   *                   3129 HR/YR 

NSUCHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
18800 CFM   *                   5631  HR/YR 

NSUCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
18800 CFM   *                   3816 HR/YR 

DDCCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
18800 CFM   *                   3129 HR/YR 

DDCCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
18800 CFM   *                   1046 HR/YR 

NSC 2051  MBtu -                1820.2 MBtu 5.70E+03 Btu/ftA2 
40519 AREA 

DSC 1820.2 MBtu -                1417.6 MBtu 9.94E+03 Btu/ftA2 
40519 AREA 

FV 1417.6 MBtu -                1417.6 MBtu 0.00E+00 Btu/CFM-HR 
5050 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

csw 
BC 

19-Apr-95 
10785B 
CHAPELACHILD CARE\REL E 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5      I 
HEATING (MBtu) 876.7 116.3 116.3 95.1 85.7 
COOLING (kWH) 0 0 0 0 0 I 
SUPPLY AIR FAN 4100 CFM 
FLOOR AREA 3024 FT2 

CFMI 2000 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 0 0 0 HR HR. ON HEATING 156 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 105 HR/YR 

SUN. 800 1400 6 HR HR. OFF HEATING 4212 HR/YR 

TOTAL OCCUPY HR. 6 HRA/VK HR. OFF COOLING 2823 HR/YR 

TOTAL UNOCC. HR. 162 HR/WK 
ANNUAL OCCUPY HR. 313 HR/YR 
ANNUAL UNOCC. HR. 8447 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

156 
105 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

5220 HR/YR 
3255 HR/YR 

HOAUHC 876.7 MBtu -                  116.3 MBtu 0.00E+00 Btu/CFM-HR 
2000 CFM   *                   8447 HR/YR 

HOAUH 876.7 MBtu -                  116.3 MBtu 0.00E+00 Btu/CFM-HR 
2000 CFM   *                   5220 HR/YR 

COAUHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
2000 CFM   *                   8447 HR/YR 

COAUC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
2000 CFM   *                   3255 HR/YR 

HOAOHC 876.7 MBtu -                  760.4 MBtu 1.86E+02 Btu/CFM-HR 
2000 CFM   *                     313 HR/YR 

HOAOH 876.7 MBtu -                  760.4 MBtu 3.73E+02 Btu/CFM-HR 
2000 CFM   *                     156 HR/YR 

COAOHC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
2000 CFM   *                     313 HR/YR 

COAOC 0 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
2000 CFM   *                     105 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

CSW 
BC 

19-Apr-95 
10785B 
CHAPEL\CHILD CARE\REL E 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
4100 CFM   *                     105 HR/YR 

ECHC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
4100 CFM   *                     313 HR/YR 

NSUCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
4100 CFM   *                   8447 HR/YR 

NSUCC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
4100 CFM   *                   5220 HR/YR 

DDCCHC 0 kWH   -                       0 kWH 0.00E+00 kWH/CFM-HR 
4100 CFM   *                     313 HR/YR 

DDCCC 0 kWH   -                         0 kWH 0.00E+00 kWH/CFM-HR 
4100 CFM   *                     105 HR/YR 

NSC 876.7 MBtu -                  116.3 MBtu 2.51 E+05 Btu/ftA2 
3024 AREA 

DSC 116.3 MBtu -                    95.1  MBtu 7.01 E+03 Btu/ftA2 
3024 AREA 

FV 95.1  MBtu -                    85.7 MBtu 1.47E+02 Btu/CFM-HR 
2000 CFM   *                       32 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

csw 
BC 

19-Apr-95 
10785C 
CHAPEL\CHILD CARE\REL E 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 

HEATING (MBtu) 679.9 447.6 447.6 358.8 351.3 

COOLING (kWH) 0 0 0 0 0 

SUPPLY AIR FAN 2900 CFM 
FLOOR AREA 7048 FT2 

CFMI 900 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 600 1700 55 HR HR. ON HEATING 1430 HR/YR 

SAT. 0 0 0 HR HR. ON COOLING 959 HR/YR 

SUN. 0 0 0 HR HR. OFF HEATING 2938 HR/YR 

TOTAL OCCUPY HR. 55 HR/WK HR. OFF COOLING        | 1969 HR/YR 
TOTAL UNOCC. HR. 113 HR/WK 
ANNUAL OCCUPY HR. 2868 HR/YR 
ANNUAL UNOCC. HR. 5892 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1430 
959 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

3946 HR/YR 
2401  HR/YR 

HOAUHC 679.9 MBtu - 447.6 MBtu 4.38E+01  Btu/CFM-HR 
900 CFM   * 5892 HR/YR 

HOAUH 679.9 MBtu - 447.6 MBtu 6.54E+01  Btu/CFM-HR 
900 CFM   * 3946 HR/YR 

COAUHC 0 kWH   - 0 kWH 0.00E+00 kWH/CFM-HR 
900 CFM   * 5892 HR/YR 

COAUC 0 kWH   - 0 kWH 0.00E+00 kWH/CFM-HR 
900 CFM   * 2401  HR/YR 

HOAOHC 679.9 MBtu - 232.3 MBtu 1.73E+02 Btu/CFM-HR 
900 CFM   * 2868 HR/YR 

HOAOH 679.9 MBtu - 232.3 MBtu 3.48E+02 Btu/CFM-HR 
900 CFM   * 1430 HR/YR 

COAOHC 0 kWH 0 kWH 0.00E+00 kWH/CFM-HR 
900 CFM   * 2868 HR/YR 

COAOC 0 kWH 0 kWH 0.00E+00 kWH/CFM-HR 
900 CFM   * 959 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 

CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 10785C 
BLDG. TYPE: CHAPELVCHILD CARE\REL E 

ENERGY CONSTANT CALCULATIONS 

ECC 0 kWH   -                         0 kWH = 0.00E+00 kWH/CFM-HR 
2900 CFM   *                     959 HR/YR 

ECHC 0 kWH   -                       0 kWH = 0.00E+00 kWH/CFM-HR 
2900 CFM   *                   2868 HR/YR 

NSUCHC 0 kWH   -                       0 kWH = 0.00E+00 kWH/CFM-HR 
2900 CFM   *                   5892 HR/YR 

NSUCC 0 kWH   -                       0 kWH = 0.00E+00 kWH/CFM-HR 
2900 CFM   *                   3946 HR/YR 

DDCCHC 0 kWH   -                         0 kWH = 0.00E+00 kWH/CFM-HR 
2900 CFM   *                   2868 HR/YR 

DDCCC 0 kWH   -                       0 kWH = 0.00E+00 kWH/CFM-HR 
2900 CFM   *                     959 HR/YR 

NSC 679.9 MBtu -                  447.6 MBtu = 3.30E+04 Btu/ftA2 
7048 AREA 

DSC 447.6 MBtu -                  358.8 MBtu = 1.26E+04 Btu/ftA2 
7048 AREA 

FV 358.8 MBtu -                351.27 MBtu ~ 5.23E+01  Btu/CFM-HR 
900 CFM   *                     160 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                  0.01 = 7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: CSW 
CHECKED BY: BC 
DATE: 19-Apr-95 
BUILDING NO.: 11050A 
BLDG. TYPE: CLINIC W/O BEDS/SUPPLY/IN 

ENERGY CONSTANT CALCULATIONS 

HEATING (MBtu) 
COOLING (kWH) 

BASERUN 
5589.3 
130152 

RUN1 
2746.9 
87137 

RUN2 
2746.9 
87137 

RUN3 
2454.7 
85702 

RUN4 
2033.3 
85702 

RUN5 

SUPPLY AIR FAN 52876 CFM 
FLOOR AREA 58017 FT2 

CFMI 13545 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY 
M-F 
SAT. 
SUN. 

700 1900 

TOTAL OCCUPY HR. 
TOTAL UNOCC. HR. 
ANNUAL OCCUPY HR. 
ANNUAL UNOCC. HR. 

60 HR 
0 HR 
0 HR 

60 HR/WK 
108 HR/WK 

3129 HR/YR 
5631  HR/YR 

ANNUAL HEATING & COOLING HOURS 
HR. ON HEATING 
HR. ON COOLING 
HR. OFF HEATING 
HR. OFF COOLING 

1560 HR/YR 
1046 HR/YR 
2808 HR/YR 
1882 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

1560 
1046 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

3816 HR/YR 
2314 HR/YR 

HOAUHC 5589.282 MBtu - 2746.895 MBtu 0.00E+00 Btu/CFM-HR 
13545 CFM   * 5631  HR/YR 

HOAUH 5589.282 MBtu - 2746.895 MBtu 0.00E+00 Btu/CFM-HR 
13545 CFM   * 3816 HR/YR 

COAUHC 130152 kWH   - 87137 kWH 5.64E-04 kWH/CFM-HR 
13545 CFM   * 5631  HR/YR 

COAUC 130152 kWH   - 87137 kWH 1.37E-03 kWH/CFM-HR 
13545 CFM   * 2314 HR/YR 

HOAOHC 5589.282 MBtu - 2842.387 MBtu 6.48E+01  Btu/CFM-HR 
13545 CFM   * 3129 HR/YR 

HOAOH 5589.282 MBtu - 2842.387 MBtu 1.30E+02 Btu/CFM-HR 
13545 CFM   * 1560 HR/YR 

COAOHC 130152 kWH 43015 kWH 2.06E-03 kWH/CFM-HR 
13545 CFM   * 3129 HR/YR 

COAOC 130152 kWH 43015 kWH 6.15E-03 kWH/CFM-HR 
13545 CFM   * 1046 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

CSW 
BC 

19-Apr-95 
11050A 
CLINIC W/O BEDS/SUPPLY/IN 

ECC 

ECHC 

NSUCHC 

NSUCC 

DDCCHC 

DDCCC 

NSC 

87137 kWH 87137 kWH 
52876 CFM 1046 HR/YR 
87137 kWH   - 87137 kWH 
52876 CFM 3129 HR/YR 

130152 kWH 87137 kWH 
52876 CFM   * 5631  HR/YR 

130152 kWH   - 87137 kWH 
52876 CFM   * 3816 HR/YR 
87137 kWH 85701.7 kWH 
52876 CFM   * 3129 HR/YR 
87137 kWH   - 85701.7 kWH 
52876 CFM   * 1046 HR/YR 

DSC 

FV 

CHWR 

OAR 

5589.282 MBtu - 2746.895 MBtu 
58017 AREA 

2746.895 MBtu - 2454.694 MBtu 
58017 AREA 

2454.694 MBtu 2033.336 MBtu 
13545 CFM 160 HR/YR 

0.00E+00 kWH/CFM-HR 

0.00E+00 kWH/CFM-HR 

1.44E-04 kWH/CFM-HR 

2.13E-04 kWH/CFM-HR 

8.68E-06 kWH/CFM-HR 

2.60E-05 kWH/CFM-HR 

4.90E+04 Btu/ftA2 

5.04E+03 Btu/ftA2 

(0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 

740 HR/YR * 0.01 

1.94E+02 Btu/CFM-HR 

9.6 kWH/TON 
7.4 HR/YR 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

ENERGY CONSTANT CALCULATIONS 

csw 
BC 

19-Apr-95 
11050B 
CLINIC W/O BEDS/SUPPLY/IN 

BASERUN RUN1 RUN2 RUN3 RUN4 RUN5 

HEATING (MBtu) 1475.1 1475.1 1475.1 891.7 891.7 

COOLING (kWH) 93145 93145 93145 74890 74890 

SUPPLY AIR FAN 9295 CFM 
FLOOR AREA 9278 FT2 

CFMI 2190 CFM 
UA BTU/HR • °F 
BUILDING CONST 2 (1 FOR LIGHT ) 

(2 FOR HEAVY) 

EZDOE RUN DEFINITION: 
BASERUN EXISTING OPERATION 

RUN1 NIGHT SETBACK 
RUN2 ECONOMIZER 
RUN3 DDC 
RUN4 FORCED VENTILATION 
RUN5 

HOURS OF OCCUPANCY ANNUAL HEATING & COOLING HOURS 
M-F 0 2400 120 HR HR. ON HEATING 4368 HR/YR 

SAT. 0 2400 24 HR HR. ON COOLING 2928 HR/YR 

SUN. 0 2400 24 HR HR. OFF HEATING 0 HR/YR 
TOTAL OCCUPY HR. 168 HR/WK HR. OFF COOLING 0 HR/YR 

TOTAL UNOCC. HR. 0 HR/WK 
ANNUAL OCCUPY HR. 8760 HR/YR 
ANNUAL UNOCC. HR. 0 HR/YR 

PRESENT HR. OF OPERATION FOR SYS. WITH HEATING AND COOLING 
PRESENT HR. OF OPERATION FOR SYS. WITH HEATING ONLY 
PRESENT HR. OF OPERATION FOR SYS. WITH COOLING ONLY 

HOUR SAVE (HEATING ONL 5376 
HOUR SAVE (COOLING ONL 3360 

4368 
2928 

8760 HR/YR 
5376 HR/YR 
3360 HR/YR 

1008 HR/YR 
432 HR/YR 

HOAUHC 1475.1  MBtu -                1475.1  MBtu 0.00E+00 Btu/CFM-HR 
2190 CFM   *                         0 HR/YR 

HOAUH 1475.1  MBtu -                1475.1  MBtu 0.00E+00 Btu/CFM-HR 
2190 CFM   *                   1008 HR/YR 

COAUHC 93144.7 kWH   -             93144.7 kWH =    .           0.00E+00 kWH/CFM-HR 
2190 CFM   *                         0 HR/YR 

COAUC 93144.7 kWH   -             93144.7 kWH 0.00E+00 kWH/CFM-HR 
2190 CFM   *                    432 HR/YR 

HOAOHC 1475.1  MBtu -                         0 MBtu 0.00E+00 Btu/CFM-HR 
2190 CFM   *                   8760 HR/YR 

HOAOH 1475.1  MBtu -                         0 MBtu 0.00E+00 Btu/CFM-HR 
2190 CFM   *                  4368 HR/YR 

COAOHC 93144.7 kWH                             0 kWH 0.00E+00 kWH/CFM-HR 
2190 CFM   *                   8760 HR/YR 

COAOC 93144.7 kWH                            0 kWH 0.00E+00 kWH/CFM-HR 
2190 CFM   *                   2928 HR/YR 

DC 
DC DEMAND 

1/6 (10 MINUTES PER HOUR) 
1/6 (10 MINUTES PER HOUR) 

0.17 
0.17 



EMC ENGINEERS, INC 
DENVER • ATLANTA • GERMANY 

JOB:     FT. DRUM, NY (EMC #1406-006) 
CALCULATED BY: 
CHECKED BY: 
DATE: 
BUILDING NO.: 
BLDG. TYPE: 

CSW 
BC 

19-Apr-95 
11050B 
CLINIC W/O BEDS/SUPPLY/IN 

ENERGY CONSTANT CALCULATIONS 

ECC 93144.7 kWH   -             93144.7 kWH 0.00E+00 kWH/CFM-HR 
9295 CFM   *                   2928 HR/YR 

ECHC 93144.7 kWH   -             93144.7 kWH 0.00E+00 kWH/CFM-HR 
9295 CFM   *                   8760 HR/YR 

NSUCHC 93144.7 kWH   -             93144.7 kWH 0.00E+00 kWH/CFM-HR 
9295 CFM   *                         0 HR/YR 

NSUCC 93144.7 kWH   -             93144.7 kWH 0.00E+00 kWH/CFM-HR 
9295 CFM   *                   1008 HR/YR 

DDCCHC 93144.7 kWH   -             74890.1 kWH 2.24E-04 kWH/CFM-HR 
9295 CFM   *                   8760 HR/YR 

DDCCC 93144.7 kWH   -             74890.1 kWH 6.71 E-04 kWH/CFM-HR 
9295 CFM   *                   2928 HR/YR 

NSC 1475.1  MBtu -                1475.1  MBtu 0.00E+00 Btu/ftA2 
9278 AREA 

DSC 1475.1  MBtu -                  891.7 MBtu 6.29E+04 Btu/ftA2 
9278 AREA 

FV 891.7 MBtu -                  891.7 MBtu 0.00E+00 Btu/CFM-HR 
2190 CFM   *                         0 HR/YR 

CHWR (0.915 kW X 0.012 Eff. X 436 HRS X 2 Degrees of Reset) 
9.6 kWH/TON 

OAR 740 HR/YR *                 0.01 7.4 HR/YR 



APPENDIX G.2 

ENERGY SAVINGS CALCULATIONS 



ENERGY CALCULATIONS 

BUILDING 30 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 12,578  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1         

30 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 8000 
CFM - CLG 0 

%OA 100.00% 
% Area 17.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOq 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 06-Apr-95 

PAGE 2 OF 2 
Bldg Number: 30 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,789.6 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 174.4 

Sub Total 0.0 12,801.7 174.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 63.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,801.7 237.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,578  

30 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU2 

Category 
16 

Typical Building Information 
Construction 

BRICK 

Use 
ENKPERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 8 

Load Factor 0.8 
CFM - HTG 5265 
CFM - CLG 0 

%OA 25.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP simHPm-im 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC, 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSQ 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 30 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 14,042.8 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 200.8 

Sub Total 0.0 15,122.3 200.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 72.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 15,122.3 273.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,578  

30 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU3 

Typical Building Information 

Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 

CFM - HTG 4670 

CFM - CLG 0 

%OA 100.00% 

% Area 15.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 

Heating HRSON 3,875 5,376 

C/H HRSON 6,314 8,760 

Cooling HRSAV 938 

Heating HRSAV 1,501 

C/H HRSAV 2,445 

 CONSTANTS::!' LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECCl 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 3.39E+04 3.39E+04 

NSC 9.39E+04 9.39E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 30 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 17,001.1 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 177.2 

Sub Total 0.0 18,308.0 177.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 64.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 18,308.0 241.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,578  

30 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU4 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
16 BRICK 

Use 
ENKPERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 7430 
CFM - CLG 0 

%OA 5.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS                    REQUIRED| PRESENT 
CALCULATIONS            !    HR/YR   i    HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314^ 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

m^Mmomtfimm LOOK-UP |::v-1«PUT::i::;i:;:;::: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 06-Apr-95 

PAGE 2 OF 2 

Bldg Number: 30 
System Type 2 
System Name: H&V UNIT 
System Number: AHU4 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,236.9 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 283.5 

Sub Total 0.0 27,177.0 283.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 102.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 27,177.0 385.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,578  

30 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU5 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

400 
1930 

M 
400 

1930 
400 

1930 

W 
400 

1930 

TH 
400 

1930 
400 

1930 
400 

1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
6 Motor HP 

Load Factor 0.8 
CFM - HTG 3145 
CFM - CLG 0 

%OA 5.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
^JHR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUO 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 30 
System Type 2 
System Name: H&V UNIT 
System Number: AHU5 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 10,725.7 0.0 
Optimum ST/SP 0.0 824.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 118.1 

Sub Total 0.0 11,550.2 118.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 42.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 11,550.2 160.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,578  

30 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 
CFM - HTG 600 
CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP l:::,:m^ft::^ 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOq 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 30 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU6 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,614.1 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 18.9 

Sub Total 0.0 7,181.9 18.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
., ,   TOTAL'-; 0.0 7,181.9 25.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,578  

30 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 7.40% 

TON CAPC. 0 
MBTU CAPC. 1.5064 

kWHon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS                    REQUIREDj PRESENT 
CALCULATIONS            ,    HR/YR   I    HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 30 
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,349.5 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 87.4 

Sub Total 0.0 3,637.0 87.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 31.6 
HW OA Reset 0.0 0.0 11.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 3,637.0 130.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  10,868  

30 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 100.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 0.00E+00 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

30 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 10,868  

30 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1A  

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S   _^ M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 1.5064 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSÖ 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

30 
9 

CONVERTER AND PUMPS 
HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 11.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0,0 0.0 11.1 3 



ENERGY CALCULATIONS 

BUILDING 36 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 26,440  

36 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC1M   

EMC NO.: 1406-006 

DATE: 20-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

BRICK MEDICAL CENTER 0700-1600     MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T        |       W TH F         I        S 

Start Time 0 700 700 700 700 700                 0 

Stop Time 0 1600 1600 1600 1600 1600                 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 760 
CFM - CLG 760 

%OA 33.55% 
% Area 8.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 
Heating HRSON 1,760 5,376 
C/H HRSON 2,868 8,760 
Cooling HRSAV 2,260 
Heating HRSAV 3,616 
C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 4.25E-04 4.25E-04 

COAUHC 1.63E-04 1.63E-04 
HOAOH 150.00 150.00 

HOAOHC 92.20 92.20 
COAOC 4.87E-03 4.87E-03 

COAOHC 1.87E-03 1.87E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 7.93E-05 7.93E-05 

NSUCHC 4.86E-05 4.86E-05 
DDCCHO 2.04E-04 2.04E-04 

DDCCC 5.31 E-04 5.31 E-04 
DSC 4.85E+03 4.85E+03 
NSC 6.10E+04 6.10E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
I                               OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

36 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC1M 

20-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 9,256.6 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 3.1 0.0 0.0 
Night Setback 0.0 0.0 133.9 

Sub Total 3.1 9,544.1 133.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 7.8 0.0 
DDC Control 0.0 1,157.4 10.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 3.1 10,709.3 144.5 ■,.;:-:, V:::: ■:■:■■:. 3v„ ", 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 26,440  

36 

System Type 
System Name: 
System Number: 

6 
MULTI-ZONE AHU 
AC2M 

EMC NO.: 1406-006 

DATE: 20-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

1 BRICK MEDICAL CENTER 0700-1600 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 4255 
CFM - CLG 4255 

%OA 33.61% 
% Area 8.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kwrron 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 
Heating HRSON 1,760 5,376 
C/H HRSON 2,868 8,760 
Cooling HRSAV 2,260j 

Heating HRSAV 3,616 
C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 4.25E-04 4.25E-04 

COAUHC 1.63E-04 1.63E-04 
HOAOH 150.00 150.00 

HOAOHC 92.20 92.20 
COAOC 4.87E-03 4.87E-03 

COAOHC 1.87E-03 1.87E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 7.93E-05 7.93E-05 

NSUCHC 4.86E-05 4.86E-05 
DDCCHC 2.04E-04 2.04E-04 

DDCCC 5.31 E-04 5.31 E-04 
DSC 4.85E+03 4.85E+03 
NSC 6.10E+04 6.10E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

36 
6 

MULTI-ZONE AHU 
AC2M 

Date: 20-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 22,908.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 7.3 0.0 0.0 
Night Setback 0.0 0.0 133.9 

Sub Total 7.3 23,595.7 133.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 43.8 0.0 
DDC Control 0.0 6,479.7 10.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 7.3 30,119.2 144.5 6 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 26,440  

36 

System Type 
System Name: 
System Number: 

6 
MULTI-ZONE AHU 
AC3M 

EMC NO.: 1406-006 

DATE: 20-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

1 BRICK MEDICAL CENTER 0700-1600 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W        |     TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1600 1600 1600 1600 1600 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 4630 
CFM - CLG 4630 

%OA 33.61% 
% Area 8.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 
Heating HRSON 1,760 5,376 
C/H HRSON 2,868 8,760 
Cooling HRSAV 2,260 
Heating HRSAV 3,616 
C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 4.25E-04 4.25E-04 

COAUHC 1.63E-04 1.63E-04 
HOAOH 150.00 150.00 

HOAOHC 92.20 92.20 
COAOC 4.87E-03 4.87E-03 

COAOHC 1.87E-03 1.87E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 7.93E-05 7.93E-05 

NSUCHC 4.86E-05 4.86E-05 
DDCCHC 2.04E-04 2.04E-04 

DDCCC 5.31 E-04 5.31 E-04 
DSC 4.85E+03 4.85E+03 
NSC 6.10E+04 6.10E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

36 
6 

MULTI-ZONE AHU 
AC3M 

20-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 42,456.5 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 13.9 0.0 0.0 
Night Setback 0.0 0.0 133.9 

Sub Total 13.9 43,763.5 133.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 47.7 0.0 
DDC Control 0.0 7,050.7 10.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 13.9 50,861.9 144;5 ,....,,,:    6 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 26,440  

36 

System Type 
System Name: 
System Number: 

6 
MULTI-ZONE AHU 
AC4M 

EMC NO.: 1406-006 

DATE: 20-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

1 BRICK MEDICAL CENTER 0700-1600 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1600 1600 1600 1600 1600 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 

CFM - HTG 7490 
CFM - CLG 7490 

%OA 33.61% 
% Area 8.30% 

TON CAPO 0 
MBTU CAPO 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 

Heating HRSON 1,760 5,376 

C/H HRSON 2,868 8,760 

Cooling HRSAV 2,260 

Heating HRSAV 3,616 

C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 4.25E-04 4.25E-04 

COAUHC 1.63E-04 1.63E-04 
HOAOH 150.00 150.00 

HOAOHC 92.20 92.20 
COAOC 4.87E-03 4.87E-03 

COAOHC 1.87E-03 1.87E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 7.93E-05 7.93E-05 

NSUCHC 4.86E-05 4.86E-05 
DDCCHC 2.04E-04 2.04E-04 

DDCCC 5.31 E-04 5.31 E-04 
DSC 4.85E+03 4.85E+03 
NSC 6.10E+04 6.10E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

36 
6 

MULTI-ZONE AHU 
AC4M 

Date: 20-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 43,379.6 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 13.9 0.0 0.0 
Night Setback 0.0 0.0 133.9 

Sub Total 13.9 44,686.6 133.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 77.1 0.0 
DDC Control 0.0 11,406.0 10.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL. 13.9 56,169.8 144.5 6 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 26,440  

36 

System Type 
System Name: 
System Number: 

8 
CHILLER AND PUMPS 
ACC1M 

EMC NO.: 1406-006 

DATE: 20-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

1 BRICK MEDICAL CENTER 0700-1600 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 0 
Stop Time 0 1600 1600 1600 1600 1600 0 

Present Operations S        I       M T W TH F S 
Start Time 0                0 0 0 0 0 0 
Stop Time 24001          2400 2400 2400 2400 2400 2400 

■'-".'INPUTS::     . INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 20.8 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 
Heating HRSON 1,760 5,376 
C/H HRSON 2,868 8,760 
Cooling HRSAV 2,260 
Heating HRSAV 3,616 
C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHO 0.00 0.00 
COAUO 4.25E-04 4.25E-04 

COAUHC 1.63E-04 1.63E-04 
HOAOH 150.00 150.00 

HOAOHC 92.20 92.20 
COAOC 4.87E-03 4.87E-03 

COAOHC 1.87E-03 1.87E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 7.93E-05 7.93E-05 

NSUCHC 4.86E-05 4.86E-05 
DDCCHC 2.04E-04 2.04E-04 

DDCCC 5.31 E-04 5.31 E-04 
DSC 4.85E+03 4.85E+03 
NSC 6.10E+04 6.10E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

20-Apr-95 
PAGE 2 OF 2 

36 
8 

CHILLER AND PUMPS 
ACC1M 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,922.1 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 2.6 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 2.6 3,165.1 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 199.1 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 2.6 3,364.2 ■:■:■:■:■  -0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 26,440  

36 

EMC NO.: 1406-006 

DATE: 20-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

8 
CHILLER AND PUMPS 
ACC2M 

Typical Building Information 
Category {Construction Use Occ. Day 

11         BRICK MEDICAL CENTER 0700-1600 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS -: : :  ,  :: INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 20.8 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 
Heating HRSON 1,760 5,376 
C/H HRSON 2,868 8,760 
Cooling HRSAV 2,260 
Heating HRSAV 3,616 
C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 4.25E-04 4.25E-04 

COAUHC 1.63E-04 1.63E-04 
HOAOH 150.00 150.00 

HOAOHC 92.20 92.20 
COAOC 4.87E-03 4.87E-03 

COAOHC 1.87E-03 1.87E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 7.93E-05 7.93E-05 

NSUCHC 4.86E-05 4.86E-05 
DDCCHC 2.04E-04 2.04E-04 

DDCCC 5.31 E-04 5.31 E-04 
DSC 4.85E+03 4.85E+03 
NSC 6.10E+04 6.10E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

36 
8 

CHILLER AND PUMPS 
ACC2M 

20-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,922.1 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 2.6 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 2.6 3,165.1 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 199.1 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL .2.6 3,364.2 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 26,440  

36 

System Type 
System Name: 
System Number: 

6 
MULTI-ZONE AHU 
AHU1A 

EMC NO.: 1406-006 

DATE: 20-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

1 BRICK           IMEDICAL CENTER 0700-1600 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 

W 
700 700 

1600 1600 

TH 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 6950 
CFM - CLG 6950 

%OA 23.02% 
% Area 15.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 
Heating HRSON 1,760 5,376 
C/H HRSON 2,868 8,760 
Cooling HRSAV 2,260 
Heating HRSAV 3,616 
C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 4.25E-04 4.25E-04 

COAUHC 1.63E-04 1.63E-04 
HOAOH 150.00 150.00 

HOAOHC 92.20 92.20 
COAOC 4.87E-03 4.87E-03 

COAOHC 1.87E-03 1.87E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 7.93E-05 7.93E-05 

NSUCHC 4.86E-05 4.86E-05 
DDCCHC 2.04E-04 2.04E-04 

DDCCC 5.31 E-04 5.31 E-04 
DSC 4.85E+03 4.85E+03 
NSC 6.10E+04 6.10E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

36 
6 

MULTI-ZONE AHU 
AHU1A 

Date: 20-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 33,256.4 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 10.8 0.0 0.0 
Night Setback 0.0 0.0 241.9 

Sub Total 10.8 34,268.5 241.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 49.0 0.0 
DDC Control 0.0 10,583.7 19.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 10.8 44,901.2 261.2 ::-,,6.;: V 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 26,440  

36 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B1 

EMC NO.: 1406-006 

DATE: 20-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

1 BRICK MEDICAL CENTER 0700-1600 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700j 0 

Stop Time 0 1600 1600 1600 1600 1600 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 _0_, 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.333333 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 25.00% 

TON CAPC. 0 
MBTU CAPC. 2.008 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% |     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 
Heating HRSON 1,760 5,376 
C/H HRSON 2,868 8,760 
Cooling HRSAV 2,260 
Heating HRSAV 3,616 
C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 4.25E-04 4.25E-04 

COAUHC 1.63E-04 1.63E-04 
HOAOH 150.00 150.00 

HOAOHC 92.20 92.20 
COAOC 4.87E-03 4.87E-03 

COAOHC 1.87E-03 1.87E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 7.93E-05 7.93E-05 

NSUCHC 4.86E-05 4.86E-05 
DDCCHC 2.04E-04 2.04E-04 

DDCCC 5.31 E-04 5.31 E-04 
DSO 4.85E+03 4.85E+03 
NSC 6.10E+04 6.10E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

20-Apr-95 
PAGE 2 OF 2 

36 
10 

HOT WATER BOILER AND PUMPS 
B1 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,106.1 0.0 
Optimum ST/SP 0.0 57.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 403.2 

Sub Total 0.0 1,163.6 403.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 32.1 
HW OA Reset 0.0 0.0 14.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.0 (   .                1,163.61                      450v1 ■3' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 26,440 

36 

System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B2 

EMC NO.: 1406-006 

DATE: 20-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

1 BRICK MEDICAL CENTER 0700-1600 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 0 

Stop Time 0 1600 1600 1600 1600 1600 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.333333 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 25.00% 

TON CAPC. 0 
MBTU CAPC. 2.008 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 
Heating HRSON 1,760 5,376 
C/H HRSON 2,868 8,760 
Cooling HRSAV 2,260 
Heating HRSAV 3,616 
C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 4.25E-04 4.25E-04 

COAUHC 1.63E-04 1.63E-04 
HOAOH 150.00 150.00 

HOAOHC 92.20 92.20 
COAOC 4.87E-03 4.87E-03 

COAOHC 1.87E-03 1.87E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 7.93E-05 7.93E-05 

NSUCHC L 4.86E-05 4.86E-05 
DDCCHC 2.04E-04 2.04E-04 

DDCCC 5.31 E-04 5.31 E-04 
DSC 4.85E+03 4.85E+03 
NSO 6.10E+04 6.10E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

20-Apr-95 
PAGE 2 OF 2 

36 
10 

HOT WATER BOILER AND PUMPS 
B2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,106.1 0.0 
Optimum ST/SP 0.0 57.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 403.2 

Sub Total 0.0 1,163.6 403.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 32.1 
HW OA Reset 0.0 0.0 14.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,163.6 450.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 26,440  

36 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV1 

EMC NO.: 1406-006 

DATE: 20-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

1 BRICK MEDICAL CENTER 0700-1600 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1600 1600 1600 1600 1600 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

■    INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 

CFM - HTG 600 

CFM - CLG 0 
%OA 100.00% 

% Area 5.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 

Heating HRSON 1,760 5,376 

C/H HRSON 2,868 8,760 

Cooling HRSAV 2,260 

Heating HRSAV 3,616 

C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 4.25E-04 4.25E-04 

COAUHC 1.63E-04 1.63E-04 
HOAOH 150.00 150.00 

HOAOHC 92.20 92.20 
COAOC 4.87E-03 4.87E-03 

COAOHC 1.87E-03 1.87E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 7.93E-05 7.93E-05 

NSUCHC 4.86E-05 4.86E-05 
DDCCHC 2.04E-04 2.04E-04 

DDCCC 5.31 E-04 5.31 E-04 
DSC 4.85E+03 4.85E+03 
NSC 6.10E+04 6.10E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

36 
1 

H&V UNIT WITHOUT RETURN FAN 
HV1 

20-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,078.8 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 80.6 

Sub Total 0.0 5,240.9 80.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,240.9 87.1 3 



ENERGY CALCULATIONS 

BUILDING 119 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 14,954  

119 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category [Construction 

17 BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

TH 
600 

1700! 1700 
600 

1700 

Present Operations J     s M T w     i TH F S 

Start Time i                0 0 0 o| 0 0 0 

Stop Time |          2400 2400 2400 2400J 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     78.00% 78.00% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            \    HR/YR    ;    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHd 0.00E+00 0.00E+00 
DC DUTY 0.00J 0.00 

DC DEMAN 0.17 0.17 
ECQ 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCd 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 L              7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 119 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
[Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 

i Demand Limit 0.0 0.0 0.0 
|Night Setback 0.0 0.0 196.2 
j   Sub Total 0.0 8,501.7 196.2 
• Economizer 0.0 0.0 0.0 
;Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.2 
:HWOA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 211.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 14,954  

119 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
i          Category Construction Use Occ. Day 
!                                          17 BRICK BN HQ BLDG !   0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

j Required Operation S M T W TH F S 

I Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

! Present Operations S M T        ! W TH F S 

i Start Time 0 0 °i 0 0 0 0 

jStop Time 2400 2400 2400 | 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCl 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17J 0.17 
ECCl 0.00E+00 0.00E+00 

ECHQ 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHG 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSG 4.84E+03 4.84E+03 
NSd 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 119 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU-2 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 37.4 

Sub Total 0.0 4,791.4 37.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 40.3 :■,■■■,■;:■::   '. $  ■   :<: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 14,954  
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: 

119 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

HE1 

Category 
Typical Building Information 

Construction 
17 BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Req uired' Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

' Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0| 0 0 0 0 0 0 

Stop Time 2400 | 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.2602 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS                 HR/YR    i    HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV                                   5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHG 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHCl 0.00E+00 0.00E+00 

HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 

COAOO 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 
9.57 

0 

CHWR 9.57 

OAR 7.40 7.40 
OPTj       188.001 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 119 
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 

I Optimum ST/SP 0.0 u                    287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 -^■■'■■■■■^::::mCy^ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 14,954  

119 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

Typical Building Information 
Category Construction Use Occ. Day 

17           BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation :|         S M T W TH F S 

Start Time l 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S   ^ M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR   I   HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 O.OOj 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC O.OOE+00 0.00E+00 

ECHq 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 119 
System Type 12 
System Name: BASEBOARD RADIATION 
System Number: HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

JHEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 700.6 

Sub Total 0.0 2,397.8 700.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 54.3 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 755.7 3 



ENERGY CALCULATIONS 

BUILDING 173 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 65,700  

173 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. I    Day 

15 BRICK ADM S SUPPLY, ENL BRK 0000-2400 | SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 100.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP^ INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCG 0.00E+00 0.00E+00 
DSO 1.40E+04 0.00E+00 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

173 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.:  65,700 

173 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B3 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 5.976 
kVOTon 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

■   ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCQ 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

173 
10 

HOT WATER BOILER AND PUMPS 
B3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 44.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 44.2 3 



ENERGY CALCULATIONS 

BUILDING 174 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 26,161 

174 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

171         BRICK BN HQ BLDG 0600-1700 SUN-SAT 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation .!     s M T W TH F S 
! Start Time !           o 600 600 600 600 600 0 
| Stop Time I               0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 
Start Time !           o 0 0 0 0 0 0 

| Stop Time i         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,30c"1 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP M::INPöT<?P 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

174 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 343.2 

Sub Total 0.0 8,501.7 343.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 26.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 369.8 '    3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 26,161  

174 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

Typical Building Information 
Category Construction         Use Occ. Day 

17 BRICK            BNHQBLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 L           600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

i Present Operations S M T W TH F S 

iStart Time 0 0 0 0 0 0 0 

jStop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     69.20% j     69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHCl 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHCl 158.00 158.00 
COAOG 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

174 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 65.4 

Sub Total 0.0 4,791.4 65.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 70,4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 26,161  

174 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 
| E :_: : 1 

Start Time °j 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 20.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            i    HR/YR    !    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHCl 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHCl 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSÖ 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. i 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

174 
9 

CONVERTER AND PUMPS 
HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 326.8 

Sub Total 0.0 5,328.6 326.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 25.3 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 354.1 ::".:.:■:■■'.. 3 '. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 

26,161 
174 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                  12 
System Name:                   BASEBOARD RADIATION 
Svstem Number:                HE2 

Typical Building Information 
Category           Construction Use Occ. Day 

17!         BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation                  S M T W TH F S 

Start Time                          |              0 600 600 600 600 600 0 

Stop Time                                         0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     65.00% 65.00% 

HOURS 
CALCULATIONS 

Cooling HRSON 

REQUIRED 
HR/YR 

1,300 

PRESENT 
HR/YR 

3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
IC/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCI 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

174 
12 

BASEBOARD RADIATION 
HE2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 1,225.6 

Sub Total 0.0 2,397.8 1,225.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 95.0 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 1,321.4 3 



ENERGY CALCULATIONS 

BUILDING 175 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 65,700  

175 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F                 S 
Start Time 0 0 0 0 0 0                 0 
Stop Time 2400 2400 2400 2400 2400 2400           2400 

Present Operations S M T     J W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

.-'■: -INPUTS- ;:":■;:-•■■:■:.:;■:■■. ■.•■■^."■■-: INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 100.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHO 0.00 0.00 
COAUO 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.O0E+0O 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 0.00E+00 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

175 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
'■■'-.':..,. TOTAL : ■ ■ :■■;■■.     ■                   ■ |: :    .            0.0 (    . ■   ' ■        - ■ - 0.0 (' -::             ■■.  0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 19,439  

175 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation s M T W TH F s 
I Start Time 400 400 400 .400 400 400 400 

i Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

I Start Time 0 0 0 0 0 Qj 0 

j Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 8000 
CFM - CLG 0 

%OA 100.00% 
% Area 17.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kWH"on 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     83.10% 83.10% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS                HR/YR   !   HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHÖ 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 06-Apr-95 

PAGE 2 OF 2 
Bldg Number: 175 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,789.6 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 174.4 

Sub Total 0.0 12,801.7 174.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 63.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,801.7 237.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 175 
Building Sq.Ft.: 19,439  
System Type 
System Name: 
System Number: 

H&V UNIT 
AHU2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical B uilding Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations 
l Start Time 
| Stop Time 

M 

2400 2400 2400 

W TH 

2400 2400 2400 2400 

INPUTS                                      !    INPUT 
Motor HP 8 

Load Factor 0.8 

CFM - HTG 5265 

CFM - CLG 0 

%OA 25.00% 
% Area 17.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10%|     83.10% 

HOURS 
CALCULATIONS 

REQUIRED; PRESENT 
HR/YR        HR/YR 

Cooling HRSON 2,422 3,360 

Heating HRSON 3,875 5,376 

C/H HRSON 6,314 8,760 

Cooling HRSAV 938 

Heating HRSAV 1,501 

C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00j 0.00E+00 
ECHO 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHCi 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 3.39E+04 3.39E+04 

NSC 9.39E+04 9.39E+04 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 06-Apr-95 

PAGE 2 OF 2 

Bldg Number: 175 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 14,042.8 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 310.3 

Sub Total 0.0 15,122.3 310.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 112.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 15,122.3 422.5 3   ■■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 19,439 

175 

System Type                                    2 
System Name:                   H&V UNIT 
System Number:                AHU3 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 4670 
CFM - CLG 0 

%OA 100.00% 
% Area 15.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     85.80% 85.80% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            :    HR/YR    j    HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV                  \         1,501 
C/H HRSAV                          !         2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOQ 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR L          9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 175 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 17,001.1 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 273.8 

Sub Total 0.0 18,308.0 273.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 98.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 18,308.0 372.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 175 
Building Sq.Ft.: 19,439  
System Type 2 
System Name: 
System Number: 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT 
AHU4 

Typical Building Information 
Category Construction Use Occ. Day 

16           BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 400 400 400 400 400 400 400 
Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations          :       S M T W TH _ F S 

Start Time                          |              0 0 0 0 0^ 0 0 
Stop Time                          |         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 7430 
CFM - CLG 0 

%OA 5.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECQ 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 175 
System Type 2 
System Name: H&V UNIT 
System Number: AHU4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,236.9 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 438.1 

Sub Total 0.0 27,177.0 438.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 158.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 27,177.0 596.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 19,439  

| System Type ' 
System Name: 
System Number: 

175 

H&V UNIT 
AHU5 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

16 

Construction Use 
BRICK JENKPERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S                M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6 

Load Factor 0.8 
CFM - HTG 3145 
CFM - CLG 0 

%OA 5.00% 
% Area 10.00% 

TON CAPO 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     81.60% |     81.60% 

HOURS                    REQUIRE^ PRESENT 
CALCULATIONS                HR/YR   j   HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV                        !        2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 175 
System Type 2 
System Name: H&V UNIT 
System Number: AHU5 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 10,725.7 0.0 
Optimum ST/SP 0.0 824.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 182.5 

Sub Total 0.0 11,550.2 182.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 66.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 11,550.2 248.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,460  

10150 

| System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use 
16 BRICK ENKPERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 400 400 400 400 400^ 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S        j        M T       !       W TH F S 

Start Time 0!               0 0                0 0 0 0 

Stop Time 24001         2400 24001          2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 

CFM - HTG 600 

CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 

Heating HRSON 4,032 5,376 

C/H HRSON 6,570 8,760 

Cooling HRSAV 840 

Heating HRSAV 1,344 

C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECQ 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 O.0OE+0O 

DSC 3.39E+04 3.39E+04 

NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10150 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU6 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
'Schedule ST/SP 0.0 6,614.1 0.0 
iOptimum ST/SP 0.0 567.8 0.0 
I Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 27.7 

Sub Total 0.0 7,181.9 27.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 7,181.9 37.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 19,439  

175 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16!         BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 

CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 7.40% 

TON CAPC. 0 
MBTU CAPC. 1.5064 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   i   HR/YR 

Cooling HRSON 2,520 3,360 

Heating HRSON 4,032 5,376 

C/H HRSON 6,570 8,760 

Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHO 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 

NSC 9.39E+04 9.39E+04 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 175 
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,349.5 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 135.1 

Sub Total 0.0 3,637.0 135.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 48.8 
HW OA Reset 0.0 0.0 11.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 3,637.0 195.0 3 



ENERGY CALCULATIONS 

BUILDING 1750 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 38,336  

1750 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FT1-8 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700j 0 
Stop Time 0 1500 1500 1500 1500 1500 0 

Present Operations          I       S M T W TH F S 
Start Time                                         0 0 0 0 0 0 0 
Stop Time                          |         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 7.50% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,000 3,360 
Heating HRSON 1,600 5,376 
C/H HRSON 2,607 8,760 
Cooling HRSAV 2,360 
Heating HRSAV 3,776 
C/H HRSAV 6,153 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUO 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 
COAOC 0.00E+00 0.00E+00 

COAOHO 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECQ 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.04E+03 2.04E+03 
NSC 5.85E+04 5.85E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

1750 
12 

BASEBOARD RADIATION 
FT1-8 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 168.1 

Sub Total 0.0 0.0 168.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 174.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  38,336   

1750 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

I System Type 10 
System Name: HOT WATER BOILER AND PUMPS 

■System Number: B1  

Typical Building Information 
|          Category Construction Use Occ. Day 

1                                               2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 0 

Stop Time 0 1500 1500 1500 1500 1500 0 

Present Operations S M T     _, W TH F S 

Start Time 0 0 _°j 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 1.3878 

kVWTon 0 
MOSON 7 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |     83.10%|     83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,000 3,360 
Heating HRSON 1,600 5,376 
C/H HRSON 2,607 8,760 
Cooling HRSAV 2,360 
Heating HRSAV 3,776 
C/H HRSAV 6,153 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.O0E+0O 0.00E+00 
HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.04E+03 2.04E+03 
NSC 5.85E+04 5.85E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

1750 
10 

HOT WATER BOILER AND PUMPS 
B1 

10-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 20,327.7 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 21,339.8 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 12.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 21,339.8 12.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 38,336  

1750 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV1 

Typical Building Information 
Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1500 1500 1500 1500 1500 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 3290 

CFM - CLG 0 
%OA 10.00% 

% Area 20.50% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,000 3,360 

Heating HRSON 1,600 5,376 

C/H HRSON 2,607 8,760 

Cooling HRSAV 2,360 

Heating HRSAV 3,776 

C/H HRSAV 6,153 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 5.85E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

1750 
1 

H&V UNIT WITHOUT RETURN FAN 
HV1 

28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 33,123.3 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 459.6 

Sub Total 0.0 34,135.3 459.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 L_                 o.o 16.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 34,135.3 475.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                              BLDG: 
Building Sq.Ft: 38,336  

1750 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV2 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use 
BRICK MOTOR REPAIR SHOP 

Occ. 
0600-1730 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1500 1500 1500 1500 1500 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 

CFM - CLG 0 

%OA 10.00% 
% Area 12.13% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,000 3,360 

Heating HRSON 1,600 5,376 

C/H HRSON 2,607 8,760 

Cooling HRSAV 2,360 

Heating HRSAV 3,776 

C/H HRSAV 6,153 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.04E+03 2.04E+03 

NSQ 5.85E+04 5.85E+04 
FV1 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

28-Mar-95 
PAGE 2 OF 2 

1750 
1 

H&V UNIT WITHOUT RETURN FAN 
HV2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 9,410.4 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 272.0 

Sub Total 0.0 9,697.9 272.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 9.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 9,697.9 281.4 :■::■.■  3.   . 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 38,336  
jSystem Type 
System Name: 
System Number: 

1750 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
HV3 

Typical Building Information 
Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1500 1500 1500 1500 1500 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 4850 

CFM - CLG 0 

%OA 100.00% 

% Area 48.10% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        i     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,000 3,360 

Heating HRSON 1,600 5,376 

C/H HRSON 2,607 8,760 

Cooling HRSAV 2,360 

Heating HRSAV 3,776 

C/H HRSAV 6,153 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.04E+03 2.04E+03 
NSC 5.85E+04 5.85E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

1750 
1 

H&V UNIT WITHOUT RETURN FAN 
HV3 

28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 7,955.3 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 1,078.4 

Sub Total 0.0 8,198.4 1,078.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 37.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,198.4 1,116.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 38,336  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: HV4   

1750 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1500 1500 1500 1500 1500 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 4000 

CFM - CLG 0 
%OA 100.00% 

% Area 9.91% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,000 3,360 

Heating HRSON 1,600 5,376 

C/H HRSON 2,607 8,760 

Cooling HRSAV 2,360 

Heating HRSAV 3,776 

C/H HRSAV 6,153 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 
NSC 5.85E+04 5.85E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

1750 
1 

H&V UNIT WITHOUT RETURN FAN 
HV4 

28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 7,955.3 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 222.2 

Sub Total 0.0 8,198.4 222.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 7.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,198.4 229.9 3 



ENERGY CALCULATIONS 

BUILDING 2049 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 16,704  

2049 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 j 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 12.5 

Load Factor 0.8 
CFM - HTG 9000 
CFM - CLG 0 

%OA 100.00% 
% Area 37.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2049 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,633.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 142.3 

Sub Total 0.0 1,633.7 142.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,633.7 142.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 

LOCATION: FT. DRUM BLDG: 

Building Sq.Ft: 16,704  
System Type 2 
System Name: H&V UNIT 
System Number: HV2  

2049 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction 
BRICK 

Use 
MNT HANGAR AVUM-HANC   0600-2200 

Occ. Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time          
Stop Time 

M 
600 

1800 

600 
1800 

w 
600 

1800 

TH 
600 

1800 

J300 
1800 

Present Operations 
Start Time  
Stop Time  

M 
600 

1800 

600 
1800 

W 
600 

1800 

TH 
600 

1800 
600 

1800 

INPUTS INPUT 

Motor HP 10 

Load Factor 0.8 

CFM - HTG 6300 

CFM - CLG 0 

%OA 100.00% 

% Area 26.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

1 OOK-UP VALUE 
EFFHP        1      85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,400 

PRESENT 
HR/YR_ 

Cooling HRSON 1,200 

Heatina HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT      I 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 

COAOC 0.00E+001       O.OOE+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

|_              DC DEMANC 0.17 0.17 

ECC 0.00E+00 O.OOE+OO 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 O.OOE+OO 

NSUCHC 0.00E+00 O.OOE+OO 

DDCCHC 0.00E+00 O.OOE+OO 

DDCCC 0.00E+00 O.OOE+OO 

DSC 0.00E+00 O.OOE+OO 

NSC 2.30E+04 2.30E+04 

F\/ 0 0 

CHWF 9.57 9.57 

OAF 7.40 7.40 

OP1 188.00              188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM Date: 06-Apr-95 

PAGE 2 OF 2 

BIdg Number:                 2049 
System Type                             2 
System Name:                H&V UNIT 
System Number:            HV2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 1,307.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 I                             0.Ö1 100.0 

Sub Total I                          0.0 1,307.0 100.0 

Economizer 0.0 0.0 
~ o7o 

0.0 

o.cr 
Ventilation/Recirculation r            o.o 0.0 

DDC Control 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 Ö.Ö 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
RunTime and Safetv Alarms 3 

TOTAL 0.0 1,307.0 10Ö.O ::>----          3       . 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 16,704 
System Type 2 
System Name: H&V UNIT 

2049 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day    | 

3 BRICK           IMNT HANGAR AVUM-HAN 0600-2200 MON-FRI | 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations          I       S M T W TH F S 

Start Time                                         0 600 600 600 600 600 0 

Stop Time                          |              0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 12.5 

Load Factor 0.8 
CFM - HTG •     9000 
CFM - CLG 0 

%OA 100.00% 
% Area 37.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2049 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,633.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 142.3 

Sub Total 0.0 1,633.7 142.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
' .--.TOTAL  v 0.0 1,633.7 142.3 ■Y-,3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 15,836  
System Type 2 
System Name: H&V UNIT 

2049 

System Number: HV4 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 9750 
CFM - CLG 0 

%OA 100.00% 
% Area 31.80% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2049 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 27,509.1 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 135.8 

Sub Total 0.0 28,521.2 135.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 25.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.■■::-:^TOTAL:^:-^::':-:::::-:/::.:.:'.-i-:; 0.0 28,521.2 161.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 15,836 

2049 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV5 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 4.24% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00%|     79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2049 
System Type 2 
System Name: H&V UNIT 
System Number: HV5 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,574.7 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 18.1 

Sub Total 0.0 12,000.6 18.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,000.6 21.6 ■,;.-.:::::

;.3r--':. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 15,836  

2049 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV6 

Category 
28 

Typical Building Information 
Construction 

BRICK 

Use 
MNT HANGAR AVUM - OP 

Occ. 
0600-1800 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 8200 
CFM - CLG 0 

%OA 100.00% 
% Area 26.80% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSO 2.70E+04 2.70E+04 

FJ 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2049 
System Type 2 
System Name: H&V UNIT 
System Number: HV6 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 18,676.5 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 114.5 

Sub Total 0.0 19,363.7 114.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 21.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.0 [                 19,363.71                       136.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 15,836  

2049 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV7 

Typical Building Information 
Category 

28 

Construction 
BRICK 

Use 
MNT HANGAR AVUM - OP 

Occ. 
0600-1800 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 7100 

CFM - CLG 0 
%OA 100.00% 

% Area 23.20% 

TON CAPO 0 

MBTU CAPO 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 O.OOE+00 

DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2049 
System Type 2 
System Name: H&V UNIT 
System Number: HV7 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 18,676.5 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 99.1 

Sub Total 0.0 19,363.7 99.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 18.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 19,363.7 118.0 :".■■■■■■.:-,.-A: i, 3:«,; 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 15,836  
System Type 10 
System Name: 

2049 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Number: 
HOT WATER BOILER AND PUMPS 
B1 

Typical Building Information 
Category Construction         Use Occ. Day 

28 BRICK           |MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.8 

kW/Ton 0 
MOSON 7 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 
DSG 5.14E+03 5.14E+03 
NSd 2.70E+04 2.70E+04 

FV 0 1 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2049 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 44.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:-. TOTAL'":"""1""1.'-..'."'. 0.0 0.0 44.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 15,836 

2049 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day    | 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI I 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

[Present Operations 
Start Time 
Stop Time 

M 

2400 2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 4.8 
kW/Ton 0 

MOSON 7 
EFF 0.8 

LOOK-UP VALUE 
EFFHP        |       0.00% |       0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.14E+03 5.14E+03 

NSC 2.70E+04 2.70E+04 
FV 0 1 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2049 
10 

HOT WATER BOILER AND PUMPS 
B2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 44.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 44.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 15,836  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

2049 

EMC NO.: 1406-006 
DATE: 06-Apr-95 
PREPARED BY: CSW/BMG 
CHECKED BY: KC/WLC 
PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 1200 

M 

1800 1800 

W 

1800 

TH 

1800 1800 1200 

Present Operations 
Start Time 
Stop Time 2400 

M 
0 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 14.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,560 3,360 
Heating HRSON 4,096 5,376 
C/H HRSON 6,674 8,760 
Cooling HRSAV 800 
Heating HRSAV 1,280 
C/H HRSAV 2,086 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSÖ 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2049 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 13,209.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 59.8 

Sub Total 0.0 15,149.4 59.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   ■■ 0.0 15,149.4 71.2 ;,:—,':: 3."  '   . 



ENERGY CALCULATIONS 

BUILDING 2050 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.FL: 16,704  

2050 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category | Construction Use Occ. Day 

31         BRICK NINT HANGAR AVUM-HANC! 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 I              600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 12.5 

Load Factor 0.8 

CFM - HTG 9000 

CFM - CLG 0 
%OA 100.00% 

% Area 37.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+00 
DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHQ O.OOE+00 O.OOE+00 
NSUCC O.OOE+00 O.OOE+00 

NSUCHC O.OOE+00 0.00E+00 
DDCCHC O.OOE+00 0.00E+00 

DDCCC O.OOE+00 0.0OE+0O 
DSC 0.00E+00 0.00E+00 

NSC 2.30E+04 2.30E+04 

FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2050 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,633.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 142.3 

Sub Total 0.0 1,633.7 142.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,633.7 142.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 16,704  

2050 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   j     Use Occ. Day 

3 BRICK           | MNT HANGAR AVUM-HANC 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH L         F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 

CFM - HTG 6300 

CFM - CLG 0 

%OA 100.00% 

% Area 26.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 
Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 0.00E+00 0.00E+00 

NSC 2.30E+04 2.30E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 2050 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 100.0 

Sub Total 0.0 1,307.0 100.0 
Economizer r           o.o 0.0 

0.0 
0.0 

Ventilation/Recirculation L                                        00 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.01                    1,307.01                      100.0 . :" ,. 3 ' ■ ■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 16,704  

2050 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HANC 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600^ 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600^ 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 12.5 

Load Factor 0.8 

CFM - HTG 9000 

CFM - CLG 0 

%OA 100.00% 

% Area 37.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP         |      85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 

COAOC 0.00E+00 0.00E+00 

COAOHC O.00E+O0 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 
ECC 0.00E+0Ö1 O.OOE+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC O.OOE+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCG 0.00E+00 O.OOE+00 

DSC 0.00E+00 O.OOE+00 

NSC 2.30E+04 2.30E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2050 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,633.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 O-Oj 0.0 
Night Setback 0.0 0.0 142.3 

Sub Total 0.0 1,633.7 142.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,633.7 142.3 :   '3. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 16,020  

2050 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV4 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OPS 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W       j TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 

CFM - HTG 9750 

CFM-CLG 0 

%OA 100.00% 

% Area 31.80% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   1   HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+0O 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECQ 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 
DDCCHC 0.00E+0O O.OOE+00 

DDCCC O.OOE+00 O.OOE+00 

DSC 5.14E+03 5.14E+03 

NSC 2.70E+04 2.70E+04 

FV 1 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2050 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 27,509.1 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 137.4 

Sub Total 0.0 28,521.2 137.4 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 26.2 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL                                             ]                            0.0 j                   28,521.21                        163.6 ■■3 . .. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 16,020 

2050 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV5 

Typical Building Information 
Category Construction Use                             Occ. Day 

28 BRICK MNT HANGAR AVUM - OPS   0600-1800 MON-FRI 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 180Ö1 1800n 1800 0 

Present Operations S M T W TH F                    S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 

CFM - HTG                        __, 1300 

CFM - CLG 0 

%OA 100.00% 

% Area 4.24% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.0OE+O0 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 

COAOC O.OOE+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.0OE+00 O.OOE+00 

NSUCHC O.OOE+00 O.OOE+00 
DDCCHO 0.00E+0O 0.00E+00 

DDCCd 0.00E+O0 O.OOE+00 
DSC 5.14E+03 5.14E+03 

NSC 2.70E+04 2.70E+04 

FV 1 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2050 
System Type 2 
System Name: H&V UNIT 
System Number: HV5 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,574.7 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 18.3 

Sub Total 0.0 12,000.6 18.3 
Economizer 00 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,000.6 21.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 16,020 

2050 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV6 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OPS 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 j 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 8200 
CFM - CLG 0 

%OA 100.00% 
% Area 26.80% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP         |      81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.00E+OO 
DDCCHO 0.0OE+OO O.00E+OO 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2050 
2 

H&V UNIT 
HV6 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 18,676.5 0.0 

Optimum ST/SP 0.0 687.1 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 115.8 

Sub Total 0.Ö] 19,363.7" 115.8 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 22.1 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms                                                                                     ___        — .- 

3 

TOTAL                              "            \                            CO L                 19,363.7|                        137.3 j          „    .       .      ■» 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 16,020  

2050 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV7 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OPS 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 i         600] 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH 
""" '" 0 

2400 

F S 

Start Time 0 0 0 0 
2400 

0 
2400 

0 

Stop Time 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 7100 

CFM - CLG 0 

%OA 100.00% 

% Area 23.20% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      81.60% 81.60% 

HOURS 
CALCULATIONS  

Cooling HRSON 

REQUIRED 
HR/YR 

1,400 

PRESENT 
HR/YR 

3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 O.OOE+00 

HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 

COAOC O.OOE+00 O.OOE+00 

COAOHC O.00E+O0 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.14E+03 5.14E+03 

NSC 2.70E+04 2.70E+04 

FV 1 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2050 
System Type 2 
System Name: H&V UNIT 
System Number: HV7 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr |_        kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 18,676.5 0.0 

Optimum ST/SP 0.0 687.1 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 100.3 

Sub Total 0.0 19,363.7 100.3J 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 19.1 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 
              rj.cf 

0.0 

Condenser Water Reset 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 19,363.7 119.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 16,020  

2050 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OPS 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600l 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH 
0 

F S 

Start Time 0 0 0 0 t                  ° 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 4.8 

kW/Ton 0.00% 

MOSON 7 
EFF 80.00% 

LOOK-UP VALUE 
EFFHP        |        0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 

COAOCl 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHd 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.14E+03 5.14E+03 

NSC 2.70E+04 2.70E+04 

FV 1 1 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2050 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 44.4 

Chilled Water Reset 0.0 t_                        0.Ö 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 00 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 \._ 0.0|      _ ■__ 44.4 ■•:;   3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 16,020  

2050 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OPS 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

% OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 4.8 

kwrron 0.00% 

MOSON 7 
EFF 80.00% 

LOOK-UP VALUE 
EFFHP        |       0.00% |       0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 O.OOE+00 

COAUHC 0.00E+00 O.OOE+00 

HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC O.OOE+00 O.OOE+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 O.OOE+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC O.OOE+00 O.OOE+00 

DSC 5.14E+03 5.14E+03 

NSC 2.70E+04 2.70E+04 

FV 1 1 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2050 
10 

HOT WATER BOILER AND PUMPS 
B2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 44.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.0 [■ I,v;■'.■■.: ::■■:'■■■■''■.:. 0.0"|■■ ■ ■ ■'         :■"-■:<:.:■;■ ■44.4. 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 16,020  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

2050 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category {Construction Use Occ. Day 

281         BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 1200 1800 1800 1800 1800 1800 1200 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 14.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70%|     86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,560 3,360 
Heating HRSON 4,096 5,376 
C/H HRSON 6,674 8,760 
Cooling HRSAV 800 
Heating HRSAV 1,280 
C/H HRSAV 2,086 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 1 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2050 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 13,209.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 60.5 

Sub Total 0.0 15,149.4 60.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL :               0.0 15,149.4 72.0 3 



ENERGY CALCULATIONS 

BUILDING 2060 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 10,545  

2060 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

4 BRICK           |MNT HANGAR AVUM - OPS 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 

_32J 

Required Operation S M T W TH      | F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 I 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 19600 

CFM - CLG 0 

%OA 14.56% 

% Area 86.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |      86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON                   , 5,376 5,376 

C/H HRSON                         1 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 O.00E+0O 

COAUHO O.OOE+00 O.OOE+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 O.OOE+00 

COAOHC 0.00E+O0 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+OO 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC O.OOE+00 O.OOE+00 

DSC 4.59E+03 4.59E+03 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2060 
1 

H&V UNIT WITHOUT RETURN FAN 
HV1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

41.6 DDC Control 0.0 0.0 
"ö"o HW OA Reset 0.0 ÖÖ"1 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 41.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,828  

2060 

System Type 
System Name: 
System Number: 

H&V UNIT 
MAU1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 2200 2200 2200 2200 2200 0 

Present Operations 
Start Time 
Stop Time 

M 
600 

2200 
600 

2200 

W 
600 

2200 

TH 
600 

2200 
600 

2200 

INPUTS INPUT 
Motor HP 8 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 100.00% 
% Area 8.50% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10%|     83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,800 1,600 
Heating HRSON 2,880 2,560 
C/H HRSON 4,693 4,171 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCd 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2060 
System Type 2 
System Name: H&V UNIT 
System Number: MAU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 74.1 

Sub Total 0.0 1,079.5 74.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,079.5 74.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,828  

2060 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 2200 2200 2200 2200 2200 0 

Present Operations S        |       M T W TH F 

CO 

Start Time 0             600 600 600 600 600 0 

Stop Time 01          2200 2200 2200 2200 2200 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,800 1,600 
Heating HRSON 2,880 2,560 
C/H HRSON 4,693 4,171 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCÖ 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 2060 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU1 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL o:o 1,940.1 133;3 ■...    3   ■■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,828  

2060 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MINT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

2200 
600 

2200 

W 
600 

2200 

TH 
600 

2200 
600 

2200 

Present Operations S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 2200 2200 2200 2200 2200 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70%|     86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,800 1,600 
Heating HRSON 2,880 2,560 
C/H HRSON 4,693 4,171 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2060 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 133.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,828  

2060 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

2200 
600 

2200 

W 
600 

2200 

TH 
600 

2200 
600 

2200 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 2200 2200 2200 2200 2200 0 

INPUTS   ■ INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 

CFM - CLG 0 
%OA 100.00% 

% Area 15.30% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,800 1,600 

Heating HRSON 2,880 2,560 

C/H HRSON 4,693 4,171 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCd 0.00E+00 0.00E+00 
NSUCHC 0.00E+00J 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 

NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2060 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 133 3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,828  

2060 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU4 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 2200 2200 2200 2200 2200 0 

Present Operations 
Start Time 
Stop Time 

M 
600 

2200 
600 

2200 

W 
600 

2200 

TH 
600 600 

2200 2200 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,800 1,600 
Heating HRSON 2,880 2,560 
C/H HRSON 4,693 4,171 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2060 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.r?;--. . TOTAL'■ •:                          :::,:.. ■■ |,                       0.0f               ;   1,940.11                     133,3 3   ■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,828  

2060 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU5 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F         I        S 

Start Time 0 600 600 600 600 600                 0 

Stop Time 0 2200 2200 2200 2200 22001               0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 2200 2200 2200 2200 2200 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,800 1,600 
Heating HRSON 2,880 2,560 
C/H HRSON 4,693 4,171 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2060 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL          ^      . 0.0 1,940.1 133.3 -,'.f :'3-./' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,828  

2060 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU6 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 2200 2200 2200 2200 2200 0 

Present Operations S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 2200 2200 2200 2200 2200 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,800 1,600 
Heating HRSON 2,880 2,560 
C/H HRSON 4,693 4,171 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV^ 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2060 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU6 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 133.3 ■ä;/:;::.;-3:--  



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 10,545  

2060 

System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B1       

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

4 BRICK MNT HANGAR AVUM - OP 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M •   T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

:■:,:    INPUTS- :::N■:'^::::}xK■■:^■:^:■:S:: INPUT 
Motor HP 15 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 4.8 
kVWTon 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC O.OOE+00 0.00E+00 
DSO 4.59E+03 4.59E+03 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2060 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 35.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 35.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,828  

2060 

System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B2  

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

2200 

W 
600 

2200 
600 

2200 

TH 
600 

2200 
600 

2200 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS JNPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.8 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |       0.00% |       0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,800 3,360 

Heating HRSON 2,880 5,376 

C/H HRSON 4,693 8,760 

Cooling HRSAV 1,560 

Heating HRSAV 2,496 

C/H HRSAV 4,067 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 

NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2060 
10 

HOT WATER BOILER AND PUMPS 
B2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 35.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 35.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 10,545  

2060 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
RAD 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction         Use Occ. Day 

4 BRICK MNT HANGAR AVUM- OP 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH     |         F S 

Start Time 0 JL 0 0 0                   0 0 

Stop Time 2400 2400 2400 2400 2400             2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 14.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

3,360 
5,376 
8,760 

PRESENT 
HR/YR 

3,360 
5,376 
8,760 

CONSTANT 
HOAUH 

HOAUHC 

LOOK-UP 
0.00 
0.00 

COAUC  0.00E+00 
COAUHC 

HOAOH 
HOAOHC 

COAOC 
COAOHC 
DC DUTY 

DC DEMAN 
ECC 

ECHC 
NSUCC 

NSUCHC 
DDCCHC 

DDCCC 
DSC 

FV 
CHWR 

OAR 
OPT 

0.00E+00 
0.00 
0.00 

0.00E+00 
0.00E+00 

0.00 
0.17 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
4.59E+03 

NSC  0.00E+00 

9.57 
7.40 
0.00 

INPUT 
0.00 
0.00 

0.00E+00 
0.00E+00 

0.00 
0.00 

0.00E+00 
0.00E+00 

0.00 
0.17 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
4.59E+03 
0.00E+00 

9.57 
7.40 
0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2060 
12 

BASEBOARD RADIATION 
RAD 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 O.Oj 
DDC Control 0.0 0.0 6.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 6.8 3  : 



ENERGY CALCULATIONS 

BUILDING 2065 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B1   

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NON A 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 1.26 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bidg Number: 
System Type 
System Name: 
System Number: 

2065 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 9.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 9.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,144  

2065 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B2 

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NONA 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0j 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 1.26 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSO 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
10 

HOT WATER BOILER AND PUMPS 
B2 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 9.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 9.3 -:'-'■'■'■■   3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HX1 

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NONA 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W        |     TH F S 

Start Time 0 0 0 0              0 0 0 

Stop Time 2400 2400 2400 2400|       2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS JNPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 10.70% 

TON CAPC. 0 
MBTU CAPC. 1.0984 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
Dsd 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
12 

BASEBOARD RADIATION 
HX1 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 124.9 
HW OA Reset 0.0 0.0 8.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 133.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,144  

2065 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV1 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 2215 
CFM - CLG 0 

%OA 12.66% 
% Area 12.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSQ 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2065 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 124.5 

Sub Total 0.0 287.5 124.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 14.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 139.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV2 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
14 BRICK 

Use Occ. 
ADM&SUPPLY.ENLBRK     0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 6545 

CFM - CLG 0 

%OA 65.80% 

% Area 37.70% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2065 
System Type 
System Name: 

2 
H&V UNIT 

System Number: HV2 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 369.4 

Sub Total 0.0 1,012.1 369.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 44.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,012.1 413.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 4,322 

2065 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    2 
System Name:                   H&V UNIT 
System Number:                HV3 

Typical Building Information 
Category Construction Use Occ. Day 

6 BRICK AF OPS BUIDING-ADMIN 0600-1700 MON-FRI 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation s M T W TH F s 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 6545 
CFM - CLG 0 

%OA 12.68% 
% Area 64.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 24.90 24.90 

HOAOHC 12.42 12.42 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHÖ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 7.70E+03 7.70E+03 
NSC 2.89E+04 2.89E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2065 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 19,629.4 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle                                             _, 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 79.9 

Sub Total 0.0 20,316.6 79.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 21.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 20,316.6 101.2 ,3-: ■:..:■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV4 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
14 BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T        |       W TH F S 

Start Time 0 0 0              o 0 0 0 

Stop Time 2400 2400 2400           2400 2400 2400 2400 

Present Operations S M T W TH      I         F S 

Start Time 0 0 0 0 0                   0 0 

Stop Time 2400 2400 2400 2400 24001            2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 3000 
CFM - CLG 0 

%OA 31.60% 
% Area 17.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2065 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 169.5 

Sub Total 0.0 687.1 169.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 20.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 687.1 189.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 20,144 

2065 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MU1 

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NONA 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 900 
CFM - CLG 0 

%OA 43.40% 
% Area 5.23% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
1 

H&V UNIT WITHOUT RETURN FAN 
MU1 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 61.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 61.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MU2 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction         Use Occ. Day 

5 BRICK AF OPS BUILDING-NON A 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S        ! M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 I 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 3840 
CFM - CLG 0 

%OA 100.00% 
% Area 22.10% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
1 

H&V UNIT WITHOUT RETURN FAN 
MU2 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 258.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 258.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC1 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use Occ. Day 
BRICK AF OPS BUILDING-NON A 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 1000 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC1 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 7.3 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 7.3 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL    ■■'.'■";'■■'                       -,:; j:.,:.:;.                  .   7.31: . .                      0.0 |                            0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

5 BRICK           JAF OPS BUILDING-NONA 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 1000 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC2 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 7.3 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 7.3 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 7.3 0.0 *;■■>£-.■■   ..0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC4 

Typical Building Information 
Category Construction 

BRICK 

Use 
AF OPS BUILDING-NON A 

Occ. Day 
0000-2400     SUN-SAT 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 1000 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC4 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 7.3 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 7.3 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■.. ■ .    TOTAL :: ■ ■                              : v ■ -I":: ■              ■ ■.    7.3; f : :                     0.01                         0.01                            3    :: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 20,144 

2065 

System Type 
System Name: 
System Number: 

3 
SINGLE ZONE AHU WITHOUT RETURN FAN 
AC4A 

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NONA 0000-2400 SUN-SAT 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 1000 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% |     81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSO 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC4A 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 7.3 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 7.3 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 7.3 0.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,144  

2065 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC5 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use Occ. Day 
BRICK AF OPS BUILDING-NONA 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 1000 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC5 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 7.3 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 7.3 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 7.3 0.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC6   

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NONA 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 20 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 1600 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 j 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHG 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 O.00E+0O 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC6 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 27.1 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 27.1 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 27.1 0.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,144  

2065 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC7   

Category 
Typical Building Information 

Construction 
BRICK 

Use 
AF OPS BUILDING-NONA 

Occ. 
0000-2400 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 20 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 1600 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECQ 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 I 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC7 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 27.1 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 27.1 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL :,'..   27.1 0.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,144  

2065 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC8   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

5 BRICK          |AF OPS BUILDING-NON A 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 700 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton                      _j 0 
MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 

DSC 5.79E+04 5.79E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC8 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 7.3 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 7.3 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 7.3 0.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,144  

2065 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC9 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NONA 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 _PJ 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S                M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 2415 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10%|     83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHq 0.00E+00 0.00E+00 
DDCCHd 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC9 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 10.8 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 10.8 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 10.8 0;0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,144  

2065 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACC1 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NON A 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 1.8 
MBTU CAPC. 0 

kWfion 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heatinq HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
11 

CONDENSING UNIT 
ACC1 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 1.4 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 1.4 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 17.2 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 1.4 17.2 0.0 ;;:::.v,,,.,;:.;..:,,.,::,,v,.3.,,,,. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,144  

2065 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACC2 

Typical Building Information 
Category Construction 

BRICK 

Use 
AF OPS BUILDING-NONA 

Occ. 
0000-2400 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M    __, T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 1.8 
MBTU CAPC. 0 

kWH"on 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
11 

CONDENSING UNIT 
ACC2 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 O.Oj 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 1.4 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 1.4 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 17.2 0.0 

Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■■■■■■■■■-.-   TOTAL 1.4 17.2 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 20,144 

2065 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACC4 

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NONA 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Ope rations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 1.8 
MBTU CAPC. 0 

kVWTon 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
11 

CONDENSING UNIT 
ACC4 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 1.4 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 1.4 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 17.2 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■,':. ■TOTAL": 1.4 17.2 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,144  

2065 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACC5 

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NONA 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time °J 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 1.8 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCd 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
11 

CONDENSING UNIT 
ACC5 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 1.4 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 1.4 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 17.2 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.:■: y. TOTAL      .   ".                           ::":: 4     :      : : .    :     1.4 |                          17.2 |   ::::                      0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACC6 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

5 BRICK AF OPS BUILDING-NON A 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 2.92 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP ::r::;:;::::::WPÜT:ll 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.0OE+O0 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCC 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
11 

CONDENSING UNIT 
ACC6 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 1.4 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 1.4 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 27.9 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 14 27.9 0;0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,144  

2065 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACC7 

Category 
Typical Building Information 

Construction 
BRICK 

Use 
AF OPS BUILDING-NON A 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 2.92 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 1.43E-04 1.43E-04 

DDCCO 4.29E-04 4.29E-04 
DSC 5.79E+04 5.79E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2065 
11 

CONDENSING UNIT 
ACC7 

Date: 02-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 1.4 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 1.4 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 27.9 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL     ■?■;:. 1.4 27.9 0.0 3 



ENERGY CALCULATIONS 

BUILDING 2070 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 10,545  

2070 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV1 

Typical Building Information 
Category Construction   I      Use Occ. Day 

28 BRICK           |MNT HANGAR AVUM - OPS 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10020 

CFM - CLG 0 

%OA 14.56% 

% Area 57.70% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.OOE+O0 O.OOE+00 

COAUHC 0.00E+00 0.00E+O0 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.O0E+O0 

ECHC O.OOE+00 O.OOE+00 

NSUCC O.OOE+00 0.00E+O0 

NSUCHC O.OOE+00 0.00E+O0 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.0OE+O0 
DSC 5.14E+03 5.14E+03 

NSC 2.70E+04 2.70E+04 

F\/ 1 0 

CHWR^ 9.57 9.57 
OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2070 
1 

H&V UNIT WITHOUT RETURN FAN 
HV1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 52,733.8 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 1,591.5 

Sub Total 0.0 54,673.9 1,591.5 
Economizer 0.0 0.0 

0.0 
0.0 

Ventilation/Recirculation 0.0 0.0 
DDC Control 0.0 0.0 303.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 

0.0 
0.0 

Chiller Demand Limit 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0 0 54,673.9 1,894.« -3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 10,545  

2070 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OPS 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations           j       S M T W TH F S 

Start Time                                            0 0 0 0 0 0 0 

Stop Time                            |         2400 2400 2400 2400 2400 2400 2400 | 

INPUTS INPUT 
Motor HP                          _, 5 

Load Factor 0.8 
CFM - HTG 3900 

CFM - CLG 0 
%OA 14.56% 

% Area 22.40% 
TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |      81.60% |      81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 O.OOE+00 

COAUHC 0.00E+00 O.OOE+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC O.OOE+00 O.OOE+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC O.OOE+OO 0.00E+00 

NSUCC 0.O0E+00 0.00E+00 

NSUCHC O.OOE+OOj 0.00E+00 
DDCCHC O.OOE+00 O.OOE+00 

DDCCC O.OOE+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2070 
1 

H&V UNIT WITHOUT RETURN FAN 
HV2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 18,676.5 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 617.9 

Sub Total 0.0 19,363.7 
0.0 

617.9 
Economizer 0.0 Ö.Ö 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 117.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.01                 19,363.71                       735.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 10,545  
System Type 
System Name: 

2070 

System Number: 
H&V UNIT WITHOUT RETURN FAN 
HV3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OPS 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

| Start Time 0 600 600 600 600 600 0 

| Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH      I          F S 

Start Time 0 0 0 oj 0                    0 0 

Stop Time 2400 2400 2400 2400 2400              2400 2400 

tNPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 

CFM - HTG 1020 

CFM - CLG 0 

%OA 27.00% 

% Area 5.87% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP         |      65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR7YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 O.OOE+00 

COAUHC 0.00E+00 O.OOE+00 

HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 

COAOC 0.00E+O0 O.OOE+00 

COAOHC 0.00E+O0 O.OOE+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 
ECC 0.00E+00 O.OOE+00 

ECHC 0.O0E+00 O.OOE+00 
NSUCO 0.00E+00 O.OOE+00 

NSUCHC O.OOE+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC O.OOE+00 0.O0E+0O 

DSC 5.14E+03 5.14E+03 

NSC 2.70E+04 2.70E+O4 

FV 1 1 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2070 
1 

H&V UNIT WITHOUT RETURN FAN 
HV3 

Date: 
• 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,516.9 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 161.9 

Sub Total 0.0 3,646.3 161.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 30.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                       ....." .0.0 [:.; Vj:;:.          :: 3,646.3 \                       192.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 91,771  

2070 

System Type 
System Name: 
System Number: 

H&V UNIT 
MAU1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HANC 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F      __, S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 180Ö1 0 

INPUTS INPUT 
Motor HP 12.5 

Load Factor 0.8 

CFM - HTG 14746 

CFM - CLG 0 

%OA 100.00% 

% Area 12.30% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC O.OOE+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 

COAOC O.OOE+00 O.OOE+00 

COAOHC 0.00E+00 O.OOE+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 
ECC 0.00E+O0 O.OOE+00 

ECHC 0.00E+00 O.OOE+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+O0 O.OOE+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC O.OOE+00 O.OOE+00 

NSC 2.30E+04 2.30E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2070 
2 

H&V UNIT 
MAU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 1,633.7 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Niqht Setback 0.0 0.0 260.0 

Sub Total 0.0 1,633.7 260.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 
0.0 

0.0 

Chiller Demand Limit 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 1,633.71                       260.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 91,771  
System Type 2 
System Name: H&V UNIT 
System Number: MAU2  

2070 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 
MON-FRI 3 BRICK MNT HANGAR AVUM-HANCi 0600-2200 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S    ~" M T W 
 ""6ÖÖ 

1800 

TH 
600 

1800 

F 
6ÖÖ 

S 

Start Time 0 600 600 0 

Stop Time 0 1800 1800 1800 0 

INPUTS -INPUT 
Motor HP 15 

Load Factor 0.8 

CFM - HTG 13945 

CFM - CLG 0 

%OA 100.00% 

% Area 11.60% 

TON CAPC. 0 

MBTU CAPC. 0 

kWATon 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      86.70% |      86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Coolinq HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 O.OOE+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 

COAOC 0.00E+00 O.OOE+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHO 
NSUCC 

0.00E+00 
0.00E+00 

0.00E+O0 
0.00E+00 

NSUCHC O.OOE+00 0.00E+00 

DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+O0 O.OOE+OO 

DSC 0.00E+00 0.00E+00 

NSC 2.30E+04 2.30E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2070 
2 

H&V UNIT 
MAU2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 1,940.1 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 245.2 

Sub Total 0.0 1,940.1 245.2 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 aOj 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 ■_____ 1.940-1 ___            245^2 ;_:i__ _ ■ ■ jrj 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 91,771  
System Type 
System Name: 
System Number:    _ 

2070 

H&V UNIT 
RMAU1 

EMC NO.: 1406-006 

DATE: 05-Apr-9S 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HANC 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S     _j M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W T 

Start Time 0 600 6001 600 

Stop Time 0 1800 1800 1800 
600 

1800 

600 
1800 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 

CFM - HTG 10395 

CFM - CLG 0 

%OA 100.00% 

% Area 8.46% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      86.70% |      86.70% 

HOURS 
CALCULATIONS  

Cooling HRSON 

REQUIRED 
HR/YR 

1,400" 

PRESENT 
HR/YR 

1,200 

Heatinq HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT 
HOAÜH 

LOOK-UP INPUT 
0.00 0.00 

HOAUHC 
"COAUC 

0.00 0.00 
0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 

COAOC 0.00E+00 O.OOE+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC O.OOE+00 O.OOE+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 
O.OOE+00 DSC 0.00E+00 

NSC 2.30E+04 2.30E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2070 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 1,940.1 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 178.8 

Sub Total 0.0 1,940.1 
                0.0 
"" "" " ~ 0.0 

0.0 
0.0 

178.8 
0 0 
0.0 

Economizer 0.0   
Ventilation/Recirculation 00 

0.0 DDC Control 
HW OA Reset 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 1,940.1 178.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 91,771  

2070 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU2 

Typical Building Information 
Category Construction 

BRICK 

Use 
MNT HANGAR AVUM-HAN 

Occ. Day 
0600-2200     MON-FRI 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

W 
600 

1800 

TH 
600 

1800 
600 

1800 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10395 
CFM - CLG 0 

%OA 100.00% 
% Area 8.40% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2070 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 177.5 

Sub Total 0.0 1,940.1 177.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 177.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 91,771  

2070 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS                                      !    INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10395 
CFM - CLG 0 

%OA 100.00% 
% Area 8.40% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% |     86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2070 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 177.5 

Sub Total 0.0 1,940.1 177.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 177.5 :-■:*■:,::: S^. [■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 91,771 

2070 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
RMAU4 

Typical Building Information 
Category Construction Use                      | Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN | 0600-2200 MON-FRI 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH               F S 
Start Time 0 600 600 600 600               600 0 

Stop Time 0 1800 1800 1800 18001            1800 0 

Present Operations S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10395 
CFM - CLG 0 

%OA 100.00% 
% Area 8.40% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP ■;'::;^INPÜT:SB 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2070 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 177.5 

Sub Total 0.0 1,940.1 177.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 177.5 3 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 91,771  

2070 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU5 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category jConstruction   |     Use Occ. Day 

31         BRICK          |MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10395 
CFM - CLG 0 

%OA 100.00% 
% Area 8.40% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2070 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 177.5 

Sub Total 0.0 1,940.1 177.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 177.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 91,771  

2070 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU6 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

31         BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M        |        T w TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10395 
CFM - CLG 0 

%OA 100.00% 
% Area 8.40% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% |     86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2070 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU6 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 177.5 

Sub Total 0.0 1,940.1 177.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 177.5 '.::■>:::... :.:V3 .- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 91,771  

2070 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU7 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

W TH 
600 600 

1800 1800 
600 

1800 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 

CFM - HTG 10395 

CFM - CLG 0 
%OA 100.00% 

% Area 8.40% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON              _, 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 
Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC O.OOE+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2070 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU7 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 177.5 

Sub Total 0.0 1,940.1 177.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL    : 0.0 1,940.1 177.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        2070 
Building Sq.Ft: 91,771  
System Type 2 
System Name: H&V UNIT 
System Number: RMAU8  

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use                              Occ. Day 

3 BRICK MNT HANGAR AVUM-HANC   0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

W 
600 

1800 

TH 
600 

1800 
600 

1800 

Present Operations S M T W TH ,__      F s 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 i80cr 1800 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 

CFM - HTG 10395 

CFM - CLG 0 

%OA 100.00% 

% Area 8.46% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP         |      86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 
 "' 1,400 

PRESENT 
HR/YR 

1,200 Coolinq HRSON 
Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 
COÄUHC 

O.OOE+00 
0.Ö0E+00 

O.OOE+00 
O.OOE+00 

HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 

COAOC 0.00E+00 O.OOE+00 

COAOHC 0.00E+00 O.OOE+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 
ECC O.OOE+00 O.OOE+00 

ECHC O.00E+O0 0.00E+00 

NSUCC 0.O0E+O0 0.00E+00 

NSUCHC 
DDCCHC 

0.00E+00 0.00E+00 
0.00E+00 O.OOE+00 

DDCCC O.OOE+00 O.OOE+00 

DSC 0.00E+00 O.OOE+OO 

NSC 2.30E+04 2.30E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2070 
2 

H&V UNIT 
RMAU8 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 0.0 
1,940.1 

0.0 

Optimum ST/SP 0.0 0.0 
0 0 
o7o 

Duty Cycle 0.0 0.0 
0.0 Demand Limit 0.0 

Night Setback 0.0 0.0 178.8 

Sub Total 0.0 1,940.1 178.8 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 
0.0 

0.0 
0.0 

J_ ~!".""..."    ..  00- 

0.0 
0~0 
0.0 

Condenser Water Reset 
Chiller Demand Limit  0^0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 1,940.1 178.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 91,771  

2070 

System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B1  

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 1200 

M 

1800 1800 

W 

1800 

TH 

1800 1800 1200 

Present Operations S        |       M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 6.695 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,560 3,360 
Heating HRSON 4,096 5,376 
C/H HRSON 6,674 8,760 
Cooling HRSAV 800 
Heating HRSAV 1,280 
C/H HRSAV 2,086 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2070 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 13,209.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 15,149.4 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 49.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 15,149.4 ■v": :-.■:.:,49.5;- ,3 > 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 91,771  

2070 

System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B2       

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 1200 1800 1800 1800 1800 1800 1200 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 6.695 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,560 3,360 
Heating HRSON 4,096 5,376 
C/H HRSON 6,674 8,760 
Cooling HRSAV 800 
Heating HRSAV 1,280 
C/H HRSAV 2,086 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+0O 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2070 
10 

HOT WATER BOILER AND PUMPS 
B2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 49.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 ..   49.5 3 



ENERGY CALCULATIONS 

BUILDING 2072 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 7,811  

2072 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
HV1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 13720 
CFM - CLG 0 

%OA 14.56% 
% Area 86.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 1 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

06-Apr-95 
PAGE 2 OF 2 

2072 
1 

H&V UNIT WITHOUT RETURN FAN 
HV1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 27,509.1 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 181.2 

Sub Total 0.0 28,521.2 181.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.2 
DDC Control 0.0 0.0 34.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 28,521.2 215.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,828  

2072 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
MAU1 

Typical Building Information 
Category Construction 

BRICK 

Use 
MNT HANGAR AVUM-HAN 

Occ. 
0600-2200 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 8 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 100.00% 
% Area 8.50% 

TON CAPC. 0 
MBTU CAPC. 0 

kwrron 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP ;;:?;;::;;iNPÜT-::;s;:: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2072 
System Type 2 
System Name: H&V UNIT 
System Number: MAU1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 74.1 

Sub Total 0.0 1,079.5 74.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,079.5 74.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 37,828  
System Type 2 
System Name: H&V UNIT 

2072 

System Number: RMAU1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

W 
600 

1800 

TH 
600 

1800 
600 

1800 

Present Operations S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSO 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2072 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL v :■■■■■■ 0.0, 1,940.1 133.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft:    37,828  

2072 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU2 

Typical Building Information 
Category Construction 

BRICK 

Use 
MNT HANGAR AVUM-HAN 

Occ. 
0600-2200 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

W TH 
600 600 

1800 1800 
600 

1800 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2072 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 133.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 37,828  
System Type 2 
System Name: H&V UNIT 
System Number: RMAU3  

2072 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction   I     Use Occ. Day 

3 BRICK           IMNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 

CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heatinq HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 

NSC 2.30E+04 2.30E+04 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2072 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 133.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,828  

2072 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU4 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

W 
600 

1800 

TH 
600 

1800 
600 

1800 

Present Operations 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

W 
600 

1800 

TH 
600 

1800 
600 

1800 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2072 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 133.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,828  

2072 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU5 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

W 
600 

1800 

TH 
600 600 

1800 1800 

Present Operations 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

W 
600 

1800 

TH 
600 

1800 
600 

1800 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2072 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU5 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 133.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,828  

2072 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
RMAU6 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T        I       W TH F S 
Start Time 0 600 600             600 600 600 0 

Stop Time 0 1800 1800            1800 1800 1800 0 

Present Operations S                M T W TH F S 
Start Time 0            600 600 600 600 600 0 

Stop Time 0           1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9320 
CFM - CLG 0 

%OA 100.00% 
% Area 15.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2072 
System Type 2 
System Name: H&V UNIT 
System Number: RMAU6 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.3 

Sub Total 0.0 1,940.1 133.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,940.1 133.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft: 7,811  
System Type 10 
System Name: HOT WATER BOILER AND PUMPS 

2072 

System Number: B1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.8 

kW/Ton 0 
MOSON 7 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |       0.00% |       0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 0 1 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2072 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HWOA Reset 0.0 0.0 44.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 44.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 7,811  

2072 

System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B2      

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.8 

kW/Ton 0 
MOSON 7 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSG 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 0 1 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2072 
10 

HOT WATER BOILER AND PUMPS 
B2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 44.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 44.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 7,811  

2072 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 1200 1800 1800 1800 1800 1800 1200 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 14.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |     86.70% |     86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,560 3,360 
Heating HRSON 4,096 5,376 
C/H HRSON 6,674 8,760 
Cooling HRSAV 800 
Heating HRSAV 1,280^ 
C/H HRSAV 2,086 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2072 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 13,209.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 29.5 

Sub Total 0.0 15,149.4 29.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 15,149.4 35.1 3 



ENERGY CALCULATIONS 

BUILDING 2074 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 16,704 

2074 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV1 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 12.5 

Load Factor 0.8 
CFM - HTG 9000 
CFM - CLG 0 

%OA 14.56% 
% Area 37.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 2074 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,633.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 142.3 

Sub Total 0.0 1,633.7 142.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,633.7 142.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 16,704  

2074 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W       | TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 | 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 6300 
CFM - CLG 0 

%OA 100.00% 
% Area 26.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
NSC 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2074 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 100.0 

Sub Total 0.0 1,307.0 100.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,307.0 100.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 16,704  

2074 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

3 BRICK MNT HANGAR AVUM-HAN 0600-2200 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M       |        T w TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W       |     TH F S 

Start Time 0 600 600 600          600 600 0 

Stop Time 0 1800 1800 18001       1800 1800 0 

INPUTS INPUT 
Motor HP 12.5 

Load Factor 0.8 
CFM - HTG 9000 
CFM - CLG 0 

%OA 14.56% 
% Area 37.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 
Heating HRSON 2,240 1,920 
C/H HRSON 3,650 3,129 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 37.50 37.50 

HOAOHC 18.70 18.70 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 0.00E+00 0.00E+00 
Nsg 2.30E+04 2.30E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2074 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,633.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 142.3 

Sub Total 0.0 1,633.7 142.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,633v7 142.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 

16,179 
2074 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    2 
System Name:                   H&V UNIT 
System Number:                HV4 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MINT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation s M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 •     2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 9750 
CFM - CLG 0 

%OA 100.00% 
% Area 31.80% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2074 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 27,509.1 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 138.8 

Sub Total 0.0 28,521.2 138.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 26.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 28,521.2 165.2 .,::;;:■ .:.::.:-v:,;::3:,:,,:: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 16,179 

2074 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV5 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T        | W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 24001 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 

CFM - HTG 1300 

CFM - CLG 0 
%OA 100.00% 

% Area 42.40% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSQ 2.70E+04 2.70E+04 

FV 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2074 
System Type 2 
System Name: H&V UNIT 
System Number: HV5 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,574.7 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 185.0 

Sub Total 0.0J 12,000.6 185.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 35.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,000.6 220.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 16,179  

2074 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV6 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 8200 
CFM - CLG 0 

% OA 100.00% 
% Area 26.80% 

TON CAPC. 0 
MBTU CAPC. 0 

kWH"on 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60%|     81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2074 
System Type 2 
System Name: H&V UNIT 
System Number: HV6 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 18,676.5 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 117.0 

Sub Total 0.0 19,363.7 117.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 22.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 19,363.7 139.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 16,179  

2074 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV7 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 7100 
CFM - CLG 0 

%OA 100.00% 
% Area 23.20% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650^ 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 2074 
System Type 2 
System Name: H&V UNIT 
System Number: HV7 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 18,676.5 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 101.2 

Sub Total 0.0 19,363.7 101.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 19.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1'9i3'63';7: 120.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 16,179 

2074 

System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPO 0 
MBTU CAPO 4.8 

kW/Ton 0 
MOSON 7 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHG 61.63 61.63 
COAOG 0.00E+00 0.00E+00 

COAOHd 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHG 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 0 1 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2074 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 44.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 44.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft:  16,179  

2074 

System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B2      

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

28 BRICK MNT HANGAR AVUM - OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations s     J M T W   __, TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.8 

kW/Ton 0 
MOSON 7 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 O.O0E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 0 1 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2074 
10 

HOT WATER BOILER AND PUMPS 
B2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 44.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL .■:■:;::-M.::;.-. '.0.0 0.0 44.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 15,836  
System Type 12 
System Name: BASEBOARD RADIATION 

2074 

System Number: FTR-1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category [Construction Use Occ. Day 

281         BRICK MNTHANGARAVUM-OP 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH    _, F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 1200 1800 1800 1800 1800 1800 1200 

Present Operations s M T W TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 14.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,560 3,360 
Heating HRSON 4,096 5,376 
C/H HRSON 6,674 8,760 
Cooling HRSAV 800 
Heating HRSAV 1,280 
C/H HRSAV 2,086 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 123.59 123.59 

HOAOHC 61.63 61.63 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.14E+03 5.14E+03 
NSC 2.70E+04 2.70E+04 

FV 1 1 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2074 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 13,209.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 59.8 

Sub Total 0.0 15,149.4 59.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL         V" ■:;:.. ::;;-V; ;■■;■■:■:■:■:■■  .,■■:,:, 0.0 15,149.4 71.2 3 



ENERGY CALCULATIONS 

BUILDING 2792 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 7,424  

2792 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV1 

Typical Building Information 
Category Construction 

BRICK 

Use 
MOTOR REPAIR SHOP 

Occ. 
0600-1730 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 600 600 600 600 600 600 600 

Stop Time 1800 1800 1800 1800 1800 1800 1800 

INPUTS INPUT 

Motor HP 1.5 

Load Factor 0.8 

CFM - HTG 2500 

CFM - CLG 5000 

%OA 24.90% 

% Area 64.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,680 

Heating HRSON 2,240 2,688 

C/H HRSON 3,650 4,380 

Cooling HRSAV 280 

Heating HRSAV 448 

C/H HRSAV 730 

CONSTANT LOOK-UP EWPUlMI 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+O0 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC 0.00E+00 O.00E+O0 

COAOHC 0.00E+00 0.00E+O0 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC O.OOE+00 O.00E+O0 

NSUCHC 0.00E+00 O.OOE+OO 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.0OE+00 O.OOE+OO 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 5.85E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2792 
1 

H&V UNIT WITHOUT RETURN FAN 
HV1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 943.9 0.0 

Optimum ST/SP 0.0 243.1 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 277.9 

Sub Total 0.0 1,186.9 277.9 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 9.7 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 1,186.9 287.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft: 7,424   
System Type 10 
System Name: HOT WATER BOILER AND PUMPS 

2792 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   |     Use Occ. Day 

2 BRICK           |MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
0 Motor HP 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.576 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |        0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
^JiR/YR 

PRESENT 
HRM* 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMANC 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHq 0.00E+00 O.OOE+00 

NSUCC O.OOE+00 0.00E+00 

NSUCHC O.OOE+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 5.85E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

2792 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 4.3 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 0.0 4.3 3 



ENERGY CALCULATIONS 

BUILDING 4230 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 10,220  

4230 

System Type 
System Name: 
System Number: 

VAV AHU 
AH-2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

7 BRICK MINI MALL WITH GAS 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6.5 

Load Factor 0.8 
CFM - HTG 3620 
CFM - CLG 3620 

%OA 35.00% 
% Area 25.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 j 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 
Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP ^.INPÖTÄ: 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHG 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 1.02E-04 1.02E-04 

ECHC 3.91 E-05 3.91 E-05 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 7.05E-05 7.05E-05 

DDCCC 1.84E-04 1.84E-04 

DSG 2.26E+04 2.26E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4230 
System Type 7 
System Name: VAV AHU 
System Number: AH-2 

Date: 04-Apr-95 
PAGE 2 OF 2 

!HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
^Schedule ST/SP 0.0 25,270.5 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 25,270.5 0.0 
Economizer 0.0 486.8 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 2,289.0 57.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 0.0 28,046.3 57,8 6 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 10,220  
System Type 
System Name: 
System Number: 

4230 

11 
CONDENSING UNIT 
ACCU-1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

7 BRICK MINI MALL WITH GAS 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation s      !     M T W TH F S 

Start Time 0|            700 700 700 700 700 700 

Stop Time Oj          1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 20 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        |       0.00% 0.00% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS            i    HR/YR    !    HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCI 0.00E+00 0.00E+00 

COAUHG 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 
COAOHq 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 1.02E-04 1.02E-04 

ECHC 3.91 E-05 3.91 E-05 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 7.05E-05 7.05E-05 
DDCCC 1.84E-04 1.84E-04 

DSC 2.26E+04 2.26E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4230 
11 

CONDENSING UNIT 
ACCU-1 

Date: 04-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 191.4 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■■■:■:■;.■:■■■■ TOTAL                        ■ 0.0 191.4 0;0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 10,220  
System Type 11 
System Name: CONDENSING UNIT 

4230 

System Number: ACCU-2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

7 BRICK MINI MALL WITH GAS 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation ■I     s M T W TH F S 

Start Time !              0 700 700 700 700 700 700 

Stop Time i          o 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 10 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        i       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 1.02E-04 1.02E-04 

ECHC 3.91 E-05 3.91 E-05 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 7.05E-05 7.05E-05 

DDCCC 1.84E-04 1.84E-04 
DSC 2.26E+04 2.26E+04 
NSC 0.00E+00 0.0OE+0O 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4230 
11 

CONDENSING UNIT 
ACCU-2 

Date: 04-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 95.7 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 95.7 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft:  10,220  

4230 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B-1 

Typical Building Information 

Category Construction Use Occ. Day 

7 BRICK MINI MALL WITH GAS 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 100.00% 

TON CAPC. 0 

MBTU CAPC. 0.94 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        I     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 1.02E-04 1.02E-04 

ECHC 3.91 E-05 3.91 E-05 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 7.05E-05 7.05E-05 

DDCCC 1.84E-04 1.84E-04 

DSC 2.26E+04 2.26E+04 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4230 
10 

HOT WATER BOILER AND PUMPS 
B-1 

04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,246.4 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 2,246.4 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control                                         _| 0.0 0.0 231.3 
HW OA Reset 0.0 0.0 7.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,246.4 238.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 10,220  

4230 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B-2 

Typical Building Information 
Category Construction Use Occ. Day 

7 BRICK MINI MALL WITH GAS 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation                  S M T W TH F S 

Start Time                          !              0 700 700 700 700 700 700 

Stop Time                          !              0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 100.00% 

TON CAPC. 0 
MBTU CAPC. 0.94 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            :    HR/YR    i    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP i!:JNPÜ'*;;;H:.: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCl 0.00E+00 0.00E+00 

COAUHq 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 1.02E-04 1.02E-04 

ECHC 3.91 E-05 3.91 E-05 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 7.05E-05 7.05E-05 

DDCCC 1.84E-04 1.84E-04 
DSC 2.26E+04 2.26E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4230 
10 

HOT WATER BOILER AND PUMPS 
B-2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,246.4 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 2,246.4 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 231.3 
HW OA Reset 0.0 0.0 7.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,246.4 238.2 m.f 3   ;■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 10,220  
System Type 7 
System Name: VAV AHU 

4230 

System Number: AH-1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
BRICK 

Use Occ. 
MINI MALL WITH GAS 0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 5755 
CFM - CLG 5755 

%OA 14.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUO 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 1.02E-04 1.02E-04 

ECHC 3.91 E-05 3.91 E-05 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 7.05E-05 7.05E-05 

DDCCC 1.84E-04 1.84E-04 
DSC 2.26E+04 2.26E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 4230 
System Type 7 
System Name: VAV AHU 
System Number: AH-1 

04-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 19,438.9 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback                                         j 0.0 0.0 0.0 

Sub Total 0.0 19,438.9 0.0 
Economizer 0.0 773.8 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 3,639.0 173.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 0.0 23,851.7 173.5 6 



ENERGY CALCULATIONS 

BUILDING 4305 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        4305 
Building Sq.Ft^ 32,157 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B1 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation  
Start Time 

S M T W TH F S 

0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W TH F 
0 

S 
0 0 

2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 1.632 
kW/Ton 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        |      78.00%|      78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

3,360 Cooling HRSON 3,360 

Heating HRSON 5,376j 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+O0 0.00E+00 

COAUHC 0.00E+00 O.OOE+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOC 

COAOHC 
O.OOE+00 '       O.OOE+00 
0.00E+00 0.00E+O0 

DC DUTY 
DC DEMAND 

0.00 0.00 
0.17 0.17 

ECC O.OOE+00 O.OOE+00 

ECHC 0.O0E+O0 O.OOE+00 
NSUCC O.OOE+00 O.OOE+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC 0.O0E+O0 O.OOE+00 

DDCCC O.00E+O0 O.OOE+00 

DSC 9.76E+03 9.76E+03 

NSC 5.41 E+04 5.41 E+04 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4305 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr ..... MBtu/yr 
0.0 

MH/yr 
Schedule ST/SP 0.0 
Optimum ST/SP 0.0 0.0 

0.0 
0.0 

Duty Cycle 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HWOA Reset 
Chilled Water Reset 

0.0 0.0 12.1   
0.0 0.0 00    

Condenser Water Reset 
Chiller Demand Limit 

0.0 0.0 0.0 
0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 0.0 12.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 32,157 

4305 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B2 

Typical Building Information 
Category Construction 

8 BRICK 

Use 
PHYS FIT CENTER 

Occ. 
0645-2000 

 Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 05-Apr-9S 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

| Required Operation S M T w TH F s 
Start Time 0 700 700j 700 7001 700 0 

j Stop Time 0 2000 2000 2000 2000 2000 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 
_    0 
2400 

W 

2400 

TH 

"_ 1 ° 
" 24Ö0" 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 3.264 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,500 3,360 

Heating HRSON 2,400 5,376 

C/H HRSON 3,911 8,760 

Coolinq HRSAV 1,860j 

Heating HRSAV 2,976 

C/H HRSAV 4,849 

CONSTANT 
"  HÖÄÜH 

HOAUHC 

LOOK-UP INPUT 
0.00 0.00 

0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+00 O.OOE+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOC 0.00E+O0 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 

DC DEMAND 
ECC 

0.00 
"" 0.17 

0.00 
"  0.17" 

0.00E+O0 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC O.OOE+00 O.OOE+00 

NSUCHC 0.00E+00 0.00E+OO 
DDCCHC 0.O0E+0O O.OOE+00 

DDCCC O.OOE+00 O.OOE+00 
DSC 9.76E+03 9.76E+03 

NSC 5.41 E+04 5.41 E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4305 
10 

HOT WATER BOILER AND PUMPS 
B2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,551.6 

287" 5 
0.0 
0.0 Optimum ST/SP 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 4,839.1 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control                                  
HW OA Reset 

0.0 0.0 0.0 
0.0 
0.0 

0.0 24.2 
Chilled Water Reset 0.0 0.0 

3 

Condenser Water Reset 
Chiller Demand Limit 

0.0 
0^0 

0.0 
0.0 

0.0 
0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 

TOTAL 0.0 4,839.1 24.2 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 32,157  

4305 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 0 700j 700 700 700 700 0 
0 Stop Time 0 2000 2000 2000 2000 I            2000 

Present Operations S M T w TH F      ^j S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,500 3,360 

Heatinq HRSON 2,400 5,376 

C/H HRSON 3,911_, 8,760 

Coolinq HRSAV 1,860 

Heating HRSAV 2,976 

C/H HRSAV 4,849 

CONSTANT LOOK-UP i      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC O.OOE+00 0.00E+00 

COAUHC O.OOE+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOC 

COAOHC 
DC DUTY 

"" DC DEMAND 
ECO 

0.00E+00 0.00E+00 
0.00E+00 0.0OE+00 

0.00 0.00 
0.17 

0.00E+00 0.00E+00 
ECHO 0.00E+00 O.OOE+00 

NSUCC 0.00E+00 O.OOE+00 

NSUCHC 0.00E+00 O.OOE+00 
DDCCHC O.OOE+00 O.OOE+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 9.76E+03 9.76E+03 

NSC 5.41 E+04 5.41 E+04 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4305 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr 
0.0 

"""" 0.0 

MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 
Optimum ST/SP 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 27.8 

Sub Total 0.0 0.0 27.8 
Economizer 0.0 L_                              0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 5.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0     
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
TOTAL  _ M. 

3 

■__._ 9A. 32.8   _ ^    3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        4305 

Building Sq.Ft: 32.15J  
[system Type 
System Name: 
System Number:  

H&V UNIT 
HV-1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

8 

Construction 
BRICK 

Use 
PHYS FIT CENTER 

Occ. 
0645-2000 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 0 700 700 700 700 700 0 

Stop Time 0 2000 2000 \         2Ö00 2000 2000 0 

Present Operations s U-     M T W TH F s 
Start Time 0 öl 0 0 0 0 0 

2400 Stop Time 2400 2400 2400 2400 2400 2400 

INPUTS 
Motor HP 

Load Factor 

INPUT 
65 

0.8 
CFM - HTG 38230 

CFM - CLG 0 
%OA i      15.20% 

% Area 87.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kWATon 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |      91.70% 91.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,500 3,360 

Heating HRSON 2,400 5,376 

C/H HRSON 3,911 8,760 

Cooling HRSAV 1,860 

Heating HRSAV 2,976 

C/H HRSAV 4,849 

CONSTANT 
HOAUH 

HOAUHC 

LOOK-UP 
0.00 
0.00 

INPUT 
0.00 

Ö.00 

  
COAUC O.OOE+00 0.00E+00 

COAUHC 0.00E+0O 0.00E+00 
HOAOH 

HOAOHC 
CÖÄÖC 

126.26 
77! 49 

" 0.Ö0E+0Ö 

126.26 
"""" 77.49 
 aoÖE+öo 

COAOHC 
DCDÜTY 

O.OOE+00 
0.00 

0.00E+00 
0.00 

  DC DEMAND 0.17 0.17 

ECC Ö.00E+00 O.OOE+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.0OE+0O 0.00E+00 

NSUCHd 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.0OE+00 
DSC 9.76E+03 9.76E+03 

NSC 5.41 E+04 5.41 E+04 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4305 
System Type 2 
System Name: H&V UNIT 
System Number: HV-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr 
205,030.1 

MBtu/yr 
0.0 

MH/yr 
Schedule ST/SP 0.0 
Optimum ST/SP 0.0 7,948.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 1,513.0 

Sub Total 0.0 212,978.9 1,513.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 273.CT 

HW OA Reset 
Chilled Water Reset 
Condenser Water Reset 

0.0 0.0 
 Ö.Ö 

0.0 

j  
   

   
 I 

!  
  
 i

 

o 
o

lo
 

d
 d

;d
 

      -    oo 
0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL _..._■  M. 212,978.9 1,786.0 _;         3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: ?2'1?7_ 
System Type 2 
System Name: H&V UNIT 
System Number: HV2A  

4305 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category | Construction Use Occ. 

0645-2000 

Day 

81         BRICK PHYS FIT CENTER MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 
2400 

0 
"2400 

0 0 

Stop Time 2400 2400 2400 2400 2400 

Present Operations S M T W 
0 

TH F S 

Start Time 0 0 r        o 0 
2400 

0 0 

Stop Time 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 17.5 

Load Factor                 , 0.8 
CFM - HTG 13780 

CFM-CLG 0 
%OA 

% Area 

8.71% 
0^00% 

TON CAPC. 
MBTÜ'CÄPCT""  

kW/Ton 
MOSON 

0 
0 
0 

12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HWYR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

77.49 
0.Ö0E+Ö0 
Ö.00E+0O 

0.ÖÖ 
ai7 

HOAOHC 
CÖÄÖC 

COAOHC 
DC DUTY 

DC DEMAND 
ECC 

77.49 
ÖÖ0E+00 
O.OOE+00 

Ö.Ö0 
0.17 

0.00E+00 0.00E+00 

ECHC O.OOE+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 
DDCCHC 

..._            ""DDCCC 

0.00E+00 0.00E+00 
0.00E+00 
O.OOE+00 

0.00E+00 
"      0.00E+Ö0 

9.76E+03 DSC 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM Date: 

Bldg Number: 4305 
System Type 2 
System Name: H&V UNIT 
System Number: HV2A 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 '                            0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 00 0.0 0.0 ..:.-.   ■'.■$■■■:- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        4305 
Building Sq.Ft^ 32,157  
System Type 2 
System Name: H&V UNIT 
System Number: HV2B  

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W     n TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 I"       2400 2400 2400 

Present Operations 
Start Time 
Stop Time 

 0 
2400 

M T 
0 

2400 

W 
0 

2400 

TH 
 ~o] 
'""2400* 

F S 

0 
2400 

0 
2400 

0 
2400 

INPUTS INPUT 
Motor HP 6 

Load Factor 0.8 
CFM - HTG 10840 

CFM - CLG 0 
% OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP         |      81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT 
HOAUH 

LOOK-UP INPUT 
0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 

COAUHC 
"H'öAO'H 
HOAÖHC 
 COÄOC 

COÄOHC 

0.00E+00 0.00E+00 
0.00E+00 

126.26 
77.49 

0.00E+00 
"' O.OOE+00 

0.00E+00 
126.26 
77.49 

0.00E+00 
0.00E+00 

DC DUTY 0.00 0.00 
DC DEMAND 0.17 0.17 

ECO 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.0OE+0O 0.00E+00 

NSUCHC 0.0OE+0O 0.00E+00 
DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+00 O.0OE+00 
DSC 
NSC 

9.76E+03 9.76E+03 
5.41 E+04 5.41 E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0O33 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4305 
System Type 2 
System Name: H&V UNIT 
System Number: HV2B 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0 0 

0.0 
Duty Cycle 0.0 
Demand Limit 0.0 

OX) 

0 0 

0.0 
0.0 
0.0 

Night Setback 
Sub Total 

Economizer 0.0 00 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 ....       ^ 
DDC Control 0.0 00 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL __ _ „_M. 0.0 0.0 ..-:':■      3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.:   32,157  

4305 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

Typical Building information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w 
700 

TH F 
700 

S 
0 Start Time 0 700, 700 700 

Stop Time 0 2000 2000 2000 2000 2000 0 

Present Operations 
Start Time 
Stop Time 

S 
0 

M 
0 

T 
0 

2400 2400 2400 

W TH 
0 0 

2400 2400 

F S 
0 0 

2400 2400 

INPUTS INPUT 
Motor HP 6.5 

Load Factor 0.8 
CFM - HTG 5120 

CFM-CLG 0 

%OA 26.37% 

% Area 7.40% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP         |      81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,500 3,360 

Heating HRSON 2,400 5,376 

C/H HRSON 3,911 8,760 

Cooling HRSAV 1,860 

Heating HRSAV 2,976 

C/H HRSAV 4,849 

CONSTANT 
HOAUH 

HOAUHC 
COAUC 

LOOK-UP INPUT 
0.00 

"oToo 
0.00 

0.00 
0.00E+00 O.OOE+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 

HOAOHC 
COAOC 

COAOHC 
DC DUTY 

 DC DEMAND 

126.26 126.26 
77.49 

CVÖÖE+00 
0.00E+00 

0~0Ö 
0.17 

77.49 
0.Ö0E+0Ö 
0.00E+00 

0.00 
0.17 

ECC 0.00E+00 0.00E+00 

ECHC 
NSÜCC 

0.00E+00 0.00E+00 
O.OOE+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 9.76E+03 9.76E+03 

NSC 5.41 E+04 5.41 E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4305 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr 
23,040.8 

893 3 

MBtu/yr 
"' "Ö.0 

MH/yr 
Schedule ST/SP 0.0 
Optimum ST/SP 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limft 0.0 0.0 0.0 
Night Setback 0.0 0.0 128.7 

Sub Total 0.0 23,934.0 128.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

 23,2 
0.0 

DDC Control 
HW OA Reset             _                     
Chilled Water Reset 

 0,0 
0.0 
0.0 
0.0 

0.0     
0.0 
0.0 0.0 

----- ---     ---  
Condenser Water Reset 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
I              TOTAL ~~'" 0.0 23,934.0 151.9 

3 
3 



ENERGY CALCULATIONS 

BUILDING 4325 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  21,720  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HX-1 

Category 
22 

Typical Building Information 

4325 

Construction 
BRICK 

Use 
CHILD SUPPORT CENTER 

Occ. 
0700-1900 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 600 

M 
700 

1900 
700 

1900 

W 
700 

1900 

TH 
700 

1900 
700 

1900 600 

Present"/Operations: 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 

Motor HP 2 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 26.00% 

TON CAPC. 0 

MBTU CAPC. 2.155 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,720 3,360 

Heating HRSON 2,752 5,376 

C/H HRSON 4,484 8,760 

Cooling HRSAV 1,640 

Heating HRSAV 2,624 

C/H HRSAV 4,276 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.55E+04 2.55E+04 

NSC 9.79E+04 9.79E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4325 
12 

BASEBOARD RADIATION 
HX-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,013.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 552.8 

Sub Total 0.0 4,300.8 552.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recircuiation 0.0 0.0 0.0 
DDC Control 0.0 0.0 143.9 
HW OA Reset 0.0 0.0 15.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL    ... 0.0 4,300.8 -.■.■■:V:--:712/T: 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 21,720  

4325 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-1 

Typical Building Information 
Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1900 
700 

1900 

W 
700 

1900 

TH 
700 

1900 
700 

1900 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 3445 
CFM - CLG 0 

%OA 25.30% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSQ 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

4325 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 7,815.4 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 552.1 

Sub Total 0.0 8,103.0 552.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 143.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   ■ 0.0 8,103.0 695.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 21,720 

4325 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

Category 
22 

1 
H&V UNIT WITHOUT RETURN FAN 
HV-2  

Typical Building Information 
Construction 

BRICK 

Use 
CHILD SUPPORT CENTER 

Occ. 
0700-1900 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 2400 

CFM - CLG 0 

%OA 100.00% 

% Area 16.80% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Tori 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.55E+04 2.55E+04 

NSC 9.79E+04 9.79E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

4325 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 386.5 

Sub Total 0.0 6,850.0 386.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 100.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 6,850.0 487.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 

21,720 
4325 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
HV-3 

Typical Building Information 
Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F         I S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 I 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 2359 
CFM - CLG 0 

%OA 25.30% 
% Area 16.50% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% |     69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSC 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4325 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 379.6 

Sub Total 0.0 6,850.0 379.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 98.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 6,850.0 478.4!                               3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 21,720  

4325 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-4   

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 2359 
CFM - CLG 0 

%OA 25.30% 
% Area 16.50% 

TON CAPO 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% |     69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSC 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

4325 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-4 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 379.6 

Sub Total 0.0 6,850.0 379.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 98.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 6,850.0 478.4 ■\ :y ■■::■ "■'Z^ 



ENERGY CALCULATIONS 

BUILDING 4330 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,968  

| System Type 
System Name: 
'System Number: 

4330 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU1   

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

23 

Construction 
BRICK 

Use 
CHAPEL/REL ED/CHILD C 

Occ. Day 
0600-1800     MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 2100 2100 2100 2100 2100 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 30 

Load Factor 0.8 
CFM - HTG 19145 
CFM - CLG 0 

%OA 10.00% 
% Area 82.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     90.20% 90.20% 

HOURS 
CALCULATIONS 

REQUIREDl PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 2,080 3,360 
Heating HRSON 3,328 5,376 
C/H HRSON 5,423 8,760 
Cooling HRSAV 1,280 
Heating HRSAV 2,048 
C/H HRSAV 3,337 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUG 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 231.05 231.05 

HOAOHC 115.21 115.21 
COAOCl 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.94E+03 9.94E+03 
NSC 5.70E+03 5.70E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4330 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU1 

03-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 40,629.4 0.0 
Optimum ST/SP 0.0 3,729.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 60.6 

Sub Total 0.0 44,359.1 60.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 105.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 44,359.1 166.2 3 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,968  
System Type 
System Name: 
System Number: 

4330 

10 
HOT WATER BOILER AND PUMPS 
B1   

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use Occ. Day 
23 BRICK CHAPEUREL ED/CHILD C 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 2100 2100 2100 2100 2100 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 18.00% 

TON CAPC. 0 

MBTU CAPC. 0.95 
kW/Ton 0 

MOSON 7 
EFF 0.82 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,080 2,880 

Heating HRSON 3,328 4,608 

C/H HRSON 5,423 7,509 

Cooling HRSAV 800 
Heating HRSAV 1,280 

C/H HRSAV 2,086 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 231.05 231.05 

HOAOHC 115.21 115.21 
COAOC 0.00E+00 0.00E+00 

COAOHCl 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.94E+03 9.94E+03 
NSC 5.70E+03 5.70E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4330 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 03-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,865.8 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 13.3 

Sub Total 0.0 4,433.6 13.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 23.2 
HW OA Reset 0.0 0.0 8.6 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,433.6 45.1 3 



ENERGY CALCULATIONS 

BUILDING 4350 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 13,310  

4350 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

-£m::\Hpm^M^MiM^^&.^ INPUT 
Motor HP 7.5 

Load Factor 0.8 

CFM - HTG 8000 

CFM - CLG 0 
%OA 100.00% 

% Area 17.60% 
TON CAPO 0 

MBTU CAPC. 0 
kVWTon 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 

Heating HRSON 4,032 5,376 

C/H HRSON 6,570 8,760 

Cooling HRSAV 840 

Heating HRSAV 1,344 

C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34j 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 

NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4350 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,789.6 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 220.0 

Sub Total 0.0 12,801.7 220.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 79.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,801.7 299.5 , ■"-;:'":"--:::::-::-.3-;:,;- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 13,310  

4350 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU2 

Typical Building Information 
Category Construction 

16 BRICK 

Use 
ENK PERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 8 

Load Factor 0.8 
CFM - HTG 5265 
CFM - CLG 0 

%OA 25.30% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF   . 1 
LOOK-UP VALUE 

EFFHP        !     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4350 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 12,575.6 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 212.5 

Sub Total 0.0 13,655.2 212.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 76.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 13,655,2 289.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 13,310  

4350 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU3 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical B wilding Information 

Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T w TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

;;j;^^ INPUT 
Motor HP 10 

Load Factor 0.8 

CFM - HTG 4670 

CFM - CLG 0 

%OA 100.00% 

% Area 15.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     85.80% |     85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 

Heating HRSON 4,032 5,376 

C/H HRSON 6,570 8,760 

Cooling HRSAV 840 

Heating HRSAV 1,344 

C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.OOE+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 3.39E+04 3.39E+04 

NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4350 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 15,224.8 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 187.5 

Sub Total 0.0 16,531.8 187.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 67.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 16,531.8 255.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 13,310  

4350 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU4 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400^ 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M      J T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 7430 
CFM - CLG 0 

%OA 5.00% 
% Area 24.00% 

TON CAPC. 0 
MBTUCAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS                HR/YR   !   HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

:p»ÖNSiNll LOOK-UP -i^wmmMi 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSÖ 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4350 
System Type 2 
System Name: H&V UNIT 
System Number: AHU4 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 22,600.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 300.0 

Sub Total 0.0 24,540.3 300.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 108.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 24,540.3 408.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 13,310  
System Type 

4350 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Name: 
System Number: 

H&V UNIT 
AHUS 

Category 
Typical Building Information 

Construction 
16 BRICK 

Use 
ENK PERS DINNING 

Occ. Day 
0400-2400     SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation                  S M T w TH F s 
Start Time                           |           400 400 400 400 400 400 400 

Stop Time                          |         2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6 

Load Factor 0.8 
CFM - HTG 3145 
CFM - CLG 0 

%OA 5.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT    j LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHCl 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4350 
System Type 2 
System Name: H&V UNIT 
System Number: AHU5 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 9,605.1 0.0 
Optimum ST/SP 0.0 824.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 125.0 

Sub Total 0.0 10,429.6 125.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 10,429.6 170.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 13,310  

4350 

EMC NO.: 14064)06 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 
CFM - HTG 600 
CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP m. :INPUTK:;;:;;K; 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 39.67 39.67 
HOAOHC 24.34 24.34 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17j 0.17 
ECO 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4350 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,614.1 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 20.0 

Sub Total 0.0 7,181.9 20.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 7.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 7,181.9 27.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 13,310  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

4350 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 7.40% 

TON CAPC. 0 
MBTU CAPC. 1.5064 

kVWTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% j     78.00% 

HOURS                   REQUtREDJ PRESENT 
CALCULATIONS               HR/YR   j   HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP f:K:iNF0$!£-: 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 39.67 39.67 
HOAOHC 24.34 24.34 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ O.OOE+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.0OE+0O 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4350 
9 

CONVERTER AND PUMPS 
HE1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,055.6 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 92.5 

Sub Total 0.0 2,343.1 92.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 33.4 
HW OA Reset 0.0 0.0 11.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          | 0.0 2,343.1 137.1 3 



ENERGY CALCULATIONS 

BUILDING 4400 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 13,712  

4400 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Category 
17 

Typical Building Information 
Construction 

BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWn"on 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Coolinq HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4400 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
-Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 179.9 

Sub Total 0.0 8,501.7 179.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:   TOTAL 0.0! 8,501.7 193.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 13,712  

4400 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Category 
17 

Typical Building Information 
Construction 

BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 .    2400 2400 2400 2400 2400 2400 

INPUTS                                    J INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT     LOOK-UPi      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4400 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

!HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 34.3 

Sub Total 0.0 4,791.4 34.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          I                          0.01                   4,791.4-1                        36;9:                              3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 4400 
Building Sq.Ft: 13,712  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use 
17 BRICK BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation :i     s M T W TH F S 

Start Time ! 0 600 600 600 600 600 0 

Stop Time i 
i 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED) PRESENT 
HR/YR   !    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT     LOOK-UP!      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4400 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 ■,::,:   3 ;;: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 13,712  

4400 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK ^BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP^ INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCl 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHCl 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECd 0.00E+00 

Ö.00E+Ö0 
O.OOE+00 

ECHC 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4400 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 642.4 

Sub Total 0.0 2,397.8 642.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 49.8 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 i 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 693.0 3       V, 



ENERGY CALCULATIONS 

BUILDING 4405 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 2,372  

4405 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

24 BRICK CHAPEL ZONE 0800-1400 SUN 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F s 
Start Time 800 0 900 0 900 0 0 

Stop Time 1300 0 1200 0 1200 0 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 17.5 

Load Factor 0.8 

CFM - HTG 3216 

CFM - CLG 0 

%OA 48.78% 

% Area 58.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 340 3,360 

Heating HRSON 544 5,376 

C/H HRSON 886 8,760 

Cooling HRSAV 3,020 

Heating HRSAV 4,832 

C/H HRSAV 7,874 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC O.O0E+O0 O.OOE+00 

HOAOH 372.76 372.76 

HOAOHC 185.87 185.87 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+O0 0.O0E+O0 

ECHC O.OOE+00 0.00E+00 

NSUCC 0.00E+O0 O.OOE+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC O.OOE+00 O.OOE+00 

DSC 7.01 E+03 7.01 E+03 

NSC 2.51 E+05 2.51 E+05 

FV 147 147 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 4405 
System Type 2 
System Name: H&V UNIT 
System Number: AHU1 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 94,795.3 0.0 
Optimum ST/SP 0.0 2,263.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 345.9 

Sub Total 0.0 97,058.7 345.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 22.1 

DDC Control 0.0 0.0 9.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 97,058.7 377.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 7,048  

4405 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU2 

Typical Building Information 

Category Construction Use Occ. Day    I 

251         BRICK CHAPEL OFFICE ZONE 0600-1700 SUN-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 600 600 600 600 600 600 0 

Stop Time 1300 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 15 

Load Factor 0.8 

CFM - HTG 2900 

CFM - CLG 0 

%OA 31.03% 

% Area 77.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,480 3,360 

Heating HRSON 2,368 5,376 

C/H HRSON 3,859 8,760 

Cooling HRSAV 1,880 

Heating HRSAV 3,008 

C/H HRSAV 4,901 

sfsS::Ss|::eÖNSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 O.OOE+00 

HOAOH 347.79 347.79 

HOAOHC 173.42 173.42 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC O.OOE+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.26E+04 1.26E+04 

NSC 3.30E+04 3.30E+04 

FV 52 52 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4405 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 50,581.4 0.0 

Optimum ST/SP 0.0 1,940.1 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 178.9 

Sub Total 0.0 52,521.5 178.9 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 9.0 

DDC Control 0.0 0.0 68.4 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 52,521,5 256.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 7,048  

4405 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
HE1 

Typical Building Information 
Category Construction 

25 BRICK 

Use 
CHAPEL OFFICE ZONE 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Occ. 
0600-1700 

Day 
SUN-FRI 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Required Operation 
Start Time 
Stop Time 1300 

M 

1800 1800 

W 

1800 

TH 

1800 1800 1200 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS 
Motor HP 

Load Factor 
CFM - HTG 
CFM - CLG 

%OA 
i Area 

TON CAPC. 
MBTU CAPC. 

kW/Ton 
MOSON 

EFF 
LOOK-UP VALUE 

INPUT 

0.8 

0 
0.00% 
0.00% 

0.505 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,580 3,360 

Heating HRSON 4,128 5,376 

C/H HRSON 6,726 8,760 

Cooling HRSAV 780 

Heating HRSAV 1,248 

C/H HRSAV 2,034 

CONSTANT    | LOOK-UP INPUT 
HOAUH            0.00 0.00 

HOAUHCJ           0.00 0.00 

COAUC 0.00E+00 O.OOE+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 347.79 347.79 

HOAOHC 173.42 173.42 

COAOC 0.00E+00 0.0OE+O0 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 O.OOE+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC O.00E+0O 0.00E+00 

DDCCHC 0.O0E+O0 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.26E+04 1.26E+04 

NSd 3.30E+04 3.30E+04 

FV 52 52 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.001            188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4405 
10 

HOT WATER BOILER AND PUMPS 
HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.7 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 3.7 ■■'    :3    '■: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft.: 7,048  

4405 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

25 BRICK CHAPEL OFFICE ZONE 0600-1700 SUN-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 600 600 600 600 600 600 0 

Stop Time 1300 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 2 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 28.50% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton °. 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,480 3,360 

Heating HRSON 2,368 5,376 

C/H HRSON 3,859 8,760 

Cooling HRSAV 1,880 

Heating HRSAV 3,008 

C/H HRSAV 4,901 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 O.OOE+00 

HOAOH 347.79 347.79 

HOAOHC 173.42 173.42 

COAOC 0.00E+00 O.OOE+00 

COAOHC 0.00E+O0 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+O0 

ECHC 0.00E+00 O.OOE+00 

NSUCC 0.00E+O0 0.00E+O0 

NSUCHC 0.OOE+O0 0.0OE+O0 

DDCCHC O.OOE+00 O.OOE+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 1.26E+04 1.26E+04 

NSC 3.30E+04 3.30E+04 

FV 52 52 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4405 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,600.5 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 66.2 

Sub Total 0.0 4,888.1 66.2 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 25.3 

HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.0 f                   4,888.1 j                         91;5 3 



ENERGY CALCULATIONS 

BUILDING 4410 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,838  

4410 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1   

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     78.00% 78.00% 

HOURS              REQUIRED 
CALCULATIONS        I  HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4410 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 168.4 

Sub Total 0.0 8,501.7 168.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 181.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,838  

4410 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
i Start Time 
j Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     69.20% 69.20% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS            i    HR/YR   \    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP MINPUTI;1:.;.:. 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4410 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 i_                        0.0 32.1 

Sub Total 0.0 4,791.4 32.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 34.61                               3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,838  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1   

4410 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W    J TH F S 

Start Time 0 600 600 600 600 600^ 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W       ! TH    ; F       ! s   ; 
Start Time 0 0 0 o! oi Oi 0 

Stop Time 2400 2400 2400 2400 | 2400 | 2400 | 2400 | 

INPUTS ■ -:]mM:-:[--' "M1--M- INPUT 

Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.2602 

kWH"on 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR    ;    HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUCl 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 O.OOj 

DC DEMAN 0.17 0.17 

ECO 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 I 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4410 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 

,Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 i 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 3 



• 

EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,838  

4410 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W   TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.5L 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4410 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 601.4 

Sub Total 0.0 2,397.8 601.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 46.6 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3      I 
TOTAL 0.0 2,397.8 648.9 3 



ENERGY CALCULATIONS 

BUILDING 4412 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 51,280  

4,412 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4,412 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■v;--:.* TOTAL 0.0 287.5 3.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 51,280  

4,412 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WtC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM&SUPPLY.ENLBRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS 
Motor HP 

Load Factor 
CFM - HTG 
CFM - CLG 

%OA 
% Area 

TON CAPC. 
MBTU CAPC. 

kVWTon 
MOSON 

EFF 
LOOK-UP VALUE 

EFFHP 

INPUT 
0.75 

0.8 

0.00% 
0.00% 

0.9801 

65.00%      65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

3,360 
5,376 
8,760 

PRESENT 
HR/YR 

3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHq 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4,412 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.0 (                          0.01                          7.3 ,-;.^.:-::::::--::::;3: :■■?'< 



• 

EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                          BLDG: 
Building Sq.FL:                        17,435 

4412 

EMC NO.: 1406-006 

DATE:                     01-Apr-9S 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                14 
System Name:                  VENTILATION 
System Number:               AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 
Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

«»INPUTS   . . ■ INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+O0 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHq 110.07 110.07 
COAOC 0.00E+00 0.00E+OO 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC O.OOE+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC O.OOE+00 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4412 
System Type 14 
System Name: VENTILATION 
System Number: AHU1 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 ::::-:: :■--,.,.7•■:.,■■:,     3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                            BLDG: 
Building Sq.Ft: 17,435  

4412 

System Type 
System Name: 
System Number: 

14 

AH 
VENTILATION 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F                  S 
Start Time 0 600 600 600 600 600                 0 

Stop Time 0 1700 1700 1700 1700 1700                 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4412 
System Type 14 
System Name: VENTILATION 
System Number: AHU2 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 • 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 

     "' 

Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:     17,435  

4412 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-3 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4566 
CFM - CLG 0 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4412 
System Type 14 
System Name: VENTILATION 
System Number: AHU-3 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,435  

4412 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-4 

Typical Building Information 
Category 

14 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4779 
CFM - CLG 0 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP ;#s:INRUm:;< 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4412 
System Type 14 
System Name: VENTILATION 
System Number: AHU-4 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,435  

4412 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category {Construction Use Occ. Day 

141         BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 Oj 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 

% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        | -  65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 O.OOE+OO 

DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

4412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 108.1 

Sub Total 0.0 1,683.3 108.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 121.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,435  

4412 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7    

Typical Building Information 
Category Construction 

14 BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSQ 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

4412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 108.1 

Sub Total 0.0 1,683.3 108.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 121.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:       4412 
Building Sq.Ft: 17,435  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU8  

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W       | TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 | 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 108.1 

Sub Total 0.0 1,683.3 108.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 121.1 ::>%^<mhs-i' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,435  

4412 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F         |        S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

% OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kWATon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 108.1 

Sub Total 0.0 1,683.3 108.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 121.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 33,845  

4412 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 79.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 79.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 33,845  

4412 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F          I        S 

Start Time 0 0 0 0 0 0                 0 

Stop Time 2400 2400 2400 2400 2400 24001          2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 

CFM - CLG 0 
%OA 100.00% 

% Area 19.30% 
TON CAPC. 0 

MBTU CAPC. 0 
kWfTon 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON               __, 5,376 5,376 
C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+OOj 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 79.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0, 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:■■:■-'::;..... TOTAL- .",",,:;■: 0.0 0.0 79,2 3 



ENERGY CALCULATIONS 

BUILDING 4414 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 35,198  

4,414 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0j 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

% OA                       __, 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSO 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4,414 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 '     :            '2.9: 3    : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 35,198  

4,414 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S        I       M T W TH F S 

Start Time 0 0 0 0 0 0J 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S        | 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 I 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kVWTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.84E+03 5.84E+03 
NSO 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4,414 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 4.9 ■■■■::.:.■,, 3 V.:", 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 8,800  

4414 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

14 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS                    REQUIRED 
CALCULATIONS                 HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 72.8 

Sub Total 0.0 1,683.3 72.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 8.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 81.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 8,800  

4414 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

Category 
14 

Typical Building Information 
Construction Use 

BRICK jADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600^ 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 

CFM - CLG 0 

%OA 100.00% 

% Area 17.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 72.8 

Sub Total 0.0 1,683.3 72.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 8.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
...:..   TOTAL. 0.0 1,683.3 81.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 8,800^ 

4414 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    1 
System Name:                   H&V UNIT WITHOUT RETURN FAN 

System Number:               AHU4 

Typical Building Information 

Category Construction Use                            Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK |   0600-1700 MON-FRI 

Enter Weeks of Summer: 20 

Enter Weeks of Winter: 32 

Required Operation s M T    __, W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 

Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 

CFM - CLG 0 

%OA 100.00% 

% Area 17.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 72.8 

Sub Total 0.0 1,683.3 72.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 8.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 81.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 26,399  

4414 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5   

Category 
Typical Building Information 

15 
Construction 

BRICK 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 

CFM - CLG 0 

%OA 100.00% 

% Area 16.70% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 62.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 I 

TOTAL 0.0 0.0 62.9 31 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 26,399  

4414 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day    | 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT | 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation I       S       I M T W TH F S 

Start Time 0 0 0 0 0 °J 0 

Stop Time I         24001 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.O0E+O0 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 62.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 62.9 3 



ENERGY CALCULATIONS 

BUILDING 4420 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 13,007  
System Type 
System Name: 
jSystem Number: 

4420 

EMC NO.: 1406-006 

DATE: 09-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Category 
Typical Building Information 

Construction 
17 BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
0 Start Time 0 600 600 600 600 600 

|Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 

CFM - HTG 1230 

CFM - CLG 0 
%OA 100.00% 

% Area 21.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS                    REQUIRED 
CALCULATIONS           i   HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 257.00 257.00 
HOAOHC 158.00 158.00 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4420 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 09-Apr-95 
PAGE 2 OF 2 

! HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
iSchedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 170.6 

Sub Total 0.0 8,501.7 170.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL -:■:,: 0.0 8,501.7 183.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 13,007  
System Type 
System Name: 
System Number: 

4420 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

Typical Building Information 
Category 

17 

Construction Use 
BRICK BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 09-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation !     s M T W TH F S 

Start Time i 0 600 600 600 600 600 0 

Stop Time i 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   i   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHO 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4420 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU2 

Date: 09-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 32.5 

Sub Total 0.0 4,791.4 32.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL —:r:S:.. 0.0 4,791.4 35.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 13,007  

4420 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600j 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0j 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS JNPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     78.00% 78.00% 

HOURS                   REQUIRED PRESENT 
CALCULATIONS            !    HR/YR    !    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UPJ INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.0OE+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4420 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL ::::                      :■••,.;■■■::,■■ ■■ 0.0 5,328.6 1.9 ■■^■.■■■^■ZM-f::3^% 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 13,007  

4420 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2       

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 o 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

% OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR  !  HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOCl 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSO 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4420 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 609.4 

Sub Total 0.0 2,397.8 609.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 47.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 657.4 :;:v::V:V:V''-:1.--':.f:\v':*v-3':''''':: 



ENERGY CALCULATIONS 

BUILDING 4422 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 34,190  
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: HE1 

4422 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.283 

kWH"on 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4422 
9 

CONVERTER AND PUMPS 
HE1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL o.o 0.0 2.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 34,190  

4422 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV2 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPO 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP :s.::::S:INPUT-.;;i;>: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
Nsq 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4422 
1 

H&V UNIT WITHOUT RETURN FAN 
HV2 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 80.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 80.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 34,190  

4422 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV1 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4422 
1 

H&V UNIT WITHOUT RETURN FAN 
HV1 

07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 80.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   ■--,... 0.0 0.0 80.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.:  34,190 

4422 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category | Construction Use Occ. Day 

151         BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 
 0 
2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 54.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4422 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit                                         _, 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 258.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 258.8 3 



ENERGY CALCULATIONS 

BUILDING 4430 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,451  
System Type 
System Name: 
System Number: 

4430 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 09-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
0 Start Time 0 600 600 600 600 600 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS             REQUIRED PRESENT 
CALCULATIONS        :  HR/YR     HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+OO 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC O.OOE+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4430 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 09-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 176.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,451 

4430 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

EMC NO.: 1406-006 

DATE: 09-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4430 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU2 

Date: 09-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 33.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,451  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

4430 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F       _, S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4430 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■:.;.    TOTAL    ■■■■          ■                       .: ,j:; ;                -     0.0!         .-■■:■■ 5,328.6-| '  :■       ■      ■   .,. 1.9 ^r::\..-::v,:.:,^:,::;;::,:3;-:;:::;;r 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  12,451  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

4430 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations                  S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   !    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCG 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4430 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.3 

Sub Total 0.0 2,397.8 583.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 ■,:■-< ■:>^:^.:^'G2SA 3 



ENERGY CALCULATIONS 

BUILDING 4432 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 35,294  

4432 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 24001       2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.283 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
Nsq 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4432 
9 

CONVERTER AND PUMPS 
HE1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 2.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 35,294 

4432 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

Typical Building Information 

Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 

2400 2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 
% Area 54.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 

NSC O.OOE+OOj 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4432 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 267.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 267.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 35,294  

4432 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV1 

Typical Building Information 
Category Construction 

15 BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

3,360 
5,376 
8,760 

PRESENT 
HR/YR 

3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4432 
1 

H&V UNIT WITHOUT RETURN FAN 
HV1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 82.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 82.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 35,294  

4432 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV2 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kWH-on 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4432 
1 

H&V UNIT WITHOUT RETURN FAN 
HV2 

07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 82.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:;.-:::TOTAL;.:■:v.               .            ■:' |> -;                    0.01         .           '"' 0.0j' ■•■:            t<:   82.8 3 



ENERGY CALCULATIONS 

BUILDING 4450 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,730  

4450 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 8000 
CFM - CLG 0 

%OA 100.00% 
% Area 17.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS                    JREQUIRED 
CALCULATIONS           !   HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP feWPlJTÄ 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCÖ 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4450 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,789.6 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 174.4 

Sub Total 0.0 12,801.7 174.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 63.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,801.7 237.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,730  
System Type 

4450 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Name: 
System Number: 

H&V UNIT 
AHU2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400j 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
8 Motor HP 

Load Factor 0.8 
CFM - HTG 5265 
CFM - CLG 0 

%OA 25.00% 
% Area 17.00% 

TON CAPO 0 
MBTU CAPO 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     83.10% 83.10% 

HOURS             REQUIRED! PRESENT 
CALCULATIONS        ; HR/YR J HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+OO 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC O.OOE+OO 0.00E+00 

COAOHC O.OOE+OO 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.O0E+0O 0.00E+00 

ECHC O.OOE+00 0.00E+00 
NSUCC O.OOE+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4450 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
i Schedule ST/SP 0.0 14,042.8 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 203.2 

Sub Total 0.0 15,122.3 203.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 73.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL ■■■■■■■■■■:.::■■■■:■■,-,■.   0.0 15,122.3 276.7                                3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,730  

4450 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU3 

Category 
Typical Building Information 

Construction 
16 BRICK 

Use 
ENK PERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F s 
Start Time 0 0 0 0 0 Qj 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS                                      , INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 4670 
CFM - CLG 0 

%OA 100.00% 
% Area 15.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUG 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4450 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 17,001.1 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 179.3 

Sub Total 0.0 18,308.0 179.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 64.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 18,308.0 244.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,730  

4450 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU4 

Typical Building Information 
Category Construction 

16 BRICK 

Use Occ. 
ENKPERS DINNING 0400-2400 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 

CFM - HTG 7430 

CFM - CLG 0 

%OA 5.00% 

% Area 24.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70%|     86.70% 

HOURS                   REQUIRED! PRESENT 
CALCULATIONS                HR/YR   ■   HR/YR 

Cooling HRSON 2,422 3,360 

Heating HRSON 3,875 5,376 

C/H HRSON 6,314 8,760 

Cooling HRSAV 938 

Heating HRSAV 1,501 

jC/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUCi 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 

DSC 3.39E+04 3.39E+04 

NSC 9.39E+04 9.39E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4450 
System Type 2 
System Name: H&V UNIT 
System Number: AHU4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,236.9 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 286.9 

Sub Total 0.0 27,177.0 286.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 103.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 27,177.0 390.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,730  
System Type 
System Name: 
System Number: 

4450 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT 
AHU5 

Category Construction 
16 

Typical Building Information 

BRICK 

Use 
ENK PERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T    _j W TH F S 

Start Time 400 400 400 400 400j 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6 

Load Factor 0.8 
CFM - HTG 3145 
CFM - CLG 0 

%OA 5.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     81.60% 81.60% 

HOURS                    REQUIRED 
CALCULATIONS                HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 O.OOE+00 

COAOHCl 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4450 
System Type 2 
System Name: H&V UNIT 
System Number: AHU5 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 10,725.7 0.0 
Optimum ST/SP 0.0 824.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 119.5 

Sub Total 0.0 11,550.2 119.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 43.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 11,550.2 162.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,730  

4450 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

! Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T w TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 
CFM - HTG 600 
CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUG 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4450 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU6 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,614.1 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 19.1 

Sub Total 0.0 7,181.9 19.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 7,181.9 26.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,730 

4450 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS                                      :    INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 7.40% 

TON CAPC. 0 
MBTU CAPC. 1.5064 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00%!     78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
Nsucd 0.00E+00 0.00E+00 

NSUCHq 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4450 
9 

CONVERTER AND PUMPS 
HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,349.5 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 88.5 

Sub Total 0.0 3,637.0 88.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 32.0 
HW OA Reset 0.0 0.0 11.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 3,637.0 131.6 3 



ENERGY CALCULATIONS 

BUILDING 4475 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 87,687  

4475 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time o 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 11135 
CFM - CLG 0 

%OA 18.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4475 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 81.2 

Sub Total 0.0 83,884.9 81.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 20.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 101.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 87,687  

4475 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
18 

Typical Building Information 
Construction 

BRICK 

Use 
VEHMNTSHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time o 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

':Mmy~mput$:--M-m<-'::...r'^- INPUT 
Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 
CFM - CLG 0 

%OA 18.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     89.40% 89.40% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP : ■■lAHpm^m 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN. 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4475 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 81.2 

Sub Total 0.0 101,035.1 81.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 20.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 101,035.1 101.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 87,687  

4475 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 
CFM - CLG 0 

%OA 18.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP :::R:;;;::JNPUi;i;;:;.; 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCq 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSd 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 4475 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 81.2 

Sub Total 0.0 83,884.9 81.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 20.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 101.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 87,687  

4475 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV4 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S        i       M T W TH F S 
Start Time Oj                0 0 0 0 0 0 
Stop Time 2400 j          2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 
CFM - CLG 0 

%OA 18.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED; PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 L              9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4475 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 40.6 

Sub Total 0.0 83,884.9 40.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 51.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 87,687 

4475 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-1 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED: PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4475 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-1 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 48.7 

Sub Total 0.0 56,826.3 48.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 61.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 87,687  

4475 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70%|     86.70% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS           i   HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4475 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-2 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 24.4 

Sub Total 0.0 56,826.3 24.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826;3 30.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 87,687  

4475 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 
18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700_, 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS iiiNPOTfi: 
Motor HP 15 

Load Factor 0.8 

CFM - HTG 16920 

CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        j     86.70% 86.70% 

HOURS                    jREQUIREDJ PRESENT 
CALCULATIONS           \   HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP S;f;::;iNPUT;sk:::v 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 
HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4475 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 48.7 

Sub Total 0.0 56,826.3 48.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 61.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 87,687  

4475 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations                  S M T W TH F S 

Start Time                          |              0 0 0 0 0 0 0 

Stop Time                            j         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 2000 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FM 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4475 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 48.7 

Sub Total 0.0 56,826.3 48.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 61.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 87,687  

4475 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-5 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

PresentOperations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10000 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS                    REQUIRED? PRESENT 
CALCULATIONS                HR/YR    !    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112, 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP ;::S;:B:INPUT:S':::;;. 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 
HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4475 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-5 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 24.4 

Sub Total 0.0 56,826.3 24.4 
Economizer O.Oj 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 30.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 87,687  

4475 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-6 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70%!     86.70% 

HOURS                    REQUIRED 
CALCULATIONS            j   HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP ■IVifSlNP'ÖTslI 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHCl 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4475 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-6 

06-Apr-95 
PAGE 2 OF 2 

I HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 40.6 

Sub Total 0.0 56,826.3 40.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                         ' 0.0 56,826.3 51.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:       4475 
Building Sq.Ft: 87,687  
System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 6840 
CFM - CLG 0 

%OA 100.00% 
% Area 2.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVOTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% i     86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

:;f::*P
:'l CONSTANT':?::. LOOK-UP #iflNPUTl* 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 
HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4475 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

06-Apr-95 
PAGE 2 OF 2 

!HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
I Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 16.2 

Sub Total 0.0 56,826.3 16.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 20.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 87,687  
System Type 12 
System Name: BASEBOARD RADIATION 
System Number: HTP1   

4475 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

% OA 0.00% 
% Area 24.00% 

TON CAPO 0 
MBTU CAPO 3.587 

kVOTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS                   |REQUIREDl PRESENT 
CALCULATIONS            ;    HR/YR   I    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4475 
12 

BASEBOARD RADIATION 
HTP1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 194.8 

Sub Total 0.0 12,616.7 194.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 49.8 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 271.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:       4475 
Building Sq.Ft: 87,687  
System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HTP2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WUC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.62 

kWHon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS                    jREQUIREDJ PRESENT 
CALCULATIONS            !    HR/YR    ;    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4475 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 34.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 87,687  
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: HTP3  

4475 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
18 BRICK 

Use 
VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heatinq HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT   ' LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHG 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 O.OOE+00 

NSUCHCi 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSÖ 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4475 
9 

CONVERTER AND PUMPS 
HTP3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 31;5 3 



ENERGY CALCULATIONS 

BUILDING 4485 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,717  

4485 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S        I 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 JL 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 11135 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     88.10% 88.10% 

HOURS              JREQUIRED! PRESENT 

CALCULATIONS                HR/YR   ;   HR/YR 
Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4485 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 34.9 

Sub Total 0.0 83,884.9 34.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 8.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 43.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 37,717  
System Type 
System Name: 
System Number: 

4485 

H&V UNIT 
HV2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 J 700 700 700 700 

Stop Time o 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     89.40% 89.40% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4485 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 34.9 

Sub Total 0.0 101,035.1 34.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 8.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
'  -A": TOTAL   .--i::: 0.0 101,035.1 43.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,717  

4485 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUG 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4485 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 34.9 

Sub Total 0.0 83,884.9 34.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 8.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 

[ 

3 
TOTAL                                            j                           0.01                  83,884.9 j                          43.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 37,717 

4485 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV4 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHO 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 
0.00E+00 

0.00E+00 
DDCCHC 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 4485 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 17.5 

Sub Total 0.0 83,884.9 17.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit                                  i 0.0- 0.0; 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 

! 

3 
TOTAL   ■    ■   .-■■                                            ■::,::,., :,:j:. ■■:":: 0.01 83,884.91 21.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,717  

4485 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

181         BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

(Start Time 0 700 700 700 700 700 • 700j 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT   , 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     86.70% 86.70% 

HOURS                    JREQUIRED: PRESENT 
CALCULATIONS           !   HR/YR   j   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCj 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4485 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 21.0 

Sub Total 0.0 56,826.3 21.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 26.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,717  

4485 

System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2      

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations ■I      s M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4485 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr          j          kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 10.5 

Sub Total 0.0 56,826.3 10.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.01                          0.0 
Chiller Demand Limit 0.0 0.0 f                            0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          I                          0.01                 56,826.31                         13.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,717  

4485 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use i     Occ. Day 

18 BRICK VEH MNT SHOP !   0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH   _, F          i        S        i 

Start Time 0 700 700 700 700 700             700 

Stop Time 0 1600 1600 1600 1600 1600            1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS                HR/YR    '    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECG 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHG 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.0OE+0O 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

4485 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 21.0 

Sub Total 0.0 56,826.3 21.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 26.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,717  

4485 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-4   

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation ■I     s M T W TH F s 
Start Time I           o 700 700 700 700 700 700 

Stop Time I           o 1600 1600 1600 1600 1600 1600 

Present Operations s M T    _, W TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT      j 
HOAUH 0.00 0.00 

HOAUHO 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4485 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 21.0 

Sub Total 0.0 56,826.3 21.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 26.3 .:■;,,,.3 ■,.;,. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 37,717 

4485 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-5 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 1       S M T W TH F S 

Start Time 1          o 700 700 700 700 700 700 

Stop Time 1           o 1600 1600 1600 1600 1600 1600 

i Present Operations S M T W TH F S 

'Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10000 

CFM - CLG 0 
%OA 100.00% 

% Area 3.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kVWTon 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        I     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 
Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHCl 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00j 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4485 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 10.5 

Sub Total 0.0 56,826.3 10.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 13.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 37,717  
System Type 
System Name: 
System Number: 

4485 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVOTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT    ; LOOK-UP i      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4485 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU6 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 17.5 

Sub Total 0.0 56,826.3 17.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 21.9 :::;:--:::VV':':::;V:;.-,.S:-;:;3 ::'•■.,, 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,717  

4485 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

Typical Building Information 
Category Construction         Use Occ. Day 

18 BRICK            VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 2.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS                    REQUIRED 
CALCULATIONS                HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP »1NPU1?:::;::::;  
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHCl 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4485 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-7 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 28,632.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.0 

Sub Total 0.0 29,644.0 7.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:. ;-;:TOT^L:--:-..■,■' 0.0 29,644.0 8.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  37,717  

4485 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HTP1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 3.587 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

i           HOURS                    REQUIRED] PRESENT 
;    CALCULATIONS            !    HR/YR   !    HR/YR 
Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 

JC/H HRSON 3,441 8,760 
I Cooling HRSAV 2,040 
!Heating HRSAV 3,264 
jC/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4485 
12 

BASEBOARD RADIATION 
HTP1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 83.8 

Sub Total 0.0 12,616.7 83.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 21.4 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 131.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,717  

4485 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HTP2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation .!     s M T W TH F s 
Start Time 0 700 700 700 700 700 700 

Stop Time i 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 4.62 

kWflTon 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS                    REQUIRED: PRESENT 
CALCULATIONS           i   HR/YR       HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 
Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP SisJNRUT-» 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHCl 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4485 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 34.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 37,717  

4485 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
18 BRICK 

Use 
VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 4.62 
kW/Ton 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.0OE+0O 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4485 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
v;-.    TOTAL ■-.::,:■■:■/:.■■■■ 0.0 12,616.7 34.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 37,717  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP3 

4485 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F L        S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4485 
9 

CONVERTER AND PUMPS 
HTP3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 31.5 3 



ENERGY CALCULATIONS 

BUILDING 4486 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,733  

4486 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV1 

Typical Building Information 
Category 

18 

Construction Use 
BRICK VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 22.5 

Load Factor 0.8 

CFM - HTG 11135 

CFM - CLG 0 

%OA 33.00% 

% Area 10.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     88.10%|     88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

I C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCq 0.00E+00 0.00E+00 i 

NSUCHO 0.00E+00 0.00E+00 I 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4486 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 25.7 

Sub Total 0.0 83,884.9 25.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 I 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 32.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 27,723 

4486 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation s     I M T W TH F S 

Start Time o! 700 700 700 700 700 700 

Stop Time 0| 1600 1600 1600 1600 1600 1600 

I Present Operations 
Start Time 

i Stop Time 2400 

M 

2400 

W 

2400 2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 
CFM - CLG 0 

%OA 20.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     89.40% 89.40% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4486 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 25.7 

Sub Total 0.0 101,035.1 25.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
;;-:;:::::::V;:;TOTAL-\ 0.0 101,035.1 32.2 -,:;:::;. 3; v 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 27,733 ■_ 

4486 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS           !   HR/YR   ;   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUd 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 |_             15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 4486 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 25.7 

Sub Total 0.0 83,884.9 25.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 32.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,733  

4486 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV4 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time                          i              0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 °j 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON L        1.320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4486 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 10-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.8 

Sub Total 0.0 83,884.9 12.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL o.o 83,884.9 16.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 27,733  

4486 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-1   

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED1 PRESENT 
HR/YR    |    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHG 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.O0E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4486 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.4 

Sub Total 0.0 56,826.3 15.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms » 3 
TOTAL 0.0 56,826.3 19.3 ■:r:x3:":.::.: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,733  
System Type 
System Name: 
System Number: 

4486 

H&V UNIT WITHOUT RETURN FAN 
MAU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations                  S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. o 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        t     86.70% 86.70% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS           !   HR/YR   I   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4486 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.7 

Sub Total 0.0 56,826.3 7.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 9.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 4486 
Building Sq.Ft.: 27,733  

i System Type 1 
| System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
|         Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 'I       s M T W TH F S 

Start Time i           o 700 700 700 700 700 700 

Stop Time i          o 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400| 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70%|     86.70% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS                HR/YR   ;   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCCI 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4486 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.4 

Sub Total 0.0 56,826.3 15.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 19.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,733  

4486 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-4 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP i   0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 L           ° 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON ^     1,320] 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4486 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.4 

Sub Total 0.0 56,826.3 15.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 19.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 27,733  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

4486 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH  J F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 

CFM - HTG 10000 

CFM - CLG 0 

%OA 100.00% 

% Area 3.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        I     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED: PRESENT 
HR/YR ' HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441j 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC O.OOE+OO 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ O.OOE+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4486 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.7 

Sub Total 0.0 56,826.3 7.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                      :■[-■                         0.0!                 56,826.3)                          9,7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 27,733 

4486 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU6 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

; Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !      86.70% 86.70% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS                HR/YR   I   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4486 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.8 

Sub Total 0.0 56,826.3 12.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 16.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,733  

4486 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations                  S M T W TH F S 

Start Time                          I              0 0 0 0 0 0 0 

Stop Time                           |         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 2.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10%|     83.10% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS            I    HR/YR        HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP :.:g:;::|NPUlWl 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHd 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4486 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 28,632.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 5.1 

Sub Total 0.0 29,644.0 5.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 29,644.0 6.4 ■V:^;--;;V/,::;j::::::::,:;:3:,,- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft:  27,733 

4486 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HTP1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
18 

Typical Building Information 
Construction Use 

BRICK VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

! Present Operations S M T W TH F S 

i Start Time 0 0 0 0 0 0 0 

\ Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 3.587 

kVWTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS              REQUIRED! PRESENT 
CALCULATIONS           HR/YR  ; HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP ;SS:::JNPUT:::SH::::: 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC O.OOE+OO 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC O.OOE+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4486 
12 

BASEBOARD RADIATION 
HTP1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 61.6 

Sub Total 0.0 12,616.7 61.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.7 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 103.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,733  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP2 

4486 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.62 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% |     81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP liiäiilNPUTSS::.:,: 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUO 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4486 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback L                         0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 34.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,733  

4486 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category 

18 

Construction 
BRICK 

Use 
VEHMNTSHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

'Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kWHon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR   j 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOO 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCd 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4486 
9 

CONVERTER AND PUMPS 
HTP3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■■■■.:   TOTAL:;-.. 0.0 12,616.7 31.5 3 



ENERGY CALCULATIONS 

BUILDING 4525 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 113,120  

4525 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU1 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 7475 
CFM - CLG 14600 

%OA 31.70% 
% Area 22.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4525 
System Type 
System Name: 
System Number: 

2 
H&V UNIT 
AHU1 

Date: 17-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 18,676.5 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 230.4 

Sub Total 0.0 19,363.7 230.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 58.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 19,363.7 289.2 ■■.•■:        3      .".■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                              BLDG: 
Building Sq.Ft.: 113,120  

4525 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU2 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 

CFM - HTG 5000 

CFM - CLG 9700 

%OA 29.58% 
% Area 14.50% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 
Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 
HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4525 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 17-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 15,433.0 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 151.9 

Sub Total 0.0 16,000.8 151.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 38.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 16,000.8 190.6 ■•■>.:"3-- ;■■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 113,120  

4525 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU3 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 

CFM - HTG 3300 

CFM - CLG 6600 

%OA 7.29% 

% Area 3.40% 

TON CAPC. 0 

MBTU CAPC. 0 
kwrron 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHCJ 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC O.00E+0O 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4525 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 17-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 15,433.0 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 35.6 

Sub Total 0.0 16,000.8 35.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 9.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            (                            0.0 (                  16,000.8|                          44.7 '3'" 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 113,120  

4525 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 

CFM - HTG 1300 

CFM - CLG 2600 

%OA 7.23% 

% Area 0.67% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHQ 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4525 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

17-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 7,815.4 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.0 

Sub Total 0.0 8,103.0 7.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,103.0 8.8 .: 3' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 113,120  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU5  

4525 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

18 BRICK           |VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 o| 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 ° 
Stop Time 2400 2400 2400 2400 2400 2400 2400 | 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 1000 
CFM - CLG 2000 

%OA 7.23% 
% Area 0.52% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 O.OOE+00 

NSUCHC O.OOE+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4525 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

17-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 5.4 

Sub Total 0.0 6,850.0 5.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 6,850.0 6.8 ::      3    -V 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 113,120  

4525 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. I    Day 

18 BRICK VEH MNT SHOP 0700-1900 I SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 900 
CFM - CLG 1800 

%OA 7.23% 
% Area 0.40% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% |     69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 
Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
Nsq 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

17-Apr-95 
PAGE 2 OF 2 

4525 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 4.2 

Sub Total 0.0 6,850.0 4.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 6,850.0 5.3 . . 3. ... 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 113,120  

4525 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 1600 
CFM - CLG 3200 

% OA 13.30% 
% Area 1.35% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4525 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

17-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,574.7 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.1 

Sub Total 0.0 12,000.6 14.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            |                            0.0}                  12,000.6!                          17.7 ■":.■:■".."■"    3 ."". 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 113,120  

4525 

System Type 
System Name: 
[System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU1 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 2000 
CFM - CLG 2000 

%OA 100.00% 

% Area 5.50% 

TON CAPC. 0 

MBTU CAPC. 0 
kwrron 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4525 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU1 

17-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 18,676.5 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 57.6 

Sub Total 0.0 19,363.7 57.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 14.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            |                            0.01                   19,363.7)                          72.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 113,120  

4525 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU1 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 

CFM - HTG 1200 
CFM - CLG 1200 

%OA 100.00% 

% Area 3.30% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON L        1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4525 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU1 

17-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,344.6 0.0 
Optimum ST/SP 0.0 86.3 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 34.6 

Sub Total 0.0 2,430.9 34.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 8.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,430.9 43.4 -::   .3'        . 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 113,120  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

4525 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 1.3454 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 O.OOE+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4525 
9 

CONVERTER AND PUMPS 
HE1 

Date: 17-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 10.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 10.0 ■'■'■■■■:.. 3- : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 113,120  

4525 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 1.1966 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |       0.00% |       0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 O.OOE+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR, 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4525 
9 

CONVERTER AND PUMPS 
HE2 

17-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 8.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 8.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 113,120 

4525 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE3 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH      | F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 I 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.905 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4525 
9 

CONVERTER AND PUMPS 
HE3 

Date: 17-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 6.7 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 6.7 ,    3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 113,120  

4525 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE4 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 

W 

2400 2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 1.1335 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4525 
9 

CONVERTER AND PUMPS 
HE4 

Date: 17-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 8.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 8.4 ■ ■■■' y : 



ENERGY CALCULATIONS 

BUILDING 4530 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 195,670 

4530 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

4 
SINGLE ZONE AHU 
AC1 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

....::    INPUTS    :::..:,:::;::.::S.:..::;:'::.;.::;: INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 6000 
CFM - CLG 6000 

%OA 14.67% 
% Area 0.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 
Heating HRSON 2,688 5,376 
C/H HRSON 4,380 8,760 
Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.76E+03 5.76E+03 
NSC 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

18-Apr-95 
PAGE 2 OF 2 

4530 
4 

SINGLE ZONE AHU 
AC1 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,663.1 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 2.6 0.0 0.0 
Night Setback 0.0 0.0 110.5 

Sub Total 2.6 5,906.2 110.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 7.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 2.6 5,906.2 118.4 3  . ■' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 195,670  

4530 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU 
AC2 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use |     Occ. Day 

9 BRICK SMA BUILDING |   0730-1630 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

700 
1700 

M 
700 

1700 
700 

1700 

W 
700 

1700 

TH 
700 

1700 
700 

1700 
700 

1700 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 6000 
CFM - CLG 6000 

%OA 100.00% 
% Area 2.91% 

TON CAPC. 0 
MBTU CAPC. 0 

kwrron 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

(REQUIRED 
HR/YR 

1,680 
2,688 
4,380 
1,680 
2,688 
4,380 

PRESENT 
HR/YR 

3,360 
5,376 
8,760 

CONSTANT LOOKUP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.76E+03 5.76E+03 
NSC 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

18-Apr-95 
PAGE 2 OF 2 

4530 
4 

SINGLE ZONE AHU 
AC2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,663.1 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 2.6 0.0 0.0 
Night Setback 0.0 0.0 459.5 

Sub Total 2.6 5,906.2 459.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 32.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 2.6 5,906.2 492.3 ■■■■■■■.■:■. -I. ,3     ... 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 195,670  

4530 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU 
AC3 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 2500 

CFM - CLG 2500 
%OA 36.00% 

% Area 0.54% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.76E+03J 5.76E+03 
NSC 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
4 

SINGLE ZONE AHU 
AC3 

Date: 18-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,009.7 0.0 
Optimum ST/SP 0.0 86.3 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.9 0.0 0.0 
Night Setback 0.0 0.0 85.3 

Sub Total 0.9 2,095.9 85.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.9 2,095.9 91.4 ■,,■■■: v,,, ■,., J ■■;■   ; 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 195,670  

4530 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACC1 

Typical Building Information 
Category Construction Use Occ. Day 

BRICK SMA BUILDING 0730-1630 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 15 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 0.8 

LOOK-UP VALUE 
EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 261.93 261.93 
HOAOHC 160.74 160.74 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.19E+03 5.19E+03 
NSC 1.59E+05 1.59E+05 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
11 

CONDENSING UNIT 
ACC1 

Date: 18-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 143.6 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 143.6 0.0 .'  '3' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 195,670  

4530 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACC2 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 0j 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 27.0833 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 5 
EFF 0.8 

LOOK-UP VALUE 
EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 261.93 261.93 
HOAOHC 160.74 160.74 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHQ 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 5.19E+03 5.19E+03 

NSC 1.59E+05 1.59E+05 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
11 

CONDENSING UNIT 
ACC2 

Date: 18-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 259.2 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 259.2 0.0 .■:,'■.:.".■:.-:■■;■ '3" 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 195,670  

4530 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACC3 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCM/LC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

9 BRICK           JSMA BUILDING 0730-1630 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

700 
1700 

M 
700 

1700 
700 

1700 

W 
700 

1700 

TH 
700 

1700 
700 

1700 
700 

1700 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPO 6.666667 

MBTU CAPO 0 
kW/Ton 0 

MOSON 5 

EFF 0.8 

LOOK-UP VALUE 
EFFHP        |       0.00% |       0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 261.93 261.93 

HOAOHC 160.74 160.74 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.19E+03 5.19E+03 

NSC 1.59E+05 1.59E+05 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
11 

CONDENSING UNIT 
ACC3 

Date: 18-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 63.8 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 63.8 0.0 :■■':■.■.::.:■.■ 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                              BLDG: 
Building Sq.Ft.: 195,670  

4530 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP-1 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T        |       W TH F S 

Start Time 0 0 0                 0 0 0 0 

Stop Time 1700 1700 17001         1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 22.4 

kWTTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     91.70% 91.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,660 3,360 
Heating HRSON 4,256 5,376 
C/H HRSON 6,935 8,760 
Cooling HRSAV 700 
Heating HRSAV 1,120 
C/H HRSAV 1,825 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.76E+03 5.76E+03 
NSO 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

18-Apr-95 
PAGE 2 OF 2 

4530 
9 

CONVERTER AND PUMPS 
HTP-1 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,639.4 0.0 
Optimum ST/SP 0.0 9,171.6 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 947.4 

Sub Total 0.0 63,811.0 947.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 67.6 
HW OA Reset 0.0 0.0 165.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 63,811.0 1,180.8 ,.■.: .:3',:..■: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 195,670 

4530 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV1 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 45 

Load Factor 0.8 
CFM - HTG 23765 

CFM - CLG 47530 
%OA 19.40% 

% Area 1.64% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     90.60% 90.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.76E+03 5.76E+03 
NSC 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 4530 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 129,764.0 0.0 
Optimum ST/SP 0.0 5,569.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 259.0 

Sub Total 0.0 135,333.8 259.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 18.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 135,333.8 277.4 :y   .3:- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 195,670  

4530 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV2 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

9 BRICK           |SMA BUILDING 0730-1630 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

700 
1700 

M 
700 

1700 
700 

1700 

W 
700 

1700 

TH 
700 

1700 
700 

1700 
700 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 45 

Load Factor 0.8 

CFM - HTG 30170 

CFM - CLG 59540 
%OA 74.60% 

% Area 8.03% 
TON CAPC. 0 

MBTU CAPC. 0 
kWH"on 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     90.60% |     90.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.O0E+O0 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.76E+03 5.76E+03 
NSC 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4530 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 129,764.0 0.0 
Optimum ST/SP 0.0 5,569.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 1,268.0 

Sub Total 0.0 135,333.8 1,268.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 90.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 135,333.8 1,358.5 '■■':        3         . 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:       4530 
Building Sq.Ft.: 195,670  
System Type 2 
System Name: H&V UNIT 
System Number: HV3  

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

BRICK SMA BUILDING 0730-1630 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 45 

Load Factor 0.8 
CFM - HTG 24090 

CFM - CLG 48140 
%OA 74.60% 

% Area 2.91% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     90.60% 90.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 5.76E+03 5.76E+03 
NSO 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 4530 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 129,764.0 0.0 
Optimum ST/SP 0.0 5,569.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 459.5 

Sub Total 0.0 135,333.8 459.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 32.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 135,333.8 492.3 . .      3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 195,670  

4530 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU1 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 40 

Load Factor 0.8 
CFM - HTG 43380 
CFM - CLG 43380 

%OA 100.00% 
% Area 15.78% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     90.60% 90.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 
Heating HRSON 2,688 5,376 
C/H HRSON 4,380 8,760 
Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.76E+03 5.76E+03 
NSC 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU1 

18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 115,345.8 0.0 
Optimum ST/SP 0.0 4,950.9 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 2,491.8 

Sub Total 0.0 120,296.7 2,491.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 177.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 120,296.7 2,669.6 \":'.;3"'.'. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 195,670  

4530 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU2 

Typical Building Information 
Category {Construction   |     Use Occ. Day 

91         BRICK           |SMA BUILDING 0730-1630 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700j 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 40 

Load Factor 0.8 

CFM - HTG 43380 

CFM - CLG 43380 
%OA 100.00% 

% Area 15.78% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     90.60% 90.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HRPfR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.76E+03 5.76E+03 
NSC 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU2 

18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 115,345.8 0.0 
Optimum ST/SP 0.0 4,950.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 2,491.8 

Sub Total 0.0 120,296.7 2,491.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 177.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 120,296.7 2,669.6 ;,-:*'.;V: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 195,670 

4530 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU3 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 SUN-SAT 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 30 

Load Factor 0.8 
CFM - HTG 30360 
CFM - CLG 30360 

%OA 100.00% 
% Area 11.08% 

TON CAPC. 0 
MBTU CAPC. 0 

kwrron 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     90.20% 90.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 
Heating HRSON 2,688 5,376 
C/H HRSON 4,380 8,760 
Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.76E+03 5.76E+03 
NSC 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

18-Apr-95 
PAGE 2 OF 2 

4530 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU3 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 86,893.0 0.0 
Optimum ST/SP 0.0 3,729.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 1,749.6 

Sub Total 0.0 90,622.6 1,749.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 124.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 90,622.6 1,874.5 ■-:.■.':    3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 195,670  

4530 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU4 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category {Construction Use Occ. Day 

91         BRICK SMA BUILDING 0730-1630 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 14700 

CFM - CLG 14700 
%OA 100.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 1,400 

Heating HRSON 2,688 2,240 

C/H HRSON 4,380 3,650 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 261.93 261.93 

HOAOHC 160.74 160.74 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.19E+03 5.19E+03 
NSQ 1.59E+05 1.59E+05 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU4 

18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 0.0 ■:-       3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 195,670  

4530 

System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU5     

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use |     Occ. Day    | 

9 BRICK SMA BUILDING I   0730-1630 MON-FRI I 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 5400 
CFM - CLG 5400 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 1,400 
Heating HRSON 2,688 2,240 
C/H HRSON 4,380 3,650 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 261.93 261.93 

HOAOHC 160.74 160.74 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.19E+03 5.19E+03 
NSC 1.59E+05 1.59E+05 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU5 

Date: 18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          00|                          0.0|                          0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 195,670  

4530 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

700 
1700 

M 
700 

1700 
700 

1700 

W 
700 

1700 

TH 
700 

1700 
700 700 

1700 1700 

Present Operations 
Start Time 
Stop Time 

700 
1700 

M 
700 

1700 
700 

1700 

W 
700 

1700 

TH 
700 

1700 
700 

1700 
700 

1700 

INPUTS INPUT 
Motor HP 40 

Load Factor 0.8 
CFM - HTG 40680 
CFM - CLG 40680 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     90.60% |     90.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

1,680 
2,688 
4,380 

0 

PRESENT 
HR/YR 

1,400 
2,240 
3,650 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 261.93 261.93 

HOAOHC 160.74 160.74 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.19E+03 5.19E+03 
NSC 1.59E+05 1.59E+05 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

Date: 18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 0.0 ■ ■-:■■■■■:;■■:■■:...■:::■,.,..:$... ■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 195,670 

4530 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU7 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 SUN-SAT 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

700 
1700 

M 
700 

1700 
700 

1700 

W 
700 

1700 

TH 
700 

1700 
700 

1700 
700 

1700 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1540 
CFM - CLG 1540 

%OA 100.00% 
% Area 0.06% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

REQUIRED 
HR/YR 

1,680 
2,688 
4,380 
1,680 
2,688 
4,380 

PRESENT 
HR/YR 

3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.76E+03 5.76E+03 
NSC 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU7 

18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,009.7 0.0 
Optimum ST/SP 0.0 86.3 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 9.5 

Sub Total 0.0 2,095.9 9.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,095.9 10v2 ri:'.- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 195,670  

4530 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU8 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S        |       M T W TH F S 

Start Time 700             700 700 700 700 700 700 

Stop Time 17001         1700 1700 1700 1700 1700 1700 

Present Operations S M    __, T W TH F S        I 
Start Time 700 700j 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

INPUTS    ■ INPUT 
Motor HP 20 

Load Factor 0.8 
CFM - HTG 28000 
CFM - CLG 28000 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 1,400 

Heating HRSON 2,688 2,240 

C/H HRSON 4,380 3,650 

Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 245.00 245.00 

HOAOHC 150.00 150.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.76E+03 5.76E+03 
NSC 8.07E+04 8.07E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU8 

Date: 18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            |                            0.01                           0.01                            0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 195,670  

4530 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU9 

EMC NO.: 1406-006 

DATE: 18-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

9 BRICK SMA BUILDING 0730-1630 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 1700 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 

CFM - HTG 7000 

CFM - CLG 7000 
% OA                         j 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 1,400 

Heating HRSON 2,688 2,240 

C/H HRSON 4,380 3,650 

Cooling HRSAV 0 

Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 261.93 261.93 
HOAOHC 160.74 160.74 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHQ 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 5.19E+03 5.19E+03 

NSC 1.59E+05 1.59E+05 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

4530 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU9 

18-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 0.0 ■■■:■:■:,:. 3:        : 



ENERGY CALCULATIONS 

BUILDING 10000 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft.: 80,294  

10000 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-1 

Typical Building Information 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCyWLC 

PAGE 1 OF 2 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 o1 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
-  1- Motor HP 

Load Factor 0.8 

CFM - HTG 1125 

CFM - CLG 1125 

%OA 29.20% 

% Area 0.83% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 0 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTYl 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+OO 0.00E+00 

ECHC O.OOE+00 O.OOE+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,418.6 0.0 
Optimum ST/SP 0.0 162.0 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 1.7 0.0 0.0 

Night Setback 0.0 0.0 39.8 

Sub Total 1.7 4,580.7 39.8 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation °JL 0.5 0.3 

DDC Control 0.0 0.0 5.8 

HW OA Reset 0.0 00 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 1.7 4,581.2 45.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10000 
Bullding Sq.Ft.: 80,294  
System Type 3 
System Name: SINGLE ZONE AHU WITHOUT RETURN FAN 
System Number: AHU-2  

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

W 
600 

1800 

TH 
600 

1800 
600 

1800 

Present Operations S M T W TH F S 

Start Time 0 0 0 0j 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 2 

Load Factor 0.8 

CFM - HTG 1340 

CFM - CLG 1340 

%OA 29.20% 

% Area 1.20% 

TON CAPC. 0 

MBTU CAPC. 0 

kwrron 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1^400" 

PRESENT 
HR/YR 

3,360 Cooling HRSON 
Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+0O O.OOE+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC O.00E+0O 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-2 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 7,832.1 0.0 
Optimum ST/SP 0.0 287.5 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 3.1 0.0 0.0 

Night Setback 0.0 0.0 57.5 

Sub Total 3.1 8,119.6 57.5 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.6 0.4 

DDC Control 0.0 0.0 8.4 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 3.1 8,120.2 663 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10000 
Building Sq.Ft: 80,294  
System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-3  

Typical Building Information 
Category 

10 

Construction 
BRICK 

Use 
DIV CMD/CNTRL BUILDING    600-1800 

Occ. Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operattons S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP ,_            2 

Load Factor 0.8 

CFM - HTG 2910 

CFM - CLG 2910 

%OA 29.20% 

% Area 1.80% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |      78.00%|      78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 
" 1,400" 

PRESENT 
HR/YR 

"3,360 Cooling HRSON 
Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 
ECC 0.OOE+O0 0.0OE+00 

ECHC O.OOE+00 O.OOE+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.O0E+OO 0.00E+00 

DDCCC O.OOE+00 O.OOE+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-3 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 7,851.6 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 3.1 0.0 0.0 
Night Setback 0.0 0.0 86.2 

Sub Total 3.1 8,139.1 86.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 1.3 0.8 
DDC Control 0.0 0.0 12.6 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 3.1 8,140.4 99.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft.: 80,294  

10000 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-4   

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations           |       S M L        T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 

CFM - HTG 2575 

CFM - CLG 2575 

%OA 29.20% 

% Area 1.90% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      69.20% |     69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-4 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,638.9 0.0 
Optimum ST/SP 0.0 243.1 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 2.6 0.0 0.0 

Night Setback 0.0 0.0 91.0 

Sub Total 2.6 6,882.0 91.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 1.2 0.7 

DDC Control 0.0 0.0 13.3 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 2.6 6,883.2 105.0 .   *'"■■' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 80,294  

10000 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-5  

Typical Building Information 

Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0.33 

Load Factor 0.8 

CFM - HTG 585 

CFM - CLG 585 

%OA 29.20% 

% Area 0.35% 

TON CAPC. 0 

MBTU CAPC. 0 

kWATon 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

  DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECO 0.00E+00 O.00E+O0 

ECHC 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 O.OOE+OO 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

  CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-5 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,554.7 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.6 0.0 0.0 
Night Setback 0.0 0.0 16.8 

Sub Total 0.6 1,611.6 16.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.3 0.2 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.6 1,611.9' 19.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 80,294  

10000 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-6 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   |     Use Occ. Day 

10 BRICK           IDIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 o 

Present Operations S M T W TH H F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.125 

Load Factor 0.8 

CFM - HTG 410 

CFM - CLG 410 

%OA 29.20% 

% Area 0.10% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,400 

PRESENT 
HR/YR 
" 3,360 Cooling HRSON 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC O.OOE+00 O.OOE+00 

DDCCC O.OOE+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-6 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 591.2 0.0 
Optimum ST/SP 0.0 21.6 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.2 0.0 0.0 

Night Setback 0.0 0.0 4.6 
Sub Total 0.2 612.8 4.6 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.2 0.1 

DDC Control 0.0 0.0 0.7 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.2 613.0 5.3 3   : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.FL: 80,294  

10000 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-7 

Typical Building Information 
Category Construction Use                              Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING|   600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 

CFM - HTG 410 

CFM - CLG 410 

%OA 29.20% 

% Area 1.06% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,400 

PRESENT 
HR/YR 

"3,360 Cooling HRSON 
Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960^ 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.0OE+0O 

ECHO 0.00E+00 0.00E+00 

NSUCO 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC O.OOE+00 O.OOE+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-7 

07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,522.0 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 1.4 0.0 0.0 

Night Setback 0.0 0.0 50.8 

Sub Total 1.4 3,651.4 50.8 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.2 0.1 

DDC Control 0.0 0.0 7.4 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL :,.-.-..:.:.::■■: 1.4 3,651.6 58.3 ■ ■;-:-.::-^-m:-\/:,:^:3:r:::--:. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 80,294  

10000 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-8 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T 
L_        W 

TH ~~~\ F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 ,    0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 

CFM - HTG 860 

CFM - CLG 860 

%OA 29.20% 

% Area 0.86% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 O.OOE+00 

ECHO O.OOE+OO 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 0.00E+O0 

DDCCC 0.00E+OO 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-8 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr ^_       MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,558.1 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.6 0.0 0.0 
Night Setback 0.0 0.0 41.2 

Sub Total 0.6 1,615.1 41.2 

Economizer 0.0 0.0 
 ~""OA 

°-°-, 
Ventilation/Recirculation 0.0 0.2 

DDC Control 0.0 0.0 6.0 
HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 Ö.Ö 0.0 
Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.6 1,615.5 47.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 80,294  

10000 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-9   

Category 
10 

Typical Building Information 
Construction 

BRICK 

Use 
DIV CMD/CNTRL BUILDING 

Occ. 
600-1800 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0.33 

Load Factor 0.8 

CFM - HTG 860 

CFM - CLG 860 

%OA 29.20% 

% Area 0.56% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

Cooling HRSON 

REQUIRED 
HR/YR 

1,400 

Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

2,240 
3,650 
1,960 
3,136 
5,110 

PRESENT 
HR/YR_ 

*" 3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHQ 0.O0E+O0 0.O0E+O0 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.O0E+O0 0.00E+O0 

DDCCC O.OOE+00 0.0OE+0O 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-9 

07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,558.1 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.6 0.0 0.0 
Night Setback 0.0 0.0 26.8 

Sub Total 0.6 1,615.1 26.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.4 0.2 
DDC Control 0.0 0.0 3.9 

HW OA Reset 0.0 0.0 0.0 

.Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.6 1,615.5 31.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 80,294  

10000 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-10   

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction          Use Occ. Day 

10 BRICK           IDIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W 

Start Time 0 600 600 600 

Stop Time 0 1800 1800 1800 

TH 
600 

1800 

600 
1800 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP Ö.33I 
Load Factor 0.8 

CFM - HTG 860 

CFM - CLG 860 

%OA 29.20% 

% Area 0.75% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC O.OOE+00 0.00E+O0 

ECHC 0.00E+00 0.00E+00 

NSUCC 1 26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+O0 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-10 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,558.1 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.6 0.0 0.0 
Night Setback 0.0 0.0 36.0 

Sub Total 0.6 1,615.1 36.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.4 0.2 

DDC Control 0.0 0.0 5.3 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.6|                    1,615.5|                        41.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 80,294  

10000 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-11 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.25 

Load Factor 0.8 

CFM - HTG 500 

CFM - CLG 500 

%OA 29.20% 

% Area 0.46% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR7YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+OO 0.00E+00 

ECHC O.OOE+OO 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC O.00E+OO 0.00E+00 

DDCCC 0.00E+OO 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



E M C ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-11 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 1,178.5 0.0 
Optimum ST/SP 0.0 43.1 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.5 0.0 0.0 

Night Setback 0.0 0.0 22.1 

Sub Total 0.5 1,221.7 22.1 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.2 0.1 

DDC Control 0.0 0.0 3.2 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0,5 1,221.9 25.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0O33 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10000 
Building Sq.Ft: 80,294        
System Type 3 
System Name: SINGLE ZONE AHU WITHOUT RETURN FAN 
System Number: AHU-12  

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M        | T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 180fT 1800 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 
 0 
2400 

INPUTS INPUT 
Motor HP 0.25 

Load Factor 0.8 

CFM - HTG 1150 

CFM - CLG 1150 

%OA 29.20% 

% Area 3.41% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1 ^400 

PRESENT 
HR/YR 

3,360 Cooling HRSON 
Heating HRSON 2,240 5,376 

C/H HRSON 3,650j 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECQ 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-12 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,186.6 0.0 
Optimum ST/SP 0.0 43.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.5 0.0 0.0 

Night Setback 0.0 0.0 163.4 

Sub Total 0.5 
0.0 

,                     1,229.7 163.4 

Economizer 0.0 0.0 
Ventilation/Recirculation 0.0 0.5 

0.0 
0.3 

DDC Control 0.0 23.8 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.5 1,230.2 187.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft.: 80,294  

10000 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-13 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction         Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH 

Start Time 0 600 600 600 ( 
Stop Time 0 1800 1800 1800 1! 

TH F S 
600 600 0 

1800 1800 _q] 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.25 

Load Factor 0.8 

CFM - HTG 1150 

CFM-CLG 1150 

%OA 29.20% 

% Area 3.41% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 O.OOE+00 

ECHC O.OOE+00 0.00E+OO 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.0OE+0O O.OOE+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU-13 

07-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 1,186.6 0.0 

Optimum ST/SP 0.0 43.1 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.5 a(L 0.0 

Night Setback 0.0 0.0 163.4 

Sub Total 0.5 1,229.7 163.4 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.5 0.3 

DDC Control 0.0 0.0 23.8 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.5 1,230.2 187.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 80,294  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU-14  

10000 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
10 BRICK 

Use 
DIV CMD/CNTRL BUILDING 

Occ. 
600-1800 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 

CFM - HTG 4400 

CFM - CLG 0 

%OA 100.00% 

% Area 16.20% 

TON CAPC. 0 

MBTU CAPC. 0 

kwrron 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Coolinq HRSON 1,400 3,360 

Heatinq HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 r       8.04E-06 

DC DUTY '            0.0Ö 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1 26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC O.OOE+00 O.OOE+OO 

DDCCC O.OOE+00 O.OOE+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-14 

07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 11,574.7 0.0 

Optimum ST/SP 0.0 425.8 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 776.1 

Sub Total 0.0 12,000.6 776.1 

Economizer 0.0 0.0 
0.0 

'""OJD 
0.0 

0.0 

Ventilation/Recirculation 0.0 0.0 
113~3 DDC Control 0.0 

HW OA Reset 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0 0 12,000.6 889.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10000 
Building Sq.Ft.: 80,294  
System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU-15 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction i      Use Occ. Day 
MON-FRI 10 BRICK DIV CMD/CNTRL BUILDING 600-1800 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 öl 0 0 0 

Stop Time 2400 24ÖÖ~l 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 1 

Load Factor 0.8 

CFM - HTG 2550 

CFM - CLG 0 

%OA 100.00% 

% Area 10.30% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Coolinq HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

[            CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-15 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,404.6 0.0 

Optimum ST/SP 0.0 162.0 0.0 

Duty Cycle 0.0 0.0 u_                                  00 

Demand Limit 0.0 0.0 L                          0.0 

Night Setback 0.0 0.0 493.5 

Sub Total 0.0 4,566.7 
0.0 
0.0 

493.5 

Economizer 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 

DDC Control 0.0 ö.ol 72.0 

HW OA Reset 0.0 Ö.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.01                    4,566.7 565.5 1 __■.__.:_  ;3;_ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-O033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq!Ftj 80,294  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10000 

System Number: AHU-16 

Typical Building Information 

Category Construction 
10 BRICK 

Use 
DIV CMD/CNTRL. BUILDING 

Occ. 

600-1800 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1800 

600 
1800 

w 
600 

1800 

TH 
"   600 

~1800 

600 
1800 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS 
Motor HP 

Load Factor 
CFM - HTG 
CFM - CLG 

%OA 
% Area 

TON CAPC. 
MBTU CAPC^ 

kW/Ton 
MOSON 

EFF 

_INPUT_ 
 0.5 

0.8 
1610 

0 
100.00% 

6.50% 

12 

LOOK-UP VALUE 
EFFHP 65.00%]     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,400 

PRESENT 
HR/YR 

3,360 Cooling HRSON 
Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP |      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00j 0.00E+00 

ECHC 0.0OE+O0 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+O0 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-16 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,344.6 0.0 
Optimum ST/SP 0.0 86.3 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 311.4 

Sub Total 0.0 2,430.9 311.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL ■±±1.    ^** 2,430.9 356.8 , .j;;:.:L..,: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 80,294  

10000 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
SF-1 

EMC NO.: 1406-006 

DATE: 13-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDIN 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 2750 

%OA 100.00% 

% Area 0.00% 

TON CAPO 0 

MBTU CAPO 0 

kVWTon 0 
MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HRWR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.17E-05 0.00E+00 

COAUHC 8.32E-06 0.00E+00 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 
DDCCHG 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 
CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10000 
System Type 14 
System Name: VENTILATION 
System Number: SF-1 

Date: 13-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,534.2 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 2,777.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 2,777.3 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 80,294  

10000 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
SF-2 

EMC NO.: 1406-006 

DATE: 13-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDIN 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation I       S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time I 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 2750 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.17E-05 0.00E+00 

COAUHC 8.32E-06 0.00E+00 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+OO 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 8.71 E+03 8.71 E+03 
NSO 5.97E+04 5.97E+04 

FV 6 6 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10000 
System Type 14 
System Name: VENTILATION 
System Number: SF-2 

13-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,534.2 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 2,777.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 2,777.3 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 80,294  

10000 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
SF-3 

EMC NO.: 1406-006 

DATE: 13-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDIN 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
0 Start Time 0 600 600 600 600 600 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 2750 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.17E-05 0.00E+00 

COAUHC 8.32E-06 0.00E+00 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 8.71 E+03 8.71 E+03 
NSC 5.97E+04 5.97E+04 

FV 6 6 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10000 
System Type 14 
System Name: VENTILATION 
System Number: SF-3 

Date: 13-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,534.2 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 2,777.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 2,777.3 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 80,294  

10000 

EMC NO.: 1406-006 

DATE: 13-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
SF-4 

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDIN 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4750 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.17E-05 0.00E+00 

COAUHC 8.32E-06 0.00E+00 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 8.71 E+03 8.71 E+03 
NSC 5.97E+04 5.97E+04 

pj 6 6 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10000 
System Type 14 
System Name: VENTILATION 
System Number: SF-4 

Date: 13-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,997.7 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 3,285.2 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 3,285.2 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 80,294 

10000 

EMC NO.: 1406-006 

DATE: 13-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                  14 
System Name:                   VENTILATION 
System Number:               SF-31 

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDIN 600-1800 MON-FRI 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation s M T W TH F s 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 

W 

2400 2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4750 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.17E-05 0.00E+00 

COAUHC 8.32E-06 0.00E+00 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 8.71 E+03 8.71 E+03 
NSC 5.97E+04 5.97E+04 

FV 6 6 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10000 
System Type 14 
System Name: VENTILATION 
System Number: SF-31 

Date: 13-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,997.7 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 3,285.2 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 3,285.2 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 80,294  

10000 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
FTR-1 

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDIN 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 1200 1800 1800 1800 1800 1800 1200 

Present Operations s M T W TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 32.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,560 3,360 

Heating HRSON 4,096 5,376 

C/H HRSON 6,674 8,760 

Cooling HRSAV 800 
Heating HRSAV 1,280 

C/H HRSAV 2,086 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,678.3 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 1,533.1 

Sub Total 0.0 5,365.4 1,533.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 223.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
a;',:'   TOTAL :;       .   0.0' 5,365.4 1,756.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 80,294   

10000 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. I    Day 

10 BRICK DIV CMD/CNTRL BUILDIN 600-1800 I MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 1.372 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 
FV 0 6 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
9 

CONVERTER AND PUMPS 
HE1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 10.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 10.2 V.. ■■■'■:3'-:: ■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 80,294  

10000 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE2 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDIN 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 1.108 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 8.71 E+03 8.71 E+03 
NSC 5.97E+04 5.97E+04 

FV 0 6 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
9 

CONVERTER AND PUMPS 
HE2 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 8.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 8.2.. 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 80,294  

10000 

System Type 
System Name: 
System Number: 

8 
CHILLER AND PUMPS 
CH-1 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category Construction 
10 

Typical Building Information 

BRICK 

Use 
DIV CMD/CNTRL BUILDIN 

Occ. 
600-1800 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S        |       M T W TH F S 

Start Time 0                0 0 0 0 0 0 

Stop Time 2400           2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 30 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 8.71 E+03 8.71 E+03 
NSC 5.97E+04 5.97E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
8 

CHILLER AND PUMPS 
CH-1 

Date: 07-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 1.4 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 1.4 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 287.1 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
" '■"■■.TOTAL ,;.y ;;             "          , " ■.  y |; '7,,:                     1.4 j                  /.'' 287.1' |' : ^^-A:.'       ■ '0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 80,294  

10000 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCA/VLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

8 
CHILLER AND PUMPS 
CH-2 

Category 
10 

Typical Building Information 
Construction Use 

BRICK DIV CMD/CNTRL BUILDIN 

Occ. 
600-1800 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 30 
MBTU CAPC. 0 

kwrron 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 
COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 1.26E-05 1.26E-05 

NSUCHG 7.74E-06 7.74E-06 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 8.71 E+03 8.71 E+03 
NSC 5.97E+04 5.97E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10000 
8 

CHILLER AND PUMPS 
CH-2 

Date: 07-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 1.4 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 1.4 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 287.1 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 1.4 287.1 0.0 3 



ENERGY CALCULATIONS 

BUILDING 10030 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 2,372  

10030 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 

Typical Building Information 

24 
Construction 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

BRICK 

Use Occ. 
CHAPEL ZONE 0800-1400 

20 
32 

Day 
SUN 

Required Operation S M T w TH F S 

Start Time 800 0 900 0 900 0 0 

Stop Time 1300 0 1200 0 1200 0 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 
 0 
2400 

w TH F S 

0 0 
2400 

0 0 

2400 2400 2400 

INPUTS                                      j INPUT 

Motor HP 17.5 

Load Factor 0.8 

CFM - HTG 3216 

CFM-CLG 0 

%OA 48.78% 

% Area 58.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

340 

PRESENT 
HR/YR 

3,360 Cooling HRSON 
Heating HRSON 544 5,376 

C/H HRSON 886 8,760 

Cooling HRSAV 3,020 

Heating HRSAV 4,832 

C/H HRSAV 7,874 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+00 0.00E+00 

HOAOH 372.76 372.76 

HOAOHC 185.87 185.87 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+0O O.OOE+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC O.OOE+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC 0.00E+00 0.O0E+0O 

DDCCC 0.00E+00 0.O0E+O0 

DSC 7.01 E+03 7.01 E+03 

NSC 2.51 E+05 2.51 E+05 

FV 147 147 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10030 
System Type 2 
System Name: H&V UNIT 
System Number: AHU1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 94,795.3 0.0 
Optimum ST/SP 0.0 2,263.5 0.0 
Duty Cycle 0.0 o.oi 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 345.9 

Sub Total 0.0 97,058.7 345.9 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 22.1 

DDC Control 0.0 0.0 9.6 
HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 

 0.0 Chiller Demand Limit 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 97,058.7 :■■.,..::::::■■.■■. 377.7 .3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 7,048  

10030 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU2 

Typical Building Information 

Category Construction 
25 BRICK 

Use 
CHAPEL OFFICE ZONE 

Occ. 
0600-1700 

Day 
SUN-FRI 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Rwiuired Ooeration           I       S M T W TH F S 

Start Time 600 600 600 600 600 600 0 

Stop Time 1300 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS 
Motor HP 

Load Factor 
CFM - HTG 
CFM - CLG 

%OA 
% Area 

TON CAPC. 
MBTU CAPC. 

kW/Ton 
MOSON 

EFF 

LOOK-UP VALUE 
EFFHP 

INPUT 
15 

0.8 
2900 

31.03% 
77.00% 

12 
"   1 

86.70%       86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,480 3,360 

Heating HRSON 2,368 5,376 

C/H HRSON 3,859 8,760 

Cooling HRSAV 1,880 

Heating HRSAV 3,008 

C/H HRSAV 4,901 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC O.00E+0O 0.00E+00 

HOAOH 347.79 347.79 

  HOAOHC 173.42 173.42 

COAOC 0.00E+00 0.00E+00 

  

COAOHC 0.00E+00 O.OOE+00 

"  DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+O0 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+0O 

NSUCHC 0.0OE+O0 0.00E+00 

DDCCHC O.OOE+OO 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 1.26E+04 1.26E+04 

NSC 3.30E+04 3.30E+04 

FV 52 52 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10030 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 50,581.4 0.0 

Optimum ST/SP 0.0 1,940.1 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 178.9 

Sub Total 0.0 52,521.5 178.9 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 9.0 

DDC Control 0.0 0.0 68.4 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                             |                            0.0 j                  52,521.51                        256.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft.: 7,048  

10030 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
HE1   

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

25 BRICK CHAPEL OFFICE ZONE 0600-1700 SUN-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 1300 1800 1800 1800 1800 1800 1200 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS                                      I INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.505 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |        0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 

L   HR/YR 

Cooling HRSON 2,580 3,360 

Heatinq HRSON 4,128^ 5,376 

C/H HRSON 6,726 8,760 

Cooling HRSAV 780 

Heating HRSAV 1,248 

C/H HRSAV 2,034 

—-- 
CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+O0 

COAUHC 0.00E+00 0.00E+00 

HOAOH 347.79 347.79 

HOAOHC 173.42 173.42 

COAOC O.OOE+00 0.00E+00 

  COAOHC 
DC DUTY1 

O.OOE+00 0.00E+00 

0.00 0.00 

DC DEMAND 0.17 0.17 

ECC O.00E+0O 0.00E+00 

ECHC 0.00E+O0 O.OOE+00 

NSUCC O.OOE+00 0.00E+00 

NSUCHC O.OOE+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.26E+04 1.26E+04 

NSC 3.30E+04 3.30E+04 

FV 52 52 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OP1 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10030 
10 

HOT WATER BOILER AND PUMPS 
HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.7 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 3.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 7,04«  

I System Type 
System Name: 

I System Number: 

10030 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

12 
BASEBOARD RADIATION 
FTR-1 

Typical Building Information 

Category | Construction Use Occ. Day 

251         BRICK CHAPEL OFFICE ZONE 0600-1700 SUN-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 600 600 600 600 600 600 0 

Stop Time 1300 1700 1700 1700 1700 1700 o 

Present Operations S M T W I      TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 28.50% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,480 

PRESENT 
_HR/YR 

3,360 Cooling HRSON 
Heating HRSON 2,368 5,376 

C/H HRSON 3,859 8,760 

Cooling HRSAV 1,880 

Heating HRSAV 3,008 

C/H HRSAV 4,901 

CONSTANT LOOK-UP INPUT 
0.00 HOAUH 0.00 

HOAUHC 0.00 0.00 

COAUC 0.O0E+O0 O.OOE+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 347.79 347.79 

HOAOHC 173.42 173.42 

COAOC 0.00E+00 O.OOE+00 

COAOHcl 0.00E+00 O.OOE+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC O.OOE+00 O.OOE+00 

NSUCC 0.00E+O0 0.00E+O0 

NSUCHC 0.0OE+O0 0.00E+00 

DDCCHC 0.00E+0O 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 1.26E+04 1.26E+04 

NSC 3.30E+04 3.30E+04 

FV 52 52 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10030 
12 

BASEBOARD RADIATION 
FTR-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,600.5 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback O.Oj 0.0 66.2 

Sub Total 0.0 4,888.1 66.2 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 25.3 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 00 4,888.1 91.5 3 



ENERGY CALCULATIONS 

BUILDING 10050 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 77,130  

10050 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 800 600 600 600 600 600 800 

Stop Time 2000 2100 2100 2100 2100 2100 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20875 

CFM - CLG 0 
%OA 20.00% 

% Area 14.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kWfTon 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR   I   HR/YR 

Cooling HRSON 2,260 3,360 

Heating HRSON 3,616 5,376 

C/H HRSON 5,892 8,760 

Cooling HRSAV 1,100 
Heating HRSAV 1,760 
C/H HRSAV 2,868 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOC 0.00E+00 0.00E+00 

COAOHCl 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECG 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCCI 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

03-Apr-95 
PAGE 2 OF 2 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 29,595.5 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 584.0 

Sub Total 0.0 31,535.6 584.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 105.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 31,535.6 689.3 3     : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 77,130  

10050 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 800 600 600 600 600 600 800 

Stop Time 2000 2100 2100 2100 2100 2100 2000 

Present Operations S M T W TH F S 

'Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20875 

CFM - CLG 0 
%OA 20.00% 

% Area 14.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        !     86.70% 86.70% 

HOURS                    REQUIRED: PRESENT 
CALCULATIONS                 HR/YR    j    HR/YR 

Cooling HRSON 2,260 3,360 

Heating HRSON 3,616 5,376 

C/H HRSON 5,892 8,760 

Cooling HRSAV 1,100 
Heating HRSAV 1,760 

C/H HRSAV 2,868 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUd 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO, 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

03-Apr-95 
PAGE 2 OF 2 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 29,595.5 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 584.0 

Sub Total 0.0 31,535.6 584.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 105.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   ;■■ 0.0 31,535.6 689^3 ■ '■ S-i ■■?;::::.;::;: 3: :V::: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 77,130 

10050 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU3 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 800 600 600 600 600 600 800 

Stop Time 2000 2100 2100 2100 2100 2100 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20875 
CFM - CLG 0 

%OA 20.00% 
% Area 14.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS                    REQUIRED; PRESENT 
CALCULATIONS            :    HR/YR    i    HR/YR 

Cooling HRSON 2,260 3,360 

Heating HRSON 3,616 5,376 

C/H HRSON 5,892 8,760 

Cooling HRSAV 1,100 
Heating HRSAV 1,760 

C/H HRSAV 2,868 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUG 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHCl 77.49 77.49 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY1 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHQ 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

03-Apr-95 
PAGE 2 OF 2 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU3 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
jSchedule ST/SP 0.0 29,595.5 0.0 
jOptimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 584.0 

Sub Total 0.0 31,535.6 584.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 105.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 31,535.6 689.3 ■'ST 3 ■:::■■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 77,130  

10050 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S        I M T W TH F S 

Start Time 800! 600 600 600 600 600 800 

Stop Time 2000! 2100 2100 2100 2100 2100 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 15 

Load Factor 0.8 
CFM - HTG 20875 
CFM - CLG 0 

%OA 20.00% 
% Area 14.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,260 3,360 

Heating HRSON 3,616 5,376 

C/H HRSON 5,892 8,760 

Cooling HRSAV L        1,100 
Heating HRSAV 1,760 
C/H HRSAV 2,868 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHO 0.00 0.00 
COAUÖ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOHj 126.26 126.26 

HOAOHC 77.49 77.49 
COAOO 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECd 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHd 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

03-Apr-95 
PAGE 2 OF 2 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

HEATJNG AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 29,595.5 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 584.0 

Sub Total 0.0 31,535.6 584.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 105.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:■:.;.:   ■TOTAL .   : 0.0, 31,535.6 689.3 „    .3-   ■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 77,130 

10050 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU5 

Typical Building Information 
Category ! Construction Use Occ. Day 

8           BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 1100 1600 1700 1600 1700 1600 1100 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 6500 
CFM - CLG 0j 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        t     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,000 3,360 
Heating HRSON 1,600 5,376 
C/H HRSON 2,607 8,760 
Cooling HRSAV 2,360 
Heating HRSAV 3,776 
C/H HRSAV 6,153 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

03-Apr-95 
PAGE 2 OF 2 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 22,488.1 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 166.8 

Sub Total 0.0 23,175.2 166.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 30.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 23,175.2 197.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 77,130  

10050 

| System Type 
I System Name: 
l System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
; Start Time 
;Stop Time 

1100 
2000 

M 
1600 
2000 

1700 
2000 

w 
1600 
2000 

TH 
1700 
2000 

1600 
2000 

1100 
2000 

Present Operations S M T w TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 6500 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPO 0 
MBTU CAPO 0 

kWfTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS                    jREQUIRED PRESENT 
CALCULATIONS           !   HR/YR   j   HR/YR 

Cooling HRSON                  j         1,000 3,360 
Heating HRSON 1,600 5,376 
C/H HRSON 2,607 8,760 
Cooling HRSAV 2,360 
Heating HRSAV 3,776 
C/H HRSAV 6,153 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHO 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHCl 77.49 77.49 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSd 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

03-Apr-95 
PAGE 2 OF 2 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 22,488.1 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 166.8 

Sub Total 0.0 23,175.2 166.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 30.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 23,175.2 197.0 3    .  . 



• 

EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 77,130  
System Type 

10050 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7   

Typical Building Information 

Category 
8 

Construction 
BRICK 

Use 
PHYS FIT CENTER 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Occ. 
0645-2000 

Day 
MON-FRI 

Required Operation 
Start Time 
Stop Time 

1100 
2000 

M 
1600 
2000 

1700 
2000 

_w  
1600 
2000 

TH 
1700 
2000 

2600 
2000 

1100 
2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 2 

Load Factor 0.8 
CFM - HTG 2500 

CFM - CLG 0 

%OA 100.00% 

% Area 1.60% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

i LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED; PRESENT 

Cooling HRSON 
Heating HRSON 
C/H HRSON 

HR/YR 
" 800 

Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

1,280 
2,086 
2,560 
4,096 
6,674 

HR/YR_ 
" 3,360 

5,376 
8,760 

CONSTANT LOOK-UP!      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 

COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECQ 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCG 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 9.76E+03 9.76E+03 

NSC 5.41 E+04 5.41 E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

|                              OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

Date: 03-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 10,207.9 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 66.7 

Sub Total 0.0 10,495.4 66.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0! 0.0 0.0 
Kemote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                       ■■.] 0.0 i 10,495.4| 78.8 .■■.:': :v:-y'.-.:. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 77,130  

10050 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 800 600 600 600 600 600 800 

Stop Time 2000 2100 2100 2100 2100 2100 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 9364 

CFM - CLG 0 
%OA 100.00% 

% Area 6.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        j     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,260 3,360 

Heating HRSON 3,616 5,376 

C/H HRSON 5,892 8,760 

Cooling HRSAV 1,100 

Heating HRSAV 1,760 

C/H HRSAV 2,868 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHG O.OOE+OOj 0.00E+00 
HOAOH 126.26 126.26 

HOAOHCl 77.49 77.49 

COAOG 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

03-Apr-95 
PAGE 2 OF 2 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 15,438.8 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 250.3 

Sub Total 0.0 16,450.9 250.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 16,450.9 295.4 3    . 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 77,130  

10050 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use 
BRICK PHYS FIT CENTER 

Occ. Day 
0645-2000   I  MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 800 600 600 600 600 600 800 

Stop Time 2000 2100 2100 2100 2100 2100 2000 

Present Operations S M T W TH F S 

I Start Time 0 0 0 0 0 0 0 

| Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4170 
CFM - CLG 0 

%OA 100.00% 
% Area 2.80% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP 79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,260 3,360 
Heating HRSON 3,616 5,376 
C/H HRSON 5,892 8,760 
Cooling HRSAV 1,100 
Heating HRSAV 1,760 
C/H HRSAV 2,868 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DCDUTY! 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00, 0.00E+00 
NSUCG 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.76E+03 9.76E+03 
NSd 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

03-Apr-95 
PAGE 2 OF 2 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,496.0 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 116.8 

Sub Total 0.0 6,921.9 116.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 21.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■           TOTAL 0.0 6,921.9 137.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 77,130  

10050 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
| Start Time 800 600 600 600 600 600 800 
Stop Time 2000 2100 2100 2100 2100 2100 2000 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 12000 
CFM - CLG 0 

%OA 100.00% 
% Area 8.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     85.80% 85.80% 

HOURS                    REQUIRED; PRESENT 
CALCULATIONS           j   HR/YR   ;   HR/YR 

Cooling HRSON 2,260 3,360 
Heating HRSON 3,616 5,376 
C/H HRSON 5,892 8,760 
Cooling HRSAV 1,100 
Heating HRSAV 1,760 
C/H HRSAV 2,868 

CONSTANT^ LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
Dsd 9.76E+03 9.76E+03 
NSO 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

03-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 19,937.3 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 333.7 

Sub Total 0.0 21,244.3 333.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0_ 60.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Cbiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 21,244.3 393.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10050 
Building Sq.Ft.: 77,130  

I System Type 
jSystem Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation s     I M T W TH F S 

Start Time 800 600 600 600 600 600 800 

Stop Time 2000 2100 2100 2100 2100 2100 2000 

Present Operations S        i       M T W       j     TH F S 

Start Time 0 0 0 0!            0 0 0 

Stop Time 2400 2400 2400 24001       2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 14200 
CFM - CLG 0 

%OA 100.00% 
% Area 9.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     85.80% 85.80% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            !    HR/YR    i    HR/YR 

Cooling HRSON 2,260 3,360 
Heating HRSON 3,616 5,376 
C/H HRSON 5,892 8,760 
Cooling HRSAV 1,100 
Heating HRSAV 1,760 
C/H HRSAV 2,868 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCl 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOC 0.00E+00 0.00E+00 

COAOHq 0.00E+00 0.00E+00 
DCDUTYl 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.76E+03 9.76E+03 
NSO 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 03-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 19,937.3 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 375.4 

Sub Total 0.0 21,244.3 375.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 67.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   - 0.0 21,244.3 443.2 ",:     3.   . 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 77,130  

10050 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU12 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction ,_   Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W   __, TH F S 

Start Time 800 600 600 600 600 600 800 

Stop Time 2000 2100 2100 2100 2100 2100 2000 

Present Operations 
Start Time 
Stop Time 

 0 
2400 

M 

2400 

W 

2400 2400 

TH 
0 

2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 10500 
CFM - CLG 0 

%OA 100.00% 
% Area 7.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,260 3,360 

Heating HRSON 3,616 5,376 

C/H HRSON 5,892 8,760 

Cooling HRSAV 1,100 

Heating HRSAV 1,760 

C/H HRSAV 2,868 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOO 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10050 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU12 

03-Apr-95 
PAGE 2 OF 2 

! HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 15,438.8 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 292.0 

Sub Total 0.0 16,450.9 292.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 52.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 16,450.9 344.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 77,130  

10050 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use 
8 BRICK PHYS FIT CENTER 

Occ. 
0645-2000 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

i Start Time 800 600 600 600 600 600 800 

[Stop Time 2000 2100 2100 2100 2100 2100 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 
MBTU CAPC. 0.563 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        !      81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

HR/YR 
2,260 
3,616 
5,892 
1,100 
1,760 
2,868 

HR/YR 
3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 
COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHd 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10050 
9 

CONVERTER AND PUMPS 
HE1 

Date: 03-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,432.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 66.7 

Sub Total 0.0 7,119.7 66.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.0 
HW OA Reset 0.0 0.0 4.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL    ■■:. 0.0, 7,119.7 82.9 ;■. 3.   : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 77,130  

10050 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE2 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 800 600 600 600 600 600 800 

Stop Time 2000 2100 2100 2100 2100 2100 2000 

[Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 98.40% 

TON CAPC. 0 

MBTU CAPC. 6.512 
kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     86.70% 86.70% 

HOURS                    REQUIRED 
CALCULATIONS                HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,260 3,360 

Heating HRSON 3,616 5,376 

C/H HRSON 5,892 8,760 

Cooling HRSAV 1,100 
Heating HRSAV 1,760 

C/H HRSAV 2,868 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHCI 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10050 
9 

CONVERTER AND PUMPS 
HE2 

Date: 03-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 18,162.7 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 4,104.4 

Sub Total 0.0 20,102.8 4,104.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 740.7 
HW OA Reset 0.0 0.0 48.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 20,102.8 4,893.3 ■                          3          -:     , 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 77,130  

10050 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE3 

for pool water 

EMC NO.: 1406-006 

DATE: 03-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCM/LC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

8 BRICK PHYS FIT CENTER 0645-2000 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 900 1400 1500 1400 1500 1400 830 

Stop Time 1900 1900 1900 1900 1900 1900 1900 

Present Operations I       S M T W TH F S 

Start Time !        o 0 0 0 0 0 0 

Stop Time I          2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 1.065 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     85.80%|     85.80% 

HOURS              REQUIRED PRESENT 
CALCULATIONS        I  HR/YR  I  HR/YR 

Cooling HRSON 1,154 3,360 

Heating HRSON 1,846 5,376 

C/H HRSON 3,009 8,760 

Cooling HRSAV 2,206 

Heating HRSAV 3,530 

C/H HRSAV 5,751 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHcl 0.00 0.00 
COAUO 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 126.26 126.26 

HOAOHC 77.49 77.49 

COAOO 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCcd 0.00E+00 0.00E+00 
DSO 9.76E+03 9.76E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10050 
9 

CONVERTER AND PUMPS 
HE3 

Date: 03-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 24,537.7 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 25,844.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 25,844.7 7.9 Z 



ENERGY CALCULATIONS 

BUILDING 10100 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 11,250  

10100 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

^Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 
j——^■ -—■ ^—- 
i Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCCJ 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10100 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 147.6 

Sub Total 0.0 8,501.7 147.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 159.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 11,250  
System Type 
System Name: 
System Number: 

10100 

H&V UNIT WITHOUT RETURN FAN 
AHU-2   

Category 
17 

Typical Building Information 
Construction 

BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     69.20% 69.20% 

HOURS                    REQUIRED| PRESENT 
CALCULATIONS           I   HR/YR   I   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP :":^i;!NPUTÄiC 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHQ 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10100 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 28.1 

Sub Total 0.0 4,791.4 28.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 30.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 11,250  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

10100 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

17 

Construction 
BRICK 

Use Occ. 
BN HQ BLDG 0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time o 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.2602 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS                    REQUIRED; PRESENT 
CALCULATIONS                 HR/YR   j    HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUq 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 257.00 257.00 

HOAOHd 158.00 158.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCd 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10100 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 11,250  
System Type 
System Name: 
System Number: 

10100 

12 
BASEBOARD RADIATION 
HE2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

i                                17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600^ 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

i Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS                 HR/YR    j    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
Ecq 0.00E+00 0.00E+00 

ECHQ 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSCl 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR^ 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10100 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 527.0 

Sub Total 0.0 2,397.8 527.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 40.9 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 568.7 :"v:::.::-3-"::t-::: 



ENERGY CALCULATIONS 

BUILDING 10110 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,450  

10110 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR  ;  HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP vixINPUTi/::: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10110 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Date: 10-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 L                      287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■          TOTAL                ■    . 0.0 8,501.7 176.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 12,450  

i System Type 
{System Name: 
j System Number: 

10110 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU2   

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

I Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP ;;:|:i;iNPUTf:;:;S:;: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHCl 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10110 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

10-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
JVTM.  :'V;-;:■::■"■ ■::.:.■ 0.0 4,791.4 33.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,450  

10110 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 0.2602 
kWH"on 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHCI 158.00 158.00 
COAOQ 0.00E+00 0.00E+00 

COAOHO 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10110 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

i 
i 

Sub Total 0.0 5,328.6 0.0 I 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1i9 .3'■■■■■:.: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft:  12,450   

10110 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
17 

Typical Building Information 
Construction 

BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+00 
DC DUTY 0.00^ 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10110 
12 

BASEBOARD RADIATION 
HE2 

Date: 10-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.3 

Sub Total 0.0 2,397.8 583.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 629.3 3 



ENERGY CALCULATIONS 

BUILDING 10112 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 49,162  

10112 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK     0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F         | 
S 

Start Time 0 0 0 0 0 0 ° 
Stop Time 2400 2400 2400 2400 2400 2400 I 2400 | 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10112 
9 

CONVERTER AND PUMPS 
HE1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 2.9 ■:.-.:-::V':.::,,-:3 ' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 49,162  

10112 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM&SUPPLY.ENLBRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

. ■':     INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.6683 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC O.OOE+OOj 0.00E+00 

DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. I 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10112 
12 

BASEBOARD RADIATION 
HE2 

• 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 129.4 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 129.4 4.9 .:■ :'■ ■:::■■:■ 3        / 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-0-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 12,289  

10112 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category I Construction Use Occ. Day 

14 BRICK [ADM & SUPPLY.ENL BRK j  0600-1700   | MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 I 
32 

Required Operation I     s M T        I W TH F S 

Start Time I          o 600 600 I 600 | 600 600 | 0 

Stop Time I          o 1700 1700! 17001 1700 17001 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

24001 

W TH 

24001 2400 24001 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
f   HR/YR 

PRESENT 
HR/YR 

Cooling HRSON I         1,300 3,360 
Heating HRSON i         2,080 5,376 
C/H HRSON i         3,389 8,760 
Cooling HRSAV !         2,060 
Heating HRSAV 3,296 
C/H HRSAV !         5,371 

CONSTANT     LOOK-UP INPUT 
HOAUH)        0.00 0.00 

HOAUHCI           0.00 0.00 
COAUa 0.00E+00 O.OOE+00 

COAUHCI 0.00E+00 0.00E+00 
HOAOHI      220.75 220.75 

HOAOHCl       110.07 110.07 
COAOa 0.00E+00 0.00E+00 

COAOHCt 0.00E+OO 0.00E+00 
DC DUTY!           0.00 0.00 

DC DEMAN             0.17 0.17 
ECO 0.00E+00 O.00E+O0 

ECHCJ 0.00E+00 0.00E+00 
NSUCO O.OOE+00 0.00E+00 

NSUCHQ O.OOE+00 0.00E+00 
DDCCHO O.OOE+00 O.OOE+00 

DDCCG O.OOE+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSCl 4.86E+04 4.86E+04 

FV|                0 0 
CHWRI           9.57 9.57 

OAR           7.40 7.40 
OPT!       188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-0-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number 
System Type 
System Name: 
System Number: 

10112 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

i HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
(Schedule ST/SP 0.0 1,626.4 0.01                                      | 
Optimum ST/SP 0.0 56.9 0.0 l 

Duty Cycle 0.0 0.0 0.0 , 
Demand Limit 0.0 0.0 0.0 i 
Night Setback 0.0 0.0 101.6 I 

Sub Total 0.0 1,683.3 101.6 | 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 113.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 12,289  

10112 

I System Type 
| System Name: 
iSystem Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

Typical Building Information 
Category (Construction   I      Use Occ. Day 

141 BRICK |ADM & SUPPLY.ENL BRK [   0600-1700   i MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 I 
32 

Required Operation I     s I M        I T        1 W        | TH      | F         1 s 
Start Time I o| 600 | 6001 600! 600 i 600! 0 

Stop Time I 0| 17001 1700! 1700! 17001 17001 0 

Present Operations 
Start Time 
Stop Time 

M 
0 01 

2400 24001 

W I TH 
01 01 

24001 24001 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
|    HR/YR 

PRESENT 
HR/YR 

Cooling HRSON i         1,3001         3.360J 
Heating HRSON i         2,080 5.376J 
C/H HRSON I         3,389 8.760! 
Cooling HRSAV 1         2,060 
Heating HRSAV i         3,296 
C/H HRSAV ;         5,371 

CONSTANT    | LOOK-UP | INPUT 
HOAUHI          0.001 0.00 

HOAUHCi          0.00 i 0.00 
COAUCl 0.00E+00I 0.00E+O0 

COAUHO 0.00E+00I 0.00E+O0 
HOAOH)      220.751 220.75 

HOAOHd       110.071 110.07 
COAOa O.OOE+00! 0.00E+O0 

COAOHC! O.OOE+00) 0.00E+OO 
DC DUTY!         0.00 1 0.00 

DCDEMAN |          0.17| 0.17 
ECa 0.00E+00! 0.00E+O0 

ECHO: O.OOE+OOI 0.0OE+OO 
NSUCQ 0.00E+00I 0.00E+OO | 

NSUCHCI O.OOE+00 I 0.00E+OO 
DDCCHCt O.OOE+001 0.00E+O0 I 

DDCCO O.OOE+OOI 0.00E+O0 
DSC 5.84E+03I 5.84E+03 
NSq 4.86E+04! 4.86E+04 

Fvi               01 0 
CHWRI           9.57! 9.57 I 

OAR           7.40! 7.40 I 
OPT!       188.00! 188.001 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10112 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr           i kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 I 1,626.4 0.0 I 
Optimum ST/SP 0.0 i 56.9 0.0 I 
Duty Cycle 0.0 I 0.0 0.0 | 
Demand Limit 0.0 I 0.0 0.0 I 
Night Setback 0.0 I 0.0 101.6 i 

Sub Total 0.0! 1,683.3 101.6 ! 
Economizer 0.0 | 0.0 0.0 
Ventilation/Recirculation 0.0 i 0.0 0.0 
DDC Control 0.0! 0.0 12.2 
HW OA Reset 0.01 0.0 0.0 
Chilled Water Reset 0.0! 0.0 0.0 
Condenser Water Reset 0.0! 0.0 0.0 
Chiller Demand Limit o.o! 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL o.o! 1,683.3 113.8 3      | 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                          BLDG: 
Building Sq.Ft: 12,289  

10112 

EMC NO.: 1406406 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

Typical Building Information 
Category ! Construction Use Occ. Day 

141 BRICK IADM&SUPPLY.ENLBRK !   0600-1700  i MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 I 
32! 

Required Operation 
Start Time 
Stop Time 

0I 
M 

600 I 
17001 

W !     TH 
600! 600! 600 

1700! 1700! 1700 
600! 

17001 

Present Operations S M        I T        I W       1 TH F         ! S 

Start Time 01 01 01 0! 0 01 0 

Stop Time 24001 24001 24001 ,   2400i 2400 24001 2400 

INPUTS INPUT 

Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 

CFM - CLG 0 
%OA 100.00%i 

% Area 17.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1| 
LOOK-UP VALUE                                                     1 

EFFHP        I     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,3001        3,360 

Heatinq HRSON 2,0801        5,376 

C/H HRSON 3,3891        8,760 

Cooling HRSAV 2.060 

jHeating HRSAV 3,296 I 
IC/H HRSAV 5,371! 

CONSTANT    i LOOK-UP \ INPUT 
HOAUHI           0.001 0.00 

HOAUHG          0.00 i 0.00 
COAUC 0.00E+00! 0.00E+00 

COAUHC 0.00E+00, O.OOE+00 
HOAOH!       220.751 220.75 

HOAOHC       110.07! 110.07 

COAOG O.OOE+00! 0.00E+00 
COAOHC 0.00E+00I 0.00E+00 
DC DUTY!          0.00 | 0.00 

DCDEMAN             0.171 0.17 

ECG 0.00E+00I 0.00E+O0 
ECHC 0.00E+00I 0.00E+00 

NSUCCi O.OOE+00 i O.OOE+00 
NSUCHC 0.00E+00 | 0.00E+00 

DDCCHC O.OOE+00 I 0.00E+00 

DDCCG O.OOE+OOI 0.00E+00 
DSC 5.84E+03I 5.84E+03 
NSC 4.86E+04! 4.86E+04 

FVt                Oi 0 
j                           CHWR!          9.571 9.57 

j                                OAR]           7.401 7.40 
OPTi       188.00! 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10112 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS I           kW/yr kWh/yr          | MBtu/yr MH/yr 
Schedule ST/SP I                           0.0 1,626.4 I 0.0 
Optimum ST/SP 0.0 56.9 I 0.0 
Duty Cycle 0.0 0.0 I 0.0 i 
Demand Limit 0.0 0.0 | 0.0 
Night Setback 0.0 0.0 I 101.6 I 

Sub Total 0.0 1,683.31 101.6 
Economizer 0.0 0.01 0.0 
Ventilation/Recirculation 0.0 0.01 0.0 
DDC Control 0.0 0.0 i 12.2 
HW OA Reset 0.0 0.01 0.0 
Chilled Water Reset 0.0 0.0! 0.0 
Condenser Water Reset 0.0 0.0 1 0.0 
Chiller Demand Limit 0.0 o.o! 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.31 113.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 36,867  

10112 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

EMC NO.: 1406406 

DATE: 01-Apr-95 
PREPARED BY: CSW/BMG 
CHECKED BY: KC/WLC 
PAGE 1 OF 2 

Typical Building Information 
Category I Construction  ]_    Use                        | Occ.     |    Day    | 

15 i          BRICK           [ADM & SUPPLY, ENL BRK I 0000-2400   i SUN-SAT | 

Enter Weeks of Summer: 
Enter Weeks of Winter 

20 
32 

Required Operation s     I M        | T        I W TH      | F         ! S 
Start Time °! 0| 0! 0 0| 0I 0 
Stop Time 2400 I 2400 I 2400! 2400 2400 | 2400 I 2400 

Present Operations           (        S M       |        T W TH F         I        S 
Start Time                         |_             0 Ol               0 0 0 0I                0 
Stop Time                           |         2400 24001          2400 2400 2400 2400 I          24001 

INPUTS INPUT J 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   I   HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5.376 | 
C/H HRSON 8,760 8,760 | 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 

CONSTANT    | LOOK-UP INPUT 
HOAUHI           0.00 0.00 I 

HOAUHC           0.00 0.00 
COAUÖ 0.00E+00 0.00E+00 

COAUHG O.OOE+00 0.00E+00 
HOAOH           0.00 0.00 

HOAOHG           0.00 0.00 
COAOC O.OOE+00 O.OOE+00 

COAOHO 0.00E+00 0.00E+00 
DC DUTY)           0.00 0.00 

DC DEMAN |           0.17 0.17 
ECO 0.00E+00 0.00E+00 

ECHO 0.00E+00 O.OOE+00 
NSUCa 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.0OE+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+0O 
DSC  1.40E+04 1.40E+04 
NSC O.OOE+00 0.00E+0O | 

FVl                0 0| 
CHWR]           9.57 9.57 | 

OAR!           7.40 7.40 I 
OPT:           0.00 0.00! 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

BIdg Number: 
System Type 
System Name: 
System Number 

10112 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr         I MBtu/yr MH/yr 
Schedule ST/SP 0.0! 0.0 j 0.0 
Optimum ST/SP 0.01 0.0! 0.0 i 

Duty Cycle 0.0 I 0.0 I 0.0 
Demand Limit 0.0 I 0.0 | 0.0 l 
Night Setback 0.01 0.0! 0.0 ! 

Sub Total 0.0 I 0.0 | 0.0 i 
Economizer 0.0 i 0.0 I 0.0 ; 
Ventilation/Recirculation o.o! 0.01 0.0 i 
DDC Control 0.0! o.o! 87.8 i 
HW OA Reset 0.01 0.0 I 0.0 ! 
Chilled Water Reset o.o! o.o! 0.0 
Condenser Water Reset 0.0 I 0.0 | 0.0 ! 
Chiller Demand Limit 0.0 i 0.0 I 0.0 ! 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
I 

3 ! 
TOTAL 0.0 i 0.01 87.8 3 ! 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. S 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                            BLDG: 
Building Sq.Ft: 36,867  

10112 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

! System Type 
System Name: 
[System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Typical Building Information 
Category j Construction Use Occ. Day    j 

15 BRICK ADM & SUPPLY, ENL BRK !   0000-2400   i SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 I 
32 

Required Operation S M T        I W       i TH      | F         I S 
Start Time 0 0 0! 0i 0| 0I 0 
Stop Time 2400 2400 2400! 2400! 2400 I 2400 i 2400 

Present Operations S M        ! T        I W       | TH F         I S 
Start Time 0 o| 0! 0! 0| 0! 0 
Stop Time 2400 2400 | 2400 i 2400 I 2400 | 2400 I 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0I 
MOSON 121 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 

CONSTANT    ! LOOK-UP I      INPUT      i 
HOAUHI           0.00 0.00 I 

HOAUHC           0.00 0.00 
COAUC O.OOE+00 O.OOE+00 

COAUHCI O.OOE+00 0.00E+00 
HOAOHI          0.00 0.00 

HOAOHG          0.00 0.00 
COAOG 0.00E+00 0.00E+00 

COAOHG O.OOE+00 0.00E+00 
DC DUTY!          0.00 0.00 

DC DEMAN             0.17 0.17 
ECQ 0.00E+00 O.OOE+00 

ECHO: O.OOE+OO 0.00E+00 
NSUCa 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC O.OOE+OO 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 
DSC  1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV                0 0 
CHWRI           9.57 9.57 

OAR!           7.40 7.40 
OPT           0.00 0.00 | 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10112 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM 
Schedule ST/SP 
Optimum ST/SP 
Duty Cycie 
Demand Limit 
Night Setback 

Sub Total 
Economizer 

kW/yr 

Ventilation/Recirculation 
DDC Control 
HW OA Reset 
Chilled Water Reset 
Condenser Water Reset 
Chiller Demand Limit 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
TOTAL 

0.0 I 
0.01 
0.0 i 

kWh/yr 

0.0 
0.0 I 
0.0 I 
0.01 
0.0! 
0.0! 
0.0 I 
0.0 i 
0.0 I 
0.0 I 

0.0! 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

MBtu/yr 

0.01 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

87.8 
0.0 
0.0 
0.0 
0.0 

87.8 

MH/yr 

Z_ 
3 



ENERGY CALCULATIONS 

BUILDING 10114 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 47,038  

10,114 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

Typical Building Information 
Category 

14 

Construction 
BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON L        5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,114 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.01                      287.5 j                          2.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 47,038  

10,114 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 
 0 
2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.O0E+O0 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,114 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 4.9 v .3   "■■ 



• 

EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG:        10114 
Building Sq.Ft:                       11,760 

EMC NO.: 1406-006 

DATE:                      02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    1 
System Name:                    H&V UNIT WITHOUT RETURN FAN 
System Number:               AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation s M T W TH F S 
Start Time 0 600 600 600 600 600 0 
Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations s M T w TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

• 
INPUTS INPUT CONSTANT LOOK-UP INPUT 

Motor HP 0.33 HOAUH 0.00 0.00 

Load Factor 0.8 HOAUHC 0.00 0.00 
CFM - HTG 770 COAUC 0.00E+00 0.00E+00 

CFM - CLG 0 COAUHC 0.00E+00 0.00E+00 

%OA 100.00% HOAOH 220.75 220.75 

% Area 17.00% HOAOHC 110.07 110.07 

TON CAPC. 0 COAOC 0.00E+00 0.00E+00 

MBTU CAPC. 0 COAOHC 0.00E+00 0.00E+00 

kW/Ton 0 DC DUTY 0.00 0.00 
MOSON 12 DC DEMAN 0.17 0.17 

EFF 1 ECC 0.00E+00 0.00E+00 

LOOK-UP VALUE ECHC 0.00E+00 0.00E+00 
EFFHP        |     65.00%|     65.00% NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

Cooling HRSON 1,300 3,360 DSC 5.84E+03 5.84E+03 

Heating HRSON 2,080 5,376 NSC 4.86E+04 4.86E+04 

C/H HRSON 3,389 8,760 FV 0 0 

Cooling HRSAV 2,060 CHWR 9.57 9.57 

Heating HRSAV 3,296 OAR 7.40 7.40 

C/H HRSAV 5,371 OPT 188.00 188.00 

• 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10114 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 97.3 

Sub Total 0.0 1,683.3 97.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 108.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 11,760 

10114 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU4 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10114 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 97.3 

Sub Total 0.0 1,683.3 97.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 108.9 ,;'■■. -3: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 35,279  

10114 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCA/VLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. !    Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 I SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

.-.■--■■'.■'.INPUTS ■:■:■.■■>- INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 

CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10114 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 84.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 84;1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 35,279  

10114 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 

.   ;:     INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 

CFM - CLG 0 
%OA 100.00% 

% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kWATon 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSQ 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10114 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 84.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 84.1 3 



ENERGY CALCULATIONS 

BUILDING 10120 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 12,450  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1         

10120 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

i Construction Use 
17| BRICK BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T   _^ W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS        _, 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10120 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 ^                 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 176.0 3 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,450  

10120 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU-2   

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

i Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

[Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kwnron 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS                    jREQUIRED: PRESENT 
CALCULATIONS            j    HR/YR    j    HR/YR 

Cooling HRSON 1,300 3,360 
Heatinq HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP p; INPUT--;;:.:™: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10120 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.,.'.:,;.■,  TOTAL\\::vtV

:^■■:■>■■ y 0.0 4,791.4 33.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM BLDG: 
Building Sq.Ft.: 12,450  
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: HE1  

10120 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00^ 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158!00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 i 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10120 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation l_                        0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 

Building Sq.Ft.: 12,450  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2   

Typical Building Information 

10120 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category Construction 
17 BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations 
Start Time 
Stop Time 

S 
0 

2400 

M 
0 

2400 

T 
0 

2400 

W 
0 

2400 

TH 
0 

2400 

F 
0 

2400 

S 
0 

2400 

INPUTS INPUT 

Motor HP 0.75 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 75.00% 

TON CAPC. 0 

MBTU CAPC. 0.1117 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     65.00% |     65.00% 

HOURS 
CALCULATIONS 

Cooling HRSON 
Heating HRSON   _ 

REQUIRED: PRESENT 
HR/YR   :   HR/YR 

C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

1,300 
2,080 
3,389 
2,060 
3,296 
5,371 

3,360 
5,376 
8,760 

CONSTANT^ ILOOKJUP 
HOAUHl 0.00 

HOAUH 0.00 
COAUCl 0.00E+00 

COAUHCj 0.00E+00 
HOAOH!      257.00 

HOAOH 
COAOCi 

158.00 
aooE+oo 

INPUT 
0.00 
0.00 

0.00E+00 
0.00E+00 

257.00 
158.00 

0.00E+00 
COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10120 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SY^TPM^ 
Schedule ST/SP 

kW/yr 
0.0 

kWh/yr 
2,268.5 

MBtu/yr 
0.0 

MH/yr 

Optimum ST/SP 0.0 129.4 0.0 
Duty Cvcle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.3 i 

Sub Total 
H- ; _  0.0!                   2,397.8 S83.3 i 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45 2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 nn 
Chiller Demand Limit 0.0 0.01                          0.0 
rsemuie monitoring, Maintenance, 

Run Time, and Safety Alarms 
3 

■  ,  •; TOTAL                                       , ■:. |, .-;,.                  o.01.    ■ ■  .         :  2,3'97.8' f ■ ■''  '           ' : 629.3 " 3'"'-'! 

•a 



ENERGY CALCULATIONS 

BUILDING 10122 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 49,156  

10,122 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   |     Use Occ. Day 

14 BRICK           |ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 0.3875 

kW/Ton 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHG 0.00E+00 0.0OE+0O 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,122 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 2.9 3' :• ': 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 49,156  

10,122 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S        I 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 I 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,122 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                |-    -           ./    0.0|                      ""  0.0-i-                         4.9 ::■:■;,:. i:::3-.- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,289  

10122 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10122 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 ' 
Night Setback 0.0 0.0 101.6 

Sub Total 0.0 1,683.3 101.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0 0 1,683.3 113.8 3 



• 

EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG:       10122 
Building Sq.Ft.:                         12,289 

EMC NO.: 1406-006 

DATE:                        02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    1 
System Name:                    H&V UNIT WITHOUT RETURN FAN 
System Number:               AHU2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation s M T W TH F s 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

% OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10122 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 101.6 

Sub Total 0.0 1,683.3 101.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 113.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,289  

10122 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day    j 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI | 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 

CFM - CLG 0 
%OA 100.00% 

% Area 17.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 
Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 O.OOE+OO I 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.0OE+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10122 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 101.6 

Sub Total 0.0 1,683.3 101.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 113.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 36,867  

10122 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Typical Building Information 
Category Construction   I     Use Occ. Day 

15 BRICK          |ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S        |       M T        |       W TH F S 

Start Time 0                 0 0                 0 0 0 0 

Stop Time 24001          2400 24001          2400 2400 2400 2400 

Present Operations S M T        |       W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10122 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 87.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 0.0 87.8 :.:. 3: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 36,867  

10122 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 

CFM - CLG 0 

%OA 100.00% 

% Area 16.70% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10122 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 87.8 ! 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0,0 87.8 3 



ENERGY CALCULATIONS 

BUILDING 10124 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 47,038  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

10124 

EMC NO.: 1406-006 

DATE: 14-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. |    Day 

14 BRICK ADM & SUPPLY.ENL BRK 600-1700 I MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00%|     78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 14.77 

HOAOHC 110.07 9.07 
COAOC 0.00E+00 2.10E-05 

COAOHC 0.00E+00 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 1.26E-05 

NSUCHC 0.00E+00 7.74E-06 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
Dsd 5.84E+03 8.71 E+03 
NSC 4.86E+04 5.97E+04 

FV 0 6 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10124 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 14-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 2.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 47,038  

10,124 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV o 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,124 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 4.9 .■,,3   .. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 11,760  

10124 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1   

Typical Building Information 
Category 

14 

Construction Use 
BRICK ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 

CFM - CLG 0 

%OA 100.00% 

% Area 17.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 000 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10124 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 97.3 

Sub Total 0.0 1,683.3 97.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 108.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 11,760  

10124 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU2  

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI | 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10124 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 97.3 

Sub Total 0.0 1,683.3 97.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 108.9 '■•^■'■■■^0,,::::.:::>::,,:::3.:,,7 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 11,760  

10124 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

Typical Building Information 
Category Construction 

14 BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT      I 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10124 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 97.3 

Sub Total 0.0 1,683.3 97.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            (                           0.01                    1,683.3 j                        108.91                               3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 35,279  

10124 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Typical Building Information 
Category {Construction Use Occ. Day 

151         BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10124 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 84.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 84.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 35,279  

10124 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6   

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

15 BRICK           ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M        |        T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 

CFM - CLG 0 

%OA 100.00% 

% Area 16.70% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10124 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 84.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 84.1 3 



ENERGY CALCULATIONS 

BUILDING 10130 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 13,305  

10130 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category Construction 

17 BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations                  S M T W TH F S 

Start Time                                         0 0 0 0 0 0 0 

Stop Time                          I         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     78.00% 78.00% 

HOURS                    'REQUIRED PRESENT 
CALCULATIONS                HR/YR    j    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10130 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 

rOptimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 174.5 

Sub Total 0.0 8,501.7 174.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 188.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 13,305 

10130 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

i Present Operations !           S M T W TH F S 

i Start Time !            o 0 0 0 0 0 0 

Stop Time I          2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10130 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 33.2 

Sub Total 0.0 4,791.4 33.2 
Economizer                                           j 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 ■          35.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 13,305  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

10130 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 | 

HOAUHC 0.00 
0.00E+00 

0.00 I 

COAUC 0.00E+00' 
COAUHC 0.00E+00 0.00E+00 

HOAOH 257.00 257.00 i 
HOAOHÖ 158.00 158.00 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+0O 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10130 
9 

CONVERTER AND PUMPS 
HE1 

04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 '3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 13,305  

I System Type 
| System Name: 
| System Number: 

10130 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

12 
BASEBOARD RADIATION 
HE2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

i Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

\ Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10130 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0,0 0.0 
Night Setback 0.0 0.0 623.3 

Sub Total 0.0 2,397.8 623.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 48.3 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 672.5 3 



ENERGY CALCULATIONS 

BUILDING 10132 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10,132 
Building Sq.Ft: 50,156  
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: HE-1  

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700     MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T        I       W TH F S 

Start Time 0 0 0                 0 0 0 0 

Stop Time 2400 2400 2400           2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,132 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 3.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 50,156 

10,132 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM&SUPPLY.ENLBRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9801 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,132 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                       ■     |                           0.01                .           0.01                            7.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ftj 17,053  

10132 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-1 

Typical Building Information 

Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK VI 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M I       T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 °\ 
Stop Time 2400 2400 2400 2400 2400 2400 2400 | 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 

L   HR/YR 
1,300 

PRESENT 
HR/YR 

3,360 Cooling HRSON 
Heatinq HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 L           110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY I       0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 

NSUCC 0.00E+00 O.OOE+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC O.OOE+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10132 
System Type 14 
System Name: VENTILATION 
System Number: AHU-1 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 4,666.1 0.0 

Optimum ST/SP 0.0 425.8 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 0 

TOTAL 0.0 5,092.0 0.0 ö 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,053  

10132 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS sM;:.v:.. INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360. 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSO 4.86E+04 4.86E+04 

FV^ 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10132 
System Type 14 
System Name: VENTILATION 
System Number: AHU2 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10132 
Building Sq.Ft: 17,053 

EMC NO.: 1406406 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
j System Name: 
System Number: 

"T4~ 
VENTILATION 

AHU3 

Typical Building Information 
Category i Construction Use Occ. Day     j 

|                                         14 (         BRICK ADMSSUPPLY.ENLBRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32! 

Required Operation S M T                W TH F S 

Start Time 0 600 6001           600 600 600 0 

Stop Time 0 1700 1700!          1700 1700 1700 0 

Present Operations           !       S M T                W TH      !         F S 

Start Time                                          0 0 ot          o 0!                  0 0 

Stop Time                           |         2400 2400 2400 j          2400 2400!            2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
I    HR/YR   |   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 i        5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUq 0.00E+00 0.00E+00 

COAUHCI 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHCi 110.07 110.07 
COAOQ 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHCl 0.00E+00 0.00E+00 
NSUCC 0.00E+00 O.OOE+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10132 
System Type 14 
System Name: VENTILATION 

System Number: AHU3 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 -..   ' 3    ' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 17,053  
System Type 14 
System Name: VENTILATION 

10132 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Number: AHU-4 

Typical Building Information 
Category 

14 

Construction 
BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4779 
CFM - CLG 0 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWH"on 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10132 
System Type 14 
System Name: VENTILATION 
System Number: AHU-4 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 17,053  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU6  

10132 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS    ■■.-:■■,:, ■ INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 
%OA 100.00% 

% Area 12.75% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP j      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSO 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10132 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

01-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 75.9 

Sub Total 0.0 1,683.3 75.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 9.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 85.0 ■"-,'    3.' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,053  

10132 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7   

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 

I Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations 
Start Time 
[Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heatinq HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
Nsd 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10132 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

01-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 75.9 

Sub Total 0.0 1,683.3 75.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 9.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            |                            0.0 (                    1,683.31                          85.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,053  

10132 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 
0 

2400 2400 

■.-   ■■     INPUTS                                        . INPUT 

Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 

%OA 100.00% 

% Area 12.75% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10132 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

01-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 75.9 

Sub Total 0.0 1,683.3 75.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 9.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 85.0 .■■.:■::■;■■:„■     $ 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,053  

10132 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

Typical Building Information 
Category Construction         Use Occ. Day 

14 BRICK           |ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

/■■■■INPUTS.. INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSQ 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10132 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

01-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 75.9 

Sub Total 0.0 1,683.3 75.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 9.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■:-■:■:•■■      TOTAL 0.0 1,683.3 85.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 35,279  

10132 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day    I 
15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT I 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 

CFM - CLG 0 
% OA 100.00% 

% Area 19.30% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10132 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 77.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0:0 77.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 35,279  

10132 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

.           INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10132 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 92.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 925 3 



ENERGY CALCULATIONS 

BUILDING 10134 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 59,693  

10,134 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

Typical Building Information 
Category Construction   I     Use Occ. Day 

14 BRICK           ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M       |        T W TH F S 

Start Time 0 0                 0 0 0 0 0 

Stop Time 2400 24001         2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

m::i^mP\nS'::-:^JM::iM:-.<;y--:- INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00%|     78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,134 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
..   TOTAL 0.0 287.5 3.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 59,693  

10,134 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction         Use Occ. Day 

14 BRICK           |ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M       I        T W TH F S 

Start Time 0 0                 0 0 0 0 0 

Stop Time 2400 24001          2400 2400 2400 24001          2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

■   INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9801 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWF} 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,134 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 7.3 : ;.v.v3 . 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 20,296 

10134 

System Type 
System Name: 
System Number: 

"TT 
VENTILATION 

AHU1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14!         BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32! 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

■■-".■■.■-■.INPUTS: ::;':::^:/'':':-■ INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00%|     79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV                   i        2,060 
Heating HRSAV                  i        3,296 
C/H HRSAV                         i        5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHCI 110.07 110.07 
COAOCj 0.00E+00 0.00E+00 

COAOHd 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 O.OOE+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57, 

OAR 7.40 7.40 
|                                OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10134 
System Type 14 
System Name: VENTILATION 
System Number: AHU-1 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 

Optimum ST/SP 0.0 425.8 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 O.Oj 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 

TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-O033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 17,053 

10134 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                  14 
System Name:                    VENTILATION 
System Number:                AHU-2 

Typical Building Information 

Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK V 0600-1700 MON-FRI 

Enter Weeks of Summer: 20 

Enter Weeks of Winter: 32 

Required Operation s M T w TH F s 
Start Time 0 600 600 600 600 

1700 

60Ö1 0 

Stop Time 0 1700 1700 1700 1700 0 

Present Operations S M T W TH [         F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor I         0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      79.00%|      79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,300 

PRESENT 
HR/YR 

3,360 Cooling HRSON 
Heatinq HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+O0 

COAUHC O.OOE+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+00 

DC DUTY 0.00 0.00 

I                 DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 10134 
System Type 14 
System Name: VENTILATION 
System Number: AHU-2 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS KW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total O.Oj 5,092.0 0.0 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 o.o1 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 Ö.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL                                          |                          0.0 [                   5,092.01_                       0.0 a  v 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 20,296 
System Type 
System Name: 
System Number: 

10134 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F         |        S 

Start Time 0 600 600 600 600 6001               0 
Stop Time 0 1700 1700 1700 1700 1700|               0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCJ 0.00E+00 0.00E+00 

COAUHq 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO: 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC; 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.C0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10134 
System Type 14 
System Name: VENTILATION 

System Number: AHU3 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL -■■■. 0.0 5,092.0 0.0 3'."'. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 

20,296 
10134 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU4 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH      |         F S 

Start Time 0 0 0 0 0                   0 0 

Stop Time 2400 2400 2400 2400 2400              2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC O.00E+OO 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCd 0.00E+00 O.OOE+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
i                              OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10134 
System Type 14 
System Name: VENTILATION 
System Number: AHU4 

Date: 01-Apr-95 
PAGE 2 OF 2 

JCOOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 I 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 20,296  

I System Type 
System Name: 
|System Number: 

10134 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRl 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 

%OA 100.00% 

% Area 12.75% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10134 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 125.9 

Sub Total 0.0 1,683.3 125.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 141.0 ■;.■...:■■  I'.:"-*,- ,:. 3 .':  •'^ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 20,296 

| System Type 
System Name: 
[System Number: 

10134 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU7 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations          |       S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10134 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 125.9 

Sub Total 0.0 1,683.3 125.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 141.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,296  

10134 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

Typical Building Information 
Category 

14 

Construction Use 
BRICK ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10134 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 125.9 

Sub Total 0.0 1,683.3 125.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 141v0 ;;: :v  ,■■■>;:■ ::,;,,:;,:;,:^../,.3,:.,:,; 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,296  

10134 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10134 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 125.9 

Sub Total 0.0 1,683.3 125.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 141.0 --::,        3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 39,397  

10134 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10134 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 92.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                         ;[:.                         0.01                           0.01                         92.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 39,397  

10134 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Typical Building Information 
Category 

15 
Construction 

BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 

CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSO 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10134 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 92.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■,":::::.:.:). TOTAL' _'   - '     '                        '      •               ■       \; ■■ ■: | [. , "•                                          0.Ö |                                  -    -V "    '0.0 j                                  ,,' ■  ■ ■ ■ 92,2 3 



ENERGY CALCULATIONS 

BUILDING 10150 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,460  

10150 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

161         BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 400 400 400 400 400 400 400 
Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 8000 
CFM - CLG 0 

%OA 100.00% 
% Area 17.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kWn"on 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS           j   HR/YR   j   HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOO 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHG 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10150 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,789.6 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 174.4 

Sub Total 0.0 12,801.7 174.4 
JEconomizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 63.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,801.7 237.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 18,460  
System Type 
System Name: 
System Number: 

10150 

H&V UNIT 
AHU2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use 
16 BRICK ENKPERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S    __, M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 8 

Load Factor 0.8 
CFM - HTG 5265 
CFM - CLG 0 

%OA 25.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECG 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10150 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 14,042.8 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 294.7 

Sub Total 0.0 15,122.3 294.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 106.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 15,122.3 401.2 3 



• 

EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Bnildina Sa.Ft.:                          18,460 

10150 

EMC NO.: 1406-006 
DATE:                       06-Apr-95 
PREPARED BY: CSW/BMG 
CHECKED BY: KC/WLC 
PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
AHU3 

Tvpical Building Information 

Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 20 

Enter Weeks of Winter: 32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

StoD Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS 
Motor HP 

Load Factor 
CFM - HTG 
CFM - CLG 

%OA 
% Area 

TON CAPC. 
MBTU CAPC. 

kW/Ton 
MOSON 

EFF 

INPUT 
10 

0.8 
4670 

100.00% 
15.00% 

12 

ILOOK-UP VALUE 
EFFHP 85.80% I     85.80% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   '   HR/YR 

Cooling HRSON 2,422 3,360 

Heating HRSON 3,875 5,376 

C/H HRSON 6,314 8,760 

Cooling HRSAV 938 

Heating HRSAV 1,501 

C/H HRSAV 2,445 

CONSTANT    I LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECQ 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 3.39E+04 3.39E+04 

NSC 9.39E+04 9.39E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10150 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 17,001.1 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 L                         0.0 0.0 
Night Setback 0.0 0.0 260.0 

Sub Total 0.0 18,308.0 260.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 93.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 18,308.0 354.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 18,460  
System Type 2 
System Name: H&V UNIT 
System Number: AHU4  

10150 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 
i ~ ■—:—' 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT   j 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 7430 
CFM - CLG 0 

%OA 5.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR   '   HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 O.OOE+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10150 
System Type 2 
System Name: H&V UNIT 
System Number: AHU4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,236.9 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 416.1 

Sub Total 0.0 27,177.0 416.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 150.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 27,177.0 566.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 18,460 

10150 

System Type                                    2 
System Name:                   H&V UNIT 
System Number:               AHU5 

Typical Building Information 
Category           Construction Use Occ. Day 

161         BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

i Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6 

Load Factor 0.8 
CFM - HTG 3145 
CFM - CLG 0 

%OA 5.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS           j   HR/YR   ;   HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHCl 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHÖ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 06-Apr-95 

PAGE 2 OF 2 

Bldg Number: 10150 
System Type 2 
System Name: H&V UNIT 
System Number: AHU5 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 10,725.7 0.0 
Optimum ST/SP 0.0 824.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 173.4 

Sub Total 0.0 11,550.2 173.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 62.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 11,550.2 236.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 19,439  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

175 

System Number: AHU6 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
16 BRICK 

Use 
ENK PERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T w TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 
CFM - HTG 600 
CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED' PRESENT 
HR/YR   |   HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHCJ 0.00E+00 0.00E+00 
NSUCq 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 175 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU6 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,614.1 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 29.2 

Sub Total 0.0 7,181.9 29.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 7,181.9 39.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,460  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

Typical Building Information 

10150 

Category 
16 

Construction 
BRICK 

Use 
ENKPERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

I Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 7.40% 

TON CAPC. 0 
MBTU CAPC. 1.5064 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     78.00%i     78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK.UP %::■■; INPUTA: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUO 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10150 
9 

CONVERTER AND PUMPS 
HE1 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr 
Schedule ST/SP 
Optimum ST/SP 
Duty Cycle 
Demand Limit 
Night Setback 

Sub Total 
Economizer 
Ventilation/Recirculation 
DDC Control 
iHWOA Reset 
Chilled Water Reset 
Condenser Water Reset 
Chiller Demand Limit 
IRemote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
TOTAL 

0.0! 
0.0 
0.0 
0.0 
0.0: 
0.0 
0.0' 
0.0: 
0.0; 
0.0: 
o.o; 
0.0 
0.0 

0.0! 

3,349.5 
287.5 

0.0 
0.0 
0.0 

3,637.0 
0.0 
0.0 S 
0.0 
0.0 
0.0 
0.0 
oin 

3,637.0 I 

0.0 
0.0 
0.0 
0.0 

128.3 
128.3 

0.0 
0.0 

46.3 
11.1 ' 
0.0 

MH/yr 

185.8 



ENERGY CALCULATIONS 

BUILDING 10170 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 25,984 

10170 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV1 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation :|       s M T W TH F S 

Start Time ! 0 700 700 700 700 700 700 

Stop Time i 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F s 
Start Time 0 0 0 0 0 Qj 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 11135 
CFM - CLG 0 

%OA 100.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS           I   HR/YR   ;   HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY O.OOj 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10170 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 24.1 

Sub Total 0.0 83,884.9 24.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 30v2 3        ": 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 25,984  
System Type 
System Name: 
System Number: 

10170 

H&V UNIT 
HV2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i      89.40% 89.40% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

  
NSUCC 

NSUCHC 
DDCCHC 

0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
000E+00 
0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10170 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 24.1 

Sub Total 0.0 101,035.1 24.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 101,035.1 ■'"V;..:i:;   ■:; '30.2' 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,984  

10170 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC, 9.68 9.68 
COAOC 0.00E+00 o.ooE+oo; 

COAOHCl 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 
CHWR 

0 
9~57~ 

0I 
r              9.57] 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10170 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 24.1 

Sub Total 0.0 83,884.9 24.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 30.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 25,984  

10170 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV4 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

| Required Operation 
Start Time 

j Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 j            2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 

CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 
DC DEMAN 0.17j 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 

NSG 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10170 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.0 

Sub Total 0.0 83,884.9 12.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 |                            0.0 0.0 
Condenser Water Reset 0.0 i                            0.0 0.0 
Chiller Demand Limit 0.0 |                          0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          j                          0.0!                 83,884.9 j                         15.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 25,984  
System Type 
System Name: 
System Number: 

10170 

H&V UNIT WITHOUT RETURN FAN 
MAU-1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M     _, T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS                    ;REQUIRED PRESENT 
CALCULATIONS            :    HR/YR    !    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHO 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHCl 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FVj 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10170 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.4 

Sub Total 0.0 56,826.3 14.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■.     TOTAL  - ■ 0.0 56,826.3 18.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,984  

10170 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 
CFM - CLG 0j 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS           !   HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10170 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.2 

Sub Total 0.0 56,826.3 7.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 9.1 ^::^:^v;;::^:;;;::,;..,';:;v3,:.::::■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft: 25,984  
System Type 

10170 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

Typical Building Information 
Category {Construction Use Occ. Day 

18           BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 

s M T W TH F S 
0 0 0 0 °j 0 0 

2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWATon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     86.70% 86.70% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS           !   HR/YR   j   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 2.36E+03 2.36E+03 
NSO 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10170 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.4 

Sub Total 0.0 56,826.3 14.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
'""TOTAL- 0.0 56,826.3 18.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 10170 
Building Sq.Ft.: 25,984  
System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18           BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS              REQUIRED! PRESENT 
CALCULATIONS        |  HR/YR  I  HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHG 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10170 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.4 

Sub Total 0.0 56,826.3 14.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 18.1 .3   : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 25,984 

10170 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-5 

Typical Building Information 
Category Construction Use Occ. Day 

! BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10000 
CFM - CLG 0 

%OA 100.00% 

% Area 3.00% 
TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     86.70% 86.70% 

HOURS                    REQUIRED^ PRESENT 
CALCULATIONS            j    HR/YR        HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHO 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECG 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10170 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.2 

Sub Total 0.0 56,826.3 7.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 9.1 .  : • ■'    3:  ' ! 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,984  

10170 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-6 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18           BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 

CFM - CLG 0 
%OA 100.00% 

% Area 5.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10170 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-6 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.0 

Sub Total 0.0 56,826.3 12.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 15.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,984  
System Type 
System Name: 
System Number: 

10170 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M L       T W TH F S 
Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S       !       M T W TH F S 
Start Time 0                 0 0 0 0 0 0 

Stop Time 2400           2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 2.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUd 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHd 9.68 9.68 
COAOG 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 2.36E+03 2.36E+03 
NSO 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10170 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 28,632.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 4.8 

Sub Total 0.0 29,644.0 4.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 29,644.0 6.0 3 



+ 
EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 25,984  
System Type 

10170 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HTP1 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 3.587 

kW/Ton L                   ° 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS                    REQUIRED 
CALCULATIONS                HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10170 
12 

BASEBOARD RADIATION 
HTP1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 57.7 

Sub Total 0.0 12,616.7 57.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 14.7 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:■■■:■...:■ ■"TOTAL" 0.0 12,616.7 99.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 25,984  
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: HTP2  

10170 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category 

18 

Construction 
BRICK 

Use 
VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.62 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     81.60% 81.60% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS                HR/YR   j   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UPJ INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS fEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLiENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10170 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Aiarms 3 
TOTAL 0.0 12,616.7 34.2 3 



4 
EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 25,984  

10170 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/VVLC 

PAGE 1 OF 2 

t 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time o 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10170 
9 

CONVERTER AND PUMPS 
HTP3 

Date: 

» 

05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 31.5 3 

* 


