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***************************************************************************** 
***************************************************************************** 
** ** 

** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 

** by       ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 34' 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742. (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbi/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

11:28: 8  1/10/94 
CB34 .TN 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 

AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

— Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 

Totals 

99 
0 

99 

986 
0 

986 

986 
0 

986 

1,264 
0 

1,264 

376 
388 
764 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System1 

Number 

  Cooling  
Main Sys. Aux. Sys. Opt. Vent 

System Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons) 

1 PTAC 
2 RAD 

Totals 

2.2 
0.0 
2.2 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

2.2 
0.0 
2.2 

Main Sys. 
Capacity 

(Btuh) 

-30,553 
• -42,933 

-73,485 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-30,553 
-42,933 
-73,485 

The building peaked at hour 16 month 7 with a capacity of   2.2 tons 

ENGINEERING CHECKS 
BASE BUILDING 

ALTERNATIVE 1 

ENGINEERING  CHECKS 

System   Main/  System 
Number Auxiliary   Type 

S 
1 Main    PTAC 
2 Main     RAD 

Percent 
Outside 

Air 

10.00 
0.00 

Cfm/ 
Sq Ft 

1.12 
0.00 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

449.1 
0.0 

399.3 
0.0 

Btuh/ 
Sq Ft 

30.05 
0.00 

—- Heating — 
Ch/       Btuh/ 

Sq Ft   Sq Ft 

1.12 
0.00 

-34.84 
-32.40 

Floor Area 
Sq Ft 

877 
1,325 
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System 1 Peak PTAC PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time ; 
Outside Air —> 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Ligfjits 
People 
Misc 
Sub Total--> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand ITotal—> 

:> Mo/Hr: 
0AOB/WB/HR: 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 

5,165 
1,147 
3,986 

0 
0 

10,279 
20,578 

1,193 
744 

0 
1,937 

0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

7/16 
91/ 73/ 98.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 
0 

5,165 
1,147 
3,986 

0 
0 

10,279 
20,578 

1,193 
744 

0 
1,937 

0 
3,632 

210 
■ 0 

0 
0 
0 
0 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
0.00 

19.60 
4.35 

15.12 
0.00 
0.00 
39.00 
78.07 

4.53 
2.82 
0.00 
7.35 
0.00 
13.78 
0.80 
0.00 
0.00 
0.00 
0.00 
0.00 

22,514 26.357 100.00 

Mo/Hr: 
0ADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 

6,791 
885 

4,702 
0 
0 

3,655 
16,032 

1,004 
327 

0 
1,331 

0 
0 

7/17 
89 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 

39.11 
5.10 

27.08 
0.00 
0.00 

21.05 
92.33 

5.78 
1.88 
0.00 
7.67 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

17,363  100.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-5,483 
-5,764 

0 
0 

-19,306 
-30,553 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 

-5,483 
-5,764 

0 
0 

-19,306 
-30,553 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 
0.00 
17.95 
18.87 
0.00 
0.00 

63.19 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-30,553 -30,553  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Verit 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (\) 
(Tons) 

2.2 
0.0 
0.0 
2.2 

(Mbh) 
26.4 
0.0 
0.0 

26.4 

--HEATING COIL SELECTION-  
Capacity Coil Airfl Ent  Lvg 

(Mbh)   (cfm)   Deg F Deg F Grains Deg F Deg F Grains  Floor 
18.3     986 ■ 76.6  63.7  70.0  58.7  54.8  59.5  Part 
0.0      0   0.0  0.0   0.0   0.0  0.0   0.0  ExFlr 
0.0       0   0.0  0.0 . 0.0   0.0  0.0   0.0  Roof 

Wall 

   -ENGINEERING CHECKS- 

(Hbh) 
-30.6 

0.0 
-0.0 
0.0 
0.0 
0.0 

-30.6 

(cfm) 
986 

0 
986 

0 
0 
0 

Deg F 
68.0 
0.0 

62.4 
0.0 
0.0 
0.0 

Deg F 
96.5 
0.0 

58.6 
0.0 
0.0 
0.0 

Type ' 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm 
Cooling 

99 
277 
986 

0 
986 
99 
0 
0 

Heating 
0 

277 
986 

0 
986 

0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

10.0 
1.12 

449.12 
399.29 
30.05 

2 
0.0 

1.12 
-34.84 

877 
0 
0 
0 

990 
0  0 

102  10 

-TEMPERATURES (F)- 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
58.8 
75.0 
75.0 
76.5 
75.0 
0.0 
0.0 
0.1 

Htg 
96.5 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System 2 Block RAD RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time -> 
Outside Air -> 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Subtotal-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UN0R Sizing 
Exhaust Heat 
Terminal Bypass 

Grand ITotal--> 

Mo/Hr: 
OADB/WB/HR: 

0/ 0 
0/ 0/ 0.0 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-192 
0 

-7,639 
-8,074 

0 
0 

-27,028 
-42,933 

0 
0 
0 
0 
0 
0 

Mo/Hr: 13/ 1 
OADB:  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-192 
0 

-7,639 
-8,074 

0 
0 

-27,028 
-42,933 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.45 
0.00 
17.79 
18.81 
0.00 
0.00 

62.95 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-42,933 -42,933  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Verit 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (%) 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

(cfn) Deg F 
0 • 0.0 
0 0.0 
0   0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Nail 

1,325 
0 
0 

41 
1,386 

0  0 
142  10 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-42.9 

0.0 
0.0 
0.0 
0.0 
0.0 

-42.9 

Coil Airfl 
(cfn) 

0 
0 
0 
0 
0 
0 

Ent 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type ' 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F) 
Heating 

0 
388 

0 
0 
0 
0 
0 
0 

Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-32.40 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
■0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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8UIL0ING U-VALUES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING  U-VALUES 

— Room U-Values — 
(Btil/hr/sqft/F) 

Room 
Mass 

Room 
Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 DEN 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 11.5 4.92 

2 UTILITY ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 13.3 5.31 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 12.3 5.09 

5 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 8.3 4.19 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 8.3 4.19 

7 BEDROOM NO. 1 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 10.5 4.69 

8 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 11.5 4.90 

Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 11.0 4.80 
System 1 Total/Ave. o.coo o.coo 0.000 0.000 0.000 0.810 0.837 0.101 0.000 10.8 4.75 

1 DEN 0.000 0.000 o.oco 0.000 0.000 0.810 0.837 0.101 0.000 11.5 4.92 
2 UTILITY ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 13.3 5.31 

Zone i Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 12.3 5.09 
3 BEDROOM NO. 2 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 10.0 4.56 

4 KITCHEN 0.030 0.000 C.000 0.000 0.000 0.810 0.837 0.101 0.000 8.7 4.28 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 9.3 4.41 
5 DINING ROOM v. OuO 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 8.3 4.19 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 8.3 4.19 
6 BATH 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 10.1 4.59 

Zone 4 To:al/Ave. coco o.ooc 0.000 0.000 0.000 0.810 0.837 0.101 0.000 10.1 4.59 
i 
i BEDROOM NO. 1 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 10.5 4.69 

8 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 11.5 4.90 

Zone I 5 Total/Ave. 0.000 0.000 o.-ooo 0.000 0.000 0.810 0.837 0.101 0.000 11.0 4.80 

9 VEST 4 CLOSET 0.000 0.000 0.000 0.000 0.073 0.810 0.837 0.101 0.000 19.5 6.88 

Zone 6 Total/Ave. 0.000 0.000 0.000 o.'ooo 0.073 0.810 0.837 0.101 0.000 19.5 6.88 

System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.073 0.810 0.837 0.101 0.000 10.6 4.72 

Building 0.000 0.000 0.000 0.000 0.073 0.810 0.837 0.101 0.000 10.7 4.73 
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BUILDING AREAS - ALTERNATIVE 1 
BASE BUILDING 

BUILDING    AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Hin Net Wall 

Room Duplicate    Room Area Area Area Area /Rf Area Area /Wl Area 

Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (%) (sqft) (sqft) (*) (sqft) 

1 DEN          1 1     165 165 0 0 0 0 0 27 12 193 
2 UTILITY ROOM    1 1     125 125 0 0 0 0 0 9 4 193 

Zone 1 Total/Ave. 290 0 0 0 0 0 36 9 387 
5 DINING ROOM     1 1     204 204 0 0 0 0 0 25 20 97 

Zone 3 Total/Ave. 204 0 0 0 0 0 25 20 97 
7 BEDROOM NO. 1    1 1      194 194 0 0 0 0 0 12 6 186 
8 LIVING ROOM     1 1      189 189 0 0 0 0 0 29 12 219 

Zone 5 Total/Ave. 383 0 0 0 0 0 41 9 404 
System1 1 Total/Ave. 877 0 0 0 0 0 102 10 888 

1 DEN          1 1      165 165 0 0 0 0 0 27 12 193 
2 UTILITY ROOM    1 1      125 125 0 0 0 0 0 9 4 193 

Zone 1 Total/Ave. 290 0 0 0 0 0 36 9 387 
3 BEDROOM NO. 2    1 1      170 170 0 0 0 0 0 12 8 141 
4 KITCHEN        1 1      187 187 0 0 0 0 0 8 7 105 

Zone 2 Total/Ave. 357 0 0 0 0 0 20 8 246 
5 DINING ROOM     1 1      204 204- 0 0 0 0 0 •25 20 97 

Zone i 3 Total/Ave. 204 0 0 0 0 0 25 20 97 
6 BATH         1 1      50 50 0 0 0 0 0 7 14 43 

Zone | 4 Total/Ave. 50 0 0 0 0 0 7 14 43 
7 BEDROOM NO. 1    1 1      194 194 0 0 0 0 0 12 6 186 
8 LIVING ROOM     1 1      189 . 189 0 0 0 0 0 29 12 219 

Zone 5 Total/Ave. 383 0 0 0 0 0 41 9 404 

9 VEST & CLOSET    1 1      41. 41 0 0 0 0 41 14 17 68 
Zone 6 Total/Ave. 41 0 0 0 0 41 14 17 68 
System 2 Total/Ave. 1,325 0 0 0 0 41 142 10 1,244 
Building 2,202 0 0 0 0 41 245 10 2,131 

ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
BASE BUILDING 

ASHRAE     90     ANALYSIS 

• 

Overall Roof U-Value : 
Overall Wall U-Value : 
Overall Building U-Value : 

0.073 (Btu/Hr/Sq Ft/F) 
0.174 (Btu/Hr/Sq Ft/F) 
0.173 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

5.54 (Btu/Hr/Sq Ft) 
14.04 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
BASE BUILDING 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent  — Cooling Load Heating Load  
Design    Cap. Hours Hours    Capacity  Hours Hours 

Load   (Ton)   (*) (Btuh)   (*) 

0-5    0.1    25  316      -3,674    14  670 
5 - 10    0.2    11  141     -7,349    13  634 

10 - 15 0.3 7 92 -11,023 16 804 
15 - 20 0.4 8 101 -14,697 20 964 
20 - 25 0.5 4 56 -18,371 18 875 
25 - 30 0.7 10 120 -22,046 12 606 
30 - 35 0.8 3 42 -25,720 7 338 
35 - j 40 0.9 7 88 -29,394 0 0 
40 - 45 1.0 8 103 -33,068 0 0 
45 - ,50 1.1 5 65 -36,743 0 0 
50 - !55 1.2 3 42 -40,417 0 0 
55 - 60 1.3 4 51 -44,091 0 0 
60 - i65 1.4 0 0 -47,766 0 0 
65 - 70 1.5 0 0 -51.440 0 0 
70 - 175 1.6 0 0 -55,114 0 0 
75 - 180 1.8 2 20 -58,788 0 0 
80 - 85 1.9 1 11 -62,463 0 0 
85 - [90 2.0 0 0 -66,137 0 0 
90 - !95 2.1 0 0 -69,811 0 0 
95 - 100 2.2 0 0 -73,485 • 0 0 
Hours (off 0.0 0 7,512 0 0 3,869 

Cooling Airflow — Heating Airflow 

Cap. Hours Hours Cap. Hours Hours 

(Cfm) (*) (Cfm) (*) 

49.3 0 0 0.0 0 0 
98.6 0 0 0.0 0 0 

148.0 0 0 0.0 0 0 
197.3 42 1,530 0.0 0 0 
246.6 0 0 0.0 0 0 
295.9 0 0 0.0 0 0 
345.3 0 0 0.0 0 0 
394.6 0 0 0.0 0 0 
443.9 0 0 0.0 0 0 
493.2 21 765 0.0 0 0 
542.5 0 0 0.0 0 0 
591.9 0 0 0.0 0 0 
641.2 0 0 0.0 0 0 
690.5 0 0 0.0 0 0 
739.8 0 0 0.0 • 0 0 
789.2 0 0 0.0 0 0 
838.5 0 0 0.0 0 0 
887.8 0 0 0.0 0 0 
937.1 0 0 0.0 0 0 
986.4 38 1,377 0.0 0 0 

0.0 0 5,088 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
BASE BUILDING 

Temperature 

V I   I U    1 11 U    1 c ri r c n H i u R c r 

. 
Range 1 3 5 1 2 3 4 5 6 

(F) 

Max. Temp. 81.9 79.0 83.1 105.4 105.8 107.5 110.1 102.6 104.1 

Mo./Hr. 7 14 7 14 7 14 8 20 8 21 7 22 8 18 7 21 7 19 

Day Type 1 1 1 1 1 1 1 1 1 

.. Number of Hours 

Above 100 0 0 0 256 1,206 1,030 1,500 120 0 
95 - 100 0 0 0 1,117 1.249 950 1,040 919 208 
90 - 95 0 0 0 1,107 387 493 644 1,057 687 
85 - 90 0 0 0 722 402 706 398 733 922 
80 - 85 0 0 0 470 428 493 90 808 796 
75 - 80 2,174 2,817 2,319 0 0 0 0 35 704 
70 - 75 1,009 855 1,002 217 51 109 304 0 300 
65 - 70 765 102 351 4,871 5,037 4,979 4,784 5,088 5,143 
60 - 65 616 911 528 0 0 0 0 0 0 
55 - 60 890 563 889 0 0 0 0 0 0 
50 - 55 699 769 623 0 0 0 0 0 0 
Below 50 2,607 2,743 3,048 0 0 0 0 0 0 

Min. Temp. 31.4 32.8 30.8 67.9 68.0 67.9 68.0 67.9 67.3 

Mo./Hr. 2 9 2 11 2 9 1 3 1 1 4 2 1 1 4 12 5 5 

Day Type 4 5 4 2 1 3 1 2 1 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

MONTHLY     ENERGY     CONSUMPTION 

ELEC DEMAND 

u n i n L i  L n c 

HOT «TR HOT W DMND 
Off Peak On Peak On Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 292 134 0 
Feb 264 135 0 
March 299 88 0 
April 281 39 0 
May 381 0 0 
June 622 0 0 
July 899 0 0 
Aug 630 0 0 
Sept 384 0 0 
Oct 295 27 0 
Nov j 281 60 0 
Dec 288 110 0 
Total 4,917 592 0 

Building Energy Consumption 34, 528 (Btu/Sq Ft/Year) 
Source Energy Co isumption 58, 742 (Btu/Sq Ft/Year) 

Floor Area : 2,202 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

EQUIPMENT  ENERGY  C 0 N S U M P T I 0 

Ref Equip -- Mont hly Consu mption 
Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 291 263 299 281 295 288 288 299 281 295 281 288 3,447 

PK 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 

1 MISC LD 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LD 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 MISC LD 
OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

4 MISC LD 
P STEAM 0 0 0 0 0 . 0 0 0 0 0 0 o • 0 
PK 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 

5 tfISC LD 
P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

6 MISC LD 
P1 CHILL 0 0 0 ' 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 0 13 183 397 185 17 0 0 0 794 
PK 0.0 0.0 0.0 0.0 2.8 2.9 3.0 3.0 2.8 0.0 0.0 0.0 3.0 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 1 19 40 19 2 0 0 0 81 
PK 0.0 0.0 0.0 0.0 0.1 0.3 0.3 0.3 0.1 0.0 0.0 0.0 0.3 

1 EQ5303 CONTROLS 
ELEC 0 0 0 0 19 81 121 74 33 0 0 0 328 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC 3ENTRIF. FAN C.V. 
ELEC 0 0 0 0 53 51 53 53 51 0 0 0 262 
PK 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

1 EQ2102 PURCHASED DIST . HOT WATER 
P H0TH20 .134 135 88 39 0 0 0 0 0 27 60 no 592 
PK 0.3 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.2 0.3 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC 11110 0 0 0 0 111 5 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
8ASE BUILDING 

UTILITY  PEAK CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    4.8  (kW) 
Yearly Time of Peak 16 (hr) 7 (mo) 

Hour 16 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) {%) 

Cooling Equipment 

1      E91161 AIR-CLD COND COUP <15 TONS              3.6 74.63 

Sub Total 3.6 74.63 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         0.1 2.62 

Sub Total 0.1 2.62 

Sub Ttptal 0.0 0.00 

Miscellaneous 

Lights 1.1 22.75 
Base'Utilities '                  0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total l.l 22.75 

Grand Total 4.8 100.00 
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***************************************************************************** 

** T R A C E  6 0 0  A N A L Y S I S ** 

** by ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 34 

Weather File Code: 
Location: 
Latitude: 
Longitude: 
Time Zone: 
Elevation: 
Barometric Pressure: 

Summer Clearness Number 
Hinter Clearness Number 
Summer Design Dry Bulb 
Summer Design Met Bulb 
Winter Design Dry Bulb 
Summer Ground Relectance 
Winter Ground Relectance 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 
40.2 (deg) 
77.2 

5 
475 

(deg) 

(ft) 
29.2 (in. Hg) 

1.00 
1.00 

92 (F) 
72 (F) 
4 (F) 

0.20 
0-.20 

0.0742 (L'bm/cuft) 
0.2444 (Btu/lba/F) 
1.0882 (Btu-niin./hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

11:42:18  1/10/94 
CB34 .TM 
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AIRFLOW - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

T E M  SUMMARY- 
gn Airflow Quantities) (Desi 

• Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
• Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAO 

Totals 

95 
0 

95 

954 
0 

954 

954 
0 

954 

1,181 
0 

1,181 

323 
319 
642 

0 
0 
0 

0 
0 
0 

CAPACITY - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

  Cooling  -   
Main Sys. ftux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 PTAC 
2 RAO 

Totals 

2.0 
0.0 
2.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

2.0 
0.0 
2.0 

-27,105 
-38,106 
-65,212 

ENGINEERING CHECKS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

The building peaked at hour 16 month 7 with a capacity of   2.0 tons 

-27,105 
-38,106 
-65,212 

Main/ 
Auxiliary 

System 
Type 

  t n 

Percent 
Outside 

Air 

ü i n t  t K 1 H b o n t i  i\ 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 
System 
Number 

Cfm/ 
Sq Ft 

— Cool 
Cfm/ 
Ton 

ing  
Sq Ft 
/Ton 

Btuh/ 
Sq Ft 

Floor Area 
Sq Ft 

1 
2 

Main 
Main 

PTAC 
RAD 

10.00 
0.00 

1.09 
0.00 

466.1 
0.0 

428.6 
0.0 

28.00 
0.00 

1.09 
0.00 

-30.91 
-28.76 

877 
1,325 
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System 1 Peak PTAC PACKAGED TERMINAL AIR COND. 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time -) Mo/Hr: 7/16 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 
Outside Air — > OADB/WB/HR: 91/ 73/ 98.0 * 

* 
0AD8: 89 * 

* 
OADB: 4 

Space Ret. Air Ret.. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) - (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 5,165 0 5 165 21.04 * 6,791 40.64 * 0 0 0.00 
Glass Cond 1,147 0 1 147 4.67 * 885 5.29 * -5,483    -5 ,483 20.23 
Wall Cond 3,986 0 .  3,986 16.23 * 4,702 28.14 * "5 764    -5,764 21.27 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 8,571 8,571 34.91 * 3,002 17.97 * -15,858   -15 ,858 58.51 
Sub Total-) 18,870 0 18,870 76.86 * 15,379 92.03 * "27, 105   -27 105 100.00 

Internal Loads * * 
Lights 1,193 0 1 193 4.86 * 1,004 6.01 * 0 0 0.00 
People 744 744 3.03 * 327 1.96 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 1,937 0 , 0 1 937 7.89 * 1,331 7.97 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 3,542 14.43 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 203 0.83 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand |Total-> 20,807 0 0 24, 552 100.00 * 16,710 100.00 * "27, 105   -27 105 100.00 

Total Capacity Sens Cap. 
1I1U I/U1L J 

Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf) {%) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 877 

Main Clg   2.0 24.6 17.4 954 76.6 63 6  69 .4 58.8  55.0 60.2 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 Roof 0 0  0 
Totals1    2.0 24.6 Kail 990 102  10 

UCATTtJO :OIL SEL -AIRFLOWS (cfm)-    -ENGINEERING CHECK! -TEMPERATURES lr\   . K t. R1 ifiü :l 1 lUfi (rj — 
Capacity Coil A irfl  Ent Lvg Type Pooling \ (eating   Clg %  OA 10.0 Type Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 95 0  Clg Cfn/Sqft 1 09 SADB 58.9 94.1 
Main Htg   -27.1 ?54  68.0 94.1 Infil 228 228  Clg Cfm/Ton 466 13 Plenum 75.0 68.C 
Aux Htg     0.0 0   0.0 0.0 Supply 954 954  Clg Sqft/Ton 428 64 Return 75.0 68.0 
Preheat    -0.0 ?54  62.3 58.7 Mincfm 0 0  Clg Btuh/Sqft 28 00 Ret/OA 76.5 68. C 
Reheat      0.0 0   0.0 0.0 Return 954 954  No. People 2 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 95 0  Htg \ OA ( ).0 Fn MtrTD 0.0 O.C 
Opt Vent     0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1 09 Fn BldTD 0.0 0.0 
Total     -27.1 Auxil 0 0  Htg Btuh/SqFt -30.91 Fn Frict 0.1 O.C 
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System Block RAO - RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> 
Outside Air -> 

tlo/Hr: 
0ADS/W8/HR: 

0/ 0 
0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan He:t 
Duct Heal FküD 
0V/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand iTotal—> 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret., Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.co 

0.00 
0.00 
coo 
0.00 
0.00 
o.co 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
OAOB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0' 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.co 
0.00 
O.CO 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-192 
0 

-7,639 
-8,074 

0 
0 

-22,202 
-33,106 

0 
0 
0 
0 
0 
0 

Mo/Hr: 13/ 1 
OAOB:  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-192 
0 

-7,639 
-8,074 

0 
0 

-22,202 
-38,106 

Percnt 
Of Tot 

(*) 
0.0C 
0.00 
0.50 
0.00 

20.05 
21.19 
0.00 
0.00 

58.26 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-38,106   -38,106  100. 

-COOLING COIL SELECTION- -AREAS- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Total Capacity Sens Cap. Coil Airfl   Entering 08/WB/HR   Leaving D8/W8/HR   Gross Total   Glass (sf) (*) 
(Tons) (Hbh) (Hbh) 

Main Clg   0.0 0.0 0.0 
Aux Clg   0.0 0.0 0.0 
Opt Vent   0.0 0.0 0.0 
Totals!    o.O 0.0 

-HEATING COIL SELECTION- 
Capacity 

(Hbh) 
-38.1 

0.0 
0.0 
0.0 
0.0 
0.0 

-38.1 

Coil Airfl 
(cfn) 

0 
0 
0 
0 
0 
0 

Ent 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

(cfn) 
0 

Deg F 
0.0 

0 0.0 
0   0.0 

Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

319 
0 
0 
0 
0 
0 
0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

-ENGINEERING CHECKS- 
Clg % OA 
Clg Cfm/Sqft 
Clg Cffn/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-28.76 

1,325 
0 
0 

41 
1,386 

0 
142 

0 
10 

-TEMPERATURES (F)- 
Type 

SAOB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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BUILDING U-VALUES - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

BUILDING  U-VALUES 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr «intr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 DEN 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 11.5 4.92 
2 UTILITY ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 13.3 5.31 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 12.3 5.09 
5 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 8.3 4.19 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 8.3 4.19 
7 BEDROOM NO. 1 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 10.5 4.69 
8 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 11.5 4.90 

Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 11.0 4.80 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 10.8 4.75 

1 DEN 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 11.5 4.92 
2 UTILITY ROOM 0.000 0.000 0.000 0-.000 0.000 0.810 0.837 0.101 0.000 13.3 5.31 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 12.3 5.09 
3 BEDROOM NO. 2 0,000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 10.0 4.56 
4 KITCHEN 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 8.7 4.28 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 9.3 4.41 
5 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 8.3 4.19 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 8.3 4.19 
6 BATH 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0,000 10.1 4.59 

Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 10.1 4.59 
7 BEDROOM NO. 1 0.000 0.000 0.000 0,000 0.000 0.810 0.837 0.101 0.000 10.5 4.69 
8 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.101 0.000 11.5 4.90 

Zone 5 Total/Ave. 0.000 0.000 o.-ooo 0.000 0.000 0.810 0.837 0.101 0.000 11.0 4.80 
9 VEST & CLOSET 0.000 0.000 0.000 0.000 0.073 0.810 0.837 0.101 0.000 19.5 6.88 

Zone 6 Total/Ave. 0.000 0.000 0.000 o.'ooo 0.073 0.810 0.837 0.101 0.000 19.5 6.88 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.073 0.810 0.837 0.101 0.000 10.6 4.72 
Building 0.000 0.000 0.000 0.000 0.073 0.810 0.837 0.101 0.000 10.7 4.73 
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BUILDING AREAS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

BUILDING AREAS 

Number of 
Room Duplicate 

Number Description   Fir  Rm 

1 DEN 
2 UTILITY 

Zone 1 Total/Ave. 
5 DINING ROOM 

Zone 3 Total/Ave. 
7 BEDROOM NO. 1 
8 LIVING ROOM 

Zone 5 Total/Ave. 
System 1 Total/Ave. 

1 DEN 
2 UTILITY ROOM 

Zone 1 Total/Ave. 
3 BEDROOM NO. 2 
4 KITCHEN 

Zone 2 Total/Ave. 
5 DINING ROOM 

Zone 3 Total/Ave. 
6 BATH 

Zone 4 Total/Ave. 
7 BEDROOM NO. 1 
8 LIVING ROOM 

Zone | 5 Total/Ave. 
9 VEST 4 CLOSET 

Zone : 6 Total/Ave. 
System 2 Total/Ave. 
Building 

Floor Total Exposed 
Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net «all 

Room Area Area Area Area /Rf Area Area /HI Area 
(sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

165 165 0 0 0 0 0 27 12 193 
125 125 0 0 0 0 0 9 4 193 

. 290 0 0 0 0 0 36 9 387 
204 204 0 0 0 0 0 25 20 97 

204 0 0 0 0 0 25 20 97 
194 194 0 0 0 0 0 12 & 186 
189 189 0 0 0 0 0 29 12 219 

383 0 0 0 0 0 41' 9 404 
877 0 0 0 0 0 102 10 888 

165 165 0 0 0 0 0 27 12 193 
125 125 0 0 0 0 0 9 4 193 

290 0 0 0 0 0 36 9 387 
170 170 0 0 0 0 0 12 8 141 
187 187 0 0 0 0 0 8 7 105 

357 0 0 0 0 0 20 8 246 
204 204 0 0 0 0 0 25 20 97 

204 0 0 0 0 0 25 20 97 
50 50 0 0 0 0 0 7 14 43 

50 0 0 0 0 0 7 14 43 
194 194 0 0 0 0 0 12 6 186 
189 189 0 0 0 0 0 29 12 219 

383 0 0 0 0 0 41 9 404 
41 41 0 0 0 0 41 14 17 68 

41 0 0 0 0 41 14 17 68 
1,325 0 0 0 0 41 142 10 1,244 
2,202 0 0 0 0 41 245 10 2,131 

ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

 , H S tl K H t 

Overall Roof U-Value   : 
Overall Wall U-Value   = 
Overall Building U-Value - 

0.073 (Btu/Hr/Sq Ft/F) 
0.174 (Btu/Hr/Sq Ft/F) 
0.173 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

5.54 (Btu/Hr/Sq Ft) 
14.04 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

SYSTEM  LOAD  PROFILE 

low 

System Totals 

Percent  — Cooling Load Heating Load  Cooling Airflow Heating Airflo- 
Design Cap. Hours Hours Capacity Hours Hours Cap.  Hours Hours      Cap.  Hours Hours 

Load   (Ton)   (%) (Btuh) (*) (Cfm) (X)                          (Cfm)   (*) 

0-5 0.1 22 289 -3,261 15 738 
5 - 10 0.2 15 207 -6,521 . 13 618 

10 - 15 0.3 11 142 -9,782 15 747 
15 - 20 0.4 3 39 -13,042 21 1,000 
20 - 25 0.5 7 91 -16,303 17 814 
25 - 30 0.6 9 117 -19,563 12 588 
30 - 35 0.7 5 64 -22,824 7 338 
35 - 40 0.8 3 44 -26,085 0 0 
40 - 45 0.9 9 122 -29,345 0 0 
45 - 50 1.0 7 98 -32,606 0 0 
50 - 55 1.1 1 11 -35,866 0 0 
55 - 60 1.2 3 42 -39,127 0 0 
60 - 65 1.3 3 40 -42,388 0 0 
65 - 70 1.4 0 0 -45,648 0 0 
70 - 75 1.5 0 0 -48,909 0 0 
75 - 80 1.6 1 20 -52,169 0 0 
80 - 85 1.7 1 11 -55,430 0 0 
85 - 90 1.8 0 0 -58,690 0 0 
90 - 95 1.9 0 0 -61,951 0 0 
95 - 100 2.0 0 0 -65,212 0 0      953.7    38 1,377 
Hours lOff 0.0 0 7,423 •   0 0 3,917       0.0    0 5,088 

47.7 0 0 
95.4 0 0 

143.1 0 0 
190.7 42 1,530 

238.4 0 0 
286.1 0 0 
333.8 0 0 
381.5 0 0 
429.2 0 0 
476.9 21 765 
524.5 0 0 
572.2 0 0 
619.9 0 0 
667.6 0 0 
715.3 0 0 
763.0 0 0 
810.7 0 0 
858.3 0 0 
906.0 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 
0.0 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 
0.0 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 
0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

  R II T 1 DING T E M P E R A T U R E P 

Temperature 
Range 1 3 5   1   2 3   4 5 6 

(F) 

Max. Temp. 81.7 78.9 83.1 105.4 105.8 107.5 110.1 102.6 104.1 
Mo./Hr. 7 14 7 14 7 14 8 20 8 21 7 22 8 18 7 21 7 19 
Day Type 1 1 1   1   1 1   1 1 1 

.. Number of Hours 
Above 100 0 0 0  256 1,206 1,030 1,500 120 0 
95 - 100 0 0 0 1,117 1,249 950 1,040 919 208 
90 - 95 0 0 0 1,107  387 493  644 1,057 687 
85 - 90 0 0 0  722  402 728  398 733 922 
80 - 85 0 0 0  470  428 471  90 808 796 
75 - 80 2,330 2,953 2,457   0   0 0   0 35 704 
70 - 75 895 719 1,069  276  102 162  416 0 300 
65 - 70 800 221 163 4,812 4,986 4,926 4,672 5,088 5,143 
60 - 65 741 927 674   0   0 0   0 0 0 
55 - 60 792 527 616   0   0 0   0 0 0 
50 - 55 662 755 536   0   0 0   0 0 0 
Below 50 2,540 2,653 2,S95   0   0 0   0 0 0 

Min. Temp. 32.5 33.5 31.5 67.9 67.9 67.9 67.9 67.9 67.3 
Mo./Hr. 2 9 2 11 2 9 1 6 2 15 17 3 6 3 17 5 5 

Day Type 4 4 4   2   2 2   3 2 1 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
WEATHERSTRIP 4 CAULKING 
  -  MONTHLY ENERGY  CONSUMPTION 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 292 118 0 
Feb 264 118 0 
March 299 76 0 
April 281 31 0 
May 397 0 0 
June 625 0 0 
July 892 0 0 
Aug 631 0 0 
Sept 384 0 0 
Oct 295 22 0 
Nov 281 52 0 
Dec 288 98 0 
Total 4,930 515 0 

Buildi ng Energy Consumption 31 015 (Btu/Sq Ft/Year) 
Source Energy Consumption 54 092 (Btu/Sq Ft/Year) 

Floor Area - 2,202 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip — Monthly Consumption - 
Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 291 263 299 281 295 288 288 299 281 295 281 288 3,447 
PK 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 

1 MISC LD 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LO 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 MISC LD 
OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

4 MISC LD 
P STEAM o 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

5 MISC LD 
P H0IH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

6 MISC LD 
P CHILL 0 0 0 0 ' 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 0 17 187 387 187 19 0 0 0 797 
PK 0.0 0.0 0.0 0.0 2.6 2.7 2.8 2.7 2.6 0.0 0.0 0.0 2.8 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 2 19 39 19 2 0 0 0 82 
PK 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.2 0.1 0.0 0.0 0.0 0.3 

1 EQ5303 CONTROLS 
ELEC 0 0 0 0 32 PI 127 74 33 0 0 0 347 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0 0 0 51 50 51 51 50 0 0 0 253 
PK 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

1 EQ2102 PURCH? SED DIST . HOT WATER 
P H0TH20 118 118 76 31 0 0 0 0 0 22 52 98 515 
P'K 0.2 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

ELEC 11110 0 0 0 0 0 11 4 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

UTILITY  PEAK CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value    4.6 (kW) 
Yearly Time of Peak 16 (hr) 

Hour 16 Month 7 

7 (mo) 

Eqp. 
Ref. Equipment 

Code Name 

Cooling Equipment 

1      EQ1161 

Sub TOtal 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Liglv;s 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kW)   (X) 

3.4 73.44 

3.4 73.44 

0.0 0.00 

0.1 2.66 

0.1 2.66 

0.0 0.00 

1.1 23.90 
0.0 0.00 
0.0 0.00 
1.1 23.90 

V 600 
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Grand Total 4.6 100.00 
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1 
2 
3 
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5 
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9 

10 
11 
12 
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21 
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23 
24 
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27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
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39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
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53 
54 
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56 
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CONTENTS OF : E:\CB40.TM 

JOB - 1 
01/ENERGY SAVINGS OPPORTUNITY STUDY 
01/CARLISLE BARRACKS, PA 
01/DEPARTMENT OF THE ARMY 
01/BENATEC ASSOCIATES 
01/BUILDING 40 
08/CARLISLE 
09/MAY/SEP////APR/0CT 
10/CLTD-CLF 
11///Z0NE 
LOAD - 1 
19/1/BASE BUILDING 
20/1/1/1ST FL APT1S/3791/1/3/.9/.45 
20/2/2/2N0 FL APT'S/4046/I/I/0 
20/3/3/LAUNDRY ROOM/88/1/3/.9/.45 
20/4/4/MECH ROOM/167/1/3/0 
21/1////CBLQTX///CBLQTX 
21/2////CBLQTX///CBLQTX 
21/3////CBLQTX///CBLQTX 
21/4////CBLQTX///CBLQTX 
22/2/1/YES////151 
22/4/1/YES////152 
24/1/1/34/8//153/30 
24/1/2/112/8//153/120 
24/1/3/112/8//153/3.00 
24/2/1/34/8.5//153/30 
24/2/2/119/8.5//153/120 
24/2/3/34/8.5//153/210 
24/2/4/119/8.5//153/300 
24/3/1/7/8//153/120 
24/3/2/11/8//153/210 
24/4/1/14/7.4//141/120 
24/4/2/11/7.7//141/210 
24/4/3/14/7.8//141/300 
25/1/1/4.3/2.3/2/.7/.64 
25/1/2/4.3/2.3/16/.7/.64 
25/1/3/4.3/2.3/16/.7/.64 
25/2/1/4.3/2.3/2/.7/.64 
25/2/2/4.3/2.3/20/.7/.64 
25/2/3/4.3/2.3/2/.7/.64 
25/2/4/4.3/2.3/20/.7/.64 
25/3/2/2.7/1.3/1/1.04/1 
25/4/3/2.75/1.5/2/1.04/1 
26/1/CBLQP/CBLQL/CBLQP//0FF/CBLQFAN/OFF/OFF/OFF/OFF 
26/2/CBLQP/CBLQL/CBLQP//OFF/CBLQFAN/OFF/OFF/OFF/OFF 
26/3/C8LQP/CBLQL/0FF//0FF/0FF/0FF/0FF/0FF/0FF 
26/4/0FF/0FF/0FF//0FF/HTG0NLY/HTG0NLY/OFF/OFF/OFF 
2 7/1/10/PEOPLE/230/19O/.5/WATT-SF/INCAND 
27/2/10/PEOPLE/230/190/.5/WATT-SF/INCAND 
27/3/1/PE0PLE/315/3 25/1.5/UJATT-SF 
29/1/15/PCT-MCLG/15/PCT-MHTG/.33/CFM-SF/.33/CFM-SF 
29/2/15/PCT-MCLG/15/PCT-MHTG/.33/CFM-SF/.33/CFM-SF 
29/3///////.33/CFM-SF 
29/4///////.33/CFM-SF 
30/1/1.5/CFM-SF/1.5/CFM-SF 
3 0/2/1.5/CFM-SF/1.5/CFM-SF 
30/4/1.5/CFM-SF 
SYSTEM   -   1 



CONTENTS OF : E:\CB40.TM 
LINE 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
7 7 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
|112 
113 
114 
115 
116 

39/1 
40/1 
41/1 
42/1 
45/1 
40/2 
41/2 
42/2 
45/2 
40/3 
41/3 
42/3 
45/3 
EQUI 
59/1 
60/1 
62/1 
65/1 
67/1 
69/1 
69/3 
LOAD 
19/2 
20/1 
20/2 
20/3 
20/4 
21/1 
21/2 
21/3 
21/4 
22/2 
22/4 
24/1 
24/1 
24/1 
24/2 
24/2 
24/2 
24/2 
24/3 
24/3 
24/4 
24/4 
24/4 
25/1 
25/1 
25/1 
25/2 
25/2 
25/2 
25/2 
25/3 
25/4 
26/1 
26/2 
26/3 
26/4 

/BASE BUILDING 
/FC 
/1/2 
/.25/.25 
/CBLQCLG/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 
/RAD 
/3/3 

/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 
/UH 
/4/4 
/.20 
/HTGONLY/OFF/OFF/ 
PMENT - 1 
/CARLISLE///BASE 
/1/PKPLANT/l/l 
/EQ1161/36/7.267/ 
/1//1/3 
/EQ2102/1 
/EQ4371 

OFF/OFF/HTGONLY/OFF/OFF/OFF/OFF 

BUILDING 

MBH 

- 2 
/WALL 
/1/1S 
/2/2N 
/3/LA 
/4/ME 
////C 
////C 
////C 
////C 
/1/YE 
/1/YE 
/1/34 
/2/11 
/3/11 
/1/34 
/2/11 
/3/34 
/4/11 
/1/7/ 
/2/11 
/1/14 
/2/11 
/3/14 
/1/4. 
/2/4. 
/3/4. 

/1/4- 
/2/4. 
/3/4. 
/4/4. 
1212. 
/3/2. 
/CBLQ 
/CBLQ 
/CBLQ 
/OFF/ 

& RO 
T FL 
D FL 
U N D R Y 

CH RO 
BLQTX 
BLQTX 
BLQTX 
BLQTX 
S//// 
S//// 
/8//1 
2/8// 
2/8// 
/8.5/ 
9/8.5 
/8.5/ 
9/8.5 
8//14 
/8//1 
/7.4/ 

17.71 
/7.8/ 
3/2.3 
3/2.3 
3/2.3 
3/2.3 
3/2.3 
3/2.3 
3/2.3 
7/1.3 
75/1. 
P/CBL 
P/CBL 
P/CBL 
OFF/O 

OF INSU 
APT'S/3 
APT ' S/4 
R00M/8 

0 M / 1 6 7 / 

///CBLQ 
///CBLQ 

///CBLQ 

///CBLQ 
144 
152 
43/30 
143/120 
143/300 
/143/30 
//143/1 
/143/21 
//143/3 
3/120 
43/210 
/141/12 
/141/21 
/141/30 
/2/.7/. 
/16/.7/ 
/16/.7/ 
121.7 f. 
/20/.7/ 
121.71. 
/20/.7/ 
/1/1.04 
5/2/1. 0 
QL/CBLQ 
QL/CBLQ 
QL/OFF/ 
FF//OFF 

L A TI 0 N 

791/1/3/.9/.45 
046/1/1/0 
8/1/3/.9/.45 
1/3/0 
TX 
TX 
TX 
TX 

2 0 
0 
00 

0 
0 
0 
64 
.6 
.6 
64 
.6 
64 
.6 

/l 
1/ 
P/ 
P/ 
/O 
/H 

/OFF/CBLQFAN/OFF/OFF/OFF/OFF 
/OFF/CBLQFAN/OFF/OFF/OFF/OFF 
FF/OFF/OFF/OFF/OFF/OFF 
TGONLY/HTGONLY/OFF/OFF/OFF 



CONTENTS OF : E:\CB40.TM 
LINE #  
117 27/1/10/ 
118 27/2/10/ 
119 27/3/1/P 
120 29/1/15/ 
121 29/2/15/ 
122 29/3//// 
123 29/4//// 
124 30/1/1.5 
125 30/2/1.5 
126 30/4/1.5 
127 SYSTEM - 
128 39/2/WAL 
129 40/1/FC 
130 41/1/1/2 
131 42/1/.25 
132 45/1/CBL 
133 40/2/RAD 
134 41/2/3/3 
135 42/2 
136 45/2/0FF/0FF/0FF/0FF/0FF/CBLQHTG/0FF/0FF/0FF/0FF 
137 40/3/UH 
138 41/3/4/4 
139 42/3/.20 
140 45/3/HTG0NLY/0FF/0FF/0FF/0FF/HTG0NLY/0FF/0FF/0FF/0FF 
141 EQUIPMENT - 2 
142 59/2/CARLISLE///WALL £ ROOF INSULATION 
143 60/1/1/PKPLANT/l/l 
144 62/1/EQ1161/36/7.267/MBH 
145 65/1/1//1/3 
146 67/1/EQ2102/1 
147 69/1/EQ4371 
148 69/3 

PEOPLE/230/190/.5/WATT-SF/INCAND 
PEOPLE/230/190/.5/WATT-SF/INCAND 
EOPLE/315/325/1.5/WATT-SF 
PCT-MCLG/15/PCT-MHTG/.2 7/CFM-SF/.2 7/CFM-SF 
PCT-MCL6/15/PCT-MHT6/.27/CFM-SF/.27/CFM-SF 
///.27/CFM-SF 
///.27/CFM-SF 
/CFM-SF/1.5/CFM-SF 
/CFM-SF/1.5/CFM-SF 
/CFM-SF 
2 

L fi ROOF INSULATION 

/.25 
QCLG/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/O FF/O FF 
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** ** 

A C F  t  0 1 l Y C T P t* ** 
** 
** 
** ** 

***f*t******+**********t****** ********************** ************************* 

U:V 

ri/cocv PAI/T'JCQ OPPPRT'J'-'ITY STUDY 
CARLISLE BARRACKS, "A 
PEfAETMENT OF THE AR1Y 
BENATEC ASSOCIATES 
WILDING 40 

Location 
rih Code: CARLISLE 

ENERGY SAVINGS OPPORTUNITY STUDY 

Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0-.2444- (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

14:58:35  1/11/94 
CB40 .TM 
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AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System 
Number 

System 
Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Keating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 FC 
2 RAD 
3 UH 

Totals 

1,763 
0 
0 

1,763 

11,755 
0 
0 

11,755 

11,755 
0 

268 
12,023 

13,295 
0 
0 

13,295 

3,303 
48 
98 

3,448 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

i Main Sys. 
System System Capacity 
Number  Type  (Tons) 

1 FC 
\  RAD 
3 UH 

  Cooling - 
Aux. Sys. Opt. Vent 
Capacity Capacity 

(Tons)  (Tons) 

Totals 

16.1 
0.0 
0.0 

16,1 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
3 0 

Cooling Main Sys. 
Totals Capacity 
(Tons)   (Btuhj 

16.1 
0.0 
0.0 

16.1 

-220,087 
-5,535 

-16,600 
-242,222 

Aux. Sys. 
Capacity 

(Btuh) 

Preheat 
Capacity 

(Btuh) 

-87,105 
0 
0 

-87,105 

Heating 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-220,087 
-5,535 

-16,600 
-242,222 

The building peaked at hour 16 month 7 with a capacity of  16.1 tons 

ENGINEERING CHECKS 

BASE GILDING 

ALTERNATIVE 1 

ENGINE I N G  CHECKS 

Systeti   Main/  System 
Number Auxiliary   Type 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

-- Cooling — 
Cfm/   Sq Ft 
Ton /Ton 

Btuh/ 
Sq Ft 

-— Heating  
Cfn/   Btuh/ 

Sq Ft   Sq Ft 
Floor Area 

Sq Ft 

Main 
Main 
Main 

FC 
RAD 

15.00 
0.00 
0.00 

1.50 
0.00 
0.00 

731.2 
0.3 
0.0 

487.5 
0.0 
0.0 

24.62 
0.00 
0.00 

1.50 
0.00 
1.60 

-28.08 
-62.90 
-99.40 

7,837 

167 
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System 1 Block PC FAN COIL 

************************* COOLING COIL PEAK ***************** *************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time — > Mo/Hr: 7/16 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 
Outside Air -) OA DB/UB/h'R: 91/ 73/ 98. 0 * 

* 
OADB: 39 * 

* 
OADB:  4 

■jpSCS Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 

Se is.Hat. Sensible Latent Total Of Tot * Sens ble Of Tot * Space SE ns Tot Sens Of Tot 
Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (*) * (Btuh) (Btuh) (*) 

Skylite Solr 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 18,445 0 18,445 9.56 * 18 021 13.98 * -15,057 -15,057 7.07 
Glass Solar 33,606 0 33,606 17.42 * 36,692 28.47 * 0 0 0.00 

Glass Cond 7,482 0 7,482 3.88 * 7 128 5.53 * -35,586 -35,586 16.71 

Hall Cond 24,246 1,157 25,402 13.17 * 26 129 20.27 * -52,571 -55,157 25.89 

Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 42,137 42,137 21.84 * 23,789 18.46 * -107,216 -107,216 50.33 

Sub Total-) 125,917 1,157 127,073 65.87 * 111 758 86.71 * -210,430 -213,016 100.00 

Internal Loads * * 
Lights 10,699 0 10,699 5.55 * 10 967 8.51 * 0 0 0.00 

People 7,388 7,388 3.83 * 3,818 2.96 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Subtotal") 18,087 0 0 18,087 9.38 * 14 785 11.47 * 0 0 0.00 

Ceiling Load 2,702 -2,702 0 0.00 * 2 341 1.82 * -2,432 0 0.00 

Outside Air 0 0 0 47,733 24.74 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 2,508 1.30 * 0.00 * 0 0.00 

Ret. Fan Heat 0 . 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat -2,489 0 -2,489 -1.29 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 -0.00 * 
* 

0.00 * 
* 

0 0.00 

Grand Total-) 146,706 -4,035 0 192,912 100.00 * 128, 884 100.00 * -212,862 -213,016 100.00 

 wuLinu i/UiL acLcouun "HKuHo 

Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Hbh) (Mbh) (cfm) Oeg F Oeg F Grains Deg F Deg F Grains Floor 7, 837 

Main Clg   16.1 192.9 155.0 11,755 • 78.5  67.4  85.4 64.8 62.5 83.4 Part 0 
flux Clg   0.0 0.0 0.0 0. 0.0  0.0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0.0   0 .0 0.0 0.0 0.0 Roof 4, 046 0  0 
Totals^   16.1 192.9 Wall 4,665     771  17 

 uTATTUP COIL SEL rrTTDM------  AIRFLOWS (cfm)- --£ NGINEERING CHECKS-- - -TEMPERATURES fF) — tt11UN  V 1 

Capacity Coil ft irfl Ent Lvg Type ' Cooling } ieating Clg %  OA 15.0 Type  Clg Htg 
(Mbh) (cfm)  Oeg F Deg F Vent 1,763 0 Clg Cfm/Sqft 1.50 SADB    64.9 84.6 

Main Htg   -220.1 11, 755  67.4 84.6 Infil 1,539 1,539 Clg Cfm/Ton 731.25 Plenum  76.3 66.8 
flux Htg    0.0 0   0.0 0.0 Supply 11,755 11,755 Clg Sqft/Ton 487.50 Return  76.3 67.4 

Preheat    -87.1 11, 755  57.9 64.7 Mincfm 0 0 Clc Btuh/Sqft 24.62 Ret/OA  78.4 67.4 

Reheat      0.0 0   0.0 0.0 Return 11,755 11,755 No People 20 Runarnd 75.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 1,763 0 Htg % OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.50 Fn BldTD 0.0 0.0 
Total    -220.1 Auxil 0 0 Htg Btuh/SqFt -28.08 Fn Frict 0.1 0.1 
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System 2 Block RAO RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> 
Outside Air —> 

Mo/Hr: 0/ 0 
OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Subtotal — ) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

GrandiTotal") 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-244 
-1,808 

0 
0 

-3,310 
-5,362 

0 
0 
0 
0 

-173 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 

-244 
-1,982 

0 
0 

-3,310 
-5,535 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
4.41 

35.80 
0.00 
0.00 

59.79 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-5,535 -5,535  100.00 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Total Capacity 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

 —COOLING COIL SELECTION- —  
Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR 

(Mbh) 
0.0 
0.0 
0.0 

-HEATING COIL SELECTION- 
Capacity 

(Mbh) 
-5.5 
0.0 
0.0 
0.0 
0.0 
0.0 

-5.5 

Coil Airfl 
(cfrn) 

0 
0 
0 
0 
0 
0 

Ent 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

(cfm) 

Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Type ' 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

48 
0 
0 
0 
0 
0 
0 

Grains 
0.0 
0.0 
0.0 

Gross Total 
Floor 
Part 
ExFlr 
Roof 
Wall 

-AREAS  
Glass 

88 
0 
0 
0 

144 

1st) (%) 

--ENGINEERING CHECKS-  -TEMPERATURES (F) — 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-62.90 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
■0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
64.4 
64.4 
64.4 
68.0 
0.0 
0.0 
0.0 
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System   3 Block UH - UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air "> OADB/WB/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space i Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (t) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * -4 428 -4,428 26.67 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * ■573 -573 3.45 
Wall Cond 0 0 0 0.00 * 0 0.00 * -4 762 -4,762 28.69 

Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * -6 837 -6,837 41.19 
Sub Total-) 0 0 0 0.00 * 0 0.00 * -16 600 -16,600 100.00 

Internal Loads * * 

Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
People 0 0 0.00 * 0 0.00 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Subtotal-) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 .0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total") 0 0 0 0 0.00 * 0 0.00 * -16,600 -16,600 

-ADCAC  

100.00 

Total Capacity Sens Cap. Coil Airfl   Enterin« j DB/WB/HR Leaving DB/WB/HR Gross Total 
HKLHJ 

Glass (sf [%) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 167 

Main Clg   0.0 0.0 0.0 0 •  0.0 0 0   0 .0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 167 0  0 
Totals     0.0 0.0 Wall 297 8  3 

  „     UCATTWP COIL SEL -AIRFLOWS (cfm)- --ENGINEERING CHECKS-- - -TEMPERATURES (Fi-  ntHI lNla :u1IUN ll I 
Capacity Coil A irfl  Ent Lvg Type ( Pooling } eating Clg %  OA 0.0 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    -0.0 125.0 

Main Htg   -16.6 268  68.0 125.0 Infil 0 98 Clg Cfm/Ton 0.00 Plenum   0.0 68.0 

Aux Htg    0.0 0   0.0 0.0 Supply 0 268 Clg Sqft/Ton 0.00 Return   0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 

Reheat      0.0 0   0.0 0.0 Return 0 268 No. People 0 Runarnd  0.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg X  OA 0.0 Fn MtrTD  0.0 0.0 
Opt Vent     0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.60 Fn BldTD  0.0 O.C 
Total     -16.6 Auxil 0 0 Htg Btuh/SqFt -99.40 F n Frict 0.1 0.0 
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BUILDING U-VALUES 

BASE BUILDING 

ALTERNATIVE 1 

BUILDING     U-VALUES 

Room 
Number Description Part. ExFlr 

Summr 
Skylt 

— Room U-Values — 
(Btu/hr/sqft/F) 

Wintr     Summr 
Skylt Roof Windo 

Wintr 
Windo Wall Ceil. 

Room Room 
Mass Capac. 
(lb/ (Btu/ 

sqft) sqft/F) 

1 
Zone 

2 
Zone 
System 

3 
Zone 
System 

4 
Zone 
System 
Building 

1ST FL APT'S 
1 Total/Ave. 

2ND FL APT'S 
2 Total/Ave. 
1 Totäl/Ave. 

LAUNDRY ROOM 
3 Total/Ave. 
2 Total/Ave. 

MECH ROOM 
4 Total/Ave. 
3 Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 
0.000 
0.058 
0.058 
0.058 
0.000 
0.000 
0,000 
0.414 
0.414 
0.414 
0.072 

0.700 
0.700 
0.700 
0.700 
0.700 
1.040 
1.040 
1.040 
1.040 
1.040 
1.040 
0.705 

0.720 
0.720 
0.720 
0.720 
0.720 
1.086 
1.086 
1.086 
1.086 
1.086 
1.086 
0.726 

0.222 

0.222 

0.222 

0.222 

0.222 

0.222 

0.222 

0.222 

0.257 

0.257 

0.257 

0.224 

0.549 

0.549 

0.000 

0.000 

0.549 

0.549 

0.549 

0.549 

0.000 

0.000 

0.000 

0.549 

41.5 
41.5 
40.3 
40.3 
40.9 

95.3 

95.3 

95.3 

123.1 
123.1 
123.1 
43.2 

8.77 
8.77 

12.01 
12.01 
10.44 
20.71 
20.71 
20.71 
27.06 
27.06 
27.06 
10.90 

BUILDING AREAS 

BASE BUILDING 

ALTERNATIVE 1 

BUILDING     AREAS 

Floor Total Exposed 

1 Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate Room Area Area Area Area /Rf Area Area /Ml Area 

Number Description Fir Rm (sqft) ' (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 1ST FL APT'S 1 1 3,791 3,791 0 0 0 0 0 336 16 1,728 

Zone 1 Total/Ave. 3,791 0 0 0 0 0 336 16 1,728 

2 2ND FL APT'S 1 1 4,046 4,046 0 0 0 0 4,046 435 17 2,166 

Zone 2 Total/Ave. 4,046 0 0 0 0 4,046 435 17 2,166 

System 1 Total/Ave. 7,837 0 0 0 0 4,046 771 17 3,894 

3 LAUNDRY ROOM 1 1 88 88 0 0 0 0 0 4 2 140 

Zone 3 Total/Ave. 88 0 0 0 0 0 4 2 140 

System 2 Total/Ave. 88 0 0 0 0 0 4 2 140 

4 MECH ROOM 1 1 167 167 0 0 0 0 167 8 i 289 

Zone : 4 Total/Ave. 167 0 0 0 0 167 8 3 289 

System 3 Total/Ave. 167 0 0 0 0 167 8 3 289 

Building 8,092 0 0 0 0 4,213 783 15 4,323 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
BASE BUILDING 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 0.072 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.298 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value =  0.196 (8tu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  4.77 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) :  20.63 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
8ASE BUILDING 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent  Cool ing Load — - Heating Load — Cooling Airflow 

Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfm) (*) 

0 - 5 0.8 16 164 -16,466 5 252 601.2 0 0 
5 - 10 1.6 7 69 -32,933 5 254 1,202.3 0 0 

10 - 15 2.4 7 74 -49,399 15 682 1,803.5 0 0 
15 - 20 3.2 6 61 -65,865 34 1,582 2,404.6 42 3,650 

20 - 25 4.0 7 72 -82,332 3 147 3,005.8 0 0 
25 - 30 4.8 18 190 -98,798 9 398 3,606.9 0 0 
30 - 35 5.6 10 104 -115,264 5 242 4,208.1 0 0 
35 - |40 6.4 16 166 -131,731 2 113 4,809.2 0 0 
40 - 45 7.2 5 53 -148,197 5 245 5,410.4 0 0 
45 - .50 8.0 2 20 -164,663 8 355 6,011.6 21 1,825 
50 - 55 8.8 2 20 -181,130 1 39 6,612.7 0 0 
55 - '60 9.6 2 20 -197,596 1 29 7,213.9 0 0 
60 - > 65 10.4 0 0 -214,062 1 31 7,815.0 0 0 
65 - 70 11.3 0 0 -230,529 6 255 8,416.2 0 0 
70 - i 75 12.1 0 0 -246,995 0 0 9,017.3 0 0 
75 - i 80 12.9 0 0 -263,461 0 0 9,618.5 0 0 
80 - 85 13.7 2 20 -279,928 0 0 10,219.7 0 0 
85 - j 90 14.5 1 11 -296,394 0 0 10,820.8 0 0 
90 - 95 15.3 0 0 -312,860 0 0 11,422.0 0 0 
95 - 100 16.1 0 0 -329,327 0 0 12,023.1 38 3,285 
Hours Off 0.0 0 7,716 0 0 4,136 0.0 0 0 

Heating Airflow 
Cap. Hours Hours 
(Cfm) (*) 

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 
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 
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 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING  TEMPERATURE PROFILES 

Temperature   -    Zone Number 
Range 12        3        4 

(F) 

Max. Temp.        80.1   80.4 103.8   96.5 

Mo./Hr.        7 14   7 14   8 23   7 21 
Day Type 1111 

Above 100 0 0 918 0 

95 - 100 0 0 1,117 30 

90-95 0 0 893 864 

85-90 0 0 168 1,190 

80-85 0 0 576 597 

75!-   80 2,893 2,942 119 925 

70-   75 779 730 363 66 

65 -   70 4,893 4,760 4,606 68 

60;-   65 195 328 0 630 

55 -   60 0 0 0 814 

50:-   55 0 0 0 543 

8elow 50 0 0 0 3,033 

Min.iTemp. 63.9 63.4 67.9 31.7 

Mo./Hr. 2 15 2 15 3 24 2 10 
Day Type 2 3 15 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

MONTHLY  ENERGY  CONSUMPTION 

ELEC DEMAND HOT WTR HOT W DMND 
Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

2,632 8 862 2 
2,378 8 819 2 
2,659 8 555 2 
2,541 8 212 1 
2,640 9 0 0 
2,896 9 ö 0 
3,123 9 0 0 
2,993 9 0 0 
2,537 9 •  0 0 
2,643 8 191 1 
2,543 8 418 1 
2,619 8 745 2 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov I 
Dec 
Total 32,204      9    3,801      2 

Building Energy Consumption =   60,554 (Btu/Sq Ft/Year)       Floor Area =     8,092 (Sq Ft) 
Source Energy Consumption  =   103,381 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
8ASE BUILDING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip -- Mont Ily Consumption 
NufB Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 1072 968 1098 1033 1085 1060 1058 1098 1033 1085 1033 1058 12,683 
PK 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 

1 MISC LD 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LD 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 MISC LD 
OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 O.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 
P STEAM 0 0 0 0 0 . 0 0 0 0 0 0 o • 0 
PK 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 

5 MISC LD 
P HOTH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

6 M.ISC LD 
P CHILL 0 0 0 ' 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 0 0 220 337 225 0 0 0 0 781 
PK 0.0 0.0 0.0 0.0 0.7 0.8 0.8 0.8 0.8 0.0 0.0 0.0 0.8 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 0 22 34 22 0 0 0 0 79 
PK 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

1 EQ5303 CONTROLS 
ELEC 0 0 0 0 0 90 140 93 0 0 0 0 322 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4371 FAN COIL SUPPLY FAN 
ELEC 1555 1404 1555 1504 1555 1504 1555 1555 1504 1555 1504 1555 18,304 
PK 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 

1 EQ2102 PURCHASED DIST . HOT WATER 
P H0TH20 862 819 555 212 0 0 0 0 0 191 418 745 3,801 
PK 2.2 2.2 1.6 1.0 0.0 0.0 0.0 0.0 0.0 1.0 1.4 2.2 2.2 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC        6    5    6    4    0    0    0    0    0    3    5    6        34 
PK        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 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 13 

UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE BUILDING 

Utility  ELECTRIC DEMAND 

Peak Value 9.0     (kW) 

Yearly Time of Peak   16 (hr)     7 (mo) 

UTILITY     PEAK     CHECKSUMS 

Hour 16 Month 7 

Eqp. 
Ref. Equipment 
Num. Code Name 

Cool ing Equipment 

1 E n 1.161 

Sub T;t3 l 

Sub JriH i 

Mr ■loving Equipment 

Utility   Percnt 

D2"!3nd   Of Tot 

Equitvn?nt Description (kW)        (%) 

ATp-cin r-mn rnwp <i5 TONS 1.2     13.53 

1.2     13.53 

0.0      0,00 

1 NATION OF FAN ELECTRICAL DEMAND         3.7 41.37 

Sub Tq^l 3.7 41.37 

Sub Tftal 0.0 0.00 

Miscellaneous 

Lights 4.1 45.10 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 4.1 45.10 

Grand.Total 9.0 100.00 
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** ** 
« j                       TRACE      600      ANALYSIS                            ** 
** ** 
** 

TRACE      600      ANALYSIS 

by ** 
** ** 
ntnntmmtttmnmnnmttnntnnnntntttmtnntntntntmtn 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 40 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 

Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 ,^F) 

Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 

Density-Specific Heat Prod; 1.0882 (Btu-min./hr/cuft/F) 

Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 

Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

15: 5:24 
CB40 

1/11/94 
,TM 
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 SYSTEM SUMMARY- 
(Oesign Airflow Quantities) 

• Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 FC 
2 RAD 
3 UH 

Totals 

1,763 
0 
0 

1,763 

11,755 
0 
0 

11,755 

11,755 
0 

248 
12,003 

13,015 
- 0 

0 
13,015 

3,023 
39 
80 

3,142 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 2 
WALL 4 ROOF INSULATION 

-SYSTEM  SUMMARY 
(Design Capacity Quantities) 

Cooling 

System 
Number 

Main Sys. 
System Capacity 

Type  (Tons) 

FC 
RAD 

Total: 

12.2 
0.0 
0.0 
12.2 

Aux. Sys. 
Capacity 

(Tons) 

0.0 
0.0 
0.0 
0.0 

Opt. Vent 
Capacity 

(Tons) 

0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

12.2 
0.0 
0.0 
12.2 

Main Sys. 
Capacity 

(Btuh) 

-153,286 
-3,455 
-15,357 

-172,098 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

-117,686 
0 
0 

-117,686 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 

The building peaked at'hour 16 month 7 with a capacity of  12.2 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

Humidif. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Opt. Vent 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating 
Totals 
(Btuh) 

-153,286 
-3,455 
-15,357 
-172,098 

  E N G I N E E RING CHECK s  

Percent   Cooling   — Heating — 

Systen Main/ System Outside   Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 

Number Auxiliary Type Air  Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main FC 15.00   1.50 961.7 641.1 18.72 1.50 -19.56 7,837 

2 Main RAO 0.00   0.00 0.0 0.0 0.00 0.00 -39.26 88 
3 Main UH 0.00   0.00 0.0 0.0 0.00 1.48 -91.96 167 
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System   1 Block FC - FAN COIL 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/16 * Mo/Hr: 7/17 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/WB/HR: 91/ 73/ 98 0 

* 
OADB: 39 * 

if 
OADB:  4 

Space Ret. Air Ret-. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se is.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) W * (Btuh) (*) * (Btuh) (Btuh) :(*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 9,789 0 9 789 6.67 * 10,710 11.15 * -10,529 -10,529 7.12 
Glass Solar 33,171 0 33,171 22.61 * 36,692 38.19 * 0 0 0.00 
Glass Cond 7,452 0 7,452 5.08 * 7,128 7.42 * -35,586 -35,586 24.08 
Wall Cond 5,614 276 5,891 4.02 * 6,016 6.26 * -13,296 -13,955 9.44 
Partition 0 0 0.00 % 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 29,812 29,812 20.32 t 19,463 20.26 * -87 722 -87,722 59.36 
Sub Total-) 85,839 276 86 115 58.71 * 80,010 83.28 * -147 133 -147,792 100.00 

Internal Loads * * 
Lights 10,699 0 10,699 7.29 * 10,967 11.41 * 0 0 0.00 
People 7,388 7,388 5.04 * 3,818 3.97 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total") 18,087 0 0 18, 087 12.33 * 14,785 15.39 * 0 0 0.00 

Ceiling Load 1,394 -1,394 0 0.00 * 1,280 1.33 * -1 549 0 0.00 
Outside Air 0 0 0 41, 263 28.13 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 2, 508 1.71 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat -1,284 0 -1, 284 -0.88 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 -0.00 * 

* 
0.00 * 0 0.00 

Grand Total-) 105,320 -2,402  '   0   146,688 100.00 * 96,074 100.00 * -148,683 -147,792 

AflTAP 

100.00 

Total Capacity Se ns Cap. :oil Airfl Enterint ! DB/WB/HR Leaving D8/WB/HR Gross Total Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 7, 337 

Main Clg   12.2 146.7 122.8 11,755 78.0 68 0  89 8 67.4  64.4 88.5 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Verit   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0  0.0 0.0 Roof 4,046 0  0 
Totals;   12.2 

i 
i 

146.7 «all 4,665     771  17 

miuLuno ^LIIII;-     --tnüifittKirii] u^t^,^o— ™ -ItnHtKHIUKtS it- J — 
Capacity Coil Airfl Ent Lvg Type Cooling Heating  Clg % OA 15.0 Type  Clg Htg 

(Mbh) (cfm) Deg F Deg F Vent 1,763 0  Clg Cfm/Sqft 1.50 SADB   67.5 79.6 
Main Htg   -153.3 11,755 67.6 79.6 Infil 1,260 1,260  Clg Cfm/Ton 961.67 P ienum  75.7 67.3 
ftux Htg    0.0 0 0.0 0.0 Supply 11,755 11,755  Clg Sqft/Tor 641.11 Return  75.7 67.6 
Preheat!   -117.7 11,755 58.1 67.3 Mincfm 0 0  Clg Btuh/Sqft 18.72 Ret/OA  77.9 67.6 
Reheat     0.0 0 0.0 0.0 Return 11,755 11,755  No. People 20 Runarnd 75.0 68.0 
Humidif     0.0 0 0.0 0.0 Exhaust 1,763 0  Htg % OA 0.0 F i MtrTD 0.0 0.0 
Opt Vent    0.0 0 0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1.50 Fn BldTD 0,0 0.0 
Total !   -153.3 Auxil 0 0  Htg Btuh/SqFt -19.56 Fn Frict 0.1 0.1 



• 
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System 2 Block RAD RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time -> Mo/Hr: 0/ 0 * Mo/r r: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air —> OADB/WB/HR:  ( )/ 0/ o.c * 
* 

OADB:  0 * 
* 

OADB:  4 

Space Ret. Air Ret.- Air t let Percnt * Space   Percnt * Space Peak Coil Peak Percnt 

Sens .Hat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens  Tot Sens ]f Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) w * (Btuh)    (%) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0       0 0.00 

Skylite Cond 0 0 0 0.00 * 0   0.00 * 0       0 0.00 

Roof Cond 0 0 0 0.00 * 0   0.00 * 0       0 0.00 

Glass Solar 0 0 •o 0.00 * 0   0.00 * 0       0 0.00 

Glass Cond 0 0 0 0.00 * 0   0.00 * _ 244     -244 7.06 

Wall Cond 0 "o 0 0.00 * 0   0.00 * - 457     -503 14.56 

Partition 0 0 0.00 * 0   0.00 * 0       0 0.00 

Exposed Floor 0 0 0.00 * 0   0.00 * 0       0 0.00 

Infiltration 0 0 0.00 * 0    0.00 * -2,708    -2,708 78.38 

Sub Total-) 0 0 0 0.00 * 0    0.00 * -3,409    -3,455 100.00 

Internal Loads * * 

Lights 0 0 0 0.00 * 0   0.00 * 0       0 0.00 

People 0 0 0.00 * 0    0.00 * 0       0 0.00 

Misc 0 0 0 0 0.00 * 0    0.00 * 0       0 0.00 

Sub Total-) 0 0 0 0 0.00 * 0    0.00 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0.00 * -46       0 0.00 

Outside Air 0 0 0 0 0.00 * 0    0.00 * 0       0 0.00 

Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0    0.00 * 0       0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 
t 

0.00 * 
* 

0 0.00 

Grand ITotal-) 

i 
0 0 0 0 0.00 * 0    0.00 * -3,455    -3,455 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf] (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 88 

Main Clg   0.0 0.0 0.0 0 0.0 0 .0   0.0 0.0 0.0   0.0 Part 0 

Aux Cl g   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0   0.0 ExFlr 0 

Opt Ver t   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0   0.0 Roof 0 0  0 

Totals 0.0 0.0 Nail 144 4  2 

-ATBFI nid« Infm) --FWGTHFFRTNG rHFf:KS-- —TFMPFRATIIRFR (f) — 

Capacity Coil Airfl  Ent Lvg Type Cooling Heating Clg * OA 0.0 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAD8    0.0 68.1 

Main Htg    -3.5 0   0.0 0.0 Infil 0 39 Clg Cfm/Tor 0.00 Plenum   0.0 67.1 

Aux Htg    0.0 
Preheat     0.0 

0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 67.1 

0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 67.1 

Reheat i     0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 

Humidif1     0.0 0   0.0 0.0 Exhaust 0 0 Htg \ OA 0.0 Fn MtrTO 0.0 0.0 

Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfro/SqFt 0.00 Fn BldTD 0,0 0.0 

Total -3.5 Auxil 0 0 Htg Btuh/SqFt -39.26 Fn Frict 0.0 0.0 
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System   3 Block UH - UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Ho/Hr: 13/ 1 
Outside Air -> OADB/WB/HR: 0/ 0/ 0.0 * 

* 
OADB:  0 * 

* 
OADB: '4 

Space Ret. Air Ret. Air Net f 'ercnt * Space  Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh)    (%) * (Btuh) (Btuh) W 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0   0.00 * -4,428 -4,428 28.83 
Glass Solar 0 0 -o 0.00 * 0   0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0    0.00 * 573 -573 3.73 
Wall Cond 0 0 0 0.00 * 0   0.00 * -4,762 -4,762 31.01 
Partition 0 0 0.00 * 0   0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0   0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0   0.00 * -5,594 -5,594 36.43 
Sub Total-) 0 0 0 0.00 * 0    0.00 * -15,357 -15,357 100.00 

Internal Loads 
Lights 

* * 
0 0 0 0.00 * 0    0.00 * 0 0 0.00 

People 0 0 0.00 * 0   0.00 * 0 0 0.00 
Mis? 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Sub'Total-) 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Sup. fan Heat 
Ret. ffan Heat 

0 0.00 * 0.00 * 0 0.00 
0 0 0.00 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0   0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Termirial Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total") 0 0 0 0 0.00 * 0   0.00 * -15,357 -15,357 100.00 

i,uuLina tuiL ocLLMiun -HKtMO  

Total Capacity Sens Cap. Coil Airfl Entering DB/W8/HR Leaving D8/WB/HR Gross Total Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 167 

Main Clg   0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0   0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0   0.0 ExFlr 0 
Opt Verlt   0.0 0.0 0.0 0 0.0 0.0 • 0.0 0.0 0.0   0.0 Roof 167 0  0 
Totals1    0.0 0.0 Wall 297 8  3 

COIL SELf rAIRFLOWS (cfm)- -ENGINEERING CHECKS— - -TEMPERATURES (F)-  ; HtHl INu .1/1 iUii  

Capacity Coil A] rfl Ent Lvg Type Cooling Heating Clg % OA 0.0 Type  Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 125.0 

Main Ht!g   -15.4 '48  68.0 125.0 Infil 0 80 Clg Cfm/Ton 0.00 Plenum  0.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 0 248 Clg Sqft/Ton 0.00 Return  0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 0 248 No. People 0 Runarnd  0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.48 Fn BldTD 0.0 0.0 
Total -15.4 Auxil 0 0 Htg Btuh/SqFt -91.96 Fn Frict 0.1 O.C 
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BUILDING U-VALUES - ALTERNATIVE 2 
HALL & ROOF INSULATION 

BUILDING     U-VALUES 

(Btu/hr/sqft/F) 
Room 
Mass 

Room 
Capac. 

Room Summr Wintr Summr «intr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 1ST FL APT'S 0.000 0.000 0.000 0.000 0.000 0.700 0.720 0.056 0.549 41.8 8.83 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.700 0.720 0.056 0.549 41.8 8.83 

2 2ND FL APT'S 0.000 0.000 0.000 0.000 0.041 0.700 0.720 0.056 0.000 42.9 12.53 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.700 0.720 0.056 0.000 42.9 12.53 

System 1 Total/Ave, 0.000 0.000 0.000 0.000 0.041 0.700 0.720 0.056 0.549 42.4 10.74 

3 LAUNDRY ROOM 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.056 0.549 96.4 20.92 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.056 0.549 96.4 20.92 

System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 1.040 1.086 0.056 0.549 96.4 20.92 

MECH ROOM 0.000 0.000 0.000 0.000 0.414 1.040 1.086 0.257 0.000 123.1 27.06 

Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.414 1.040 1.086 0.257 0.000 123.1 27.06 

Systeiji 3 Total/Ave. 0.000 0.000 0.000 0.000 0.414 1.040 1.086 0.257 0.000 123.1 27.06 

Building 0.000 0.000 0.000 0.000 0.055 0.705 0.726 0.069 0.549 44.6 11.19 

BUILDING AREAS - ALTERNATIVE 2 
WALL I ROOF INSULATION 

BUILDING     AREAS 

Floor Total Exposed 

Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Rooi Dupli cate ■ Room Area Area Area Area /Rf Area Area /Wl Area 

Number Description Fir RID (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 1ST FL APT'S 1 1 3,791 . 3,791 0 0 0 0 0 336 16 1,728 

Zone 1 Total/Ave. 3,791 0 0 0 0 0 336 16 1,728 
/ 2ND FL APT'S 1 1 4,046 4,046 0 0 0 0 4,046 435 17 2,166 

Zone 2 Total/Ave. 4,046 ■ 0 0 0 0 4,046 435 17 2,166 

Systen 1 Total/Ave. 7,837 0 0 0 0 4,046 771 17 3,894 
5 LAUNDRY ROOM 1 1 88 88 0 0 0 0 0 4 2 140 

Zone 3 Total/Ave. 88 0 0 0 0 0 4 2 140 
Systen 2 Total/Ave. 88 0 0 0 0 0 4 2 140 

4 MECH ROOM 1 1 167 167 0 0 0 0 167 8 3 289 

Zone 4 Total/Ave. 167 0 0 0 0 167 8 3 289 
Systen 3 Total/Ave. 167 0 0 0 0 167 8 3 289 
Buildi ng 8,092 0 0 0 0 4,213 783 15 4,323 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

ASHRAE  90 ANALYSIS 

Overall Roof U-Value : 
Overall Wall U-Value = 
Overall Building U-Value : 

0.055 (Btu/Hr/S-q Ft/F) 
0.167 (Btu/Hr/Sq Ft/F) 
0.117 (8tu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

3.49 (Btu/Hr/Sq Ft) 
16.32 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
WALL & ROOF INSULATION 

_- 0 V C T E H LOAD PROFIL 

System Totals 

Percent — Cool ing Load —   Heatinc Load — Cooling Airflow — Heating Airflow 

Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfm) (t) (Cfm) (*) 

0 - 5 0.6 10 100 -14,489 7 331 600.2 0 0 0.0 0 0 
5 - 10 1.2 10 103 -28,978 ' 7 334 1,200.3 0 0 0.0 0 0 

10 - 15 1.8 6 62 -43,468 37 1,667 1,800.5 0 0 0.0 0 0 
15 - 20 2.4 5 50 -57,957 9 411 2,400.6 42 3,650 0.0 0 0 
20 - 25 3.1 8 81 -72,446 6 265 3,000.8 0 0 0.0 0 0 
25 - 30 3.7 18 178 -86,935 9 421 3,600.9 0 0 0.0 0 0 
30 - ,35 4.3 9 92 -101,424 4 178 4,201.1 0 0 0.0 0 0 
35 - '40 4.9 11 114 -115,914 2 102 4,801.2 0 0 0.0 0 0 
40 - 45 5.5 14 143 -130,403 8 374 5,401.4 0 0 0.0 0 0 
45 - 50 6.1 2 20 -144,892 2 101 6,001.5 21 1,825 0.0 0 0 
50 - 55 6.7 2 20 -159,381 6 276 6,601.7 0 0 0.0 0 0 
55 - 60 7.3 2 20 -173,870 0 0 7,201.8 0 0 0.0 0 0 
60 - 65 7.9 0 0 -188,359 0 0 7,802.0 0 0 0.0 0 0 
65 - 70 8.6 0 0 -202,849 0 0 8,402.2 0 0 0.0 0 0 
70 - 75 9.2 2 20 -217,338 0 0 9,002.3 0 0 0.0 0 0 
75 - 80 9.8 1 11 -231,827 0 0 9,602.5 0 0 0.0 0 0 
80 - 85 10.4 0 0 -246,316 0 0 10,202.6 0 0 0.0 0 0 
85 - '90 11.0 0 0 -260,805 0 0 10,802.8 0 0 0.0 0 0 
90 - 95 11.6 0 0 -275,295 0 0 11,402.9 0 0 0.0 0 0 
95 - 100 12.2 0 0 -289,784 0 0 12,003.1 38 3,285 0.0 0 0 
Hours luff 

1 
0.0 0 7,746 0 0 4,300 0.0 0 0 0.0 0 8,760 

• 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING     TEMPERATURE   PROFILES 

Temperature  -  Zone Number 
Range 12       3       4 

(F) 

Max. Temp. 79.6   79.5 123.3   96.5 
Mo./Hr. 7 14   7 14   9 23   7 21 

Day Type 11-1-1 

Above 100 0        0 2,676        0 
95 - 100 0        0     286       30 
90-95 0        0     216     864 
85-90 0        0     422 1,190 
80-   85 0        0     311     597 
75! -   80 2,989 3,054     415     961 
70 -   75 683     635      90      30 
65| -   70 5,088 5,015 4,344      85 
60i-   65 0      56        0     733 
55-60 0        0        0     710 
501 -   55 0        0        0     537 
Below 50 0        0        0 3,023 

Min. Temp.   65.2 64.7 67.9 32.1 
Mb./Hr.   2 15 2 15 3 23 2 10 

Day Type    2   3   15 

Number of Hours 
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ELEC 

 - MONTHLY  ENERGY 

DEMAND  HOT «TR HOT W DMND 

C 0 N S U M P T I 

Off Peak On Peak On Peak On Peak 
Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 2,631 8 635 2 
Feb 2,377 8 607 2 
March 2,658 8 405 1 
April 2,540 8 141 1 
May 2,640 8 0 0 
June 2,865 9 0 0 
July 3,120 9 0 0 
Aug 2,989 9 0 0 
Sept 2,537 9 0 0 
Oct 2,642 8 105 1 
Nov 2,542 8 297 1 
Dec 2,618 8 543 2 
Total 32,160 9 2,732 2 

Build: ng Energy Consumption 47, 328 (Btu/Sq Ft/Year) Floor Area - 
Source Energy Consumption :    85,715 (Btu/Sq Ft/Year) 

0 N 

8,092 (Sq Ft) 
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EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref   Equip        - — .Monthly Consumption — -  
Nun)   Code Jan       Feb       Mar       Apr       May      June      July       Aug       Sep       Oct       Nov       Dec Total 

0   LIGHTS 
ELEC 
PK 

1072       968      1098      1033      1085      1060      1058      1098      1033      1085      1033      1058 
4.1        4.1        4.1        4.1        4.1     " 4.1        4.1        4.1        4.1        4.1        4.1        4.1 

12,683 
4.1 

1   MISC LD 
ELEC 
PK 

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        0.0        0.0        0.0        0.0 

0 
0.0 

2   MISC LD 
GAS 
PK 

000000000000 
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 

3 MISC LD 
OIL 
PK 

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   0.0   0.0   0.0   0.0 

0 
0.0 

4 MISC LD 
P STEAM 
PK 

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   0.0   0.0   0.0   0.0 

0 
0.0 

5 MISC LD 
P H0TH20 
PK 

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   0.0   0.0   0.0   0.0 

0 
0.0 

6 HISC LD 
P CHILL 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

1    EQ1161 
ELEC 
fK 

1   E|Q5200 r 
1    £^5303 

ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0    0 

0.0   0.0   0.0   0.0 

CONDENSER FANS 
0    0    0 

0.0   0.0   0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 

0 
0.0 

0 
0.0 

200   334 
0.8   0.8 

221 
0.8 

0 
0.8 

0 
0.0 

0 
0.0 

20   34   22    0    0    0    0 
0.1   0.1   0.1   0.1   0.0   0.0   0.0 

81   140   93    0    0    0    0 
0.3   0.3   0.3   0.3   0.0   0.0   0.0 

754 
0.8 

76 
0.1 

313 
0.3 

1 £Q4371 FAN COIL SUPPLY FAN 
F.LEC      1555  1404  1555  1504  1555  1504  1555  1555  1504 
PK       3.7   3.7   3.7   3.7   3.7   3.7   3.7   3.7   3.7 

1555  1504  1555 
3.7   3.7   3.7 

18,304 
3.7 

1 EQ2102 PURCHASED DIST. HOT WATER 
Pi H0TH20    635   607   405   141    0    0    0    0    0 
PK        1.5   1.5   1.3   0.8   0.0   0.0   0.0   0.0   0.0 

105   297   543 
0.8   1.1   1.5 

2,732 
1.5 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

ELEC        5    4    5    3 
PK        0.0   0.0   0.0   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 
0.0 

5 
0.0 

5 
0.0 

29 
0.0 

• 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    9.0 (kW) 
Yearly Time of Peak 16 (hr) 7 (mo) 

Hour 16 Month 7 

Eqp. : "    Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kl)   (*) 

Cooling Equipment 

1      EQ1161  AIR-CLD COND COMP <15 TONS 1.2  13.53 

Sub Tcltal 1.2     13.53 

Sub Tptal 0.0      0.00 
i 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND 3.7  41.37 

Sub Tqtal 3.7  41.37 

Sub Total 0.0  0.00 

Miscellaneous 

Lights 4.1 45.10 
Base Utilities 0.0 0.00 
Misc [Equipment 0.0 0.00 

Sub Total 4.1 45.10 

Grand Total 9.0 100.00 



Building 045 

Trace Input File 

933702 



CONTENTS OF : E:\CB45.TM 
LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

JOB - 1 
01/ENERG 
01/CARLI 
01/DEPAR 
01/BENAT 
01/BUILD 
08/CARLI 
09/MAY/S 
10/CLTD- 
11///ZON 
LOAD - 1 
19/1/BAS 
20/1/1/0 
20/2/2/C 
20/3/3/W 
21/M//// 
22/1/1/Y 
22/2/1/Y 
22/3/1/Y 
24/1/1/1 
24/1/2/1 
24/1/3/3 
24/1/4/1 
24/2/1/4 
24/2/2/3 
24/2/3/6 
24/3/1/1 
24/3/2/9 
25/1/1/9 
25/1/2/1 
25/1/3/4 
25/1/4/1 
25/2/1/4 
25/2/2/4 
25/2/3/4 
25/3/1/4 
25/3/2/4 
26/1/CBA 
26/2/CBA 
26/3/CBA 
27/1/118 
27/2//// 
27/3//// 
29/1//// 
29/2//// 
29/3//// 
30/1/551 
SYSTEM - 
39/1/BAS 
40/1/SZ 
41/1/1/1 
42/1/1 
45/1/CBA 
40/2/PTA 
41/2/3/3 
42/2/.25 
45/2/CBA 
40/3/RAD 

Y SAVINGS OPPORTUNITY STUDY 
SLE BARRACKS, PA 
TMENT OF THE ARMY 
EC ASSOCIATES 
ING 45 
SLE 
EP////APR/OCT 
CLF 
E 

E BUILDING 
FFICES/4954/1/1/0//9 
ORRIDOR TOILETS/1132/1/1/0//9 
OMENS TOILET/108/1/1/0//9 
CBADCTX///CBADHTX 
ES////154 
ES////154 
ES////154 
00/7.3//196/18 
63/7.3//196/108 
8/7.3//196/198 
55/7.3//196/288 
4/7 .3//196/108 
9/7.3//196/198 
4/7.3//196/288 
2/7.3//196/108 
/7.3//196/198 
4.1/1/1/.55/.57 
75/1/1/.55/.57 

.55/.57 

.57 

.55/ 

.55/ 

. 55/ 

.55/ 

25/2.25/4/ 
66/1/1/.55/ 
.25/2.25/5/ 
.25/2 
.25/2 
.25/2 
.25/2 

25/4/ 
25/8/ 
25/1/ 
25/1/.55/ 

57 
57 
57 
57 
57 

DPSL/CBADP5L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
DPSL/CBADPSL/OFF//OFF/OFF/OFF/OFF/OFF/OFF 
DPSL/CBADPSL/OFF//OFF/CBADCLG/OFF/OFF/OFF/OFF 
/SF-PERS/255/255/1.67/WATT-SF 
/1.3/WATT-SF 
/1.3/UIATT-SF 
/.36/CFM-SF/.36/CFM-SF 
///.36/CFM-SF 
/.36/CFM-SF/.36/CFM-SF 
9/CFM 
1 

E BUILDING 

DCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
C 

DCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 



CONTENTS OF : E:\CB45.TM 
LINE #  

59 41/3/1/3 
60 45/3/OFF/O 
61 EQUIPMENT 
62 59/1/CARLI 
63 60/1/1/BLK 
64 60/2/2/BLK 
65 62/1/EQ116 
66 62/2/EQ116 
67 65/1/1//3/ 
68 67/1/EQ210 
69 69/1/EQ400 
70 69/2/EQ400 
71 LOAD - 2 
72 19/2/WALL 
73 20/1/1/OFF 
74 20/2/2/COR 
75 20/3/3/WOM 
76 21/M////CB 
77 22/1/1/YES 
78 22/2/1/YES 
79 22/3/1/YES 
80 24/1/1/100 
81 24/1/2/163 
82 24/1/3/38/ 
83 24/1/4/155 
84 24/2/1/44/ 
85 24/2/2/39/ 
86 24/2/3/64/ 
87 24/3/1/12/ 
88 24/3/2/9/7 
89 25/1/1/94. 
90 25/1/2/175 
91 25/1/3/4.2 
92 25/1/4/166 
93 25/2/1/4.2 
94 25/2/2/4.2 
95 25/2/3/4.2 
96 25/3/1/4.2 
97 25/3/2/4.2 
98 26/1/CBADP 
99 26/2/CBAOP 

100 26/3/CBADP 
101 27/1/118/S 
102 27/2/////1 
103 27/3/////1 
104 29/1/////. 
105 29/2////// 
106 29/3/////. 
107 30/1/5519/ 
108 SYSTEM - 2 
109 39/2/UALL 
110 40/1/SZ 
111 41/1/1/1 

|112 42/1/1 
113 45/1/CBADC 
114 40/2/PTAC 
115 41/2/3/3 
116 42/2/.25 

FF/OFF/OFF/OFF/CBADHTG/OFF/OFF/O FF/OFF 
- 1 
SLE///BASE BUILDING 
PLANT/1/1 
PLANT/2/2 
1/1 
1/1 
3 
2/1 
3 
3 

S ROOF 
ICES/49 
RIDOR T 
ENS TOI 
ADCTX// 
////191 
////191 
////191 
/7.3//1 
/7.3//1 
7.3//12 
/7.3//1 
7.3//12 
7.3//12 
7.3//12 
7.3//12 
•3//123 
1/1/1/. 
/1/1/.5 
5/2.25/ 
/1/1/-5 
5/2.25/ 

INSULATION 
54/1/1/0//9 
OILETS/1132/1/1/0//9 
LET/108/1/1/0//9 
/CBADHTX 

5/2 
5/2 
5/2, 
5/2, 

25/ 
25/ 
25/ 
25/ 

SL/CBAD 
SL/CBAD 
SL/CBAD 
F-PERS/ 
.3/WATT 
.3/WATT 
30/CFM- 
/.30/CF 
30/CFM- 
CFM 

23/1 
23/1 
3/19 
23/2 
3/10 
3/19 
3/28 
3/10 
/198 
55/ . 
5/.5 
4/. 
5/ 
5/ 
4/ 
8/ 
1/ 
1/ 
PSL/ 
PSL/ 
PSL/ 
255/ 
-SF 
-SF 
SF/. 
M-SF 
SF/. 

8 
08 
8 
88 
8 
8 

5 7 
7 
5/. 
7 
5/. 
5/. 
5/. 
5/. 
5/. 
OFF 
OFF 
OFF 
255 

57 

57 
57 
5 7 
57 
57 
//OFF/CBADCLG/OFF/OFF/OFF/OFF 
//OFF/OFF/OFF/OFF/OFF/OFF 
//OFF/CBADCLG/OFF/OFF/OFF/OFF 
/1.6 7/LIATT-SF 

30/CFM-SF 

30/CFM-SF 

S ROOF INSULATION 

LG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 



LINE 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
131 
135 
136 
137 
138 
139 
140 
141 
142 
143 
14 4 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
.170 
'171 
172 
173 
174 

CONTENTS OF : E:\CB45.TM 

45/2/CBADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/3/RAD 
41/3/1/3 
45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
EQUIPMENT - 2 
59/2/CARLISLE///WALL & ROOF INSULATION 
60/1/1/BLKPLANT/l/l 
60/2/2/BLKPLANT/2/2 
62/1/EQ1161/1 
62/2/EQ1161/1 
65/1/1//3/3 
67/1/EQ2102/1 
69/1/EQ4003 
69/2/EQ4003 
LOAD - 3 
19/3/WEATHERSTRIP & CAULKING 
20/1/1/OFFICES/4954/1/1/0//9 
20/2/2/CORRIDOR TOILETS/l132/1/l/0//9 
20/3/3/WOMENS TOILET/1O8/1/1/0//9 
21/M////CBADCTX///CBADHTX 
22/1/1/YES////154 
22/2/1/YES////154 
22/3/1/YES////154 
24/1/1/100/7.3//196/18 
24/1/2/163/7.3//196/108 
24/1/3/38/7.3//196/198 
24/1/4/155/7.3//196/288 
24/2/1/44/7.3//196/108 
24/2/2/39/7.3//196/198 
24/2/3/64/7.3//196/288 
24/3/1/12/7.3//196/108 
24/3/2/9/7.3//196/198 
25/1/1/94.1/1/1/.55/.57 
•25/1/2/175/1/1/.55/.57 
25/1/3/4.25/2.25/4/.55/.57 
25/1/4/166/1/1/.55/.57 
25/2/1/4.25/2.25/5/.55/.57 
25/2/2/4.25/2.25/4/.55/.57 
25/2/3/4.25/2.25/8/.55/.57 
25/3/1/4.25/2.25/1/.55/.57 
25/3/2/4.25/2.25/1/.55/.57 
26/1/CBADP&L/CBADPSL/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
26/2/CBADPfiL/CBADPSL/0FF//0FF/0FF/0FF/0FF/0FF/0FF 
26/3/CBADPSL/CBADPSL/0FF//0FF/CBADCLG/0FF/OFF/OFF/OFF 
27/1/118/SF-PERS/255/255/1.67/UATT-SF 
27/2/////1.3/WATT-SF 
27/3/////1.3/WATT-SF 
29/1/////.29/CFM-SF/.29/CFM-SF 
29/2///////.29/CFM-SF 
29/3/////.29/CFM-SF/.29/CFM-SF 
30/1/5519/CFM 
SYSTEM - 3 
39/3/WEATHERSTRIP fi CAULKING 
40/1/S2 
41/1/1/1 
42/1/1 
45/1/CBADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/2/PTAC 



CONTENTS OF : E:\CB45.TM 
LINE 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
|228 
229 
230 
231 
232 

41/2/3/3 
42/2/.25 
45/2/CBADCLG/0FF/0 
40/3/RAO 
41/3/1/3 
45/3/0FF/0FF/0FF/0 
EQUIPMENT - 3 
59/3/CARLISLE///WE 
60/1/1/BLKPLANT/l/ 
60/2/2/BLKPLANT/2/ 
62/1/EQ1161/1 
62/2/EQ1161/1 
65/1/1//3/3 
67/1/EQ2102/1 
69/1/EQ4003 
69/2/EQ4003 
LOAD - 4 
19/4/REPLACE FLUOR 
20/1/1/OFFICES/495 
20/2/2/CORRIDOR TO 
20/3/3/WOMENS TOIL 
21/M////CBADCTX/// 
22/1/1/YES////154 
22/2/1/YES////154 
22/3/1/YES////154 
24/1/1/100/7.3//19 
24/1/2/163/7.3//19 
24/1/3/38/7.3//196 
24/1/4/155/7.3//19 
24/2/1/44/7.3//196 
24/2/2/39/7.3//196 
24/2/3/64/7.3//196 
24/3/1/12/7.3//196 
24/3/2/9/7.3//196/ 
25/1/1/94.1/1/1/.5 
25/1/2/175/1/1/.55 
25/1/3/4.25/2.25/4 
25/1/4/166/1/1/.55 
25/2/1/4.25/2.25/5 

FF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

FF/OFF/CBADHTG/OFF/O FF/OFF/O FF 

ATHERSTRIP S CAULKING 
1 
2 

ESCENT LAMPS 
4/1/1/0//9 
ILETS/1132/1/1/0//9 
ET/108/1/1/0//9 
CBADHTX 

25/2/2/4 
25/2/3/4 
25/3/1/4 
25/3/2/4 

25/2 
25/2 
25/2 
25/2 

25/4 
25/8 
25/1 
25/1 

26/1/CBADPSL/CBADP 
26/2/CBADPSL/CBAOP 
26/3/CBADPSL/CBADP 
27/1/118/SF-PERS/2 
27/2/////1.14/WATT 
27/3/////.80/UATT- 
29/1/////.36/CFM-S 
29/2///////.36/CFM 
29/3/////.36/CFM-S 
30/1/5519/CFM 
SYSTEM - 4 
39/4/REPLACE FLUOR 
40/1/SZ 
41/1/1/1 
42/1/1 

6/ 
6/ 
/l 
6/ 

/l 
/l 
/2 
/l 
19 
5/ 
/• 
/• 
/• 
/. 
/• 
/• 
/. 
/• 
&L 
SL 
SL 
55 
-S 
SF 
F/ 
-S 

F/ 

18 
108 
98 
288 
08 
98 
88 
08 

.5 
57 
55 
57 
55 
55 
55 
55 
55 
/O 
/O 
/O 
/2 
F 

7 

/.5 7 

/.57 
/. 57 
/ .57 
/.57 
/.57 
FF//OFF/CBADCLG/OFF/OFF/OFF/OFF 
FF//OFF/OFF/OFF/OFF/OFF/OFF 
FF//OFF/CBADCLG/OFF/OFF/OFF/OFF 
55/1.46/WATT-SF 

36/CFM-SF 

36/CFM-SF 

ESCENT LAMPS 



CONTENTS OF : E:\CB45.TM 
LINE #   
233 45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
234 40/2/PTAC 
235 41/2/3/3 
236 42/2/.25 
237 45/2/CBADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
238 40/3/RAD 
239 41/3/1/3 
2 40 45/3/OFF/OFF/OFF/OFF/O FF/CBADHTG/OFF/OFF/O FF/OFF 
241 EQUIPMENT - 4 
242 59/4/CARLISLE///REPLACE FLUORESCENT LAMPS 
243 60/1/1/BLKPLANT/l/l 
244 60/2/2/BLKPLANT/2/2 
245 62/1/EQ1161/1 
246 62/2/EQ1161/1 
247 65/1/1//3/3 
248 67/1/EQ2102/1 
249 69/1/EQ4003 
250 69/2/EQ4003 



LINE # 
CONTENTS OF : E:\CB45B.TM 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

JOB - 1 
01/ENERGY SAVINGS OPPORTUNITY STUDY 
01/CARLISLE BARRACKS, PA 
01/DEPARTMENT OF THE ARMY 
01/BENATEC ASSOCIATES 
01/BUILDING 45 
08/CARLISLE 
09/MAY/SEP////APR/OCT 
10/CLTD-CLF 
11///20NE 
LOAD - 1 
19/1/REPLACE FLUORESCENT BALLASTS 
20/1/1/OFFICES/4954/1/1/0//9 
20/2/2/CORRIDOR T0ILETS/1132/1/1/0//9 
20/3/3/WOMENS T0ILET/108/1/1/0//9 
21/M////CBADCTX///C6ADHTX 
22/1/1/YES////154 
22/2/1/YES////154 
22/3/1/YES////154 
24/1/1/100/7.3//196/18 
24/1/2/163/7.3//196/108 
24/1/3/38/7.3//196/198 
24/1/4/155/7.3//196/288 
24/2/1/44/7.3//196/108 
24/2/2/39/7.3//196/198 
24/2/3/64/7.3//196/288 
24/3/1/12/7.3//196/108 
24/3/2/9/7.3//196/198 
25/1/1/94.1/1/1/.55/.57 
25/1/2/175/1/1/.55/.57 
25/1/3/4.25/2.25/4/.55/.57 
25/1/4/166/1/1/.55/.57 
25/2/1/4.25/2.25/5/.55/.57 
25/2/2/4.25/2.25/4/.55/.57 
25/2/3/4.25/2.25/8/.55/.57 
25/3/1/4.25/2.25/1/.55/.57 
25/3/2/4.25/2.25/1/.55/.57 
26/1/CBADP&L/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
26/2/CBADPSL/CBADP&L/0FF//0FF/0FF/0FF/0FF/0FF/0FF 
26/3/CBADPSL/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
27/1/118/SF-PERS/255/255/1.24/WATT-SF 
27/2/////.97/UIATT-SF 
27/3/////.68/WATT-SF 
2 9/1/////.36/CFM-SF/.3 6/CFM-SF 
29/2///////.36/CFM-SF 
29/3/////.36/CFM-SF/.36/CFM-SF 
30/1/5519/CFM 
SYSTEM - 1 
39/1/REPLACE FLUORESCENT BALLAST 
40/1/SZ 
41/1/1/1 
42/1/1 

45/1/CBADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/2/PTAC 
41/2/3/3 
42/2/.2 
45/2/CBADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/3/RAO 



LINE 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

CONTENTS OF : E:\CB45B.TM 

41/3/1/3 
45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/OFF/OFF/OFF/OFF 
EQUIPMENT   -   1 
59/1/CARLISLE///REPLACE FLUORESCENT BALLASTS 
60/1/1/BLKPLANT/l/l 
60/2/2/BLKPLANT/2/2 
62/1/EQ1161/1 
62/2/EQ1161/1 
65/1/1//3/3 
67/1/EQ2102/1 
69/1/EQ4003 
69/2/EQ4003 
LOAD - 2 
19/2/REPLACE FLUORESCENT FIXTURES 
20/1/1/OFFICES/4954/1/1/0//9 
20/2/2/CORRIDOR TOILETS/1132/1/1/0//9 
20/3/3/WOMENS TOILET/108/1/1/0//9 
21/M////CBADCTX///CBADHTX 
22/1/1/YES////154 
22/2/1/YES////154 
22/3/1/YES////154 
24/1/1/100/7.3//196/18 
24/1/2/163/7.3//196/108 
24/1/3/38/7.3//196/198 
24/1/4/155/7.3//196/288 
24/2/1/44/7.3//196/108 
24/2/2/39/7.3//196/198 
24/2/3/64/7.3//196/288 
24/3/1/12/7.3//196/108 
24/3/2/9/7.3//196/198 
25/1/1/94.1/1/1/.55/.5 I 
25/1/2/175/1/1/.55/.57 
25/1/3/4.25/2.25/4/.55/.57 
25/1/4/166/1/1/.55/.57 
25/2/1/4.25/2.25/5/.55/.57 
25/2/2/4.25/2.25/4/.55/.57 
25/2/3/4.25/2.25/8/.55/.57 
25/3/1/4.25/2.25/1/.55/.57 
25/3/2/4.25/2.25/1/.55/.57 
26/1/CBADPSL/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
26/2/CBADP5L/CBADPSL/0FF//OFF/OFF/OFF/OFF/OFF/OFF 
26/3/CBADP&L/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
27/1/118/SF-PERS/255/255/1.03/UATT-SF 
27/2/////.81/WATT-SF 
27/3/////.56/WATT-SF 
2 9/1/////.36/CFM-SF/.3 6/CFM-SF 
29/2///////.36/CFM-SF 
29/3/////.36/CFM-SF/.36/CFM-SF 
30/1/5519/CFM 
SYSTEM - 2 
39/2/REPLACE FLUORESCENT FIXTURES 
40/1/SZ 
41/1/1/1 
42/1/1 
45/1/CBADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/2/PTAC 
41/2/3/3 
42/2/.2 



CONTENTS OF : E:\CB45B.TM 
LINE 
117 
118 
119 
120 
121 
122 
123 
121 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

# 
45/2/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
40/3/RAD 
41/3/1/3 
45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/OFF/OFF/OFF/OFF 
EQUIPMENT - 2 
59/2/CARLISLE///REPLACE FLUORESCENT FIXTURES 
60/1/1/BLKPLANT/l/l 
60/2/2/BLKPLANT/2/2 
62/1/EQ1161/1 
62/2/EQ1161/1 
65/1/1//3/3 
67/1/EQ2102/1 
69/1/EQ4003 
69/2/EQ4003 
LOAD - 3 
19/3/COMBINED ECOS 
20/1/1/OFFICES/4954/1/1/0//9 
20/2/2/CORRIDOR TOILETS/1132/1/1/0//9 
20/3/3/WOMENS T0ILET/108/1/1/0//9 
21/M////CBADCTX///CBADHTX 
22/1/1/YES////191 
22/2/1/YES////191 
22/3/1/YES////191 
24/1/1/100/7.3//123/18 
24/1/2/163/7.3//123/108 
24/1/3/38/7.3//123/198 
24/1/4/155/7.3//123/288 
24/2/1/44/7.3//123/108 
24/2/2/39/7.3//123/198 
24/2/3/64/7.3//123/288 
24/3/1/12/7.3//123/108 
24/3/2/9/7.3//123/198 
25/1/1/94.1/1/1/.55/.57 
25/1/2/175/1/1/.55/.57 

.55/.57 

.57 

.55/.57 

.55/.57 

.55/.57 

.55/.57 

.55/.57 
26/1/CBADP&L/CBADPSL/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
26/2/CBADPSL/CBADPSL/0FF//0FF/0FF/0FF/0FF/0FF/0FF 
26/3/CBADPSL/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
2 7/1/118/SF-PERS/2 55/2 55/1.0 3/WATT-SF 
27/2/////.81/WATT-SF 
27/3/////.56/WATT-SF 
29/1/////.23/CFM-SF/.23/CFM-SF 
29/2///////.23/CFM-SF 
29/3/////.23/CFM-SF/.23/CFM-SF 
30/1/5519/CFM. 
SYSTEM - 3 
39/3/C0MBINED ECOS 
40/1/SZ 
41/1/1/1 
42/1/1 
45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
40/2/PTAC 

25/1/3/4.25/2.25/4/ 
25/1/4/166/1/1/.55/ 
25/2/1/4.25/2.25/5/ 

25/2.25/4/ 
25/2.25/8/, 
25/2.25/1/, 
25/2.25/1/. 

25/2/2/4 
25/2/3/4 
25/3/1/4 
25/3/2/4 



CONTENTS OF : E:\CB45B.TM 
LINE #   
175 41/2/3/3 
176 42/2/.2 
177 45/2/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
178 40/3/RAD 
179 41/3/1/3 
180 45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
181 EQUIPMENT - 3 
182 59/3/CARLISLE///C0MBINED ECOS 
183 60/1/1/BLKPLANT/l/l 
184 60/2/2/BLKPLANT/2/2 
185 62/1/EQ1161/1 
186 62/2/EQ1161/1 
187 65/1/1//3/3 
188 67/1/EQ2102/1 
189 69/1/EQ4003 
190 69/2/EQ4003 



Building 045 

Trace Output File 

933702 
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AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System 
Number 

System 
Type 

Outside 
Airflow 

(Cfi) 

Cooling 
Airflow 

(Cffn) 

— Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil, 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

5,519 
194 

0 
5,713 

5,519 
194 

Ö 

5,713 

6,717 
249 

0 
6,966 

1,198 
55 

1,640 
2,893 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

System 
Number 

 - Cooling  
Main Sys. Aux. Sys. Opt. Vent 

System Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

13.3 
0.5 
0.0 

13.7 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

SYSTEM     SUMMARY 
(Design Capacity Quantities) 

Cooling 
Totals 
(Tons) 

13.: 
0.5 
0.0 

13.7 

Main Sys. 
Capacity 

(Btuh) 

-171,332 
-7,403 

-232,438 
-411,173 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 

 --f" 
Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-171,332 
-7,403 

-232,438 
-411,173 

The building peaked at hour 16 month 7 with a capacity of  13.7 tons 

ENGINEERING CHECKS 
BASE BUILDING 

ALTERNATIVE 1 

ENGINEERING  CHECKS 

System   Main/ System 
Number Auxiliary Type 

1 Main SZ 
2 Main PTAC 
3 Main RAD 

Percent 
Outside 

Air 

0.00 
0.00 
0.00 

Cfm/ 
Sq Ft 

1.11 
1.80 
0.00 

— Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

415.9 
416.4 

0.0 

373.4 
231.9 

0.0 

Btuh/ 
Sq Ft 

32.14 
51.75 
0.00 

—- Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

1.11 
1.80 
0.00 

-34.58 
-68.55 
-37.53 

Floor Area 
Sq Ft 

4,954 
108 

6,194 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL*PEAK ******** 
Peaked at Time —> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air — > OfiCS/WB/HR; 9 1/ 73/ 98. 0 * 

* 
OADB: 91 * 

* 
OADB: , 4 

i 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak CoiliPeak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sens ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) U) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 Ö 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 22,074 0 22,074 13.86 * 22 074 18.53 * -18 158 -18,158 10.60 
Glass Solar 17,987 0 17,987 11.30 * 17 987 15.14 * 0 1  ° 0.00 
Glass Cond 3,619 0 3,619 2.27 * 3 619 3.05 * -17, 052 -17,052 9.95 
«all Cond 26,577 0 26,577 16.69 * 26 577 22.37 * -52,660 -52,660 30.74 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 46,024 46, 024 28.90 * 20,213 17.02 * -83 461 -83,461 48.71 
Sub Total") 116.280 0 116,280 73.03 * 90 470 76.16 * -171 332 -171,332 100.00 

Internal Loads ». * 
Lights 24,283 0 24, 283 15.25 * 24 283 20.44 * 0 0 0.00 
People 20,341 20, 341 12.77 * 9 635 8.11 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 1 o 0.00 
Sub Total-) 44,624 0 0 44, 624 28.03 * 33 918 28.55 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 3, 925 2.46 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing -5,604 -5, 604 -3.52 * -5, 604 -4.72 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * !  0 0.00 
Terminal Bypass 0 0 0 0.00 0.00 * 

* 
1 o 
i 

0.00 

Grand Total::) 155,300 0 0 

T ki r   r n T i c 

159, 225 100.00 t 118, 784 100.00 * -171, 332 -17; 

-ADCAO 

,332 100.00 

Total Capacity 
OUUL1MU I/U1L JLLtOliUII 

Sens Cap. Coil Airfl   Enterin< 3 DB/WB/HR Leav ing DB/WB/HR Gross Total 
ftrttftbi 

Gl< ss (sf) (t) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 4, 954  | 

Main Clg   13.3 159.2 122.7 5,519 75.0 62 4  66 .5 54.6 52.5 56.9 Part 0  ! 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0  ! 

Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 4, 954 0  0 
Totals    13.3 159.2 Wall 3, 329 473  14 

 UTATTUr COIL SELE -AIRF LOWS (cfm) --( NGINEERING CHECKS— - -TEMPEf ATURES Iz \ t! iuii (Fj — 
Capacity Coil A] rfl  Ent Lvg Type ( Pooling Heating Clg \  OA 0.0 Type Clg Htg 

(ribh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 1.11 SADB 55.2 96.5 
Main Htg   -171.3 5,519  68.0 96.5 Infil 1,198 1,198 Clg Cfm/Ton 415.94. Plenum 75.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 5,519 5,519 Clg Sqft/Ton 373.36 Return 75.0 68.0 
Preheat    -0.0 5,: 19  68.0 54.6 MincfiJ 0 0 Clg Btuh/Sqft 32.14 Ret/OA 75.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 5,519 5,519 No People 42 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 F n MtrTC 0.2 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.11 F n BldTC 0.1 0.0 
Total    -171.3 Auxil 0 0 Htg Btuh/SqFt -34.58 F n Frict 0.4 0.0 
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System Peak PTAC PACKAGED TERMINAL AIR COND. 

******************** 

Peaked at Time — > 
Outside Air —> 

*****  COOLING COIL 
Mo/Hr: 

OADB/KB/HR: 

PEAK ******************************** CLG SPAC 

7/14 *    Mo/Hr 
91/ 74/105.0 *     OADB 

Sens 
Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total—) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat. 
Duct Heat Pkus 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-; 

Space 
.Hat. 
(Btuh) 

0 
0 

416 
784 
136 

1,450 
0 
0 

2,384 
5,169 

379 
0 
0 

379 
0 
0 

Ret. Aii- 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

416 
784 
136 

1,450 
0 
0 

2.384 
5,169 

379 
0 
0 

379 
0 
0 

41 
0 
0 
0 
0 
0 

* 
* 
* 

Percnt * 
Of Tot * 

(X)   * 
0.00 
0.00 
7.44 
14.03 
2.43 

25.94 
0.00 
0.00 

42.65 
92.49 

6.77 
0.00 
0.00 
6.77 
0.00 
0.00 
0.74 
0.00 
0.00 
0,00 
0.00 
0.00 

E PEAK ************ HEATING COIL PEAK ******** 
7/16   *        Mo/Hr: 13/ 1 
91     * 0AD8: ■ 4 

5,54 5,589 100.00 

Space 
Sensible 

(Btuh) 
0 
0 

477 
765 
145 

1,531 
0 
0 

931 
3,849 

398 
0 
0 

398 
0 
0 

Percn 
Of Tot 

(*) 
0.00 
0.00 

11.23 
18.01 
3.42 

36.05 
0.00 
0.00 

21.92 
90.63 

9.37 
0.00 
0.00 
9.37 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

4,247  100.00 

* 
* 
* 

t * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-396 
0 

-689 
-2,474 

0 
0 

-3,844 
-7,403 

0 
0 
0 
0 
0 
0 

Coil1 Peak 
Tot Sens 

(Btuh) 
0 
0 

'-396 

i o 
i -689 

-2,474 
0 
0 

-3,844 
-7,403 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
5.35 
0.00 
9.31 

33.43 
0.00 
0.00 
51.92 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-7,403 -1,403  100.00 

-COOLING COIL SELECTIÜN- -AREAS 
Total Capacity Sens Cap. Coil Airfl   Entering 08/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (%) 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
0.5 
0.0 
0.0 
0.5 

(Mbh) 
5.6 
0.0 
0.0 
5.6 

(Mbh) 
4.1 
0.0 
0.0 

(cfni Deg F 
194  75.1 

0   0.0 
0   0.0 

Deg F 
62.5 
0.0 
0.0 

Grains 
66.5 
0.0 
0.0 

Deg F 
54.8 
0.0 
0.0 

Deg F 
52.5 
0.0 
0.0 

Grains 
56.8 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

-HEATING COIL SELECTION  
Capacity Coil Airfl  Ent  Lvg 

(cfm)  Deg F Deg F 

-AIRFLOWS (cfm) -ENGINEERING CHECKS- 

108 
0 
0 

108 
153 

-TEMPERATURES 
Type   Cooling 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-7.4 
0.0 
-0.0 
0.0 
0.0 
0.0 

-7.4 

194 
0 

194 
0 
0 
0 

Vent 
.0  103.1  Infil 

0.0 
68.0 
0.0 
0.0 
0.0 

0.0 
54.7 
0.0 
0.0 
0.0 

Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

0 
55 

194 
0 

194 
0 
0 
0 

Heating 
0 

55 
194 

0 
194 

0 
0 

0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg %  OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
1.80 

416.38 
231.88 
51.75 

0 
0.0 
1.80 

-68.55 

Type 
SADB 
Plenun 
Return 
Ret/OA 
Runarnd 
Fn MtrTl' 
Fn BldTf 
Fn Fric 

Clg 
54.9 
75.0 
75.0 
75.0 
75.0 
0.0 
0.0 
0.1 

0  0 
19  12 

(F)~ 
Htg 

103.1 
68.0 
68.C 
68.0 
68.0 
0.0 
0.0 
0.0 
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System Block RAO RADIATION 

************************* COOLING COIL PEAK ********** 
Peaked at Time ->      Mo/Hr: 0/ 0 
Outside Air -)      OADB/WB/HR:  0/ 0/ 0.0 

********************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
* 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
0V/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total") 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
A 

0 
0 
Ö 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.co 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr; 
OADB; 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

-COOLING COIL SELECTION- 
Total Capacity 
(Tons)  (Mbh) 

Main Clg   0.0    0.0 
Aux Clg   0.0    0.0 
Opt Vent   0.0    0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfn) 

Entering 08/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Totals 0.0 0.0 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-22,703 
0 

-23,598 
-71,927 

0 
0 

-114,210 
-232,438 

0 
0 
0 
0 
0 
0 

Mo/Hr: 13/ 1 
0AD8: , 4 

Coil1 Peak 
Tot Sens 

(Btuh) 
0 
0 

-22.703 
0 

-23.598 
"71,227 

0 
0 

-114.210 
-232,438 

0 
0 

I  0 
0 

!   o 
0 
0 
0 

■      0 

!  0 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
9.77 
0.00 

10.15 
30.94 
0.00 
0.00 

49.14 
100.00 

0.00 
0.00 
0.00 
0.0C 
0.00 
o.oc 
0.00 
0.00 
o.oc 
0.00 
0.00 
0.00 

-232,438  -232,438  100.00 

-AREAS 
Gross Total   Glass (sf) (I) 
Floor   6,194 
Part      0 
ExFlr      0 
Roof    6,194 
«all 4,555 

-HEATING COIL SELECTION -  
Capacity Coil Airfl Ent  Lvg 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-232.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-232.4 

(cfm) Di g F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg 
0 
0 
0 
0 
0 
0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS— -TEMPERATURES 
Heating 

0 
1,640 

0 
0 
0 
0 
0 
0 

Clg \ OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg \ OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-37.53 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTC 
Fn BldTC 
Fn Frict 

655  14 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

(F) — 
Htg 
68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
o.c 



Trane Air Concitioninc Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE  6 

BUILDING U-VALUES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING  U-VALUES 

— Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Descriction Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 OFFICES 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

3 WOMENS TOILET 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 

1 OFFICES 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

2 CORRIDOR TOILETS 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 36.7 10.59 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 36.7 10.59 

3 WOMENS "OILET 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.283 0.000 48.8 12.99 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 32.0 9.63 
Building 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.283 0.0Ö0 31.5 3.54 

BUILDING AREAS - ALTERNATIVE 1 
BASE BUILDING 

BUILDING  AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor 

Room Dupli cats Room Area Area Area 
Number Description Flr Rm (sqft) (sqft) (sqft) (sqft) 

1 OFFICES i 1 4,°54 4,954 0 0 
Zone 1 Total/Ave. 4,954 0 0 
System 1 Total/Ave. 4,954 0 0 

3 WOMENS TOILET 1 1 108 108 0 0 
Zone 3 Total/Ave. 108 0 0 
System 2 Total/Ave. 108 0 0 

1 OFFICES 1 1 4,954 4,954 0 0 
Zone 1 Total/Ave. 4,954 0 0 

2 CORRIDOR TOILETS 1 1 1,132 1,132 0 0 
Zone 2 Total/Ave. 1,132 0 0 

3 WOMENS TOILET 1 1 108 108 0 0 
Zone 3 Total/Ave. 108 0 0 
System 3 Total/Ave. 6,194 0 0 
Building 11,256 0 0 

Skylight S.-;l Net Roof Window Win Net Wall 
Area /Rf Area Area /Wl Area 

(sqft; (%) (sqft) (sqft) (%) (sqft) 

4,954 
4,954 
4,954 

108 
108 
108 

4,954 
4,954 
1.132 
1,132 

108 
108 

6,194 
11,256 

473 
473 
473 
19 
19 
19 

473 
473 
163 
163 
19 
19 

655 
1,148 

14 
14 
14 
12 
12 
12 
14 
14 
15 
15 
12 
12 
14 
14 

2,855 
2,855 
2,855 

134 
134 
134 

2,855 
2,855 

911 
911 
134 
134 

3,900 
6,890 
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ASHRAE 90 ANALYSIS 
BASE BUILDING 

ALTERNATIVE 1 

ASHRAE 0  ANALYSIS 

Overall Roof U-Value : 0.057 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.326 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value -- 0.169 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

3.49 (Btu/Hr/Sq Ft) 
21.38 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE 
BASE BUILDING 

ALTERNATIVE 1 

S Y S T E LOAD     PROFILE 

System Totals 

Percent — Cooling Loat i   Heating Load — Cooling Airflow — Heating i airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) W (Cfm) (*) (Cfm) (*) 

0 - 5 0.7 6 45 -20,559 14 359 285.6 0 0 0.0 0 0 
5 - 10 1.4 5 41 -41,117 24 593 571.3 0 0 0.0 0 0 

10 - 15 2.1 3 22 -61,676 18 439 856.9 0 0 0.0 0 0 
15 - 20 2.7 0 0 -82,235 13 312 1,142.6 0 0 0.0 0 0 
20 - 25 3.4 6 45 -102,793 12 294 1,423.2 0 0 0.0 0 0 
25 - 30 4.1 10 79 -123,352 1 19 1,713.9 0 0 0.0 0 0 
30 - 35 4.8 8 64 -143,911 0 0 1,999.5 0 0 0.0 0 0 
35 - 40 5.5 3 26 -164,469 1 36 2,285.2 0 0 0.0 0 0 
40 - 45 6.2 12 92 -185.028 0 5 2,570.8 0 0 0.0 0 0 
45 - 50 6.9 3 23 -205.587 0 0 2,856.5 0 0 0.0 0 0 
50 - 55 7.6 12 90 -226,145 L 48 3,142.1 0 0 0.0 0 0 
55 - 60 8.2 3 26 -246,704 15 375 3,427.8 0 0 0.0 0 0 
60 - 65 8.9 9 68 -267,263 0 0 3,713.4 0 0 0.0 0 0 
65 - 70 9.6 0 0 -287.821 0 0 3,999.1 0 0 0.0 0 0 
70 - 75 10.3 8 59 -308,380 0 0 4,284.7 0 0 0.0 0 0 
75 - 80 11.0 5 40 -328.939 ö 0 4,570.3 0 0 0.0 0 0 
80 - 85 11.7 0 0 -349,497 0 0 4,856.0 0 0 0.0 0 o 
85 - 90 12.4 2 18 -370,056 0 0 5,141.6 0 0 0.0 0 0 
90 - 95 13.0 2 15 -390.615 ö 0 5,427.3 0 0 0.0 0 0 
95 - 100 13.7 3 25 -411,173 0 0 5,712.9 100 1,070 0.0 0 0 
Hours Off 0.0 0 7,982 0 0 6.280 0.0 0 7,690 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
BASE BUILDING 

Tempsrature 

Range 

—- BUILDING TEMPERATURE P 

1 3 1 2   3 

(F) 

Max. Temp. 87.9 88.6 106.6 103.9 102.5 

Mo./Hr. 7 21 7 20 7 20 7 22 8 20 
Day Type 4 4 2 1   1 

  Number of Hours 

Above 100 0 0 902 262  94 

95 - 100 0 0 774 940  760 

90 - 95 0 0 886 998 1.254 

85 - 90 156 147 603 742  835 

80 - 85 1,355 1,154 487 654  649 

75 - 80 1,837 1,821 20 76  80 

70 - 75 375 560 392 154  243 
65 - 70 570 378 1.328 1,938 1,929 
60 - 65 684 809 959 985  883 

55 - 60 722 783 743 736  829 

50 - 55 689 693 1,166 1,225 1,204 
Below 50 2,372 2,415 0 0   0 

Min. Temp. 32.7 33.1 54.9 55.0 54.9 

Mo./Hr. 2 10 2 10 12 2 1 7 2 20 
Day Type 4 4 4 1   3 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 
 -- MONTHLY  ENERGY  C 0 N S U M P T I 0 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Seot 
Oct 
Nov 
Dec 
Total 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kK) (Therm) (Thrm/hr) 

3,519 18 519 2 
3,184 18 498 2 
3,853 18 260 2 
3,349 18 62 2 
4,636 40 0 0 
5,896 41 0 0 
6,468 42 0 0 
6,164 41 0 0 
4,211 40 0 0 
3,684 18 51 2 
3,350 18 185 2 
3,351 18 422 2 

51,666 42 1,998 2 

Building Energy Consumption 
Source Energy Consumption 

33,415 (Btu/Sq Ft/Year) 
70,668 (Btu/Sq Ft/Year) 

Floor Area : 11,256 (Sq Ft) 
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EQUIPMENT     ENERGY     CONSUMPTION 

Ref   Equip 

Num   Code 

0   LIGHTS 

ELEC 

PK 

  Monthly Consumption     

Jan       Feb       Mar       Apr        May      June      July       Aug       Sep       Oct        Nov       Dec 

3516      3181       3851       3349       3684       3684       3349       3851       3349       3684       3349       3349 

18.3       18.3       18.3       18.3       18.3       18.3       18.3       18.3       18.3       18.3       18.3       18.3 

Total 

42,193 
18.3 

1   MISC LD 

ELEC 

PK 
000000000000 

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 

2   MISC LD 

GAS 

PK 
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 0.0 0.0 0.0 0.0 
0 

0.0 

3   MISC LD 
OIL 
PK 

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 0.0 0.0 0.0 0.0 

0 

0.0 

• 

4 MISC LD 
P STEAM 
PK 

5 MISC LD 
P H0TH20 
PK 

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   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   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 

0 
0.0 

0 
0.0 

6 MISC LD 
P CHILL 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

• 

1 EQ1161 
ELEC 
PK 

1 EQ5200 
ELEC 
PK 

1 EQ5303 
ELEC 
PK 

2 EQ1161 
ELEC 
PK 

2 EQ5200 
ELEC 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

AIR-CLD COND CCMP <15 TONS 
0    0    0   367 

0.0   0.0   0.0  17.0 

CONDENSER FANS 
0    0    0 

0.0   0.0   0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 

38 
1.2 

23 
0.3 

AIR-CLD COND COMP <15 TONS 
0    0    0 0 

0.0   0.0   0.0 0.5 

CONDENSER FANS 
0    0    0 0 

0.0   0.0   0.0 0.0 

1422 
17.8 

130 
1.5 

66 
0.3 

24 
0.6 

2 
0.0 

2240 
18.4 

216 
1.7 

60 
0.3 

60 
0.6 

6 
0.1 

1473 
17.8 

137 
1.5 

69 
0.3 

34 
0.6 

3 
0.0 

320 
17.2 

34 
1.1 

16 
3.3 

5 
0.5 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5,821 
18.4 

555 
1.7 

233 
0.3 

122 
0.6 

12 
0.1 

2 EB5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC 0 0    0    0 0 44 60 48 11 0 0 0 i    163 

PK 0.0 0.0   0.0   0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. i 

ELEC 0 0    0    0 520 520 472 543 472 0 0 0 2,527 

PK 0.0 0.0   0.0   0.0 2.4 2.4 2.4 2.4 2.4 0.0 0.0 0.0 2.4 

2 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 0 0    0    0 5 5 5 6 5 0 0 0 27 

PK 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 

1 EÖ2102 PURCHASED DIST. HOT WATER 

P H0TH20 519 498   260   62 0 0 0 0 0 51 185 422 1,998 

PK 2.3 2.3   2.3   2.3 0.0 0.0 0.0 0.0 0.0 2.3 2.3 2.3 2.3 

1 EQ5Ö20 ' HEAT KATER CIRC. PUMP C.V. 

ELEC 3 3    2    1 0 0 0 0 0 1 1 3 13 

PK 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 
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Utility ELECTRIC DEMAND 

Peak Value    42.0 (M) 
Yearly Time of Peak 15 (hr) 

Hour 15   Month   7 

UTILITY     PEAK     CHECKSUMS 

7 (mo) 

• 

Eqp. 
Ref. Equipment 

Code Name 

Cooling Equipment 

EQ1161 
EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 
2 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 
AIR-CLD COND COMP <15 TONS 

SUMMA'ION OF FAN ELECTRICAL DEMAND 
SUMMATION Of FAN ELECTRICAL DEMAND 

Utility 
Demand 

Percnt 
Of Tot 

(%) 

20.3 48.47 

0.9 2.25 

21.3 50.72 

0.0 0.00 

2.4 
0.0 

2.4 

0.0 

18.3 
0.0 
0.0 

18.3 

5.63 
0.06 

5.69 

0.00 

43.59 
0.00 
0.00 

43.59 

Grand Total 42.0 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 

** by       ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 45 

Heather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 fdeg) 
Time Zcne: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Kjaoer: 1.00 
Winter Clearness Nuxibe': 1.00 
Summer Design Dry 6uiD: 92 (F) 
Summer Design Kie: suit: TO (F) 
Winter Design Dry iub: 4 IF) 
Summer Ground Relectar.ce: 0.20 
Winter Ground Reie:tance: 0.20 

Air Density: 
Air Specific Heat: 
Density-Specific Heat 
Latent Heat Factor: 
Enthalpy Factor: 

0.0742 (LDJ/'cift) 
0.2444 (Btu/lbir./F) 

rod:   1.08S2 (Btu-uiin./hr/cuft/F) 
4,790.2 (Btu-iiiin./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To jecember 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

12:54: 6  1/26/94 
CB45 .Tfl 
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AIRFLOW - ALTERNATIVE 2 
WALL & ROOF INSULATION 

E M  S 
Airflow 

 0 13 

(Desigr 
U PI n ft K T - 

Quantities) 

• Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cf«) 

_ Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

0 
0 
0 
0 

5,519 
96 
0 

5,615 

5,519 
96 
0 

5,615 

6,518 
142 

0 
6,659 

999 
46 

1,367 
2,411 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 2 
WALL & ROOF INSULATION 

SYSTEM     SUMMARY 
(Design Capacity Quantities) 

• 

  cooling  

Main Sys. Aux. Sys. Oct. Vent 
System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Ions'  (Tons) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

9.4 
0.3 
0.0 
9.7 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

9.4 
0.3 
0.0 
9.7 

Main Sys. 
Capacity 

(Btuh) 

-105,328 
-4,559 

-143,370 
-253,257 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating —f  
Reheat Humidif. Opt. Vent   Heating 

Capacity Capacity Capacity   Totals 
(Btuh)  (Btuh)  (Btuh)   (Btuh) 

The Dividing peaked at hour 16 month 7 with a capacity of   9.7 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

 c N G I N E E RING CHECKS  

Percent --- Heating — — LOOl -ng  
System Main/ System Outside Cfm/ Cfm/ Sq Ft   Btuh/ Cfm/ Btuh/ Floo r Area 
Number Auxiliary Type Air Sq Ft Ton /Ton   Sq Ft Sq Ft Sq Ft S3 Ft 

1 Main SZ 0.00 1.11 588.3 528.1   22.72 1.11 -21.26 4,954 
2 Main PTAC 0.00 0.89 315.1 355.7   33.73 0.89 -42.21 108 
3 Main RAD 0.00 0.00 0.0 0.0   0.00 0.00 -23.15 6,194 

0 
■'0 

jo 
'o 

-105,328 
-4,559 

-143,370 
-253,257 
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System 1 Peak SZ SINGLE ZONE 

mm******************* COOLING COIL PEAS ************************** 
Peaked at Time ~>       Mo/Hr: 7/16 
Outside Air --> 0AD8/WB/HR: 91/ 73/ 98,0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cone 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total = = > 

Internal Loaos 
Lights 
People 
Misc 
Sub Total") 

Ceiling Loaa 
Outside Air 
SUD. Fan Heat 
Ret. Fan Hear 
Duct Heat P^r. 
OV/UNDR Sizing 
Exhaust Hear 
Terminal Bypass 

Grand Total-> 

Space 
Sens.Rat. 

(Btuh) 
0 
0 

8,689 
17,987 
3,619 
4,072 

0 
0 

29,654 
64,021 

24,283 
20,341 

0 
44,624 

0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

8,689 
17,987 
3,619 
4,072 

0 
0 

29,654 
64,021 

24,283 
20,341 

0 
44,624 

0 
0 

3,925 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
7.72 
15.98 
3.21 
3.62 
0.00 
0.00 

26.34 
56.87 

21.57 
18.07 
0.00 

39.64 
0.00 
0.00 
3.49 
0.00 
0.00 

-0.00 
0.00 
0.00 

***** CLG SPACE PEAK *** 
Mo/Hr: 7/16 
OADB: 91 

********* HEATING COIL PEAK ******** 
* Mo/Hr: 13/ 1 
* OADB: ; 4 
* 

Space 
Sensible 

(Btuh) 
0 
0 

8,689 
17,987 
3,619 
4,072 

0 
0 

16,844 
51,211 

24,283 
9,635 

0 
33,918 

0 
0 

108.645 112,570 100.00 85,130 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

10.21 
21.15 
4.25 
4.78 
0.00 
0.00 
19.79 
60.16 

28.53 
11.32 
0.00 

39.84 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 
0.00 
0.00 

100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-8,464 
0 

-17,052 
-10,261 

0 
0 

-69,551 
-105.328 

0 
0 
0 
0 

Coil1 Peak 
Tot Sens 

(8tuh) 
0 
0 

-8,464 

i  0 
-17,052 
-10,261 

0 
0 

-69,551 
-105,328 

0 
0 

I  0 
0 

I o 
0 
0 
0 

1 0 

I ° 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
8.04 
0.00 

16.19 
9.74 
0.00 
0.00 

66.03 
100.00 

0.00 
0.00 
0.00 
0.00 
0.0C 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-105,328  -105,328  100.00 

  COOLING COIL SELECTION-— - AREAS  
Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving 08/WB/HR   Gross Total   Glass 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
9.4 
0.0 
0.0 
9.4 

(Mbh) 
112.6 

0.0 
0.0 

112.6 

(Mbh) 
89.1 
0.0 
0.0 

(cfn) 
5,519 

0 
0 

Deg F 
75.0 
0.0 
0.0 

Deg F 
65.1 
0.0 
0.0 

Grains 
79.3 
0.0 
0.0 

Deg F 
60.2 
0.0 
0.0 

Deg F Grains 
58.6 73.2 
0.0 0.0 
0.0 0.0 

Floor 
Part 
ExFlr 
Roof 
«all 

4,954 
0 
0 

4,954 
3,329 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-105.3 

0.0 
-0.0 
0.0 
0.0 
0.0 

-105.3 

Coil Airfl 
(cfn) 
5,519 

0 
5,519 

0 
0 
0 

Ent 
Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 
85.5 
0.0 
60.2 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm) 
Cooling 

0 
999 

5,519 
0 

5,519 
0 
0 
0 

-ENGINEERING CHECKS-- 

0 
473 

0 
14 

-TEMPERATURES 
Heating 

0 
999 

5,519 
0 

5,519 
0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg * OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
1.11 

588.33 
528.10 
22.72 

42 
0.0 

1.11 
-21.26 

Type 
SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTt 
Fn BldTC 
Fn Frict 

Clg 
60.8 
75.0 
75.0 
75.0 
75.0 
0.2 
0.1 
0.4 

(F)- 
Htg 
85.5 
68.0 
68.0 
68. C 
68.0 
0.0 
0.0 
0.0 
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System 2 Peak PTAC PACKAGED TERMINAL AIR COND. 

# 

*************** 

Peaked at Time 
Outside Air —> 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total--> 

********** COOLING COIL PEAK 
->       Mo/Hr: 7/14 

0ADS/W8/HR: 91/ 74/105.0 

******************************** 

* 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

134 
784 
136 
204 

0 
0 

1,937 
3,244 

379 
0 
0 

379 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

3,623 

Percnt 
Of Tot 

W 
0.00 
0.00 
3.67 
21.52 
3.72 
5.60 
0.00 
0.00 

54.53 
89.05 

10.39 
0.00 
0.00 

10.39 
0.00 
0.00 
0.56 
0.00 
0.00 
0.00 
0.00 
0.00 

3,643 100.00 

Net 
Total 
(Btuh) 

0 
0 

134 
784 
136 
204 

0 
0 

1,987 
3,244 

379 
0 
0 

379 
0 
0 

20 
0 
0 

CLG SPAC 
Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 

188 
765 
145 
237 

0 
0 

776 
2,111 

398 
0 
0 

398 
0 
0 

E pEftK ************ HEATING COIL PEAK ******** 
7/16   *        Mo/Hr: 13/ 1 
91     * OADB: : 4 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
7.50 

30.49 
5.79 
9.46 
0.00 
0.00 

30.92 
84.15 

15.35 
0.00 
0.00 

15.85 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2,509  100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-185 
0 

-689 
-482 

0 
0 

-3,203 
-4,559 

0 
0 
0 
0 
0 
0 

Coil1 Peak 
Tot Sens 

(Btuh) 
0 
0 

'-185 

i o 
I -689 
: -482 

0 
0 

-3,203 
-4,559 

0 
0 

i  0 
0 

i o 
0 
0 
0 

1 0 
! o 
! o 
!  0 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
4.05 
0.00 

15.11 
10.58 
0.00 
0.00 

70.26 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-4,559 -4,559  100.00 

-COOLING COIL SELECTI3H- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 

0.3 
0.0 
0.0 
0.3 

(Mbh 
3 
0 
0 
3 

Sens Cap. 
(Mbh) 

2.4 
0.0 
0.0 

Coil Airfl 
(cfm) 

96 
0 
0 

Entering D8/H8/HR 
Deg F Oeg F Grains 
75.1  62.5  66.5 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving OB/WB/KR 
-AREAS 

Deg F 
50.8 
0.0 
CO 

Deg F 
48.9 
0.0 
0.0 

Grains 
49.6 
0.0 
0.0 

Gross Total   Glass (sf) 
Floor 108  j 
Part 0  ! 
ExFlr 0  ' 
Roof 108      0 
Wall 153      19 

-HEATING COIL SELECTION  
Capacity Coil Airfl Ent  Lvg Type 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-4.6 
0.0 
-0.0 
0.0 
0.0 
0.0 
-4.6 

cfm) Deg F Deg F  Vent 
96  68.0  111 
0 0 

96 68 
0 0 
0 0 
0 0 

0.0 
50.7 
0.0 
0.0 
0.0 

Infil 
Supply 
Mincfm 
Return 
Exhaust 
Riti Exh 
fiuxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
46 
96 
0 

96 
0 
0 
0 

-ENGINEERING CHECKS- -TEMPERATURES (F)- 
Heating 

0 
46 
96 
0 

96 
0 
0 
0 

Clg X  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X  OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.89 

315.10 
355.72 
33.73 

0 
0.0 

0.89 
-42.21 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTC 
Fn BldTC 
Fn Frict 

0 
12 

Clg 
50.9 
75.0 
75.0 
75.0 
75.0 
0.0 
0.0 
0.1 

Htg 
111.8 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System 3 Block RAD RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL'PEAK ******** 
Peaked at Time -■> Mo/Hr: 0/ 0 
Outside Air ->      0ADB/W8/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 

space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0' 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Exhaust 
Terminal 

ieat 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Grand Total") 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 
OADB: 

0/ 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Percnt 
]f Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 13/ 1 
OADB: , 4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-10,582 
0 

-23,598 
-14,016 

0 
0 

-95,175 
-143,370 

0 
0 
0 
0 
0 
0 

Coil1 Peak 
Tot Sens 

(Btuh) 
0 
0 

-10,582 

I  ° 
-23,598 
-14,016 

0 
0 

-95,175 
-143,370 

0 
0 

I 0 
0 

I o 
0 
0 
0 

! 0 
0 
0 

i  0 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
7.38 
0.00 

16.46 
9.78 
0.00 
0.00 

66.38 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-143,370  -143,370  100.00 

-COOLING COIL SEiECTIQN- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Hbh) 

0.0 
0.0 
0.0 
0.0 

(Tons) 
0.0 
0.0 
0.0 
0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfa.) 

0 

Entering 06/WB/HR   Leaving D8/WB/HR 
-AREAS 

Gross Total   Glass (sf 
Leg F 

0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

6,194 
0 
0 

6,194 
4,555 

—HEATING COIL SELECTION   
Capacity Coil Airfl Ent  Lvg 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-143.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-143.4 

cfm Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
0.0 
0 
0 
0 
0 
0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
R[» Exh 
Auxil 

-AIRFLOWS (cfm) 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS- TEMPERATURES 
Heating 

0 
1,367 

0 
0 
0 
0 
0 

Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg %  OA 
Htg Cfm/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTH 
Fn 81dT[> 

0  Htg Btuh/SqFt  -23.15  Fn Frid 

655 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0 
14 

(F)~- 
Htg 
68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 

PAGE 19 

BUILDING U-VALUES - ALTERNATIVE 2 

WALL & ROOF INSULATION 

BUILDING     U-VALUES 

— Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 OFFICES 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 32.9 9.82 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 32.9 9.82 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 32.9 9.82 

3 WOMENS TOILET 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 52.8 13.79 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 52.3 13.79 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 52.8 13.79 

1 OFFICES 0.000 0.000 0.000 0.000 0.027 0.550 0.5o3 0.056 0.000 32.9 9.82 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 32.9 9.82 

2 CORRIDOR TOILETS 0.000 o.coo 0.000 0.000 0.027 0.550 0.563 0.056 0.000 39.7 11.18 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 39.7 11.18 

3 WOMENS TOILET 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 52.8 13.79 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 52.8 13.79 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 34.5 10.14 
Building 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 34.0 10.03 

BUILDING AREAS - ALTERNATIVE 2 

WALL & ROOF INSULATION 

BUILDING     AREAS 

Floor Total Exposed 
Hum be • of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplif ate Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (t) (sqft) (sqft) (*) (sqft) 

1 OFFICES 1 1 4,954 4,954 0 0 0 0 4,954 473 14 2,855 
Zone 1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 
System 1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 

3 WOMENS TOILET 1 1 108 108 0 0 0 0 108 19 12 134 
Zone 3 Total/Ave. 108 0 0 0 0 108 19 12 134 
System 2 Total/Ave. 108 0 0 0 0 108 19 12 134 

1 OFFICES 1 1 4,954 4,954 0 0 0 0 4,954 473 14 2,855 
Zone 1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 

2 CORRIDOR TOILETS 1 1 1,132 1,132 0 0 0 0 1,132 163 15 911 
Zone 2 Total/Ave. 1,132 0 0 0 0 1,132 163 15 911 

3 WOMENS TOILET 1 1 108 108 0 0 0 0 108 19 12 134 
Zone 3 Total/Ave. 108 0 0 0 0 108 19 12 134 
System 3 Total/Ave. 6,194 0 0 0 0 6,194 655 14 3,900 

Building 11,256 0 0 0 0 11,256 1,148 14 6,890 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 
Overall Wall U-Value = 
Overall Building U-Value : 

0.027 (8tu/Hr/Sq Ft/F) 
0.127 (Btu/Hr/Sq Ft/F) 
0.068 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

1.33 (Btu/Hr/Sq Ft) 
13.54 (Btu/Hr/Sq Ft) 
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SYSTEM  LOAD  PROFILE 

System Totals 

Percent 

Design 

Load 

0 - 5 

5 - 10 

10 - IS 

15 - 20 

20 - 25 

25 - 30 

30 - 35 

35 - 40 

40 - 45 

45 - 50 

50 - 55 
55 - 60 
60 - 65 

65 - 70 

70 - 75 
75 - 80 

80 - 85 

85 - 90 
90 - 95 

95 - 100 
Hours Off 

— Cooling Load — 

Cap. Hours Hours 

(Ton)   (X) 

— Heating Load   

Capacity Hours Hours 

(Btuh)   {%) 

0.5 

1.0 

1.5 

1.9 

2.4 

2.9 

3.4 

3.9 

4.4 

4.8 

5.3 
5.8 

6.3 

6.8 

7.3 
7.7 

8.2 
8.7 
9.2 

9.7 
0.0 

4 

0 

3 

2 

7 

9 

7 

9 

4 

13 

5 
4 

3 

8 

2 
5 

4 

0 
0 

10 

34 

0 

30 
20 

61 

81 

62 

81 

34 

118 

42 
38 

27 

68 

20 
44 

35 
4 

0 
8? 

0 7,874 

-12,663 

-25,326 

-37,989 

-50,651 

-63,314 

-75,977 

-88.640 

-101,303 

-113,966 

-126,629 

-139,292 

-151,954 
-164,617 

-177,280 

-189,943 
-202,606 

-215.269 

-227,932 
-240,595 
-253,257 

0 

Cooling Airflow   

Cap.  Hours Hours 

(Cfm)   (X) 

22 

0 

0 

0 
0 

0 

0 
0 

0 

0 6,810 

496 

254 
330 

247 

88 

19 

22 

20 

4 

17 

21 

432 
0 

0 

0 

0 

0 

0 
0 

0 

280.7 

561.5 

842.2 

1,122.9 

1,403.7 

1,684.4 

1,965.1 

2,245.9 

2,526.6 

2,807.3 

3,088.1 

3,368.8 
3,649.5 

3,930.3 

4,211.0 
4,491.7 

4,772.5 

5,053.2 
5,333.9 

5,614.7 

0.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 
0 

0 

0 

0 

1,070 
0 7,690 

Heating i airflow   

Cap. Hours Hours 

(Cfm) (*) 

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 
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 
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 8,760 
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BUILDING  TEMPERATURE PROFILES 

Temperature 
Range 

(F) 

Zone Number 

Max. Temp.   85.3 85.4 118.2 110.3 108.0 
Mo./Hr.   7 22 7 20 8 19 8 21 8 21 
Day Type    4   4   2   11 

lumber of Hours 
Above 100 
95 - 100 
90 - 95 
85 - 90 
80 - 85 
75 - 80 
70 - 75 
65 - 70 
60 - 65 
55 - 60 
50 - 55 
Below 50 

0 
0 
0 

30 
1,184 
2,241 

653 
339 

1,017 
441 

1,411 
1,444 

0 
0 
0 

30 
944 

2,145 
621 
439 
865 
659 
733 

2,324 

2,812 
116 
168 
396 
520 
92 

424 
2,018 

884 
562 
768 

2,054 
765 
129 
348 
376 
85 

371 
1,922 
1,104 

737 
869 

1,926 
846 
156 
146 
418 
265 
350 

1,950 
1,040 

751 
912 

0 

Min. Temp.   35.2 35.2 54.9 55.0 
Mo./Hr.   2 8 2 8 3 10 1 7 

Day Type    5   5   4   2 

0 35 

1 6 
2 
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MONTHLY ENERGY CONSUMPTION 
WALL & ROOF INSULATION 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

ALTERNATIVE 2 

ELEC DEMAND 

N T H L 

HOT NTR 

Y  E N E R G 

HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

3,518 18 287 1 
3,183 18 281 1 
3,852 18 138 1 
3,349 18 27 1 
4,654 33 0 0 
5,652 35 0 0 
5,969 36 0 0 
5,952 35 0 0 
4,343 35 0 0 
3,684 18 16 1 
3,349 18 82 1 
3,350 18 222 1 
50,854 36 1,053 1 

Y  C 0 N S U M P T I 0 

Building Energy Consumption 
Source Energy Consumption 

24,779 (Btu/Sq Ft/Year) 
58,743 (Btu/Sq Ft/Year) 

Floor Area : 11,256 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

EQUIPMENT  ENERGY C 0 N S U M P T I 0 

Ref Equip — Monthly Con; umption 

NUN Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 

Ö LIGHTS 

ELEC 3516 31B1 3851 3349 3684 3684 3349 3851 3349 3684 3349 3349 

PK 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 

1 MISC LD 

ELEC 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 MISC LD 

GAS 0 0 0 0 0 0 0 0 0 0 o 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LO 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 MISC LD 

P H0TH20 0 0 0 0 0 0 0 0 Ö 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 c C 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1161 AIR-CLD COND COMP <15 TONS 

ELEC 0 0 0 0 375 1207 1802 1286 427 0 0 0 
PK 0.0 0.0 0.0 0.0 11.3 12.6 13.0 12.6 12.1 0.0 0.0 0.0 

1 EQ5200 CGNDENSER FANS 

ELEC 0 0 0 0 38 107 175 116 43 0 0 0 
PK 0.0 0.0 0.0 0.0 0.6 1.0 1.2 1.0 0.8 0.0 0.0 0.0 

1 EQ5303 CONTROLS 

ELEC 0 0 0 0 35 66 60 69 36 0 0 0 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 

2 EQ1161 AIR-CLD COND COMP <1S TONS 

ELEC 0 0 0 0 0 18 45 27 3 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 0.4 0.0 0.0 0.0 

2 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 0 2 4 3 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 EQ5303 CONTROLS 

Total 

42,193 
18.3 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5,098 
13.0 

478 
1.2 

266 
0.3 

93 
0.4 

9 
0.0 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL 4 ROOF INSULATION 

ELEC 0 0    0    0 0 46 60 55 10 0 0 0 171 
PK 0.0 0.0   0.0   0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 0 0    0    0 520 520 472 543 472 0 0 0 2,527 
PK 0.0 0.0   0.0   0.0 2.4 2.4 2.4 2.4 2.4 0.0 0.0 0.0 2.4 

2 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 0 0    0    0 3 3 2 3 2 0 0 o '■ 13 
PK 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 

1 E82102 PURCHASED DIST. HOT WATER 
i 

P H0TH20 287 281   138   27 0 0 0 0 0 16 82 222   i 1,053 
PK 1.4 1.4   1.4   1.4 0.0 0.0 0.0 0.0 0.0 1.4 1.4 1.4 1.4 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 1 1     1    0 0 0 0 0 0 0 1 1 6 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

UTILITY  PEAK 

Utility  ELECTRIC DEMAND 

Peak Value    35.9  (kW) 
Yearly Time of Peak 15 (hr) 

Hour 15 Month 7 

Eqp. 
Ref. Equipment 

Code Name 

Cooling Equipment 

EQ1161 
E01161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 
2 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 
AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 

H E C K S U M S 

Utility 
Demand 

(k«) 

Percnt 
Of Tot 

14.5 40.30 
0.3 2.11 

15.2 42.41 

Ö.0 0.00 

2.4 6.58 
0.0 0.03 

2.4 6.61 

0.0 0.00 

18.3 
0.0 
0.0 

18.3 

50.98 
0.00 
0.00 

50.98 
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Grand Total 35.9 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 

** by       ** 
** ** 
******************************************* mm****** ********************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 45 

Weather File Code: 
Location: 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 

Latitude: 40.2 fdeg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectancs: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

13: 5:27 
CB45 

1/26/94 
TM 
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AIRFLOW - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cffn) 

Cooling 
Airflow 

(Cfm) 

— Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

5,519 
195 

0 
5,714 

5,519 
195 

0 
5,714 

6,484 
239 

0 
6,724 

965 
44 

1,321 
2,331 

CAPACITY - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

SYSTEM     SUMMARY 
(Design Capacity Quantities) 

cooling Heating 
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons.)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

12.5 
0.4 
0.0 
12.9 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

12.5 
0.4 
0.0 
12.9 

-155,104 
-6,656 

-210,231 
-371,990 

ENGINEERING CHECKS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

Reheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

The building peaked at hour 16 month 7 with a capacity of  12.9 tons 

Humidif. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Opt. Vent 
Capacity 

(Btuh) 

Heating 
Totals 
(Btuh) 

-155,104 
-6,656 

-210,231 
-371,990 

ENGINEERING  CHECKS 

System   Main/  System 
Number Auxiliary   Type 

1 Main SZ 
2 Main PTAC 
3 Main RAD 

Percent --  Cooling   
Outside   Cfm/   Cfm/   Sq Ft 

Air  Sq Ft    Ton   /Ton 

0.00 
0.00 

1.11 
1.80 
0.00 

442.5 
455.9 

0.0 

397.2 
252.8 

0.0 

Btuh/ 
Sq Ft 

30.21 
47.46 
0.00 

--- Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

1.11 
1.80 
0.00 

-31.31 
-61.63 
-33.94 

Floor Area 
Sq Ft 

4,954 
108 

6,194 
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System 1 Peak SZ SINGLE ZONE 

mm******************* COOLING COIL PEAK 
Peaked at Time = 
Outside Air —> 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total::) 

:> Mo/Hr: 
0ADB/W3/HR: 

7/16 
91/ 73/ 

**************************** 
* 

98.0 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

22,074 
17,987 
3,619 

26,577 
0 
0 

37,075 
107,331 

24,283 
20,341 

0 
44,624 

0 
0 

-6,197 

145,759 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

22,074 
17,987 
3,619 

26,577 
0 
0 

37,075 
107,331 

24,283 
20,341 

0 
44,624 

0 
0 

3,925 
0 
0 

-6,197 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

14.75 
12.02 
2.42 
17.76 
0.00 
0.00 

24.77 
71.71 

16.22 
13.59 
0.00 

29.81 
0.00 
0.00 
2.62 
0.00 
0.00 

-4.14 
0.00 
0.00 

149.683 100.Q0 

**** CLG SPACE PEAK 
Mo/Hr: 7/16 
OADB: 91 
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************ HEATING COIL PEAK ******** 

Space 
Sensible 

(Btuh) 
0 
0 

22,074 
17,987 
3,619 

26,577 
0 
0 

16,283 
86,540 

24,283 
9,635 

0 
33,918 

0 
0 

-6,197 

Pe 
Of 

0 
0 

19 
15 
3 

23 
0 
0 

14 
75 

21 
8 
0 

29 
0 
0 
0 
0 
0 

-5 
0 
0 

rent 
Tot 

(*) 
.00 
.00 
.32 
.74 
.17 
.26 
.00 
.00 
.25 
.74' 

.25 

.43 

.00 

.68 

.00 

.00 

.00 

.00 

.00 

.42 

.00 

114,261   100.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-18,158 
0 

-17,052 
-52,660 

0 
0 

-67,233 
-155,104 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-18,158 
0 

-17,052 
-52,660 

0 
0 

-67,233 
-155,104 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

11.71 
0.00 

10.99 
33.95 
0.00 
0.00 

43.35 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-155,104 -155,104  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Huinidif 
Opt Vent 
Total 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving DB/W8/HR   Gross Total   Glass (sf) (%) 
(Tons) 

12.5 
0.0 
0.0 

12.5 

(Nbh) 
149.7 

0.0 

0.0 

149.7 

(Hbh) 
118.2 

0.0 

0.0 

-HEATING COIL SELECTION- 
Capacity 

(Mbh) 
-155.1 

0.0 
-0.0 
0.0 
0.0 
0.0 

-155.1 

Coil Airfl 
(cfm) 
5,519 

0 
5,519 

0 
0 
0 

Ent 
Deg F 
68.0 
0.0 
68.0 
O.Q 
0.0 
0.0 

(cfm) Deg F 
5,519 75.0 

0 0.0 
0 0.0 

Lvg 
Deg F 
93.8 
0.0 
55.3 
0.0 
0.0 
0.0 

Deg F 
62.4 
0.0 
0.0 

Grains 
66.5 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm 
Cooling 

0 
965 

5,519 
0 

5,519 
0 
0 
0 

Deg F 
55.3 
0.0 
0.0 

Deg F 
53.1 
0.0 
0.0 

Heating 
0 

965 
5,519 

0 
5,519 

0 
0 
0 

Grains 
58.2 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

-ENGINEERING CHECKS-- 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
1.11 

442.45 
397.16 
30.21 

42 
0.0 

1.11 
-31.31 

4,954 
0 
0 

4,954 
3,329 

0  0 
473  14 

-TEMPERATURES 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
56.0 
75.0 
75.0 
75.0 
75.0 
0.2 
0.1 
0.4 

;F)- 
Htg 
93.8 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System 2 Peak PTAC PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/W8/HR: 91/ 74/105. 0 * 

* 
OADB: 91 * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (*) * (Btuh) Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 416 0 416 8.11 * 477 11.73 * 396 -396 5.95 
Glass Solar 784 0 784 15.30 * 765 18.82 * 0 0 0.00 
Glass Cond 136 0 136 2.65 * 145 3.57 * 689 -689 10.35 
Wall Cond 1,450 0 1 450 28.29 * 1,531 37.66 * -2,474 2,474 37.18 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 1,920 1 920 37.46 * 750 18.44 * -3,096 3,096 46.52 
Sub Total-) 4,706 0 4 706 91.80 * 3,668 90.22 * -6,656 6,656 100.00 

Internal Loads * * 
Lights 379 0 379 7.39 * 398 9.78 * 0 0 0.00 
People 0 0 0.00 * 0 0.00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 379 0 0 379 7.39 * 398 9.78 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 42 0.81 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing ■0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass "o 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 5,084 0 0 5, 126 100.00 * 4,066 100.00 * "6, 656 

.ADpAC 

6,656 

- 

100.00 

HKLH-. 

Total Capacity Sens Cap. Coil Airfl Entering 08/WB/HR Leaving DB/WB/HR Gross Total Gl ass (sf (%) 
(Tons) (Mbh) (Mbh) (cfm.) Deg F Deg F Grains Deg F Deg F Grains Floor 108 

Main Clg   0.4 5.1 4.0 195 75.1 62 5  66.5 55.7  53.5 58.9 Part 0 
Aux Clg   0.0 0.0 0.0 0 0,0 0 0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0  0.0 0.0 Roof 108 0  0 
Totals    0.4 5.1 Wall 153 19  12 

 UCATTWP ;OIL SEL F r T T n u - -  -AIRFLOWS (cfm)- - ENGINEERING CHECKS - -TEMPERATURES (r)— \< 1 

Capacity Coil A irfl  Ent Lvg Type Pooling } Heating  Clg * OA C .0 Type Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 0 0  Clg Cfm/Sqf t 1 80 SAD8 55.8 99.4 

Main Htg    -6.7 195  68.0 99.4 Infil 44 44  Clg Cfm/Ton 455.87 Plenum 75.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 195 195  Clg Sqft/Ton 252 84 Return 75.0 68.0 
Preheat    -0.0 195  68.0 55.6 Mincfm 0 0  Clg Btuh/Sqft 47 46 Ret/OA 75.0 68.C 
Reheat      0.0 0   0.0 0.0 Return 195 195  No. People 0 Runarnc 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg % OA 0.0 F n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1 80 F n BldTD 0.0 0.0 
Total      -6.7 Auxil 0 0  Htg Btuh/SqFt -61 63 F n Fric t  0.1 0.0 
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System 3 Block RAD RADIATION 

************************* COOLING COIL PEAK ******** 
Peaked at Time --> Mo/Hr: 0/ 0 
Outside Air -)     OADB/WB/HR;  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

■ 0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

* 
* 
* 

Net Percnt * 
Total Of Tot * 
Btuh)   (%) * 

0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 

t 

0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 

* 
0  0.00 * 

* CLG SPACE PEAK ** 
Mo/Hr: 0/ 0 
OADB: 0 

Space Percn 
Sensible Of Tot 

(Btuh) (%) 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 o.co 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

********** HEATING COIL PEAK 
* Mo/Hr: 13/ 1 
* OADB:  4 
* 

t * Space Peak Coil Peak 
* Space Sens Tot Sens 
* (Btuh) (Btuh) 
* 0 0 
* 0 0 
* -22,703 -22,703 
* 0 0 
* -23,598 -23,598 
* -71,927 -71,927 
* 0 0 
* 0 0 
* -92,002 -92,002 
* -210,231 -210,231 
* 
* 0 0 
* 0 0 
* 0 0 
* 0 0 
* 0 0 
* 0 0 
* 0 
* 0 
* 0 
* 0 0 
* 0 
* 0 
* 
* -210,231 -210,231 

******** 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
10.80 
0.00 

11.22 
34.21 
0.00 
0.00 

43.76 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 

-COOLING COIL SELECTION- 

• 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Total Capacity Sens Cap. Coil Airfl   Entering 0B/W8/HR Leaving DB/WB/HR Gross Total 
-AREAS- 

(Tons) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

(Mbh) 
-210.2 

0.0 
0.0 
0.0 
0.0 
0.0 

-210.2 

(cfm) Deg 
0 
0 
0 
Q 
0 
0 

(cfm) 

-HEATING COIL SELECTION  
Capacity Coil Airfl  Ent  Lvg 

Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg f Deg F Grains Deg F Deg F Grains  Floor 
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 
0.0 

0.0  Part 
0.0  ExFlr 
0.0  Roof 

Wall 

Glass (sf) 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-ENGINEERING CHECKS- -AIRFLOWS (cfm)  
Cooling Heating Clg % OA 0.0 

0 0 Clg Cfm/Sqft 0.00 
0 1,321 Clg Cfm/Ton 0.00 
0 0 Clg Sqft/Ton 0.00 
0 0 Clg Btuh/Sqft 0.00 
0 0 No. People 0 
0 0 Htg %  OA 0.0 
0 0 Htg Cfm/SqFt 0.00 
0 0 Htg Btuh/SqFt -33.94 

6,194 
0 
0 

6,194 
4,555 

0  0 
655  14 

-TEMPERATURES (F) — 
Type 

SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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BUILDING U-VALUES - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

U I L D I N G  U-VALUES 

— Room U-Val ues --- Room Room 

(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 OFFICES 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0,550 0.563 0.288 0.000 30.5 9.34 

System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

3 WOMENS TOILET 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 

System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 

1 OFFICES 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

2 CORRIDOR TOILETS 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 36.7 10.59 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 36.7 10.59 

3 WOMENS TOILET 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.05? 0.550 0.563 0.288 0.000 48.8 12.99 

System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 32.0 9.63 

Building 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 31.5 9.54 

BUILDING AREAS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

BUILDING  AREAS 

Floor Total Exposed 

Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate Room Area Area Area Area /Rf Area Area /Ml Area 

Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft.) W (sqft) (sqft) (*) (sqft) 

1 OFFICES 1 1 4,954 4,954 0 0 0 0 4,954 473 2,855 

Zone 1 Total/Ave. 4,954 0 0 0 0 4,954 473 2,855 

System 1 Total/Ave. 4,954 0 0 0 0 4,954 473 2,855 

3 WOMENS TOILET 1 1 108 108 0 0 0 0 108 19 134 
Zone 3 Total/Ave. 108 0 0 0 0 108 19 134 
System 2 Total/Ave. 108 0 0 0 0 108 19 134 

1 OFFICES 1 1 4,954 4,954 0 0 0 0 4,954 473 2,855 

Zone 1 Total/Ave. 4,954 0 0 0 0 4,954 473 2,855 

2 CORRIDOR TOILETS 1 1 1,132 1,132 0 0 0 0 1,132 163 911 
Zone 2 Total/Ave. 1,132 0 0 0 0 1,132 163 911 

3 WOMENS TOILET 1 1 108 108 0 0 0 0 108 19 134 
Zone 3 Total/Ave. 108 0 0 0 0 108 19 134 
System 3 Total/Ave. 6,194 0 0 0 0 6,194 655 3,900 

Building 11,256 0 0 0 0 11,256 1,148 6,890 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

ASHRAE  90  ANALYSIS 

Overall Roof (J-Value = 0.057 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value z 0,326 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value :  0.169 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  3.49 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) --  21.38 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

T E H LOAD PROFIL c  

System Total: 

* o T ü 

Percent — Cooling Load —   Heati ng Load   Cooling Airflow ■— Heating Airflow 
Des: ign Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) w (Btuh) '  (*) (Cff») (*) (Cfiii) (*) 

0 - 5 0.6 3 22 -18,599 18 432 285.7 0 0 0.0 0 0 
5 - 10 1.3 3 27 -37,199 22 519 571.4 0 0 0.0 0 0 

10 - 15 1.9 5 41 -55,798 17 401 857.1 0 0 0.0 0 0 
15 - 20 2.6 5 40 -74,398 11 264 1,142.7 0 0 0.0 0 0 
20 - 25 3.2 5 39 -92,997 10 234 1,428.4 0 0 0.0 0 0 
25 - 30 3.9 5 44 -111,597 2 37 1,714.1 0 0 0.0 0 0 
30 - 35 4.5 13 108 -130,196 0 4 1,999.8 0 0 0.0 0 0 
35 - 40 5.2 4 34 -148,796 1 19 2,285.5 0 0 0.0 0 0 
40 - 45 5.8 7 58 -167,395 0 0 2,571.2 0 0 0.0 0 0 
45 - 50 6.5 9 76 -185,995 0 5 2,356.9 0 0 0.0 0 0 
50 - 55 7.1 5 46 -204,594 2 43 3,142.5 0 0 0.0 0 0 
55 - 60 7.7 5 43 -223,194 17 400 .3,428.2 0 0 0.0 0 0 
60 - 65 8.4 8 71 -24a,793 0 0 3,713.9 0 0 0.0 0 0 
65 - 70 9.0 3 23 -260,393 0 0 3,999.6 0 0 0.0 0 0 
70 - 75 9.7 •  2 20 -278,992 0 0 4,285.3 0 0 0.0 0 0 
75 - 80 10.3 7 60 -297,592 0 0 4,571.0 0 0 0.0 0 0 
80 - 85 11.0 - 0 0 -316,191 0 0 4,856.7 0 0 0.0 0 0 
85 - 90 11.6 1 o -334,791 0 0 5,142.4 0 0 0.0 0 0 
90 - 95 12.3 2 19 -353,390 0 0 5,428.0 0 0 0.0 0 0 
95 - 100 12.9 7 58 -371,990 0 0 5,713.7 100 1,070 0.0 0 0 
Hours Off 0.0 0 7,922 0 0 6,402 0.0 0 7,690 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

BUILDING     TEMPERATURE   PROFILES 

Temperature         — Zone Number -- 
Range 13        12        3 

(F) 

Max, Temp. 88.4 89.2 106.6 103.9 102.5 
Mo./Hr. 7 21 7 20 7 20 7 22 8 20 

Day Type 4   4   2   11 

  Number of Hours 
Above 100 0   0 902 262  94 
95 - 100 0   0  774  940  760 
90-95 0   0  904  998 1,254 
85 - 90 188  168  603  742  835 
80 - 85 1,455 1,253  469  654  653 
75 - 80 1,754 1,809  20  76  76 
70 - 75 479  493  536  226  298 
65 - 70 525  535 1,770 1,977 1,991 
60 - 65 759  876  977 1,000  917 
55 - 60 607  742  734  758  776 
50 - 55 701  681 1,071 1,127 1,106 
Below 50 2,292 2,203   0   0   0 

Min. Temp. 33.5 34.1 54.9 54.9 54.9 
Mo./Hr. 2 11 2 10 12 21 3 7 1 4 

Day Type 4   4   3   4   2 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

0 N T H L Y  ENERGY  C 0 N S U H P T I 0 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

3,519 18 461 2 
3,184 18 436 2 
3,852 18 220 2 
3,349 18 42 2 
4,779 39 0 0 
5,974 40 0 0 
6,440 41 0 0 
6,220 40 0 0 
4.512 39 0 0 
3,634 18 38 2 
3,550 18 161 2 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 3,351      18     376       2 
Total 52,014      41    1,734      2 

Building Energy Consumption :   31,178 (Btu/Sq Ft/Year)       Floor Area :    11,256 (Sq Ft) 
Source Energy Consumption  --   67,862 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip -- Piont hly Cons umption 

NUR Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 3516 3181 3851 3349 3684 3684 3349 3851 3349 3684 3349 3349 42,193 

PK 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 18.3 

1 MISC LD 

ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 

PK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Ö.O 0.0 0.0 

2 MISC LD 

GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 

PK 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 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

4 MISC LD 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 

PK 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 

5 MISC LD 

P HOTH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

6 MISC LD 

P CHILL 0 -o 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR-C LD COND CÜMP <15 TONS 

ELEC 0 0 0 0 481 1490 2216 1523 403 0 0 0 6,114 

PK 0.0 0.0 0.0 0.0 16.0 16.7 17.3 16.8 16.1 0.0 0.0 0.0 17.3 

1 EQ520Ö CONDENSER FANS 

ELEC 0 0 0 0 48 134 214 140 42 0 0 0 578 
PK 0.0 0.0 0.0 0.0 1.3 1.4 1.6 1.4 1.1 0.0 0.0 0.0 1.6 

1 EQ5303 CONTROLS 

ELEC 0 0 0 0 35 66 60 69 22 0 0 0 251 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 EQ1161 AIR-CLO COND COMP <15 TONS 

ELEC 0 0 0 0 1 27 59 36 7 0 0 0 129 

PK 0.0 0.0 0.0 0.0 0.5 0.5 0.6 0.5 0.5 0.0 0.0 0.0 0.6 

2 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 0 3 6 3 1 0 0 0 13 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 

2 EQ53Ö3 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

ELEC 0 0    0    0 5 46 60 48 11 0 0 0 171 
PK 0.0 0.0   0.0   0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 0 0    0    0 520 520 472 543 472 0 0 0 2,527 

PK 0.0 0.0   0.0   0.0 2.4 2.4 2.4 2.4 2.4 0.0 0.0 0.0 2.4 

2 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 0 0    0    0 6 6 5 6 5 0 0 0 27 
PK 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 

1 EQ2102 PURCHASED DIST. HOT WATER 

P H0TH20 461 436   220   42 0 0 0 0 0 38 161 376 1,734 

PK 2.1 2.1   2.1   2.1 0.0 0.0 0.0 0.0 0.0 2.1 2.1 2.1 2.1 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 

ELEC 3 2    1    0 0 0 0 0 0 1 1 2 11 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

Utility ELECTRIC DEMAND 

Peak Value    40.8  (kW) 
Yearly Time of Peak 15 (hr) 

Hour 15   Month   7 

7 (mo) 

UTILITY     PEA CHECKSUMS 

V 600 
PAGE   39 

• 

Eqp. 
Ref. Equipment 

Code Name 

Cooling Equipment 

EÖ1161 
E61161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 
2 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 
AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 

Utility 
Demand 

(kW) 

Percnt 
Of Tot 

19.2 47.01 

0.9 2.23 

20.1 49.25 

Ö.Ö 0.00 

2.4 5.80 
0.0 0.06 

2.4 5.86 

0.0 0.00 

18.3 44.89 
0.0 0.00 
0.0 0.00 

18.3 44.8° 

Grand Total 40. 100.00 
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***************************************************************************** 
***************************************************************************** 
** 
** 
** 
** 
** 

T R 

by 

C E 6 0 

** 

ANALYSIS 

** 
** 
** 

** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 45 

Weather File Code: CARLISLE 
Location: ENERGY SAVIN 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Tine Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. 

Summer Clearness Hinter: 1.00 
Winter Clearness Nu^Der: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet ouifc: 72 (F) 
Winter Design Dry Bulb: 4 (f) 
Summer Ground Reiectaice: 0.20 
Winter Ground Relectancs: 0.20 

STUDY 

Hg) 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prcd 
Latent Heat Factor: 
Enthalpy Factor: 

0.0742 (Lbm/cuft) 
0.2444 (8tu/lbm/F) 
1.0882 (Btu-ain./hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January  To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

13:16:58  1/26/94 
CB45 .TM 
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AIRFLOW - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

STEM  S 
:ign Airflow 

U M M A R Y - 
Quantities) (Des 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

0 
0 
0 
Ö 

5.519 
M 

0 
5,703 

5,519 
184 

0 
5,703 

6,717 
239 

0 
6,956 

1,198 
55 

1,640 
2,893 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

■SYSTEM     SUMMARY 

(Design Capacity Quantities) 

  Cooling   

Mam Sys. Aux. Sys. Opt. Vent 
System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Tors)  (Ions) 

Cooling Main Sys. 
Totals Capacity 
(Tons)   (Btuh) 

Aux. Sys. 
Capacity 

(Btuh) 

Preheat 
Capacity 

(Btuh) 

Heating --- 
Reheat 

Capacity 
(Stun) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

15.4 
0.5 
CO 

15.8 

Ö.Ö 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

13.4 
0.5 
0.0 
13.8 

-171,332 
-7,403 

-232,438 
-411,173 

-171,332 
-7,403 

-232.43S 
-411,175 

building peaked at hour 16 month 7 with a capacity of  13.8 tons 

ENGINEERING CHECKS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

OP 

- t N G I N E E RING 

 Cool 

CHECK s  

ing  
System Main/ System Ou tside Cfm/ Cfm/ Sa Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air So ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main SZ 0.00 1.11 412.2 370.0 32.43 1.11 -34.58 4,954 
2 Main PTAC 0.00 1.70 405.1 238.2 50.38 1.70 -68.55 108 
3 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -37.53 6,194 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 

Outside Air "> OADB/WB/HR: 91/ 73/ 98.0 * 

* 
0AD3: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 

Sens.Hat. Sensible Latent T )tal Of Tot * Sens ibis Of Tot * Space Sens * Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh) (i) * (Btuh) (Btuh) W 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 22,074 0 22 074 13.74 * 22 074 18.36 * -18 158 -18,158 10.60 

Glass Solar 17,987 0 17 ■987 11.20 * 17 987 14.96 * 0 0 0.00 

Glass Cond 3,619 0 3 619 2.25 * 3 619 3.01 * -17 052 -17,052 9.95 

Wall Cond 26,577 0 26 577 16.54 * 26 577 22.11 * -52,660 -52,660 30.74 

Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 46,024 46 024 28.65 * 20 213 16.81 * -83,461 -83,461 48.71 

Sub Total-) 116,280 0 116 280 72.38 * 90 470 75.26 * -171 332 -171,332 100.00 

Internal Loads * * 

Lights 21,230 0 21 230 13.21 * 21 230 17.66 * 0 0 0.00 

People 20,341 20 341 12.66 * 9 635 8.02 * 0 0 0.00 

Misc 0 C 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 41,570 0 0 41 570 25.88 * 30 865 25.68 * 0 0 0.00 

Ceiling Load C 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 3 925 2.44 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing -1,124 -1 124 -0.70 * -1 124 -0.93 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 0 0.00 

Grand Total — ) 156,727 0 0 160, 652 100.00 * 120 211 100.00 * -171, 332 -171,332 

A DCAC 

100.00 

HJUHilU UUIL 3CLC0UUI 
  

HKtHi  

Total Capacity Sens Cap. Coil Airfi Enterini j DB/WB/HR Leaving DB/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfai) Deg F Deg F Grains Deg F Deg F Grains Floor 4, 954 

Main Clg   13.4 160.7 124.1 5,519 75.0 62 4  66 .5 54.3 52.4 56.9 Part 0 
Aux Clg   0.0 0,0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 4, 954 0  0 
Totals    13.4 160.7 Wall 3, 329     473  14 

 UFfiTTMr COIL SEL pf TTfHJ  -AIRFLOWS (cfm)- -ENGINEERING CHECXS-- - -TEMPERATURES lc\ (F) — 
Capacity Coil A irfl  Ent Lvg Type ( Pooling t leating Clg 1 OA 0.0 Type  Clg Htg 

(tlbh.) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 1.11 SADB    55.0 96.5 
Main Htg   -171.3 5, 519  68.0 96.5 Infil 1,198 1,198 Clg Cfm/Ton 412.25 Plenua  75.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 5,519 5,519 Clg Sqft/Ton 370.04 Return  75.0 68.0 
Preheat    -0.0 5, 519  68.0 54.3 Mincfm 0 0 Clg Btuh/Sqft 32.43 Ret/OA  75.0 68.0 
Reheat      0.0 0   0.0 0.0 Return 5,519 5,519 No. People 42 Runarnd  75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhausl 0 0 Htg \ OA 0.0 F n NtrTD 0.2 0.0 
Opt Vent    0.0 0   0.0 0.0 RiTi Exh 0 0 Htg Cfm/SqFt 1.11 F n BldTD  0.1 0.0 
Total     -171.3 Auxil 0 0 Htg Btuh/SqFt -34.58 F n Frict  0.4 0.0 
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System   2 Peak PTAC - PACKAGED TERMINAL AIR COND. 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air "> 0ADB/HB/HR: 91/ 74/105. 0 * 

if 
0ADB: 91 * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Spa :e 'eak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh.) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 416 0 416 7.64 * 477 11.65 * 396 -396 5.35 
Glass Solar 784 0 784 14.41 * 765 18.69 * 0 0 0.00 
Glass Cond 136 0 136 2.49 * 145 3.55 * 689 -689 9.31 
Wall Cond 1,450 0 1 450 26.65 * 1,531 37.40 * -2,474   -2 ,474 33.43 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 2,384 2,384 43.81 * 931 22.74 * -3 844    -3 ,844 51.92 
Sub Total-) 5,169 0 5 169 95.00 * 3,849 94.02 * -7 403    -7 ,403 100.00 

Internal Loads * * 
Lights 233 0 233 4.28 * 245 5.98 * 0 0 0.00 
People 0 0 0.00 * 0 0.00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total",- 233 0 0 233 4.28 * 245 5.98 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 39 0.72 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkuo 0 0 0.00 * 0.00 t 0 0.00 
OV/UNDR Sizing • 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 o 0.00 * 0.00 * 0 0.00 

Grand Total-) 5,402 0 ö 

Tklf fDTI  C 

5 

a  c r- T T n t 

441 100.00 t 4,094 100.00 * -7 403    -7 

A n r A c- 

,403 100.00 

Total Capacity Sens Cap. Coil Airfl Enterin 3 D8/W8/HR Leaving DB/WB/HR Gros; 
HftCHO 

Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 108 

Main Clg   0.5 5.4 4.0 184 75.1 62 5  66 .5 54.4  52.2 56.2 Part 0 
Aux Clg   0.0 0.0 CO 0 0.0 0 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 Roof 108 0  0 
Totals    Ö.5 5.4 Wall 153 1 9  12 

 UTATTWT COIL SEL 
Coil A 

AT OCI -.lilO 1 r. f ml CHECKS 
Capacity 

tl11UN 

irfl  En t Lvg Type Pooling 
I fit / 

Heating   Clg 
lUillLLfM 

X  OA 
-- 
.0 

i titrtr.M i unto ir;  

Type  Clg  Htg 
(Mbh) (cfm)  Deg f Deg F Vent 0 0  Clg Cfm/Sqft 1 70 SAD8 54.5 105.0 

Main Htg    -7.4 184  63 0 105.0 Infil 55 55  Clg Cfm/Ton 405.08 Plenum 75.0 68.0 
Aux Htg    0.0 0   0 0 0.0 Supply 184 184  Clg Sqft/Ton 238 18 Return 75.0 68.0 
Preheat    -0.0 184  68 0 54.3 Mincfi 0 0  Clg Btuh/Sqft 50 38 Ret/OA 75.0 68.C 
Reheat     0.0 0   0 0 0.0 Return 134 184  No. People 0 Runarnd 75.0 68.0 
Humidif     0.0 0   0 0 0.0 Exhaust 0 0  Htg %  OA C ).0 Fn MtrTD 0.0 O.C 
Opt Vent    0.0 0   0 0 0.0 Rm Exh 0 0  Htg Cfm/Sqft 1 70 Fn BldTD 0.0 0.0 
Total      -7.4 Auxil 0 0  Htg Btuh/SqFt -68 55 Fn Frict 0.1 0.0 
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System 3 Block RAD RADIATION 

************************* COOLING COIL PEAK **************** 
Peaked at Time ->      Mo/Hr: 0/ 0 
Outside Air ">      OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
SUD. fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Ö 

0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
. 0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

*************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Ho/Hr: 0/ 0   *        Mo/Hr: 13/ 1 
OADB:  0     * OADB:  4 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percn 
Of Tot 

0 0 00 
0 0 00 
0 0 00 
0 0 00 
0 0 00 
0 0 00 

0 00 
0 00 
0 00 

0 0 00 
0 00 
0 00 

0.00 

* 
* 
* 

t * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-22,703 
0 

-23,598 
-71,927 

0 
0 

-114,210 
-232,438 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-22,703 
0 

-23,598 
-71,927 

0 
0 

-114,210 
-232,438 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
9.77 
0.00 

10.15 
30.94 
0.00 
0.00 

49.14 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-232,438  -232,438  100.00 

-AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

— COOLING COIL SELECTION— -  
Total Capacity Sens Cap. Coil Airfl   Entering 08/WB/HR   Leaving DB/KB/HR   Gross Total   Glass (sf) (%) 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.Ö 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

frf CT31) Deg F Deg F Grains Deg F Deg F Grains  Floor 
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 
0.0 

0.0 
0.0 
0.0 

Part 
ExFlr 
Roof 
Wall 

6,194 
0 
0 

6,194 
4,555 

0  0 
655  14 

--HEATING COIL SELECTION  
Capacity Coil Airfl Ent  Lvg 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-232.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-232.4 

(cfm) Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
Ö.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm) 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS- -TEMPERATURES 
Heating 

0 
1,640 

0 
0 
0 
0 
0 
0 

Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X  OA 
Htg Cfm/Sqft 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-37.53 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

:F)~ 
Htg 
68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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BUILDING U-VALUES - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

BUILDING  U-VALUES 

--- Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 OFFICES 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

3 «OMENS TOILET 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 

1 OFFICES 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

2 CORRIDOR TOILETS 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 36.7 10.59 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.266 0.000 36.7 10.59 

3 «OMENS TOILET 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 43.8 12.99 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 32.0 9.63 
Building 0.000 0.000 0.0G0 Ö.000 0.057 0.550 0.563 0.288 0.000 31.5 9.54 

BUILDING AREAS - ALTERNATIVE 
REPLACE FLUORESCENT LAMPS 

BUILDING  AREAS 

Floor Total Exposed 
Nu mbe ' of Area/DuDl Floor Partition floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate Room Area Area Area Area /Rf Area Area /HI Area 
Number Description Fir Ria (sqft) (sqft) (sqft) (sqft) (soft) (%) (sqft) (sqft) (t) (sqft) 

1 OFFICES 1 1 4,954 4,954 0 0 0 0 4,954 473 14 2,855 
Zone 1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 
System 1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,355 

3 «OMENS TOILET 1 1 108 108 0 0 0 0 108 19 12 134 
Zone 3 Total/Ave. 103 0 0 0 0 108 19 12 134 
System 2 Total/Ave. 108 0 0 0 0 108 19 12 134 

1 OFFICES 1 1 4,954 4,954 0 0 0 0 4,954 473 14 2,855 
Zone 1 Total/Ave. 4,^54 0 0 0 0 4,954 473 14 2,855 

2 CORRIDOR TOILETS 1 1 1,132 1,132 0 0 0 0 1,132 163 15 911 
Zone 2 Total/Ave. 1,132 o 0 0 0 1,132 163 15 911 

3 WOMEN'S TOILET 1 1 103 108 0 0 0 0 108 19 12 134 
Zone 3 Total/Ave. 108 0 0 0 0 108 19 12 134 
System 3 Total/Ave. 6,194 0 0 0 0 6,194 655 14 3,900 
Building 11,256 0 0 0 0 11,256 1,148 14 6,890 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

S H R A E  9 0  ANALYSIS 

Overall Roof U-Value   : 0.057 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value   =  0.326 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.169 (Btu/Hr/Sq ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) = 3.49 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 21.38 (Btu/Hr/Sq Ft) 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 47 

SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

 S Y S T E M L 0 A 

System Total: 

Percent — Cool ing Load     nesting Load 

Design Cap. Hours Hours Capacity Hours Hours 

Load (Ton) (*) (Btuh) (*) 

0 - 5 0.7 6 45 -20,559 14 344 
5 - 10 1.4 3 23 -41,117 21 518 

10 - 15 2.1 3 26 -61,676 20 497 
15 - 20 2.8 2 16 -82,235 12 307 
20 - 25 3.5 8 64 -102,793 13 322 
25 - 30 4.2 11 85 -123,352 1 35 
30 - 35 4.8 6 45 -143,911 0 0 
35 - 40 5.5 4 34 -164.469 1 16 
40 - 45 6.2 11 86 -185.028 1 20 
45 - 50 6.9 7 

J 22 -205,587 0 5 
50 - 55 7.6 9 67 -226,145 1 29 
55 - 60 8.3 9 67 -246,704 16 394 
60 - 65 9.0 3 23 -267,2o3 0 0 
65 - 70 9.7 5 39 -287,821 0 0 
70 - 75 10.4 5 40 -308,350 0 0 
75 - 80 11.1 3 20 -328,939 0 0 
80 - 85 11.3 4 ii -34'.497 0 0 
85 - 90 12.5 0 0 -370.05t 0 0 
90 - 95 13.; 0 ö -390,ol5 0 0 

LOAD  PROFILE 

■ Cooling Airflow 
Cap. Hours Hours 

(Cfm) (*) 

285.1 0 0 
570.3 0 0 
855.4 0 0 

1,140.5 0 0 
1,425.7 0 0 
1,710.6 0 0 
1,995.9 0 0 
2,281.1 0 0 
2,566.2 0 0 
2,851.3 0 0 
3,136.5 0 0 
3,421.6 0 0 
3,706.7 0 0 
3,991.9 0 0 
4,277.0 0 0 
4,562.1 0 0 
4,847.3 0 0 
5,132.4 0 0 
5,417.5 0 0 

95 - 100 13.8 3 25 -411,173 ö 0 5,702.7 100    1,070 

Hours Off CO 0   8,000 0 0    6,273 0.0 0    7,690 

Heating Air flow 

Cap.  He lurs Hours 

(Cfm) (*) 

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 
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 
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 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

Temperature 

—- BUILDING T E M f > E R A T U R E P 

Ranqe 1 3 1 2   3 

(F) 

Max. Temp. 87.9 88.6 105.7 103.4 101.3 
Mo./Hr. 7 21 7 20 7 22 7 22 8 20 
Day Type 4 4 1 1   1 

.. Number of Hours 
Above 100 0 0 668 223   0 
95 - 100 0 0 895 900 694 
90 - 95 0 0 884 1,001 1,276 
85 - 90 156 147 656 766  803 
80 - 85 1,309 1,127 549 682  740 
75 - 80 1,878 1,505 20 100  159 
70 - 75 363 591 308 132  188 
65 - 70 587 348 1.867 2,010 1,940 
60 - 65 575 772 979 981  888 
55 - 60 771 807 764 736  852 
50 - 55 686 727 1,170 1,229 1,220 
Below 50 2,435 2,436 0 0   0 

Min. Temp. 32.6 33.1 54.9 55.0 54.9 
Mo./Hr. 2 10 2 10 3 7 1 7 2 20 

Day Type 4 4 5 1   3 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

MONTHLY  ENERGY  CONSUMPTION 

ELEC DEMAND HOT WTR HOT « DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

3,064 16 527 2 
2.772 16 505 2 
3,354 16 268 2 
2.916 16 67 2 
4,092 37 0 0 
5,331 39 0 0 
5,961 40 0 0 
5,574 39 0 0 
3,707 38 0 0 
3,207 16 59 2 
2.916 16 191 2 
2,918 16 430 2 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 45,813     40    2,046      2 

Building Energy Consumption :   32,069 (Btu/Sq Ft/rear)       Floor Area :    11,256 (Sq Ft) 
Source Energy Ccnsumption  =   65,915 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

EQUIPMENT  ENERGY CONSUMPTIO 

Ref Equip — Mon thly Consumption 

Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 3061 2769 3352 2915 3206 3206 2915 3352 2915 3206 2915 2915 36,729 
PK 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 

1 MISC LO 

ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LD 

GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK :)   [) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK V . V 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD 
P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

5 MISC LD 

P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK o.c 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1161 AIR-CLO COND COMP <15 TONS 
ELEC 0 0 0 0 311 1355 2177 1399 264 0 0 0 5,506 
PK 0.0 0.0 0.0 0.0 17.1 17.9 18.5 18.0 17.3 0.0 0.0 0.0 18.5 

1 EQ5200 CONDENSER FANS 
ELEC o 0 0 0 33 124 210 131 28 0 0 0 525 
PK 0.0 0.0 0.0 0.0 0.8 1.4 1.7 1.4 1.1 0.0 0.0 0.0 1.7 

1 EQ5303 CONTRC )LS 
ELEC 0 0 0 0 17 66 60 69 16 0 0 0 228 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 EQ1161 AIR-CLD COND COMP <15 TONS 

ELEC 0 0 0 0 0 20 56 30 2 0 0 0 109 
PK 0.0 0.0 0.0 0.0 0.5 0.6 0.6 0.6 0.5 0.0 0.0 0.0 0.6 

2 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 0 2 5 3 0 0 0 0 11 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 

2 EQ5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

• 
ELEC 0 
PK 0.0 

1 EQ4003 
ELEC 0 
PK 0.0 

2 E04003 
ELEC 0 
PK 0.0 

1 EQ2102 
P H0TH20 527 
PK 2.3 

1 EQ5020 
ELEC 3 
PK 0.0 

0 
0.0 

0 
0.0 

0 
0.0 

PC CENTRIF. FAN C.V. 
0    0    0 

0.0   0.0   0.0 

FC CENTRIF. FAN C.V. 
0    0    0 

0.0   0.0   0.0 

0 
0.3 

520 
2.4 

5 
0.0 

PURCHASED DIST. HOT WATER 
505   268   67    0 
2.3   2.3   2.3   0.0 

HEAT WATER CIRC. PUMP C.V. 
5 2 10 

0.0 0.0 0.0 0.0 

33 

0.3 

520 

2.4 

5 

0.0 

0 

0.0 

'J 

0.0 

60 
0.3 

472 

2.4 

5 

0.0 

0 

0.0 

0 

0.0 

41 
0.3 

543 

2.4 

5 

0.0 

0 

0.0 

0 

0.0 

5 0 0 0 

0.3        0.0        0.0        0.0 

472 0 0 0 

2.4        0.0        0.0        0.0 

5 

0.0 

0 

0.0 

0 

0.0 

59 

2.3 

0 

0.0 

191 
2.3 

0 

0.0 

430 

2.3 

0 113 
0.0        0.0        0.0        0.0 

139 
0.3 

2,527 

2.4 

25 

0.0 

2,046 
2.3 

13 
0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 4 
REPLACE FLUORESCENT LAMPS 

UTILITY  PEA 

Utility  ELECTRIC DEMAND 

Peak Value    39.7  (kW) 
Yearly Time of Peak IS (hr) 7 (mo) 

Hour 15 Month 7 

tqp. 

Ref. Equipment 
Code Name 

Cooling Equipment 

EQ1161 
EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 
2 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD CONO COMP <15 TONS 
AIR-CLD CONO COMP <1S TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 

CHECKSUMS 

Utility 
Demand 

(kW) 

Percnt 
Of Tot 

20.5 51.56 

0.9 2.33 

21.4 53.89 

0.0 0.00 

2.4 
0.0 

2.4 

0.0 

5.95 
0,06 

6.Ö1 

0.00 

15.9 40.10 
0.0 0.00 
0.0 0.00 

15.9 40.10 

V 600 
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Grand Total 39.7 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** TRACE  600  ANALYSIS ** 
** ** 

** by       ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 45 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness iwzsi: 1.00 
Winter Clearness NLmDer: 1.00 
Summer Design Dry Baib: 92 (F) 
Summer Design Wet bulb: 72 (F) 
Winter Design Do 6u 1D: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground F.eiectance: 0.20 

Air Density: 0.0742 iLbm/'cuft) 
Air Specific Heat: C.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0382 (8tu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
Systeir Simulation Period: January  To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function lethod) 

Time/Date Program was Run:   14: 9:28  1/26/94 
Dataset Name: CB458 .TM 
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AIRFLOW - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

E H  S 
Airflow (Design 

U n  rl H K i - 

Quantities) 

. 
Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

0 
0 
0 
0 

5,519 
181 

0 
5,700 

5,519 
181 

0 
5,700 

6,717 
236 

0 
6,954 

1,198 
55 

1,640 
2,893 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

 - Cooling   - — 
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Caoacity  Totals Capacity Capacity Capacity 
Type  (Tons)  (Tens)  (Tens!  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating — 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

13.1 
0.4 
0.0 

13.6 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

13.1 -171,332 
0.4 -7,403 
0.0 -232,438 

13.6 -411,173 

-171,332 
-7,403 

-232,438 
-411.173 

The building peaked at hour 16 month 7 with a capacity of  13.6 tons 

ENGINEERING CHECKS - ALTERNATIVE i 
REPLACE FLUORESCENT BALLASTS 

  E N G I N E E RING C H E C K S 

Per:snt —- Heating — tool ing  
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air 3q Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main SZ 0.00 1.11 420.4 377.4 31.80 1.11 -34.58 4,954 
2 Main PTAC 0.00 1.68 402.7 240.3 49.93 1.68 -68.55 108 
3 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -37.53 6,194 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time ~> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 

Outside Air —> 0ADB/WB/HR: 9 1/ 73/ 98.0 * 
* 

0AD8: 91 * 
* 

OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 

Sens.Hat. Sensible Latent Total Of Tot * Sens Lble Of Tot * Space J Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (%) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cone 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Roof Cond 22,074 0 22,074 14.01 * 22 074 18.68 * -18 158   -18,158 10.60 
Glass Solar 17,987 0 17 987 11.42 * 17 987 15.23 * 0      0 0.00 
Glass Cond 3,619 0 3,619 2.30 * 3 619 3.06 * -17,052   -17.052 9.95 
Wall Cond 26,577 0 26 577 16.87 * 26,577 22.50 * -52 660   -52.660 30.74 

Partition 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 44,969 44 969 28.55 * 20 213 17.11 * -83 461   -83,461 48.71 

Sub Total-) 115,226 0 115 226 73.15 * 90 470 76.58 * -171 332  -171,332 100.00 
Internal Loads * * 

Lights 18,031 0 18 031 11.45 * 18 031 15.26 * 0       0 0.00 

People 20,341 20 341 12.91 * 9 635 8.16 * 0       0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Sub Total-) 38,371 0 0 38 371 24.36 * 27 666 23.42 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 

Sup. Fan Heat 3 925 2.49 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.C0 * 0.00 * 0 0.00 

Duct Heat Pkuc 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 

Exhaust Heat e 0 0 0.00 * 3.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 t 0 0.00 

Grand Total-) 153,597 ft o 

T\'n   rnt] o 

157. 

n COT T<~U 

522 100.00 * 118 136 100.00 * -171, 332  -171,332 100.oc 

Total Capacity Sens Cap. Coil Airfl   Entering D5/KB/HR Leav ing DB/WB/HR 
HrtCHO  

Gross Total   Glass (sf] (t) 
(Tons) (Mbh) (Mbh) (Cfj!) Deg F Deg F Grains Deg F Deg F Grains Floor 4,954 

Main Clg   13.1 157.5 122.1 5.519 75.0 62 7  67 .8 54.7 52.9 58.5 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 4,954 0  0 

Totals    13.1 157.5 Wall 3,329      47 3  14 

UrATTlifl COIL SEL -AIRFLOWS (c f m) - --ENGINEERI IG CHECKS— -TEMPERATURES lr\   HtH:IN a til IUN — (FJ — 

Capacity Coil A irfl Ent Lvg Type Pooling \ eating Clg %  CA 0.0 Type  Clg Htg 
(Mbh) (cfm)  Deg F Oeg F Vent 0 0 Clg Cfm/Saft 1.11 SADB    55.3 96.5 

Main Htg   -171.3 5. 519  68 0 96.5 Infil 1,198 1.198 Clg Cfm/Ton 420.44 Plenum  75.0 68.0 

Aux Htg    0.0 0   0 0 0,0 Supply 5,519 5,519 Clg Sqft/Ton 377.40 Return  75.0 68.0 

Preheat     -0.0 5, 519  68 0 54.7 Mincfm 0 0 Clg Btuh/Sq ft 31.80 Ret/'OA  75.0 68. C 

Reheat      0.0 0   0 0 0.0 Return 5.519 5,519 No. People 42 Runarnd  75.0 68.0 

Hum.idif     0.0 0.   0 0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD  0.2 0.0 
Opt Vent    0.0 0   0 0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.11 Fn BldTD  0.1 0.0 
Total     -171.3 Auxil 0 0 Htg Btuh/'Sq Ft -34.58 Fn Frict  0.4 O.C 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 

System 2 Peak PTAC - PACKAGED TERMINAL AIR COND. 

******************** 

Peaked at Time --> 
Outside Air — > 

***** COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 7/14 *    Mo/Hr: 7/16 

OADB/WB/HR: 91/ 74/105.0 *     OADB: 91 

Sens 
Envelope Loads 

Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
tlisc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal ByDass 

Grand Total — ) 

Space 
.Hat. 
(Btuh) 

0 
0 

416 
784 
136 

1,450 
0 
0 

2,384 
5,169 

198 
0 
0 

198 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

416 
784 
136 

1,450 
0 
0 

2,384 
5,169 

198 
0 
0 

198 
0 
0 

26 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
7.71 
14.54 
2.52 
26.88 
0.00 
0.00 

44.20 
95.85 

3.67 
0.00 
0.00 
3.67 
0.00 
0.00 
0.48 
0.00 
0.00 
0.00 
0.00 
0.00 

5,367 5,393 100.00 

Space 
Sensible 

(Btuh) 
0 
0 

477 
765 
145 

1,531 
0 
0 

931 
3,849 

203 
0 
0 

208 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

11.75 
18.86 
3.58 

37.74 
0.00 
0.00 

22.94 
94.87 

5.13 
0.00 
0.00 
5.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

4,057  100.00 

Mo/Hr: 13/ 1 
OADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-396 
0 

-689 
-2,474 

0 
0 

-3,844 
-7,403 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-396 
0 

-689 
-2,474 

0 
0 

-3,844 
-7,403 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
5.35 
0.00 
9.31 
33.43 
0.00 
0.00 

51.92 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-7,403 -7,403  100.00 

POOLING COIL SELECTION- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity  Sens Car». Coil ftirfl   Entering OB/WB/HR 
(Tons) 

0.4 
0.0 
0.0 
0.4 

(Mbh) 
5.4 
0.0 
0.0 
5.4 

(Mbh) 
3.9 
0.0 
0.0 

(cfm) Deg f 
161  75.1 

0   0.0 
0   0.0 

Deg F 
62. J 
CO 
0.0 

brains 
66.5 
0.0 
0 0 

Leaving D8/WB/HR 
Deg F 
54.3 
0.0 
0.0 

Deg F Grains 
52.1 56.0 
0.0 0.0 
0.0 0.0 

 - AREAS -  
Gross Total   Glass (sf) (%) 
Floor 108 
Part 0 
ExFlr 0 
Roof 108      0  0 
«all 153      19  12 

-HEATING COIL SELECTION  
Capacity Coil Airfl  Ent  Lvg     Type 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-7.4 
0.0 
-0.0 
0.0 
0.0 
0.0 

-7.4 

(cfm 
181 

0 
181 

0 
0 
0 

Deg F Deg F  Vent 
105.6 

0.0 
54.3 
0.0 
0.0 
0.0 

Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS {cfm) 
Cooling 

0 
55 

181 
0 

181 
0 
0 
0 

Heating 
0 

55 
181 

0 
181 

0 
0 
0 

-ENGINEERING 
Clg \  OA 
Clg Cfm/Sqft 
Clg Cfip/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg \ OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

CHECKS- 

CO 

1.68 
402.68 

240.31 
49.93 

0 

0.0 

1.68 
-68.55 

TEMPERATURES (F) 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
54.4 
75.0 
75.0 
75.0 
75.0 
0.0 
0.0 
0.1 

Htg 
105 
68 
68 
68 
68 
0 
0 
0 
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System 3 Block RAO - RADIATION 

************************* COOLING COIL PEAK ************************* 

Peaked at Time -)       Mo/Hr: 0/ 0 
Outside Air ->      OADB/WB/HR:  0/ 0/ 0.0 
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******* CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total — ) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Total Capacity 

 COOLING COIL SELECTION  - 
Sens Cap. Coil Airfl   Entering OB/WB/HR 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
0.0 
0.0 
0.0 
0.0 

(Nbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

(cfm) 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-232.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-232.4 

Coil Airfl 
(cfm) 

0 
0 
0 
0 
0 
0 

Ent 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Oeg F 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfis 
Return 
Exhaust 
Rm Exh 
Auxil 

Deg F 
0.0 
0.0 
0.0 

trains 
0.0 
0.0 
0.0 

Mo/Hr: 
OADB: 

0/ 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 
* 
* 

Percnt * 
Of Tot * 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Soace Peak Coil Peak Percnt 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Space Sens 
(Btuh) 

0 
0 

-22,703 
0 

-23,598 
-71,927 

0 
0 

-114,210 
-232,438 

0 
0 
0 
0 
0 
0 

Tot Sens 
(Btuh) 

0 
0 

-22,703 
0 

-23,598 
-71,927 

0 
0 

-114,210 
-232,438 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Of Tot 

(*) 
0.00 
0.00 
9.77 
0.00 
10.15 
30.94 
0.00 
0.00 

49.14 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-232,438  -232,438  100.00 

Leaving DB/WB/HR   Gross Total 
-AREAS  

Glass 

)eg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

-AIRFLOWS (eft; 
Cooling 

0 
0 
0 
0 
0 

. 0 
0 

Heating 
0 

.640 1, 

-ENGINEERING 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

Floor 
Part 
ExFlr 
Roof 
Wall 

CHECKS-- 
0.0 

0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-37.53 

6,194 
0 
0 

6,194 
4,555 

!sf) 

0 
655 

0 
14 

-TEMPERATURES (F) — 
Type 

SAOB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn fltrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
O.C 
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BUILDING U-VALUES - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

BUILDING  U-VALUES 

—- Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 OFFICES 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

3 WOMENS TOILET 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
System 2 Total/Ave. 0.000 0.000 0.000 0.0C0 0.057 0.550 0.563 0.288 0.000 48.8 12.99 

1 OFFICES 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

2 CORRIDOR TOILETS 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 36.7 10.59 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 36.7 10.59 

3 WOMENS TOILET 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 32.0 9.63 
Building 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 31.5 9.54 

BUILDING AREAS - ALTERNATIVE 
REPLACE FLUORESCENT BALLASTS 

BUILDING  AREAS 

Floor Total Exposed 
Number of Area/'Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate Room Area Area Area Area /Rf Area Area /HI Area 
Number Description Fir  Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 OFFICES 1  1 4,954 4,954 0 0 0 0 4,954 473 14 2,855 
Zone 1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 
System 1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 

3 WOMENS TOILET 1  1 108 108 0 0 0 0 108 19 12 134 
Zone 3 Total/Ave. 108 0 0 0 0 108 19 12 134 
System 2 Total/Ave. 108 0 0 0 0 108 19 12 134 

1 OFFICES 1  1 4,954 4,954 0 0 0 0 4,954 473 14 2,855 
Zone 1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 

2 CORRIDOR TOILETS 1  1 1,132 1,132 0 0 0 0 1,132 163 15 911 
Zone 2 Total/Ave. 1,132 0 0 0 0 1,132 163 15 911 

3 WOMENS TOILET 1  1 108 108 0 0 0 0 108 19 12 134 
Zone 3 Total/Ave. 108 . 0 0 0 0 108 19 12 134 
System 3 Total/Ave, 6,194 0 0 0 0 6,194 655 14 3,900 
Building 11,256 0 0 0 0 11,256 1,148 14 6,890 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 0.057 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value = 0.326 (Btu/Hr/Sq Ft/F) 
Overall 8uilding U-Value =  0.169 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  3.49 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) :  21.38 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ■ ALTERNATIVE 1 
REPLACE FLUORESCENT BALLAST 

---- 0 V 0 T E M LOAD P R 0 F I L 1 a T b 1 

System Totals 

Percent  — Cool ing Loac 1 ....  ..   Heating } Load — Cooling Airflow —- Heating Airflow 
Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (*) (Btuh) (*) (Cfrn) (%) (Cfn) (*) 

0 - 5    0.7 3 23 -20,559 15 364 285.0 0 0 0.0 0 0 
5 - 10    1.4 6 45 -41,117 17 434 570.0 0 0 0.0 0 0 

10 - 15    2.0 3 22 -61,676 21 539 855.0 0 0 0.0 0 0 
15 - 20    2.7 6 45 -82,235 14 349 1,140.0 0 0 0.0 0 0 
20 - 25    3.4 2 15 -102,793 12 299 1,425.0 0 0 0.0 0 0 
25 - 30    4.1 13 90 -123,352 1 23 1,710.0 0 0 0.0 0 0 
30 - 35    4.8 3 22 -143,911 1 35 1,995.0 0 0 0.0 0 0 
35 - 40    5.4 8 55 -164,469 0 0 2,280.0 0 0 0.0 0 0 
40 - 45    6.1 9 65 -185,028 1 36 2,565.0 0 0 0.0 0 0 
45 - 50    6.B J 22 -205,587 0 5 2,850.0 0 0 0.0 0 0 
50 - 55    7.5 12 89 -226,145 1 29 3,135.0 0 0 0.0 0 0 
55 - 60    8.1 6 45 -246,704 16 394 3,420.0 0 0 0.0 0 0 
60 - 65    8.8 6 42 -267,263 0 0 3,705.0 0 0 0.0 0 0 
65 - 70    9.5 3 20 -287,821 0 0 3,990.0 0 0 0.0 0 0 
70 - 75    10.2 8 60 -308,380 0 0 4,275.0 0 0 0.0 0 0 
75 - 80    10.9 0 0 -328.939 0 0 4,560.0 0 0 0.0 0 0 
80 - 85    11.5 5 33 -349,497 0 0 4,845.0 0 0 0.0 0 0 
85 - 90    12.2 0 0 -370,056 , 0 0 5,130.0 0 0 0.0 0 0 
90 - 95    12.9 0 0 -390.615 0 0 5,415.0 0 0 0.0 0 0 
95 - 100    13.6 3 25 -411.173 0 0 5,700.0 100 1,070 0.0 0 0 
Hours Off    0.0 0 8,042 0 0 6,253 0.0 0 7,690 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 

REPLACE FLUORESCENT BALLAST 

BUILDING     TEMPERATURE   PROFILES 

Temperature — - —  Zone Number 

Range 13        12       3 

(F) 

Max. Temp.        87.9   88.6 104.8 102.9 101.1 

Mo./Hr.        7 21   7 20   7 21   7 22   8 21 

Day Type 4        4        111 

Above 100 0 0 471 169 0 

95 - 100 0 0 977 871 648 

90-95 0 0 894 1,028 1,258 

85 -   90 151 132 662 761 849 

80 -   85 1,268 1,115 625 731 718 

75 -   80 1,916 1,824 43 112 199 

70 -   75 371 578 193 66 166 

65 -   70 530 352 1,961 2,076 1,946 

60 -   65 606 785 973 925 904 

55 -   60 709 811 774 792 852 

50 -   55 660 687 1,187 1,229 1,220 

Below 50 2,549 2,476 0 0 0 

Min. Temp. 32.5 33.1 54.9 55.0 54.9 

Mo./Hr. 2 10 2 10 12   2 1    7 2 20 

Day Type 4 4 4 15 

lumber of Hours 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Service Network PAGE 10 

MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

MONTHLY  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND HOT WTR HOT H DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (k«) m term) (Thrm/hr) 

2,603 14 534 2 
2,355 14 512 2 
2,849 14 275 2 
2,477 14 73 2 
3,541 34 0 0 
4,749 36 0 0 
5,437 37 0 0 
4,965 36 0 0 
3,193 35 0 0 
2,724 14 67 2 
2,477 14 197 2 
2,479 14 437 2 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 39.855      37    2,096      2 

Building Energy Consumption :   30,702 (8tu/Sq Ft/Year)       Floor Area =    11,256 (Sq Ft) 
Source Energy Consumption  :    61,080 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip -- Monti- ily Cons umption ■ 
Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 2600 2352 2848 2476 2724 2724 2476 2848 2476 2724 2476 2476 31,199 
PK 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 

1 MISC LD 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LD 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 MISC LD 
OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

4 MISC LD 
P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

5 MISC LD 
P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

6 MISC LD 
P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 0 250 1273 2102 1312 208 0 0 0 5,146 
PK 0.0 0.0 0.0 0.0 16.8 17.6 18.2 17.6 17.0 0.0 0.0 0.0 18.2 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 26 117 203 123 22 0 0 0 491 
PK 0.0 0.0 0.0 0.0 0.6 1.4 1.6 1.4 1.1 0.0 0.0 0.0 1.6 

1 EQ5303 CONTROLS 
ELEC 0 0 0 0 17 59 60 62 10 0 0 0 209 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 E01161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 0 0 19 55 29 2 0 0 0 105 
PK 0.0 0.0 0.0 0.0 0.5 0.5 0.6 0.5 0.5 0.0 0.0 0.0 0.6 

2 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 0 2 5 3 0 0 o 0 10 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 

2 EQ5303 CONTROLS 
' 
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ELEC 
PK 

0 
0.0 

0 
0.0 0.0 

0    0   32   60   41    5    0    0    0 
0.0   0.3   0.3   0.3   0.3   0.3   0.0   0.0   0.0 

138 
0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC        0    0    0    0   520 
PK        0.0   0.0   0.0   0.0   2.4 

520   472   543   472    0    0    0 
2.4   2.4   2.4   2.4   0.0   0.0   0.0 

2,527 
2.4 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC        0    0    0    0    3 
PK        0.0   0.0   0.0   0.0   0.0 

3    3    4    3    0    0    0 
0.0   0.0   0.0   0.0   0.0   0.0   0.0 

17 
0.0 

1 EQ2102 PURCHASED DIST. HOT WATER 
P H0TH20    534   512   275   73    0    0    0    0    0   67   197   437 
PK        2.3   2.3   2.3   2.3   0.0   0.0   0.0   0.0   0.0   2.3   2.3   2.3 

2,096 
2.3 

1    EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 3 3 2 10 0 0 0 0 113 
PK 0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0        0.0 

13 
0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
REPLACE FLUORESCENT BALLASTS 

Utility  ELECTRIC DEMAND 

UTILITY  PEAK  CHECKSUMS 

Peak Value    36.9 (kW) 
Yearly Time of Peak 15 (hr) 

Hour 15 Month 7 

7 (mo) 

Eqp. 
Ref. Equipment 

Code Name 

Cooling Equipment 

EQ1161 
EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 
2 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 
AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 

Utility 
Demand 

(kW) 

20.1 
0.9 

21.0 

0.0 

Percnt 
Of Tot 

54.41 
2.49 

56.90 

0.00 

2.4 6.40 
0.0 0.04 

2.4 6.44 

0.0 0.00 

13.5 36.66 
0.0 0.00 
0.0 0.00 

13.5 36.66 

V 600 
PAGE 13 

Grand Total 36.9 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 
** by        ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 45 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./nr/cuft/FJ 
Latent Heat Factor: 4,790.2 (8tu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr ,'cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January  To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run:   14:20:59  1/26/94 
Dataset Name: CB45B .TM 
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AIRFLOW - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfni) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 S2 
2 PTAC 
3 RAD 

Totals 

5,519 
179 

0 
5,698 

5,519 
179 

0 
5,698 

6,717 
234 

0 
6,951 

1,198 
55 

1,640 
2,893 

CAPACITY - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

SYSTEM     SUMMARY 
(Design Capacity Quantities) 

System 
Number 

  Cooling   

Main Sys. Aux. Sys. Opt. Vent 
System Capacity Capacity Capacity 

Type  (Tons)  (Tons)  (Tons) 

1 SZ 
2 PTAC 
3 RAD 

Totals 

12.8 
0.4 
0.0 

13.2 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

12.8 
0.4 
0.0 

13.2 

Main Sys. 
Capacity 

(Btuh) 

-171,332 
-7,403 

-232,438 
-411.173 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-171,332 
-7,403 

-232,43E' 
-411,173 

The building peaked at hour ;6 month 7 with a capacity of  13.2 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

E N E E R I :i CHECKS 

System   Main/  System 
Number Auxiliary   Type 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

-- Cooling   
Cfm/   Sq Ft 
Ion 

Btuh/ 
— Heating — 
Cfm/   Btuh/ Floor Area 

/Ton   Sq Ft  Sq Ft   Sq Ft Sq Ft 

1 Main 
2 Main 
3 Main 

SZ 
PTAC 
RAD 

0.00 
0.00 
0.00 

1.11 
1.65 
0.00 

431.1 
400.3 

0.0 

337.0 
241.9 

0.0 

31.01 
49.61 
0.00 

1.11 
1.65 
0.00 

-34.58 
-68.55 
-37.53 

4,954 
108 

6,194 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air — > OADB/WB/HR: 91/ 73/ 98. 0 * 

* 
OADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Roof Cond 22,074 0 22 074 14.37 * 22,074 19.18 * -18 158   -18,158 10.60 
Glass Solar 17,987 0 17 987 11.71 * 17,987 15.63 * 0      0 0.00 
Glass Cond 3,619 0 3 619 2.36 * 3,619 3.14 * -17, 052   -17,052 9.95 
Wall Cond 26,577 0 26,577 17.30 * 26,577 23.09 * -52,660   -52,660 30.74 
Partition 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 44,113 44 113 28.72 * 20,213 17.56 * "83, 461   -83,461 48.71 
Sub Total") 114,370 0 114 370 74.45 * 90,470 78.61 * -171, 332  -171,332 100.00 

Internal Loads * * 
Lights 14,977 0 14 977 9.75 * 14,977 13.01 * 0       0 0.00 
People 20,341 20 341 13.24 * 9,635 8.37 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total-) 35,318 0 0 35 318 22.99 * 24,612 21.39 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 3 925 2.55 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 149,688 o 

 ___rnni 

0 153, 612 100.00 * 115,082 100.00 * -171, 332  -171,332 100.00 

1I1Ü UUiL OCLCOI1UI ~HKLHD 

Total Capacity Sens Cap. Coil Airfl Enterin« 3 DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf, (%) 
(Tons) (Mbh) (Mbh) (cf») Deg F Deg F Grains Deg F Deg F Grains Floor 4,954 

Main Clg   12.8 153.6 119.0 5,519 75.0 62 9  68 .9 55.2 53.5 59.8 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 Exflr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 Roof 4,954 0  0 
Totals    12.8 153.6 Wall 3,329      473  14 

 UCATTklf1 

COIL SEL rrTTnw  -AIRFLOWS (cfm)  ENGINEERING CHECKS— -TEMPERATURES tr\ — tt 1 lurl  {' 1 

Capacity Coil A irfl  Ent Lvg Type Pooling Heating  Clg %  OA 0.0 Type  Clg Htg 
(Mbh) (cfmj  Deg F Deg F Vent 0 0  Clg Cfm/Sqf t 1.11 SADB    55.8 96.5 

Main Htg   -171.3 5, 519  68.0 96.5 Infil 1,198 1,198  Clg Cfm/Ton 431.14 Plenum  75.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 5,519 5,519  Clg Sqft/Ton 387.00 Return  75.0 68.0 
Preheat    -0.0 5, 519  68.0 55.2 Mincfm 0 0  Clg Btuh/Sqft 31.01 Ret/OA  75.0 68.0 
Reheat      0.0 0   0.0 0.0 Return 5,519 5,519  No. People 42 Runarnd 75.0 68.0 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg % OA 0.0 Fn MtrTD  0.2 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1.11 Fn BldTD 0.1 0.0 
Total     -171.3 Auxil 0 0  Htg Btuh/SqFt -34.58 Fn Frict 0.4 0.0 
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System 2 Peak PTAC PACKAGED TERMINAL AIR COND. 

• 

*m********************* COOLING COIL PEAK ******************************** CLG SPACE PEAK **********r * HEATING COIL PEftK ******** 

Peaked at Time —> Mo/Hr; 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air --> OADB/WB/HR: 91/ 74/105.0 * OADB: 91 * OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sens: ible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 416 0 416 7.76 * 477 11.86 * ■396 -396 5.35 
Glass Solar 784 0 784 14.64 * 765 19.03 * 0 0 0.00 

Glass Cond 136 0 136 2.53 * 145 3.61 * •689 -689 9.31 
Wall Cond 1,450 0 1,450 27.06 * 1 ,531 38.08 * "2, 474 -2 ,474 33.43 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 t 0 0.00 * 0 0 0.00 
Infiltration 2,384 2,384 44.49 * 931 23.15 * -3,844 -3,844 51.92 

Sub Total") 5,169 0 5,169 96.48 * 3 ,849 95.74 * -7, 403 -7 ,403 100.00 

Internal Loads * * 

Lights 163 0 163 3.04 % 171 4.26 % 0 0 0.00 

People 0 0 0.00 X 0 0.00 * 0 0 0.00 

Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sub Total-) 163 0 0 163 3.04 * 171 4.26 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat 25 0.47 t 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 t 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 t 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 t 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.Ö0 

t 
0.00 

* 
0 0.00 

Grand Total-) 5,332 0 0 5,358 100.CO t 4, ,020 100.00 * -7, 403 -7 ,403 100.00 

Total Capacity Sens Cap. Coil Airfl   Enterinc 3 DB/W8/HR Lea\ /ing 0B/W8/HR Gross Total 
~ H K t H j ~ 

61a' 3S (Sf) i 00 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor- 108 

Main Clg   0.4 5.4 3.9 179 75.1  62 .5  66 .5 54.3 52.1 55.9 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0.0 0.0 Roof 108 0  0 

Totals    0.4 5.4 Wall 153 1 ,9  12 

UTATT^T t :OIL SEL  AIRFLOWS (c fin)- -ENGINEERING CHECKS -TEMPERATURES (Fl —  HtAlinti l tU 1UW \< 1 

Capacity Coil Airfl Ent Lvg Type   ( Pooling 1 Heating Clg %  OA ( ).0 Type Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 1. ,65 SAD8 54.3 106.1 

Main Htg    -7.4 179  68.0 106.1 Infil 55 55 Clg Cfm/Ton 400. ,27 Plenum 75.0, 68.0 

Aux Htg    0.0 0   0.0 0.0 Supply 179 179 Clg Sqft/Ton 241. 89 Return 75.0 68.0 

Preheat    -0.0 179  68.0 54.2 Mincfm 0 0 Clg Btuh/Sqft 49, 61 Ret/OA 75.0 68.0 

Reheat     0.0 0  . 0.0 0.0 Return 179 179 No. People 0 Runarnd 75.0 68.C 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg %  OA ( }.0 F n MtrTD 0.0 o.c 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqF t 1. ,65 f n BldTD 0.0 0.0 
Total      -7.4 Auxil 0 0 Htg Btuh/Sq Ft -68. ,55 F n Frict 0.1 0.0 
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System   3 Slock RAD - RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0   * Mo/Hr: 13/ 1 

Outside Air —> OADB/HB/HR: 0/ 0/ 0.0 * 
* 

OADB:  0     * 
* 

OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space   Percnt * Space f >eak Coil Peak Percnt 

Sens.Hat. Sensible Latent . Total Of Tot * Sensible  Of Tot * Space J Jens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh)    (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0    0.00 * 0 0 0.00 

Roof Cond 0 0 0 0.00 0    0.00 * -22,703 -22,703 9.77 

Glass Solar 0 0 0 0.00 0    0.00 * 0 0 0.00 

Glass Cond 0 0 0 0.00 0    0.00, * -23 598 -23,593 10.15 

Wall Cond 0 0 0 0.00 0    0.00 * -71 927 -71,927 30.94 

Partition 0 0 0.00 0   0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 0    0.00 * 0 0 0.00 

Infiltration 0 0 0.00 0    0.00 * -114 210 -114,210 49.14 

Sub Total-) 0 0 0 0.00 0    0.00 * -232 438 -232,438 100.00 

Internal Loads 
Lights 0 0 0 0.00 0    0.00 * 0 0 0.00 

People 0 0 0.00 0    0.00 * 0 0 0.00 

Misc 0 0 0 0 0.00 0    0.00 * 0 0 0.00 

Sub Total") 0 0 0 0 0.00 0   0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 0    0.00 * 0 0 o.oc 
Outside Air 0 0 0 0 0.00 0    0.00 * 0 0 0.00 

Sup. Fan Heat 0 0.00 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 0   0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 0.00 * 0 o.oc 
Terminal Bypass 0 0 0 0.00 0.00 * 0 0.00 

Grand Total — ) 0 0 0 

TUP r-r\r\    c n cr-Tjrr* 

o 0.00 0    0.00 * -232 438 -232,438 

-ADCAC  

100.00 

Total Capacity Sens Cap. Coil Airfl   Ent erin< 3 DB/W8/HR Leaving DB/HB/HR Gross Total 
HKLHü 

Glass (sf) {%) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 6, 194 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 0 0.0 0.0   0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 0 0.0 0.0   0.0 Roof 6, 194 0  0 

Totals    0.0 0.0 Wall 4, 555      655  14 

ATf) f«)  cufiTuccoTuc ruroYC-- -TTMOCDATIIOCC lc\  

Capacity Coil Airfl Ent Lvq Type Cooling Heating Clg % OA 0.0 Type  Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 68.1 

Main Htg   -232.4 0   0.0 0.0 Infil 0 1,640 Clg Cfn/Ton 0.00 Plenum   0.0 68.C 

Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 R eturn   0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68. C 

Reheat      0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68. C 

Huiaidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg X OA 0.0 F n MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 F n BldTD 0.0 O.C 
Total     -232.4 Auxil . 0 0 Htg Btuh/SqFt -37.53 Fn Frict  0.0 O.C 
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BUILDING U-VALUES - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

BUILDING  U-VALUES 

  Room U-Values -  Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description   Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 OFFICES       0,000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
Zone    1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.54 
System   1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

3 HONENS TOILET   0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
Zone    3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
System   2 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 

1 OFFICES 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 
Zone    1 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 30.5 9.34 

2 CORRIDOR TOILETS 0.000 0.0Ö0 0.000 0.000 0.057 0.550 0.563 0.288 0.000 36.7 10.59 
Zone    2 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.283 0.000 36.7 10.59 

3 WOMENS TOILET 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 48.8 12.99 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 32.0 9.63 
Building           0.000 0.000 0.000 0.000 0.057 0.550 0.563 0.288 0.000 31.5 9.54 

BUILDING AREAS - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

BUILDING  AREAS 

Floor   Total Exposed 
Number of Area/Dupl   Floor Partition Floor  Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate    Room    Area Area Area Area /Rf Area Area /Wl Area 
Number Description Fir  Rm   (sqft)   (sqft) (sqft) (sqft) (sqft) U) (sqft) (sqft) {%) (sqft) 

1 OFFICES 1  1    4,954    4,954 0 0 0 0 4,954 473 14 2,855 
Zone    1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 
System   1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 

3 WOMENS TOILET 11      108     108 0 0 0 0 108 19 12 134 
Zone    3 Total/Ave. 108 0 0 0 0 108 19 12 134 
System   2 Total/Ave. 108 0 0 0 0 108 19 12 134 

1 OFFICES 1 1 4,954 4,954 0 0 0 0 4,954 473 14 2,855 
Zone    1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 

2 CORRIDOR TOILETS 1 1 1,132 1,132 0 0 00 1,132 163 15 911 
Zone    2 Total/Ave. 1,132 0 0 0 0 1,132 163 15 911 

3 WOMENS TOILET 1 1 108 106 0 0 0 0 108 19 12 134 
Zone 3 Total/Ave. 108 0 0 0 0 108 19 12 134 
System 3 Total/Ave. 6,194 0 0 0 0 6,194 655 14 3,900 
Building 11,256 0 0 0 0 11,256 1,148 14 6,890 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 0.057 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.326 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value -     0.169 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  3.49 (Btu/Hr/Sa Ft) 
Wall Overall Thermal Transfer Value (OTTVw) :  21.38 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

 S Y S T E H LOAD PROFIL 

System Tota Is 

Percent  Cool ing Load —  Heatinc ) Load — Cooling Airflow —- Heating ( airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfm) w (Cfm) (*) 

0 - 5 0.7 6 41 -20,559 14 347 284.9 0 0 0.0 0 0 
5 - 10 1.3 3 22 -41,117 15 373 569.8 0 0 0.0 0 0 

10 - 15 2.0 0 0 -61,676 23 567 854.7 0 0 0.0 0 0 
15 - 20 2.6 7 45 -82,235 15 382 1,139.5 0 0 0.0 0 0 
20 - 25 3.3 8 53 -102.793 12 295 1,424.4 0 0 0.0 0 0 
25 - 30 4.0 10 68 -123,352 1 25 1.709.3 0 0 0.0 0 0 
30 - 35 4.6 3 22 -143,911 2 38 1,994.2 0 0 0.0 0 0 
35 - 40 5.3 11 76 -164.469 1 16 2,279.1 0 0 0.0 0 0 
40 - 45 6.0 4 28 -185.028 0 0 2,564.0 0 0 0.0 0 0 
45 - 50 6.6 9 65 -205,587 2 41 2,848.9 0 0 0.0 0 0 
50 - 55 7.3 7 46 -226.145 1 29 3,133.7 0 0 0.0 0 0 
55 - 60 7.9 10 68 -246,704 16 394 3,418.6 0 0 0.0 0 0 
60 - 65 8.6 3 19 -267,263 0 0 3,703.5 0 0 0.0 0 0 
65 - 70 9.3 6 40 -287.821 0 0 3,988.4 0 0 0.0 0 0 
70 - 75 9.9 6 40 -308,380 0 0 4,273.3 0 0 0.0 0 0 
75 - 80 10.6 3 18 -326,939 0 0 4,558.2 0 0 0.0 0 0 
80 - 85 11.3 2 15 -349.497 0 0 4,843.1 0 0 0.0 0 0 
85 - 90 11.9 0 0 -370,056 o 0 5,127.9 0 0 0.0 0 0 
90 - 95 12.6 0 0 -390.615 0 0 5,412.8 0 0 0.0 0 0 
95 - 100 13.2 4 25 -411,173 0 o 5,697.7 100 1,070 0.0 0 0 
Hours Off 0.0 0 8,069 0 0 6,253 0.0 0 7,690 0.0 0 8,760 

• 



Trane Air Conditioning Economics V ^00 

By: Trane Customer Direct Service Network PAGE   22 

BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 

REPLACE FLUORESCENT FIXTURES 

BUILDING     TEMPERATURE   PROFILES 

Temperature  - - -- Zone Number 

Range 13        12       3 

(F) 

Max. Temp. 87.9   88.6 104.0 102.4 100.8 

Mo./Hr. 7 21    7 20   7 22   7 22   8 21 

Day Type 4        4        111 

Above 100 0 0 312 139 0 

95 - 100 0 0 1,065 767 593 

90-95 0 0 896 1,074 1,246 

85 -   90 136 132 630 800 903 

80 -   85 1,247 1,115 694 776 713 

75 -    80 1,948 1,824 75 116 217 

70 -   75 358 578 127 66 166 

65 -   70 415 347 2,006 2,057 1,930 

60 -   65 720 786 968 919 920 

55 -    60 644 799 795 817 652 

50 -   55 689 703 1,192 1,229 1,220 

Below 50 2,603 2,476 0 0 0 

1in. Temp. 32.5 33.1 54.9 55.0 54.? 

Mo./Hr. 2 10 2 10 12   2 1    7 2   5 

Day Type 4 4 4 1^.- 

NuniDer of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

MONTHLY  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND HOT WTR HOT H DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

2,163 11 542 2 
1,957 11 519 2 
2,368 11 285 2 
2,058 11 78 2 
3,014 30 0 0 
4,204 33 0 0 
4,936 34 0 0 
4,389 33 0 0 
2,727 32 0 0 
2,264 11 74 2 
2,059 11 203 2 
2,060 11 444 2 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 34,199     34    2,145      2 

Building Energy Consumption :   29,423 ißtu/Sq Ft/Year)       Floor Area :    11,256 (Sq Ft) 
Source Energy Consumption  =   56,517 (Btu.'Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 

REPLACE FLUORESCENT FIXTURES 

EQUIPMENT     ENERGY     C 0 N S U H P T I 0 

Ref Equip -- Monthly Consumption 
Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 2160 1955 2366 2057 2263 2263 2057 2366 2057 2263 2057 2057 25,924 
PK 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 

1 MISC LD 

ELEC . 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LO 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

4 MISC LO 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

5 MISC LD 

P H0TH20 0 0 0 0 0 0 Q 0 0 0 0 0 0 
PK 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 

6 MISC LO 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR -CLD COND COMP <15 IONS 
ELEC 0 0 0 0 196 1196 2028 1226 161 0 0 0 4,807 
PK 0.0 0.0 0.0 0.0 15.4 17.1 17.7 17.2 16.6 0.0 0.0 0.0 17.7 

1 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 21 110 195 116 17 0 0 0 459 
PK 0.0 0.0 0.0 0.0 0.6 1.3 1.6 1.3 1.0 0.0 0.0 0.0 1.6 

1 EQ5303 CONTROLS 

ELEC 0 0 0 0 11 59 60 62 10 0 0 0 202 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 EQ1161 AIR- CLD COND COMP <15 TONS 

ELEC 0 0 0 0 0 19 54 28 1 0 0 0 102 
PK 0.0 0.0 0.0 0.0 0.5 0.5 0.6 0.5 0.5 0.0 0.0 0.0 0.6 

2 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 0 2 5 3 0 0 0 0 10 
PK 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 

2    EQ5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
REPLACE FLUORESCENT FIXTURES 

ELEC 

PK 

0 

0.0 

0    0 

0.0   0.0 

0 

0.0 

0 

0.3 
32 

0.3 

60 

0.3 

41 

0.3 

5 

0.3 

0 

0.0 

0 

0.0 

0 

0.0 
138 

0.3 

1 EQ4003 

ELEC 

PK 

0 

0.0 

FC CENTRIF. 

0    0 

0.0   0.0 

FAN C.V. 

0 

0.0 

520 

2.4 

520 

2.4 

472 

2.4 

543 

2.4 

472 

2.4 

0 

0.0 

0 

0.0 
0 

0.0 
2,527 

2.4 

2 EQ4003 

ELEC 

PK 

0 

0.0 

FC CENTRIF. 

0    0 

0.0   0.0 

FAN C.V. 

0 

0.0 

3 

0.0 

3 

0.0 

3 

0.0 

4 

0.0 

3 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

16 

0.0 

1 EQ2102 

P H0TH20 

PK 
542 

2.3 

PURCHASED DIST. HOT WATER 

519   285    78    0 

2.3   2.3   2.3   0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

74 

2.3 

203 

2.3 

444 

2.3 

2,145 

2.3 

1 EQ5020 

ELEC 

PK 
3 

0.0 

HEAT WATER 

3    2 

0.0   0.0 

CIRC. PUMP 

1 

0.0 

C.V. 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

1 

0.0 

1 

0.0 

3 

0.0 

13 

0.0 
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Utility ELECTRIC DEMAND 

Peak Value    34.1  (k«) 
Yearly Time of Peak 15 (hr) 

Hour 15   Month   7 

7 (mo) 

UTILITY     PEAK     CHECKSUMS 

Eqp. 
Ref. Equipment 

Code Name 

Cooling Equipment 

EQ1161 
EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 
2 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD CCND COMP <15 TONS 
AIR-CLD CGND COMP <15 TONS 

NATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kW)   (%) 

19.6 57.40 
0.9 2.68 

20.5 60.08 

0.0 0.00 

2.4 
0.0 

6.92 
0.04 

2.4  6.97 

0.0  0.00 

11.2 32.95 
0.0 0.00 
0.0 0.00 

11.2 32.95 

Grand Total 34.1 100.00 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 45 

Weather File Code: CARLIS -E 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (degj 
Longitude: 77.2 (degj 
Time Zone: 5 
Elevation: •!75 (ft) 
Barometric Pressure: 29.2 (in. Hg; 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry 8ulb: 92 (Fi 
Summer Design Wet ßulb: 72 (F! 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/ibm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-iiiin./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./iir/cuft) 
Enthalpy Factor: 4.4519 (Lb-iriin./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

14:32: 7  1/26/94 
CB458 .TM 
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AIRFLOW - ALTERNATIVE 3 
COMBINED ECOS 

 -  SYSTEM  SUMMARY -  
(Design Airflow Quantities) 

  Main   Auxil. Room 
Outside  Cooling   Heating   Return Exhaust Supply Exhaust 

System System   Airflow   Airflow   Airflow   Airflow Airflow Airflow Airflow 
Number  Type    (Cfm.)    (Cfm)    (Cfm)    (Cfm) (Cfm) (Cfm) (Cfn) 

i SZ          0    5,519    5,519    6,285 766 0 0 
2 PTAC         0      84      84     120 35 0 0 
3 RAD         0       0       0       0 1,048 0 0 

Totals            0    5,603    5,603    6,404 1,849 0 0 

CAPACITY - ALTERNATIVE 3 
COMBINED ECOS 

" " —- SYSTEM  SUMMARY   
(Design Capacity Quantities) 

 Cooling -   - -  Heating   
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat Reheat Humidif. Opt. Vent   Heating 

System System Capacity Capacity Capacity  Totals Capacity Capacity Capacity Capacity Capacity Capacity   Totals 
Number  Type  (Tons)  (Tons)  (Ton;)  (Tens;   (Stuhi   (Btuh)   (Btuh) (Btuh)  (Btuh)  (Btuh)   (Btuh) 

i SZ 7.9 ö.O 0.0 ,\9 -89,100 0 0 0 0 0 -89,100 
2 PTAC 0.2 0.0 0.0 0,2 -3,811 0 0 0 0 0 -3,811 
3 RAD 0.0 0.0 0.0 3.0 -121,165 0 0 0 0 0 -121,163 

Totals 8.1 0.0 0.0 S.i -214,074 0 0 0 0 0 -214,074 

Ine Duiiding ceaKed at hour 16 month 7 with a capacity of   8.1 tons 

ENGINEERING CHECKS - ALTERNATi VE 3 
COMBINED ECOS 

  E N G I H E E R I N G CHECK s  

Pe-'cent  Cool ing  —- Heat ng —- 
System   Main/ System Outside Cfs/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main SZ 0.00 1.11 699.5 627.9 19.11 1.11 -17.99 4,954 
2 Main PTAC 0.00 0.78 342.4 438.5 27.37 0.78 -35.29 108 
3 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -19.56 6,194 
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System 1 Peak SZ SINGLE ZONE 

************************* COOLING COIL PEAK **************** 

Peaked at Time --) Mo/Hr: 7/16 

Outside Air --->      OADB/WB/HR: 91/ 73/ 98.0 

Envelope Loads 

Skylite Solr 

Skylite Cond 

Roof Cond 

Glass Solar 

Glass Cond 

Hall Cond 

Partition 

Exposed Floor 

Infiltration 
Sub Totals; 

Internal Loads 

Lights 

People 

Misc 

Sub Total") 
Ceiling Load 

Outside Ait- 
Sup. Fan Heat 

Ret. Fan Heat 

Duct Heat Pkup 
OV/UNDR Sizing 

Exhaust Heat 

Terminal Bypass 

Grand Total") 

Space 

Sens.+Lat. 

(Btuh) 
0 

0 

8,689 

17,987 

3,619 

4,072 

0 

0 

21,073 

55,440 

14,977 

20,341 

0 

35,318 

0 
0 

Ret. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

0 

Ret. Air 

Latent 

(Btuh) 

Net 

Total 

(Btuh) 

0 

0 

8,689 

17,987 

3,619 

4,072 

0 

0 

21,073 

55,440 

14,977 

20,341 

0 

35,318 

0 

0 

3,925 

0 
0 

0 

0 
0 

90.758 

************ 

* 
* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 
* 

* 

* 

* 

* 
* 

* 

* 
* 

* 
* 

* 

* 

* 
* 
* 

* 

**** CLG SPACE PEAK ************ 

Percnt 

Of Tot 

(*) 
0.00 

0.00 

9.18 

19.00 

3.82 

4.30 

0.00 

0.00 

22.26 

58.55 

15.82 

21.48 

0.00 

37.30 

0.00 
0.00 

4.15 

0.00 

0.00 
-0.00 

0.00 

0.00 

Mo/Hr: 

OADB: 

Space 

Sensible 

(Btuh) 

0 

0 

8,689 

17,987 

3,619 

4,072 

0 
0 

12,914 

47,281 

14,977 

9.635 

0 

24,612 

0 

0 

7/16 

91 

94,632 100.00 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

12.09 

25.02 

5.03 

5.66 

0.00 

0.00 
17.96 

65.77 

20.83 

13.40 

0.00 

34.23 

0.00 
0.00 

0.00 

0.00 
0.00 

-0.00 
0.00 

0.00 

71,893  100.00 

HEATING COIL PEAK ******** 

Mo/Hr: 13/ 1 

OADB:  4 

Space Peak 

Space Sens 

(Btuh) 

0 

0 

-8,464 

0 

-17,052 

-10,261 

0 

0 
-53,322 

-89,100 

0 

0 

0 

0 

0 

0 

Coil Peak 

Tot Sens 

(Btuh) 
0 

0 

-8,464 

0 

-17,052 

-10,261 

0 

0 

-53,322 

-89,100 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

Percnt 

Of Tot 

(*) 
0.00 

0.00 

9.50 

0.00 

19.14 

11.52 

0.00 

0.00 
59.85 

100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

-89,100 -89,100  100.00 

-COOLING COIL SELECTION- 

• 

Main Clg 

Aux Clg 

Opt Vent 

Totals 

Main Htg 

Aux Htg 

Preheat 

Reheat 
Humidif 

Opt Vent 
Total 

Total Capacity Sens Cap. Coil Airfl Entering DB/W6/HR 
(Tons) 

7.9 

0.0 
0.0 
7.9 

(Mbh) 
94.7 

0.0 

0.0 
94.7 

i b h) 

75.8 

0.0 

-HEATING COIL SELECTION  

Capacity Coil Airfl  Ent 

(Mbh) 

-89 

0 

-0 

0 

0 

(cffi) Deg F 
5.519 75.0 

0 0.0 
0. 0.Ö 

Lvq 
(cfm)  Deg F Deg F 
5,519 

0 

5,519 

0 

82.8 

0.0 

62.4 

0.0 

0.0 

0.0 

Typs 

Deg F 

65.7 
0.0 
0.0 

Grains 

82.4 
0.0 

0.0 

Vent 

Infil 
Supply 

Mincfe 
Return 

Exhaust 
Rtii Exh 

Auxil 

5,519 

0 

0 

0 

Leaving D8/W6/HR 
Deg F 

62.4 
0.0 

0.0 

Deg F Grains 

60.4 77.6 

0.0 0.0 
0.0 0.0 

—  AREAS  
Gross Total   Glass !sf) (*) 

-AIRFLOWS icf.*)- 
Cooling 

0 

766 
5,519 

Heating 

0 

766 

5,519 

0 

5,519 

0 

0 

Floor 

Part 

ExFlr 

Roof 
Wall 

-ENGINEERING CHECKS— 
Clg %  OA 
Clg Cfm/Sqft 

Clg Cfm/Ton 

Clg Saft/Ton 
Clg 3tuh/Sqft 
No. People 
Htg %  OA 
Htg Cfm/SqFt 

0.0 

1.11 

699.48 

627.87 

19.11 

42 

0.0 

1.11 

4,954 

0 

0 
4,954 

3,329 
0 

473 

-TEMPERATURES 
Type 

SAD8 

Plenum 

Return 

Ret/OA 

Runarnd 

Fn MtrTD 

Fn BldTD 

Clg 

63.0 

75.0 

75.0 

75.0 

75.0 

0.2 
0.1 

Htg Btuh/SqFt  -17.99  Fn Frict  0.4 

0 
14 

:F)- 
Htg 

82.8 

68.0 

68.0 

68.0 
68.0 

O.C 

0.0 

O.C 
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System 2 Peak PTAC - PACKAGED TERMINAL AIR 

************************* COOLING COIL PEAK ***************** 

Peaked at Time ->      Mo/Hr: 7/14 

Outside Air ->      OADB/WB/HR: 91/ 74/105.0 

Envelope Loads 

Skylite Solr 

Skylite Cond 

Roof Cond 

Glass Solar 

Glass Cond 

Wall Cond 

Partition 

Exposed Floor 

Infiltration 

Sub Total") 
Internal Loads 

Lights 

People 

Misc 

Sub Total-) 

Ceiling Load 

Outside Air 

Sup. Fan Heat 

Ret. Fan Heat 

Duct Heat Pkup 
OV/UNDR Sizing 

Exhaust Heat 

Terminal Bypass 

Grand Total — ) 

Space 

Sens.Hat. 

(Btuh) 

0 

0 

134 

784 

136 

204 

0 

0 

1,523 

2.781 

163 

0 

ö 

163 

ö 

Ret. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

0 

Ret. Air 

Latent 

(Btuh) 

Net 

Total 

Btuh) 

0 

0 

134 

784 

136 

204 

0 

0 

1,523 

2,781 

163 

0 

0 

163 

0 

0 

12 
0 
0 

0 
0 

0 

********** 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 
* 

* 

* 
* 
* 

* 

***** CLG SPACE PEAK 

Mo/Hr: 7/16 

OADB: 91 

Percnt 

Of Tot 

(*) 
0.00 

0.00 

4.53 

26.53 

4.59 

6.91 

0.00 

0.00 

51.53 

94.08 

5.52 

0.00 

0.00 

5.52 

0.00 

0.00 

0.41 
0.00 

0.00 
0.00 

0.00 
0.00 

Space 

Sensible 

(Btuh) 

0 

0 

188 

765 

145 

237 

0 

0 

595 

1,930 

171 

0 

0 

171 

0 

0 

Pe 

Of 

0 

0 

8 

36 

6 

11 

0 

0 

28 

91 

******* 

* 

* 
* 

rent * 

.30 

.85 

.15 

.00 

.00 

.15 

.00 

.00 

.00 

.00 

.00 

2,944 0 2.956 100.00 2,102  100.00 

Total Capacity 

Main Clg 

Aux Clg 

Opt Vent 

Totals 

(Tons) 

0.2 
0.0 

0.0 

0.2 

- COOLING COIL SELECTION-   

Sens Cap. Coil Airfl   Entering 08/WB/HR 
(Mbh) 

3.0 

0.0 
0.0 

3.0 

(Mbh) 

2.0 
0.0 

0.0 

Leaving DB/WB/HR 
cfu) 

-HEATING COIL SELECTION- 

Main Htg 

Aux Htg 

Preheat 

Reheat 

Humidif 

Opt Vent 

Total 

Capacity 

(Mbh) 

-3.8 

0 

-0. 

0 

0 

0 

-3 

Coil Airfl 
(cfm) 

84 

0 

84 

0 

0 

0 

Ent 
Deg 

68 
0 

68 

0 

0 

0 

Lvg 

Deg 
109 

0 

52 

0 

0 

0 

Deg F 

75.1 

CO 

0.0 

Type 
Vent 

Infil 
Supply 

Mincftfi 
Return 

Exhaust 

Rm Exh 

Auxil 

Deg r 

62.5 

0,0 

0.0 

Grams 
66.5 

0.0 

0.0 

Oeg F 

52.0 

0.0 

0.0 

Deg F 

50.1 

0.0 

0.0 

Grains 

52.0 

0.0 
0.0 

V 600 
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***** HEATING COIL PEAK ******** 

Mo/Hr: 13/ 1 

OADB:  4 

Tot 

(*) 
.00 

.00 

.96 

.40 

.91 

.29 

.00 * 

.00 * 
* 

* 

* 
* 

* 

* 

* 

* 

.00 * 

.00 * 

Space Peak 

Space Sens 

(Btuh) 

0 

0 

-185 

0 

-689 

-482 

0 

0 

-2.456 

-3,811 

0 

0 

0 

0 

0 

0 

-3,811 

Gross Total 
Floor 

Part 
ExFlr 

Roof 

Wall 

AIRFLOWS (cfm.! 
Cooling 

C 
35 

-ENGINEERING CHECKS- 
Heating 

0 

35 
84 

0 

84 

0 

Clg %  OA 
Clg Cftn/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 

Clg Btuh/Sqft 
No. People 

Htg %  OA 
Htg Cfm/SqFt 

Htg Btuh/SqFt 

0.0 
0.78 

342.40 

438.45 

27.37 
0 

0.0 

0.78 

-35.29 

Coil Peak 

Tot Sens 

(Btuh) 
0 

0 

-185 

0 

-689 

-482 

0 

0 

-2,456 

-3,811 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

Percnt 

Of Tot 

'(*) 
0.00 

0.00 
4.84 

0.00 

18.08 

12.65 

0.00 

0.00 

64.43 

100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

-3,811  100.00 

--AREAS  

Glass 
108 

0 
0 

108 

153 

(sf) 

0 
19 

-TEMPERATURES 
Type 

SAOB 

Plenum 

Return 

Ret/OA 
Runarnd 

Fn MtrTD 

Fn BldTD 

Fn Frict 

Clg 

52.1 

75.0 
75.0 
75.0 

75.0 

0.0 

0.0 

0.1 

0 

12 

IF) — 
Htg 

109.5 

68.C 
68.C 

68. C 
68.C 
O.C 

0.0 

O.C 
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System 3 Block RAD RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time ->       Mo/Hr: 0/ 0 

Outside Air ::>      OADB/WB/HR:  0/ 0/ 0.0 

• 

Envelope Loads 

Skylite Solr 

Skylite Cond 

Roof Cond 

Glass Solar 

Glass Cond 

«all Cond 

Partition 

Exposed Floor 

Infiltration 

Sub Total-) 

Internal Loads 

Lights 

People 
Misc 

Sub Total") 
Ceiling Load 

Outside Aii- 
Sup. Fan Heat 

Ret. Fan Heat 

Duct Heat Pkup 

0V/UNDR Sizing 

Exhaust Heat 

Terminal Bypass 

Grand Total - -> 

Space 

Sens.tLat. 

(Btuh) 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 

Ret. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

0 

Ret. Air 

Latent 

(Btuh) 

Net 

Total 

(Btuh) 

0 

0 

0 
ö 

0 

0 

0 

0 

0 

0 

0 

0 

Ö 
0 
o 
0 

0 

0 

0 

c 

Percnt 

Of Tot 

W 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

o.oc 
0.00 

0.00 

0.00 

0.ÜÜ 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

Mo/Hr: 

OADB: 

0/ 0 

0 

Space 

Sensible 

(Btuh) 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

* 

* 

* 

Percnt * 

Of Tot * 

Mo/Hr: 13/ 1 

OADB:  4 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

0.00 

Space Peak 

Space Sens 

(Btuh) 

0 

0 

-10,582 

0 

-23,598 

-14,016 

0 

0 

-72,967 

-121,163 

0 

0 

0 

0 

0 

0 

Coil Peak 

Tot Sens 

(Btuh) 

0 

0 

-10,582 

0 

-23,598 

-14,016 

0 

0 

-72,967 

-121,163 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

Percnt 

Of Tot 

(*) 
0.00 

0.00 

8.73 

0.00 

19.48 

11.57 

0.00 

0.00 

60.22 

100.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

-121,163  -121,163  100.00 

-COOLING COIL SELECT 

Main Clg 

Aux Clg 

Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl 

(Tens) 

0.0 

0.0 

0.0 

0.0 

(Mbh) 

0.0 

0.0 

0.0 

0.0 

(Mbh) 

0.0 

0.0 

0.0 

(cfu) 

Entering QB/WB/KR 
Deg F 

0.0 

0.0 

0.0 

Deg F 
0.0 

0.0 

0.0 

rams 
0.0 

0.0 

0.0 

Leaving DB/XB/HR 
Deg F 

0.0 

0.0 

0.0 

Deg F 

0.0 

0.0 

0.0 

Grains 

0.0 

0.0 

0.0 

Gross Total 
-AREAS- 

Glass (sf) 
Floor 

Part 

ExFlr 

Roof 
Wall 

6,194 

0 

0 
6,194 

4,555 
0 

655 14 

• 

Main Htg 

Aux Htg 

Preheat 

Reheat 

Humidif 

Opt Vent 

Total 

-HEATING COIL SELECTION  

Capacity Coil Airfl  Ent  Lvg 

(Mbh) (cfm) 

-121.2 0 

0.0 0 

0.0 0 
0.0 0 

0.0 0. 

0.0 0 

Deg F Deg 

0 

0 

0 

0 

0 

0 

.0 0. 

.0 0. 

.0 0. 

.0 0. 

.0 0. 

.0 0. 

Type 

Vent 

Infil 

Supply 
Mincfm 

Return 

Exhaust 

Rm Exh 

Auxil 

-AIRFLOWS (cfm)- 

Cooling 

0 

0 

0 

0 
0 

0 

0 

0 

Heating 

0 

1,048 

0 

0 

-ENGINEERING CHECKS -TEMPERATURES 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 

Clg Sqft/Ton 

Clg Btuh/Sqft 
No. People 
Htg X  OA 
Htg Cfm/SqFt 

Htg Btuh/SqFt 

0.0 

0.00 

0.00 

0.00 

0.00 

0 

0.0 

0.00 

•19.56 

Type 

SAD8 

Plenum 

Return 
Ret/OA 

Runarnd 

Fn MtrTD 

Fn BldTD 

Fn Frict 

Clg 

0.0 
0 

:F)- 
Htg 

68.1 

68.0 
68.0 

68.0 

68.0 

O.C 

0.0 

O.C 
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BUILDING U-VALUES - ALTERNATIVE 3 
COMBINED ECOS 

U I L D I N G  U-VALUES 

— Room ij-Val ues --- Room Room 
(Btu /hr/sqf t./F) Mass Capac. 

Room Suflimr Wintr Suairar Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 OFFICES 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 32.9 9.82 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.565 0.056 0.000 32.9 9.82 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 32.9 9.82 

3 «OMENS TOILET 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 52.8 13.79 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 52.8 13.79 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 52.8 13.79 

1 OFFICES 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 32.9 9.82 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 32.9 9.82 

2 CORRIDOR TOILETS 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 39.7 11.18 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 39.7 11.18 

3 WOMENS TOILET 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 52.8 13.79 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 52.8 13.79 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.550 0.563 0.056 0.000 34.5 10.14 
Building 0.000 0.000 0.000 0.000 0.027 0.550 0.565 0.056 0.000 34.0 10.03 

BUILDING AREAS - ALTERNATIVE 5 

COMBINED ECOS 

BUILDING     AREAS 

Floor Total Exposed 
N urn be - of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate Room Area Area Area Area /Rf Area Area /Ml Area 
Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) isqft) (*) (sqft) (sqft) (%) (sqft) 

1 OFFICES 1 1 4,954 4,954 0 0 0 0 4,954 473 14 2,855 
Zone 1 Total/Ave. . 4,954 0 0 0 0 4,954 473 14 2,855 
System 1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 

3 WOMENS TOILET 1 1 108 108 0 0 0 0 108 19 12 134 
Zone 3 Total/Ave. 108 0 0 0 0 108 19 12 134 
System 2 Total/Ave. 108 0 0 0 0 108 19 12 134 

1 OFFICES 1 1 4,954 4,954 0 0 0 0 4,954 473 14 2,855 
Zone 1 Total/Ave. 4,954 0 0 0 0 4,954 473 14 2,855 

2 CORRIDOR TOILETS 1 1 1,132 1,132 0 0 0 0 1,132 163 15 911 
Zone 2 Total/Ave. 1,132 0 0 0 0 1,132 163 15 911 

3 WOMENS TOILET 1 1 108 108 0 0 0 0 108 19 12 134 
Zone 3 Total/Ave. 108 0 0 0 0 108 19 12 134 
System 3 Total/Ave. 6,194 0 0 0 0 6,194 655 14 3,900 
Building 11,256 0 0 0 0 11,256 1,148 14 6.89C 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
COMBINED ECOS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   :  0.027 (8tu/Hr/Sq Ft/F) 
Overall Wall U-Value   :  0.127 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value :  0.068 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVri : 1.33 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 13.54 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
COMBINED ECOS 

SYSTEM     LOAD     PROFILE 

System Totais 

Percent  Cool ing Loat i   Heati ng Load — Cooling Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load (Ton) m (Btuh) (t) (Cf«) (*) 

0 - 5 0.4 0 4 -10,704 22 406 280.2 0 0 
5 - 10 0.8 2 16 -21,407 17 321 560.3 0 0 

10 - 15 1.2 0 0 -32,111 14 268 840.5 0 0 
15 - 20 1.6 7 59 -42,815 10 189 1,120.7 0 0 
20 - 25 2.0 3 22 -53,519 5 98 1,400.8 0 0 
25 - 30 2.4 5 41 -64,222 1 17 1,681.0 0 0 
30 - 35 2.8 13 105 -74,926 1 17 1,961.2 0 0 
35 - 40 3.3 5 39 -85,630 1 22 2,241.3 0 0 
40 - 45 3.7 12 101 -96,333 2 36 2,521.5 0 0 
45 - 50 4.1 5 43 -107,037 0 7 2,801.7 0 0 
50 - 55 4.5 6 52 -117,741 0 9 3,081.8 0 0 
55 - 60 4.9 7 56 -128,444 26 479 3,362.0 0 0 
60 - 65 5.3 6 49 -139,148 0 0 3,642.2 0 Q 

65 - 70 5.7 6 50 -149,852 0 0 3,922.3 0 0 
70 - 75 6.1 2 15 -160,556 0 0 4,202.5 0 0 
75 - 80 6.5 7 60 -171,259 0 0 4,482.7 0 0 
80 - 85 6.9 0 0 -181,963 0 0 4,762.8 0 0 
85 - 90 7.3 0 0 -192,667 0 0 5,043.0 0 0 
90 - 95 7.7 1 5 -203,370 0 0 5,323.2 0 0 
95 - 100 8.1 14 115 -214,074 0 0 5,603.3 100 1,070 
Hour« Off 0.0 0 7,928 0 0 6,891 0.0 0 7,690 

Heating I airflow 
Cap. Hours Hours 

(Cfi) {%) 

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 
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 
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 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 

COMBINED ECOS 

BUILDING     TEMPERATURE   P R 0 F I L E S 

Temperature  -  Zone Number 

Range 13        12       3 

(F) 

Max. Temp.        85.7   86.0 112.5 107.3 104.5 

Mo./Hr.        7 21   7 21   8 21   8 21   8 21 

Day Type 4       4        111 

Above 100 0 0 2,355 1,532 1,129 

95 - 100 0 0 533 1,098 966 

90-95 0 0 72 298 833 

85 -   90 57 58 442 128 40 

80 -   85 1,153 878 508 490 452 

75 -   80 2,350 2,192 198 262 371 

70 -   75 548 748 404 344 325 

65 -   70 291 390 2,093 2,023 2,081 

60 -   65 1,106 851 922 1,141 1,080 

55 -   60 303 656 550 703 732 

50 -   55 1,451 739 683 741 751 

Below 50 1,501 2,248 0 0 0 

Min. Temp. 36.1 36.3 54.9 55.0 55.0 

Mo./Hr. 2   8 2   9 12   6 1    9 1    8 

Day Type 5 5 4 3 3 

Number of Hours 
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MONTHLY ENERGY C ONSUHPTION - ALTERNATIVE 3 
COMBINED ECOS 

 u 0 N T H L Y  E N E R G Y c Pl 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 2,162 11 254 1 
Feb 1,956 11 242 1 
March 2,367 11 120 1 
April 2,058 11 22 1 

May 3,055 24 0 0 
June 4,055 26 0 0 
July 4,412 26 0 0 
Aug 4,255 26 0 0 
Sept 2,961 25 ö 0 
Oct 2,263 11 lo 1 

Nov 2,058 11 76 I 
Dec 2,059 11 1?9 1 

Total 33,661 26 926 1 

S U M P T I 0 

Building Energy Consumption :   18,433 (Btu/Sq Ft/'ear)       floor Area - 11,256 (Sq Ft) 
Source Energy Consumption  :   41,592 (Btu/'Sq Ft/Year I 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 

COMBINED ECOS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip thly Consumption 
Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 2160 1955 2366 2057 2263 2263 2057 2366 2057 2263 2057 2057 25,924 
PK 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 

1 MISC LD 

ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LD 

GAS 0 0 0 o ') 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0.0 0.0 0.0 0.0 O.C 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

4 MISC LD 

P STEAM 0 0 0 Ö 0 ö 0 0 0 0 0 0 0 
PK 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 

5 MISC LD 

P H0TH20 0 0 0 •-, 
ij 0 0 0 0 0 0 0 0 

PK 0.0 CO o.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR-C J COND COMP <15 TONS 
ELEC 0 0 0 o 228 1049 1567 1102 347 0 0 0 4,293 
PK 0.0 0.0 0.0 0.0 9.5 10.6 10.9 10.6 10.2 0.0 0.0 0.0 10.9 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 24 92 152 98 34 0 0 0 400 
PK 0.0 0.0 0.0 0.0 0.5 0.9 1.0 0.9 0.7 0.0 0.0 0.0 1.0 

1 EQ5303 CONTROLS 

ELEC 0 0 0 0 19 66 60 69 36 0 0 0 250 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 EQ1161 AIR-CLD COND COMP <15 TONS 

ELEC 0 0 0 0 0 16 38 23 3 0 0 0 79 
PK 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 E952O0 CONDE 1SER FANS 

ELEC 0 0 0 0 0 1 4 2 0 0 0 0 8 
PK 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 

2   EQ5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
C0M8INED ECOS 

ELEC 

PK 

0 

0.0 
0    0 

0.0   0.0 

0 

0.0 

0 

0.0 

46 

0.3 

60 

0.3 

51 

0.3 

10 

0.3 

0 

0.0 

0 

0.0 

0 

0.0 
167 

0.3 

1 EQ4003 

ELEC 

PK 
0 

0.0 

FC CENTRIF. 

0    0 

0.0   0.0 

FAN C.V. 

0 

0.0 

520 

2.4 

520 

2.4 

472 
2.4 

543 

2.4 

472 

2.4 

0 

0.0 

0 

0.0 

0 

0.0 

2,527 

2.4 

2 EQ4003 

ELEC 

PK 
0 

0.0 

PC CENTRIF. 

0    0 

0.0   0.0 

FAN C.V. 

0 

0.0 

2 

0.0 

n 
L 

0.0 

1 
0.0 

2 

0.0 

1 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
8 

0.0 

1 EQ2102 

P H0TH20 

PK 
254 

1.2 

PURCHASED DIST. HOT WATER 

242   120   22    0 

1.2   1.2   1.2   0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
13 

1.2 

76 

1.2 

199 

1.2 
926 

1.2 

1 EQ5020 

ELEC 

PK 

1 

0.0 

HEAT WATER CIRC. PUMP 

1     1    0 

0.0   0.0   0.0 

C.V. 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

1 

0.0 

5 

0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
COMBINED ECOS 

Utility  ELECTRIC DEMAND 

Peak Value    26.5  (kW) 
Yearly Time of Peak 15 (hr)  7 (mo) 

Hour 15 Month 7 

T I L I T Y  PEAK  CHECKSUMS 

E(fP' Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (%) 

Cooling Equipment 

1 EQ1161  AIR-CLD COND COMP <15 TONS 12.2  46.10 
2 EQ1161  AIR-CLD COND COMP <15 TONS 0.7  2.53 

Sub Total 12.9  48.63 

Sub Total 0.0  0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND 
2 SUMMATION Of FAN ELECTRICAL DEMAND 

Sub Total 

Sub Total 

Miscellaneous 

Lights 11.2 42.43 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 11.2 42.43 

Grand Total 26.5 100.00 

2.4 8.91 

0.0 0.03 

2.4 8.94 

0.0 0.00 



Building 046 

Trace Input File 

933702 



LINE # 
CONTENTS OF : E:\CB46.TM 

1 JOB - 1 
2 01/ENERGY SAVINGS OPPORTUNITY STUDY 
3 01/CARLISLE BARRACKS, PA 
4 01/DEPARTMENT OF THE ARMY 
5 Ol/BENATEC ASSOCIATES 
6 01/BUILDING 46 
7 08/CARLISLE 
8 09/MAY/SEP////APR/OCT 
9 10/CLTD-CLF 

10 11///20NE 
11 LOAD - 1 
12 19/1/BASE BUILDING 
13 20/1/1/1ST FL OFFICES/8053/1/2/2//11 
14 20/2/2/LIQUOR STORE/1127/1/2/2//11 
15 20/3/3/LIQUOR STORAGE/901/l/2/2//ll 
16 20/4/4/LIBRARY/3692/1/2/2//11 
17 20/5/5/GAME ROOM/4154/l/2/2 //l1 
18 20/6/6/2ND FL OFFICES/1139/1/2/2//ll 
19 20/7/7/2ND FL OFFICE/248/l/2/2//l 1 
20 20/8/8/2ND FL TOILETS/582/1/2/2//11 
21 21/M////CBADCTX///CBADHTX 
22 22/4/1/YES////186 
23 22/5/1/YES////186 
24 22/6/1/YES////186 
25 22/7/1/YES////186 
26 22/8/1/YES////186 
27 24/1/1/105/8.5//170/35 
28 24/1/2/32/8.5//170/125 
29 24/1/3/73/8.5//170/215 
30 24/1/4/90/8.5//170/3O5 
31 24/2/1/17/8.5//170/35 
32 24/2/2/53/8.5//170/125 
33 24/2/3/17/8.5//170/215 
34 24/3/1/16/8.5//170/215 
35 24/4/1/32/8.5//170/125 
36 24/4/2/73/8.5//170/215 
37 24/4/3/49/8.5//170/305 
38 24/5/1/55/8.5//170/305 
39 24/5/2/73/8.5//170/35 
40 24/5/3/31/8.5//170/125 
41 24/6/1/33/8.5//170/35 
42 24/6/2/37/8.5//170/125 
43 24/7/1/16/8.5//170/125 
44 24/7/2/16/8.5//170/215 
45 24/8/1/16/8.5//170/215 
46 24/8/2/17/8.5//170/3O5 
47 25/1/1/6/4/8/.81/.64 
48 25/1/2/6/4/7/.81/.64 
49 25/1/3/6/4/6/.81/.64 
50 25/1/4/6/4/5/.81/.64 
51 25/3/1/6/4/1/.81/.64 
52 25/4/1/6/4/4/.81/.64 
53 25/4/2/6/4/10/.81/.64 
54 25/4/3/6/4/10/. 81/. 64 
55 25/5/1/6/4/10/.81/.64 
56 25/5/2/6/4/10/.81/.64 
57 25/5/3/6/4/4/.81/.64 
58 25/6/1/6/4/4/.81/.64 



CONTENTS OF : E:\CB46.TM 
LINE # 

59 
60 
61 
62 
63 
64 
65 
66 
67 
6 8 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
8 7 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

25/6/2/ 
25/7/1/ 
25/7/2/ 
25/8/1/ 
25/8/2/ 
26/1/CB 
26/2/CB 
26/3/CB 
26/4/CB 
26/5/CB 
26/6/CB 
26/7/CB 
26/8/OF 
27/M/28 
29/1/15 
29/2/// 
29/3/// 
29/4/10 
29/5/10 
29/6/// 
29/7/// 
29/8/// 
30/1 
30/2/14 
30/3/// 
30/4/49 
30/5/38 
SYSTEM 
39/1/BA 
40/1/SZ 
41/1/1/ 
42/1/1. 
45/1/CB 
40/2/PT 
41/2/6/ 
42/2/.2 
45/2/CB 
40/3/RA 
41/3/7/ 
42/3 
45/3/OF 
40/4/UH 
41/4/3/ 
42/4//. 
45/4/OF 
EQUIPME 
59/1/CA 
60/1/1/ 
60/2/2/ 
62/1/EQ 
62/2/EQ 
65/1/1/ 
67/1/EQ 
69/1/EQ 
69/2/EQ 
69/3 
69/4//E 
LOAD - 

6/4/4 
6/4/2 
6/4/2 
6/4/2 
6/4/2 
ADPSL 
ADPSL 
ADPSL 
ADP&L 
ADPSL 
ADPSL 
ADPSL 
F/CBA 
0/SF- 
/PCT- 
//.66 
////• 
/PCT- 
/PCT- 
//.66 
//.66 

64 
64 
64 
64 
64 

/.81/ 
/.81/ 
/.81/ 
/.81/ 
1.911 
/CBADPSL 
/CBADPSL 
/CBADPSL 
/CBADPSL 
/CBADPSL 
/CBADPSL 
/CBADPSL 
DPSL/OFF 
PERS/285 
MCLG/15/ 
/CFM-SF/ 
66/CFM-S 
M C L G / / / . 
MCLG///. 
/CFM-SF/ 
/CFM-SF/ 
66/CFM-S 

/CBAD 
/CBAD 
/CBAD 
/CBAD 
/CBAD 
/CBAD 
/CBAD 
//OFF 
/290/ 
PCT-M 
.66/C 
F 
66/CF 
66/CF 
. 66/C 
.66/C 
F 

PSL//OFF/CBADFAN/OFF/OFF/OFF/OFF 
PSL//OFF/CBADFAN/OFF/OFF/OFF/OFF 
PSL//OFF/OFF/CBADHTG/OFF/OFF/OFF 
PSL//OFF/CBADCLG/CBADHTG/OFF/OFF/OFF 
PSL//OFF/CBADCLG/CBADHTG/OFF/OFF/OFF 
PSL//OFF/CBADCLG/CBADHTG/OFF/OFF/OFF 
PSL//OFF/CBADCLG/OFF/OFF/OFF/OFF 
/OFF/OFF/OFF/OFF/OFF 
2.4/WATT-SF 
HTG/.66/CFM-SF/.66/CFM-SF 
FM-SF 

M-SF/ . 66/CFM- 
M-SF/.66/CFM- 
FM-SF 
FM-SF 

SF 
■SF 

00/CFM/1500/CFM 
750/CFM 
50/CFM 
30/CFM 
- 1 
SE BUILDING 

2/4/5 
1/1.1 
ADCLG/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
AC 
7 

ADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
D 
8 

F/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

6 
2 
F/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
NT - 1 
RLISLE///BASE BUILDING 
PKPLANT/1/1 
PKPLANT/2/2 
1161/4 
1161/5 
/1/1/3/4 
2102/1 
4003 
4003 

04381 
2 
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LINE 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

CONTENTS OF : E:\CB46.TM 

19/2/WALL S ROOF INSULATION 
20/1/1/1ST FL OFFICES/8053/1/2/2//11 
20/2/2/LIQUOR ST0RE/1127/1/2/2//11 
20/3/3/LIQUOR STORAGE/901/1/2/2//11 
20/4/4/LIBRARY/3692/1/2/2//11 
20/5/5/GAME ROOM/4154/1/2/2//11 
20/6/6/2ND FL OFFICES/1139/1/2/2//11 
20/7/7/2NO FL OFFICE/248/l/2/2//ll 
20/8/8/2ND FL TOILETS/582/1/2/2//11 
21/M////CBADCTX///CBADHTX 
22/4/1/YES////185 
22/5/1/YES////185 
22/6/1/YES////185 
22/7/1/YES////185 
22/8/1/YES////185 
24/1/1/105/8.5//183/35 
24/1/2/32/8.5//183/125 
24/1/3/73/8.5//183/215 
24/1/4/90/8.5//183/305 
24/2/1/17/8.5//183/35 
24/2/2/53/8.5//183/125 
24/2/3/17/8.5//183/215 
24/3/1/16/8.5//183/215 
24/4/1/32/8.5//183/125 
24/4/2/73/8.5//183/215 
24/4/3/49/8.5//183/305 
24/5/1/55/8.5//183/305 
24/5/2/73/8.5//183/35 
24/5/3/31/8.5//183/125 
24/6/1/33/8.5//183/35 
24/6/2/37/8.5//183/125 
24/7/1/16/8.5//183/125 
24/7/2/16/8.5//183/215 
24/8/1/16/8.5//183/215 
24/8/2/17/8.5//183/305 
25/1/1/6/4/8/.81/.64 
25/1/2/6/4/7/.81/.64 
25/1/3/6/4/6/.81/.64 
25/1/4/6/4/5/.81/.64 
25/3/1/6/4/1/.81/.64 
25/4/1/6/4/4/.81/.64 
25/4/2/6/4/10/.81/.64 
25/4/3/6/4/10/.81/.64 
25/5/1/6/4/10/.81/.64 
25/5/2/6/4/10/.81/.64 
25/5/3/6/4/4/.81/.64 
25/6/1/6/4/4/.81/.64 
25/6/2/6/4/4/.81/.64 
25/7/1/6/4/2/.81/.64 
25/7/2/6/4/2/.81/.64 
25/8/1/6/4/2/.81/.64 
25/8/2/6/4/2/.81/.64 
26/1/CBADP&L/CBADPSL/CBADPSL//0FF/CBADFAN/OFF/OFF/OFF/OFF 
26/2/CBADPSL/CBADPSL/CBADPSL//0FF/CBADFAN/OFF/OFF/OFF/OFF 
26/3/CBADPSL/CBADPSLJCBAD PSL//OFF/OFF/CBADHTG/OFF/OFF/OFF 
26/4/CBADPSL/CBADPSL/CBADPSL//OFF/CBADCLG/CBAOHTG/OFF/OFF/OFF 
26/5/CBADPSL/CBADPSL/CBADPSL//0FF/CBADCLG/CBADHTG/OFF/OFF/OFF 
26/6/CBADPSL/CBADPSL/CBADPSL//OFF/CBADCLG/CBADHTG/OFF/OFF/OFF 
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CONTENTS OF : E:\CB46.TM 
LINE #   

175 26/7/CBADP&L/CBADP&L/CBADP&L//0FF/CBADCLG/0FF/0FF/0FF/0FF 
176 26/8/0FF/CBADP&L/0FF//0FF/0FF/0FF/0FF/0FF/0FF 
177 27/M/280/SF-PERS/285/290/2.4/UIATT-SF 
178 29/l/15/PCT-MCLG/15/PCT-MHTG/.51/CFM-SF/.51/CFM-SF 
179 29/2/////.51/CFM-SF/.51/CFM-SF 
180 29/3///////.51/CFM-SF 
181 29/4/10/PCT-MCLG///.51/CFM-SF/.51/CFM-SF 
182 29/5/10/PCT-MCLG///.51/CFM-SF/.51/CFM-SF 
183 29/6/////.51/CFM-SF/.51/CFM-SF 
18 4 29/7/////.51/CFM-SF/.51/CFM-SF 
185 29/8///////.51/CFM-SF 
186 30/1 
187 30/2/1400/CFM/1500/CFM 
188 30/3///750/CFM 
189 30/4/4950/CFM 
190 30/5/3830/CFM 
191 SYSTEM - 2 
192 39/2/WALL G ROOF INSULATION 
193 40/1/SZ 
194 41/1/1/2/4/5 
195 42/1/1.1/1.1 

196 45/1/CBADCLG/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
197 40/2/PTAC 
198 41/2/6/7 
199 42/2/.2 

200 45/2/CBADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
201 40/3/RAD 
202 41/3/7/8 
203 42/3 
204 45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
205 40/4/UH 
206 41/4/3/6 
207 . 42/4//.2 

208 45/4/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
209 EQUIPMENT - 2 
210 59/2/CARLISLE///WALL & ROOF INSULATION 
211 60/1/1/PKPLANT/l/l 
212 60/2/2/PKPLANT/2/2 
213 62/1/EQ1161/4 
214 62/2/EQ1161/5 
215 65/1/1//1/1/3/4 
216 67/1/EQ2102/1 
217 69/1/EQ4003 
218 69/2/EQ4003 
219 69/3 
220 69/4//EQ4381 
221 LOAD - 3 
222 19/3/REPLACE FLUORESCENT LAMPS 
223 20/1/1/lST FL 0FFICES/8053/l/2/2//l 1 
224 20/2/2/LIQUOR STORE/1127/1/2/2//11 
225 20/3/3/LIQUOR ST0RAGE/901/1/2/2//11 
226 20/4/4/LIBRARY/3692/1/2/2//11 
227 20/5/5/GAME R00M/41S4/1/2/2//11 
228 20/6/6/2ND FL OFFICES/1139/1/2/2//11 
229 20/7/7/2ND FL 0 FFICE./248/l/2/2 //l 1 
230 20/8/8/2ND FL TOILETS/582/1/2/2//11 
231 21/M////CBADCTX///CBADHTX 
232 22/4/1/YES////186 



• 

LINE 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 

CONTENTS OF : E:\CB46.TM 

22/5/1/YES////186 
22/6/1/YES////186 
22/7/1/YES////186 
22/8/1/YES////186 
24/1/1/105/8.5//170/35 
24/1/2/32/8.5//17Ö/125 
24/1/3/73/8.5//170/215 
24/1/4/90/8.5//178/305 
24/2/1/17/8.5//170/35 

5//170/125 
5//170/215 
5//170/215 
5//170/125 
5//170/215 
5//170/305 

24/2/2/53/8 
24/2/3/17/8 
24/3/1/16/8 
24/4/1/32/8 
24/4/2/73/8 
24/4/3/49/8 
24/5/1/55/8.5//170/305 
24/5/2/73/8.5//170/35 
24/5/3/31/8.5//170/125 
24/6/1/33/8.5//170/35 
24/6/2/37/8.5//170/125 
24/7/1/16/8.5//17Ö/125 
24/7/2/16/8.5//170/215 
24/8/1/16/8.5//17C/215 
24/8/2/17/8.5//170/305 
25/1/1/6/4/8/.81/.64 
25/1/2/6/4/7/.81/.64 
25/1/3/6/4/6/.81/.64 
25/1/4/6/4/5/.81/.64 
25/3/1/6/4/1/.81/.64 
25/4/1/6/4/4/.81/.64 
25/4/2/6/4/10/.81/.64 
25/4/3/6/4/10/.81/.64 
25/5/1/6/4/10/.81/.64 
25/5/2/6/4/10/.81/.64 
25/5/3/6/4/4/.81/.64 
25/6/1/6/4/4/.81/.64 
25/6/2/6/4/4/.81/.64 
25/7/1/6/4/2/.81/.64 
25/7/2/6/4/2/.81/.64 
25/8/1/6/4/2/.81/.64 
25/8/2/6/4/2/.81/.64 
26/1/CBADPSL/CBADPSL/CBAD 
26/2/CBADPSL/CBADPSL/CBAD 
26/3/CBADPSL/CBADPSL/CBAD 
26/4/CBADPSL/CBADPSL/CBAD 
26/5/CBADPSL/CBADPSL/CBAD 
26/6/CBADPSL/CBADPSL/CBAD 
26/7/CBADPSL/CBADPSl/CBAD 
26/8/0FF/CBA0PSL/0FF//0FF 
27/M/280/SF-PERS/285/290/ 
29/1/15/PCT-MCLG/15/PCT-M 
29/2/////.66/CFM-SF/.66/C 
29/3///////.66/CFM-SF 
29/4/10/PCT-MCLG///.66/CF 
29/5/10/PCT-MCLG///.JS6/CF 
29/6/////.6 6/CFM-SF/.6 6/C 
29/7/////.66/CFM-SF/.66/C 
29/8///////.66/CFM-SF 

PSL//OFF/CBADFAN/OFF/OFF/OFF/OFF 
PSL//OFF/CBADFAN/OFF/OFF/OFF/OFF 
PSL//OFF/OFF/CBADHTG/OFF/OFF/OFF 
PSL//OFF/CBAOCLG/CBADHTG/OFF/OFF/OFF 
PSL//OFF/CBADCLG/CBADHTG/OFF/OFF/OFF 
PSL//OFF/CBADCLG/CBADHTG/OFF/OFF/OFF 
PSL//OFF/CBADCLG/OFF/OFF/OFF/OFF 
/OFF/OFF/OFF/OFF/OFF 
2.1/WATT-SF 
HTG/.66/CFM-SF/.66/CFM-SF 
FM-SF 

M-SF/.66/CFM- 
M-SF/ .66/CFM- 
FM-SF 
FM-SF 

SF 
■SF 



LINE 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 

CONTENTS OF : E:\CB46.TM 

30/1 
30/2/1400/CFM/1500/CFM 
30/3///750/CFM 
30/4/4950/CFM 
30/5/3830/CFM 
SYSTEM - 3 
39/3/REPLACE FLUORESCENT LAMPS 
40/1/S2 
41/1/1/2/4/5 
42/1/1.1/1.1 

45/l/CBADCLG/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
40/2/PTAC 
41/2/6/7 
42/2/.2 

45/2/CBADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/3/RAD 
41/3/7/8 
42/3 

45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
40/4/UH 
41/4/3/6 
42/4//. 2 

45/4/0FF/0FF/0FF/0FF/0FF/CBADHTG/OFF/OFF/OFF/OFF 
EQUIPMENT - 3 

59/3/CARLISLE///REPLACE FLUORESCENT LAMPS 
60/1/1/PKPLANT/1/1 
60/2/2/PKPLANT/2/2 
62/1/EQ1161/4 
62/2/EQ1161/5 
65/1/1//1/1/3/4 
67/1/EQ2102/1 
69/1/EQ4003 
69/2/EQ4003 
69/3 
69/4//EQ4381 
LOAD - 4 
19/4/REPLACE FLUORESCENT BALLASTS 
20/1/1/1ST FL OFFICES/8053/1/2/2//11 
20/2/2/LIQUOR ST0RE/1127/1/2/2//11 
20/3/3/LIQUOR ST0RAGE/901/1/2/2//11 
20/4/4/LIBRARY/3692/1/2/2//11 
20/5/5/GAME ROOM/4154/l/2/2 / /ll 
20/6/6/2ND FL 0FFICES/1139/1/2/2//11 
20/7/7/2ND FL OFFICE/248/1/2/2//11 
20/8/8/2ND FL TOILETS/582/1/2/2//11 
21/M////CBADCTX///CBADHTX 
22/4/1/YES////186 
22/5/1/YES////186 
22/6/1/YES////186 
22/7/1/YES////186 
22/8/1/YES////186 
24/1/1/105/8.5//170/35 
24/1/2/32/8.5//170/125 
24/1/3/73/8.5//170/215 
24/1/4/90/8.5//170/3.0 5 
24/2/1/17/8.5//170/35 
24/2/2/53/8.5//170/125 
24/2/3/17/8.5//170/215 



• 

LINE 
349 
350 
351 
352 
353 
354 
355 
356 
35 7 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 

CONTENTS OF : E:\CB46.TM 

24/3/1/16/8.5//170/215 
24/4/1/32/8.5//170/125 
24/4/2/73/8.5//170/215 
24/4/3/49/8.5//170/305 
24/5/1/55/8.5//170/305 

5//170/35 
5//170/125 
5//170/35 
5//170/125 

24/5/2/73/8 
24/5/3/31/8 
24/6/1/33/8 
24/6/2/37/8 
24/7/1/16/8.5//170/125 
24/7/2/16/8.5//170/215 
24/8/1/16/8.5//170/215 
24/8/2/17/8.5//170/305 
25/1/1/6/4/8/.81/.64 
25/1/2/6/4/7/.81/.64 
25/1/3/6/4/6/.81/.64 
25/1/4/6/4/5/.81/.64 
25/3/1/6/4/1/.81/.64 
25/4/1/6/4/4/.81/.64 
25/4/2/6/4/10/.81/.64 
25/4/3/6/4/10/.81/.64 
25/5/1/6/4/10/.81/.64 
25/5/2/6/4/10/.81/.64 
25/5/3/6/4/4/.81/.64 
25/6/1/6/4/4/.81/.64 
25/6/2/6/4/4/.81/.64 
25/7/1/6/4/2/.81/.64 
25/7/2/6/4/2/.81/.64 
25/8/1/6/4/2/.81/.64 
25/8/2/6/4/2/.81/.64 
26/1/CBADP&L/CBADP&L/CBADPSL 
26/2/C8ADPSL/CBADP&L/CBADP&L 
26/3/CBADPSL/CBADPSL/CBADP&L 
26/4/CBADPSL/CBADP&L/CBADPSL 
26/5/CBADP&L/CBADPSL/CBADP&L 
26/6/CBADPSL/CBADPSL/CBADP&L 
26/7/CBADP&L/CBADPSL/CBADP&L 
26/8/0FF/CBADP&L/0FF//0FF/0F 
27/M/280/SF-PERS/285/290/1.8 
29/1/15/PCT-MCLG/15/PCT-MHTG 
29/2/////.66/CFM-SF/.66/CFM- 
29/3///////.66/CFM-SF 
29/4/10/PCT-MCLG///.66/CFM-S 
29/5/10/PCT-MCLG///.66/CFM-S 
29/6/////.66/CFM-SF/.66/CFM- 
29/7/////.66/CFM-SF/.66/CFM- 
29/8///////.66/CFM-SF 
30/1 
30/2/14O0/CFM/1500/CFM 
30/3///750/CFM 
30/4/4950/CFM 
30/5/3830/CFM 
SYSTEM - 4 
39/4/REPLACE FLUORESCENT BAL 
40/1/SZ 
41/1/1/2/4/5 
42/1/1.1/1.1 

45/1/CBADCLG/0FF/0FF/0FF/0FF 

//OFF/CBADFAN/OFF/OFF/OFF/OFF 
//OFF/CBADFAN/OFF/OFF/OFF/OFF 
//OFF/OFF/CBADHTG/OFF/OFF/OFF 
//OFF/CBADCLG/CBADHTG/OFF/OFF/OFF 
//OFF/CBADCLG/CBADHTG/OFF/OFF/OFF 
//OFF/CBADCLG/CBADHTG/OFF/OFF/OFF 
//OFF/CBADCLG/OFF/OFF/OFF/OFF 
F/OFF/OFF/OFF/OFF 
/WATT-SF 
/.66/CFM-SF/.66/CFM-SF 
SF 

F/ .66/CFM-SF 
F/ .66/CFM-SF 
SF 
SF 

LASTS 

/CBADHTG/OFF/OFF/OFF/OFF 



LINE 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 

CONTENTS OF : E:\CB46.TM 

40/2/PTAC 
41/2/6/7 
42/2/.2 

45/2/CBADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/3/RAD 
41/3/7/8 
42/3 
45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
40/4/UH 
41/4/3/6 
42/4//.2 
4 5/4/0FF/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
EQUIPMENT - 4 
59/4/CARLISLE///REPLACE FLUORESCENT BALLASTS 
60/1/1/PKPLANT/l/l 
60/2/2/PKPLANT/2/2 
62/1/EQ1161/4 
62/2/EQ1161/5 
65/1/1//1/1/3/4 
67/1/EQ2102/1 
69/1/EQ4003 
69/2/EQ4003 
69/3 
69/4//EQ4381 



LINE # 
1 
2 
3 
4 
5 
6 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

CONTENTS OF : E:\CB46B.TM 

JOB - 1 
01/ENERGY SAVINGS OPPORTUNITY STUDY 
01/CARLISLE BARRACKS, PA 
01/DEPARTMENT OF THE ARMY 
01/BENATEC ASSOCIATES 
01/BUILDING 46 
08/CARLISLE 
09/MAY/SEP////APR/OCT 
10/CLTD-CLF 
11///ZONE 
LOAD - 1 
19/1/REPLACE FLUORESCENT FIXTURES 
20/1/1/1ST FL 0FFICES/8053/1/2/2//11 
20/2/2/LIQUOR ST0RE/1127/1/2/2//11 
20/3/3/LIQUOR STORAGE/901/1/2/2//11 
20/4/4/LIBRARY/3692/1/2/2//11 
20/5/5/GAME ROOM/4154/l/2/2//ll 
20/6/6/2ND FL OFFICES/l139/l/2/2//I1 
20/7/7/2ND FL OFFICE/248/1/2/2//11 
20/8/8/2ND FL T0ILETS/582/1/2/2//11 
21/M////CBADCTX///CBADHTX 
22/4/1/YES////186 
22/5/1/YES////186 
22/6/1/YES////186 
22/7/1/YES////186 
22/8/1/YES////186 
24/1/1/105/8.5//170/35 
24/1/2/32/8.5//170/125 
24/1/3/73/8. 5//170/215 
24/1/4/90/8.5//170/305 
24/2/1/17/8.5//170/35 
24/2/2/53/8.5//176/125 
24/2/3/17/8.5//170/215 
24/3/1/16/8.5//170/215 
24/4/1/32/8.5//170/125 
24/4/2/73/8.5//170/215 
24/4/3/49/8.5//170/305 
24/5/1/55/8.5//170/3O5 
24/5/2/73/8.5//170/35 
24/5/3/31/8.5//170/125 
24/6/1/33/8.5//170/35 
24/6/2/37/8.5//170/125 
24/7/1/16/8.5//170/125 
24/7/2/16/8.5//170/215 
24/8/1/16/8.5//170/215 
24/8/2/17/8.5//170/305 
25/1/1/6/4/8/.81/.64 
25/1/2/6/4/7/.81/.64 
25/1/3/6/4/6/.81/.64 
25/1/4/6/4/5/.81/.64 
25/3/1/6/4/1/.81/.64 
25/4/1/6/4/4/.81/.64 
25/4/2/6/4/10/.81/.64 
25/4/3/6/4/10/.81/.64 
25/5/1/6/4/10/.81/.6.4 
25/5/2/6/4/10/.81/.64 
25/5/3/6/4/4/.81/.64 
25/6/1/6/4/4/.81/.64 



LINE 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

CONTENTS OF : E:\CB46B.TM 

25/6/2/6/4/4/.81/.64 
25/7/1/6/4/2/.81/.64 
25/7/2/6/4/2/.81/.64 
25/8/1/6/4/2/.81/.64 
25/8/2/6/4/2/.81/.64 
26/I/CBADPSL/CBADP&L/CBADP&L//OFF/CBAD FAN/OFF/OFF/OFF/OFF 
26/2/CBADPSL/CBADPSL/CBADPSL//0FF/CBADFAN/OFF/OFF/OFF/OFF 
26/3/CBADPSL/CBADPfiL/CBADPSL//0FF/0FF/CBADHT6/OFF/OFF/OFF 
26/4/CBADPSL/CBADP&L/CBADP5L//0FF/CBA0CLG/CBADHTQ/OFF/OFF/OFF 
26/5/CBADP&L/CBADPSL/CBADP&L//0FF/CBADCL6/CBADHTG/OFF/OFF/OFF 
26/6/CBADPSL/CBADPSL/CBA0PSL//0FF/CBADCLG/CBA0HTG/OFF/OFF/OFF 
26/7/CBADPSL/CBADP&L/CBADP&L//OFF/CBADCLG/OFF/OFF/OFF/OFF 
26/8/0FF/CBADPSL/0FF//0FF/0FF/0FF/0FF/0FF/0FF 
27/M/280/SF-PERS/2 85/2 90/1.5/WATT-SF 
29/1/15/PCT-MCLG/15/PCT-MHTG/.66/CFM-SF/.66/CFM-SF 
29/2/////.66/CFM-SF/.66/CFM-SF 
29/3///////.66/CFM-SF 
29/4/10/PCT-MCL6///.66/CFM-SF/.66/CFM-SF 
29/5/10/PCT-MCLG///.66/CFM-SF/.66/CFM-SF 
29/6/////.66/CFM-SF/.66/CFM-SF 
29/7/////.66/CFM-SF/.66/CFM-SF 
29/8///////.66/CFM-SF 
30/1 
30/2/1400/CFM/1500/CFM 
30/3///75O/CFM 
30/4/4950/CFM 
30/5/3830/CFM 
SYSTEM - 1 
39/1/REPLACE    FLUORESCENT    FIXTURES 
40/1/S2 
41/1/1/2/4/5 
42/1/1.1/1.1 

45/1/CBADCLG/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
40/2/PTAC 
41/2/6/7 
42/2/.2 

45/2/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
40/3/RAD 
41/3/7/8 
42/3 

45/3/0FF/0FF/0FF/0FF/0FF/CBADHTG/OFF/OFF/OFF/OFF 
40/4/UH 
41/4/3/6 
42/4//.2 

45/4/0FF/0FF/0FF/0FF/0FF/CBADHTG/OFF/OFF/OFF/OFF 
EQUIPMENT - 1 
59/1/CARLISLE///REPLACE FLUORESCENT FIXTURES 
60/1/1/PKPLANT/l/l 
60/2/2/PKPLANT/2/2 
62/1/EQ1161/4 
62/2/EQ1161/5 
65/1/1//1/1/3/4 
67/1/EQ2102/1 
69/1/EQ4003 
69/2/EQ4003 
69/3 
69/4//EQ4381 
LOAD - 2 



• 

• 

• 

LINE 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

CONTENTS OF : E:\CB46B.TM 

19/2/COMBINED ECOS 
20/1/1/1ST FL OFFICES/8053/1/2/2//11 
20/2/2/LIQUOR STORE/l127/1/2/2//11 
20/3/3/LIQUOR ST0RAGE/901/1/2/2//11 
20/4/4/LIBRARY/3692/1/2/2//11 
20/5/5/GAME ROOM/4154/l/2/2//11 
20/6/6/2ND FL 0FFICES/1139/1/2/2//11 
20/7/7/2ND FL 0FFICE/248/1/2/2//11 
20/8/8/2ND FL TOILETS/582/1/2/2//11 
21/M////CBADCTX///CBA0HTX 
22/4/1/YES////185 
22/5/1/YES////185 
22/6/1/YES////185 
22/7/1/YES////185 
22/8/1/YES////185 
24/1/1/105/8.5//183/35 
24/1/2/32/8.5//183/125 
24/1/3/73/8.5//183/215 
24/1/4/90/8.5//183/305 
24/2/1/17/8.5//183/35 
24/2/2/53/8.5//183/125 
24/2/3/17/8.5//183/215 
24/3/1/16/8.5//183/215 
24/4/1/32/8.5//183/125 
24/4/2/73/8.5//183/215 
24/4/3/49/8.5//183/305 
24/5/1/55/8.5//183/305 
24/5/2/73/8.5//183/35 
24/5/3/31/8.5//183/125 
24/6/1/33/8.5//183/35 
24/6/2/37/8.5//183/125 
24/7/1/16/8.5//183/125 
24/7/2/16/8.5//183/215 
24/8/1/16/8.5//183/2 15 
24/8/2/17/8.5//183/305 
25/1/1/6/4/8/.81/.64 
25/1/2/6/4/7/.81/.64 
25/1/3/6/4/6/.81/.64 
25/1/4/6/4/5/.81/.64 
25/3/1/6/4/1/.81/.64 
25/4/1/6/4/4/.81/.64 
25/4/2/6/4/10/.81/.64 
25/4/3/6/4/10/.81/.64 
25/5/1/6/4/10/.81/.64 
25/5/2/6/4/10/.81/.64 
25/5/3/6/4/4/.81/.64 
25/6/1/6/4/4/.81/.64 
25/6/2/6/4/4/.81/.64 
25/7/1/6/4/2/.81/.64 
25/7/2/6/4/2/.81/.64 
25/8/1/6/4/2/.81/.64 
25/8/2/6/4/2/.81/.64 
26/1/CBADPSL/CBADPSL/CBADPSL//0FF/CBADFAN/0FF/0FF/0FF/0FF 
26/2/CBADPSL/CBADP&L/CBADPSL//0FF/CBADFAN/OFF/OFF/OFF/OFF 
26/3/CBADPSL/CBADPSLyCBADPSL//0FF/0FF/CBADHTG/0FF/0FF/0FF 
26/4/CBADPSL/CBADP&L/CBA0PSL//0FF/CBADCLG/CBA0HTG/0FF/0FF/0FF 
26/5/CBADPSL/CBADPSL/CBADPSL//0FF/CBADCLG/CBADHTG/OFF/OFF/OFF 
26/6/CBADPSL/CBADPSL/CBAÜPSL//0FF/CBADCLG/C8ADHTG/OFF/OFF/OFF 



CONTENTS OF : E:\CB46B.TM 
LINE 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 

26/7 
26/8 
27/M 
29/1 
29/2 
29/3 
29/4 
29/5 
29/6 
29/7 
29/8 
30/1 
30/2 
30/3 
30/4 
30/5 
SYST 
39/2 
40/1 
41/1 
42/1 
45/1 
40/2 
41/2 
42/2 
45/2 
40/3 
41/3 
42/3 
45/3 
40/4 
41/4 
42/4 
45/4 
EQUI 
59/2 
60/1 
60/2 
62/1 
62/2 
65/1 
67/1 
69/1 
69/2 
69/3 
69/4 

/CBADP&L/CBADPSL/CBADP&L//OFF/CBADCLG/OFF/OFF/OFF/OFF 
/OFF/CBADPSL/OFF//OFF/OFF/OFF/OFF/OFF/OFF 
/280/SF-PERS/285/290/1.5/WATT-SF 
/15/PCT-MCLG/15/PCT-MHTG/.51/CFM-SF/.51/CFM-SF 
/////.51/CFM-SF/.51/CFM-SF 
///////.51/CFM-SF 
/10/PCT-MCLG///.51/CFM-SF/.51/CFM-SF 
/10/PCT-MCLG///.51/CFM-SF/.51/CFM-SF 
/////.51/CFM-SF/.51/CFM-SF 
/////.51/CFM-SF/.51/CFM-SF 
///////.51/CFM-SF 

/1400/CFM/1500/CFM 
///750/CFM 
/4950/CFM 
/3830/CFM 
EM - 2 
/COMBINED ECOS 
/SZ 
/1/2/4/5 
/l.1/1.1 
/CBADCLG/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
/PTAC 
/6/7 
/.2 
/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
/RAD 
/7/8 

/OFF/O FF/OFF/OFF/O FF/CBADHTG/OFF/O FF/O FF/O FF 
/UH 
/3/6 
//.2 
/OFF/OFF/O 
PMENT - 2 
/CARLISLE/ 
/1/PKPLANT 
/2/PKPLANT 
/EQ1161/4 
/EQ1161/5 
/1//1/1/3/ 
/EQ2102/1 
/EQ4003 
/EQ4003 

FF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

//COMBINED ECOS 
/l/l 
/2/2 

//EQ4381 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 46 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0-.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-rain./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

13:34:17  1/13/94 
CB46 .TM 
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SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

— Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 PTAC 
3 RAD 
4 UH 

Totals 

1,847 
0 
0 
0 

1,847 

16,641 
1,735 

0 
0 

18,376 

16,741 
1,735 

0 
6,035 

24,511 

20,668 
2,307 

0 
0 

22,975 

5,774 
572 
365 

2,238 
8,949 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons) 

1 SZ 
2 PTAC 
3 RAD 
4 UH 

Totals 

50.2 
6.3 
0.0 
0.0 

56.5 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

Main Sys. 
Capacity 

(Btuh) 

50.2 -665,874 
6.3 -85,408 
0.0 -49,312 
0.0  -349,136 

56.5 -1,149,729 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

-59,698 
0 
0 
0 

-59,698 

aung -— 

Reheat Humidif. Opt. Vent 

Capacity Capacity Capacity 

(Btuh) (Btuh) (Btuh) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Heating 
Totals 
(Btuh) 

-665,874 
-85,408 
-49,312 

-349,136 
-1,149,729 

The building- peaked at hour 16 month 7 with a capacity of  56.1 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
BASE BUILDING 

i 
Percent 

blltt K1H 

 Cool 

o n t t i\ 

—- Heat ng — ing  

System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 

Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main SZ 11.10 0.98 331.3 339.0 35.40 0.98 -39.11 17,026 

2 Main PTAC 0.00 1.25 277.2 221.6 54.15 1.25 -61.58 1,387 

3 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -59.41 830 
4 Main UH 0.00 0.00 0.0 0.0 0.00 0.61 -35.32 9,886 
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System   1 Peak SZ - SINGLE ZONE 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/WB/HR: 91/ 74/105. 0 * 0ADB: 91 * OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se is.+Lat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (t) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 124,323 124,323 20.63 * 0 0.00 * 0 -90,278 16.49 
Glass Solar 70,848 0 70,848 11.75 * 73,968 21.71 * 0 0 0.00 
Glass Cond 19,448 0 19,448 3.23 * 19,852 5.83 * -95,233 -95,233 17.40 
Wall Cond 18,393 3,709 22,102 3.67 * 19,556 5.74 * -67, 914 -88,336 16.14 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 152,805 152,805 25.35 * 66,238 19.44 * -273,498 -273,498 49.97 
Sub Total-) 261,494 128,032 389,526 64.63 * 179,614 52.72 * -436,645 -547,345 100.00 

Internal Loads * * 
Lights 113,020 0 113,020 18.75 * 116 503 34.20 * 0 0 0.00 
People 32,428 32,428 5.38 * 15,332 4.50 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Subtotal") 145,449 0 0 145,449 24.13 * 131 835 38.70 * 0 0 0.00 

Ceiling Load 42,074 -42,074 0 0.00 * 31 886 9.36 * -29, 366 0 0.00 
Outside Air 0 0 0 73,703 12.23 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 13,017 2.16 * 0.00 * 0 0.00 
Ret. fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing -2,662 -2,662 -0.44 * -2, 662 -0.78 * 0 0 -0.00 
Exhaust Heat -16,318 0 -16,318 -2.71 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total—) 446,355 69,640 0 

TUP fflTI  O 

602,714 100.00 * 340, 673 100.00 * -466, 011 -547,345 

A nrAc 

100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR Gross Total 
-AREAS  

Glass (sf) (%) 
(Tons) (Mbh) (Mbh) (cfm) . Deg F Deg F Grains Deg F Deg F Grains Floor 17, 026 

Main Clg   50.2 602.7 456.0 16,641 83.7  66 7  73 .2 55.5 54.8 64.5 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 Roof 7,846 0  0 
Totals    50.2 602.7 Wall 5,950    1,776  30 

 TH1IULUHO (.Ullll/- --LntiinLLiunii unttiva-- - -itnPLKHiUKta [t) — 
Capacity Coil A irfl  Ent Lvg Type Pooling f leating Clg %  0A 11.1 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 1,847 0 Clg Cfm/Sqft 0.98 SAD8    56.2 93.6 
Main Htg   -665.9 16,741  57.0 93.6 Infil 3,927 3,927 Clg Cfm/Ton 331.31 Plenum  82.8 58.6 
Aux Htg    0.0 0   0.0 0.0 Supply 16,641 16,741 Clg Sqft/Ton 338.99 Return  82.9 58.2 
Preheat    -59.7 16, S41  52.2 55.5 Mincfm 0 0 Clg Btuh/Sqft 35.40 Ret/0A  83.7 58.2 
Reheat     0.0 0   0.0 0.0 Return 16,641 16,741 No. People 61 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 1,847 0 Htg % 0A 0.0 Fn MtrTD 0.2 0.2 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.98 Fn BldTD 0.1 0.1 
Total    -665.9 Auxil 0 0 Htg Btuh/SqFt -39.11 F n Frict 0.4 o.< 
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System   2 Peak PTAC - PACKAGED TERMINAL AIR COND. 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/14 * Mo/Hr: 7/15 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/WB/HR: 91/ 74/105.0 * OADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Ser is.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (t) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 21,360 21,360 28.44 * 0 0.00 * 0 -17,749 20.81 
Glass Solar 11,232 0 11,232 14.95 * 10,944 26.48 * 0 0 0.00 
Glass Cond 3,009 0 3,009 4.01 * 3,180 7.70 * -15 443 -15,443 18.11 
«all Cond 2,731 564 3,295 4.39 * 2,977 7.21 * -9 254 -12,231 14.34 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 24,717 24,717 32.91 * 9,865 23.87 * -39,853 -39,853 46.73 
Sub Total-) 41,690 21,923 63,613 84.70 * 26,967 65.26 * -64 550 -85,276 100.00 

Internal Loads * * 
Lights 8,687 0 8,687 11.57 * 8,914 21.57 * 0 0 0.00 
People 2,558 2,558 3.41 * 1,167 2.82 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Subtotal-) 11,246 0 0 11,246 14.97 * 10,081 24.40 * 0 0 0.00 

Ceiling Load 3,880 -3,880 0 0.00 * 4,275 10.35 * -3 916 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. fan Heat 247 0.33 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNOR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhauit Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 

* 

0.00 * 
* 

* 

0 0.00 

Grand Total—) 56,816 18,043 0 

TUP  pnn p 

75,106 100.00 41,323 100.00 -68, 466 -85,276 100.00 

Total Capacity Sens Cap. Coil Airfl   Enterinc ) D8/WB/HR Leaving DB/WB/HR Gross Total 
-AREAS  

Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) . Deg F Deg F Grains Deg F Deg F Grains Floor 1, 387 

Main Clg   6.3 75.1 58.6 1,735 83.6 65 3  66 .5 53.0 50.5 52.0 Part 0 
Aux C|g   0.0 0.0 0.0 0 0.0  0 0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0  0.0 0.0 Roof 1, 387 0  0 
Totals    6.3 75.1 Wall B67     288  33 

 rHlKfLUHb (CTfllJ-  -tNblNttKlNb IMtUS" _ -TEMPERATURES (F)-~ 
Capacity Coil A irfl  Ent Lvg Type   ( doling Heating   Clg % OA ( ).0 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0  Clg Cfm/Sqfl 1 25 SADB    53.1 104.3 
Main Htg   -85.4 1, 735  59.0 104.3 Infil 572 572  Clg Cfm/Ton 277 24 Plenum  83.8 59.1 
Aux Htg     0.0 0   0.0 0.0 Supply 1,735 1,735  Clg Sqft/Tor i 221 61 Return  83.6 59.0 
Preheat    -0.0 1, 735  59.0 53.0 Mincfm 0 0  Clg Btuh/Sqft 54 15 Ret/OA  83.6 59.0 
Reheat      0.0 0   0.0 0.0 Return 1,735 1,735  No. People 5 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg % OA ( ).0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1 25 F i BldTD 0.0 0.0 
Total     -85.4 Auxil 0 0  Htg Btuh/SqFt -61 58 F i Frict 0.1 0.0 
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System 3 81ock RAO RADIATION 

******************* ****** c DOLING COIL P[ftK ***** ******** **** ******** *** **** CLG SPACE PEAK *** *** ****** HE ATIf G COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/WB/HR: 0/ 0/ 0. 0 * 0ADB:  0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space  Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh)    (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0   0.00 * 0 -6,714 13.61 
Glass Solar 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0   0.00 * -10,295 -10,295 20.88 
Wall Cond 0 0 0 0.00 * 0    0.00 * -5,711 -6,907 14.01 
Partition 0 0 0.00 * 0    0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0    0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0   0.00 * -25, 396 -25,396 51.50 
Sub Total-) 0 0 0 0.00 * 0    0.00 * -41, 403 -49,312 100.00 

Internal Loads * * 
Lignts 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
People 0 0 0.00 * 0    0.00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 
Sub!Total"> 0 0 0 0 0.00 * 0   0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0.00 * -7, 805 0 0.00 
Outside Air 0 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0   0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
0 0.00 

Grand Total=-> 0 0 0 0 0.00 * 0   0.00 * -49, 208 -49,312 100.00 

Total Capacity Sens Cap. Coil Airfl Entering DB/W8/HR Leaving DB/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) . Deg F Deg F Grains Deg F Deg F Grains Floor 830 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0   0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0   0.0 Roof 830 0  0 
Totals    0.0 0.0 Wall 553     192  35 

-TEMPERATURES (FJ-- ncminu k/UiL ocLCUiun  -HilULUnO \H\tt) — criumcciunu tntV/i\o 

Capacity Coil A irfl Ent Lvg Type Pooling Heating Clg % 0A 0.0 Type  Clg Htg 
(Hbh) (cfffl)  Deg F Deg F Vent 0 0 Clg Cfm/Sqf t 0.00 SADB    0.0 68.1 

Main Htg   -49.3 0   0.0 0.0 Infil 0 365 Clg Cfm/Ton 0.00 f lenutn  0.0 38.E 
Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 f leturn   0.0 39.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 f (et/OA   0.0 39.0 
Reheat     0.0 0   0.0 0.0 Return 0 0 No. People 0 f lunarnd  0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 f n MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 f "n BldTD 0.0 0.0 
Total     -49.3 Auxil 0 0 Htg Btuh/SqFt -59.41 1 "n Frict 0.0 O.C 
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• 
System Block UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air ::>      OAOB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub'Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Granduotal") 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
OADB: 

0/ 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 

Percnt 
Of Tot 

(t) 

0.00 

Mo/Hr: 13/ 1 
OADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

0 0 00 * -73,355 
0 0 00 * -30,899 
0 0 00 * 0 
0 0 00 * 0 
0 0 00 * -155,894 
0 0 00 * 

* 
-260,148 

0 0 00 * 0 
0 0 00 * 0 
0 0 00 * 0 
0 0 00 * 0 
0 0 00 * -84,880 
0 0 00 * 0 

0 00 * 
0 00 * 

0 00 * 

0 0 00 * 0 
0 00 * 

0 00 * 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-74,057 
0 

-73,355 
-38,407 

0 
0 

-155,894 
-341,713 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

21.67 
0.00 

21.47 
11.24 
0.00 
0.00 

45.62 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-345,028  -341,713  100.00 

-COOLING COIL SELECTION- -AREAS- 

• 

Total Capacity 
(Tons)  (Mbh) 

Main Clg   0.0    0.0 
Aux Clg   0.0    0.0 
Opt Veiit   0.0    0.0 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

0.0 0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfn) 

0 
0 
0 

-HEATING COIL SELECTION- 
Capacity 

(Mbh) 
-349.1 

0.0 
0.0 
0.0 
0.0 
0.0 

-349.1 

Coil Airfl 
(cfm) 
6,035 

0 
0 
0 
0 
0 

Ent 
Deg F 
67.4 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 
120.5 

0.0 
0.0 
0.0 
0.0 
0.0 

Entering OB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/W8/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

rAIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

2,238 
6,035 

0 
6,035 

0 
0 

Gross Total 
Floor 9,886 
Part 0 
ExFlr 0 
Roof 8,985 
Wall 

-ENGINEERING CHECKS- 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg %  OA 
Htg Cfm/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.61 

3,392 

Glass (sf) {%) 

0  0 
1,368  40 

-TEMPERATURES 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTO 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg Btuh/SqFt  -35.32  Fn Frict  0.0 

:F)-~ 
Htg 

120.5 
39.6 
68.0 
68.0 
68.0 
0.0 
0.0 
0.1 
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BUILDING U-VALUES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING  U-VALUES 

— Room U-Val ues -— Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.317 45.0 9.63 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.317 45.0 9.63 

2 LIQUOR STORE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.343 0.317 100.3 21.77 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.343 0.317 100.3 21.77 

4 LIBRARY 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 46.8 10.79 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 46.8 10.79 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 45.3 10.44 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 45.3 10.44 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 49.2 10.88 

6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 67.4 15.31 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0,810 0.837 0.343 0.317 67.4 15.31 

7 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 114.6 25.67 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 114.6 25.67 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 75.9 17.16 

7 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 114.6 25.67 
Zone 

8 
7 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 114.6 25.67 

2ND FL TOILETS 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 62.6 14.24 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 62.6 14.24 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 78.1 17.65 

3 LIQUOR STORAGE 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.317 29.8 6.29 
Zone i 

4 
3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.317 29.8 6.29 

LIBRARY 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 46.8 10.79 
Zone I 4 Total/Ave. 0.000 0.000 o.ooo 0.000 0.232 0.810 0.837 0.343 0.317 46.8 10.79 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 45.3 10.44 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 45.3 10.44 

6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 67.4 15.31 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 67.4 15.31 
System 4 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 47.0 10.75 
Building 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 50.5 11.33 
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BUILDING AREAS - ALTERNATIVE 1 
BASE BUILDING 

BUILDING     AREAS 

• 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate    Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (t) (sqft) (sqft) (%) (sqft) 

1 1ST PL OFFICES   1 1    8,053 8,053 0 0 0 0 0 624 24 1,926 
Zone 1 Total/Ave. 8,053 0 0 0 0 0 624 24 1,926 

2 LIQUOR STORE    1 1    1,127 1,127 0 0 0 0 0 0 0 739 
Zone 2 Total/Ave. 1,127 0 0 0 0 0 0 0 739 

4 LIBRARY       1 1    3,692 3,692 0 0 0 0 3,692 576 44 733 
Zone 4 Total/Ave. 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM      1 1    4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 
System 1 Total/Ave. 17,026 0 0 0 0 7,846 1,776 30 4,174 

6 2ND FL OFFICES   1 1    1,139 1,139 0 0 0 0 1,139 192 32 403 
Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 

1 2ND FL OFFICE    1 1     248 248 0 0 0 0 248 96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 
System 2 Total/Ave. 1,387 0 0 0 0 1,387 288 33 579 

7 2ND FL OFFICE    1 1     248 248 0 0 0 0 248 .96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 

8 2ND FL TOILETS   1 1     582 582 0 0 0 0 582 96 34 184 
Zone 8 Total/Ave. 582 0 0 0 0 582 96 34 184 
System 3 Total/Ave. 830 0 0 0 0 830 192 35 360 

3 LIQUOR STORAGE   1 1     901 901 0 0 0 0 0 24 18 112 
Zone , 3 Total/Ave. 901 0 0 0 0 0 24 18 112 

LIBRARY       1 1    3,692 3,692 0 0 0 0 3,692 576 44 733 
Zone ! 4 Total/Ave. 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM      1 1    4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 

6 2ND FL OFFICES   1 1    1,139 . 1,139 0 0 0 0 1,139 192 32 403 
Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 
System 4 Total/Ave. 9,886 0 0 0 0 8,985 1,368 40 2,023 
Building 29,129 0 0 0 0 19,048 3,624 34 7,137 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
BASE BUILDING 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 0.232 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value = 0.500 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value :  0.329 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  18.58 (Btu/Hr/Sq Ft) 
Mall Overall Thermal Transfer Value (OTTVw) :  33.33 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
8ASE BUILDING 

 Q v C T E H LOAD PROFILE 

System Totals 

Percent -- Coo ling Load —   Heating Load — Cooling Airflow — Heating Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfrn) (*) (Cfrn) (*) 

0 - 5 2.8 1 8 -60,471 26 594 1,225.6 0 0 0.0 0 0 
5 - 10 5.6 3 27 -120,943 30 680 2,451.1 0 0 0.0 0 0 

10 - 15 8.5 10 83 -181,414 17 376 3,676.7 0 0 0.0 0 0 
15 - 20 11.3 8 63 -241,885 2 56 4,902.2 0 0 0.0 0 0 
20 - 25 14.1 1 8 -302,357 1 23 6,127.8 59 3,638 0.0 0 0 
25 - 30 16.9 16 128 -362,828 2 52 7,353.3 0 0 0.0 0 0 
30 - ,35 19.8 2 18 -423,300 0 6 8,578.9 0 0 0.0 0 0 
35 - 40 22.6 7 54 -483,771 2 42 9,804.5 0 0 0.0 0 0 
40 - 45 25.4 7 60 -544,242 2 43 11,030.0 0 0 0.0 0 0 
45 - 50 28.2 6 46 -604,714 0 3 12,255.6 0 0 0.0 0 0 
50 - 55 31.1 8 63 -665,185 1 28 13,481.1 0 0 0.0 0 0 
55 - 60 33.9 8 67 -725,656 16 363 14,706.7 24 1,450 0.0 0 0 
60 - 65 36.7 3 23 -786,128 0 0 15,932.2 0 0 0.0 0 0 
65 - 70 39.5 5 39 -846,599 0 0 17,157.8 0 0 0.0 0 0 
70 - 75 42.4 10 83 -907,071 0 0 18,383.4 10 634 0.0 0 0 
75 - '80 45.2 2 15 -967,542 0 0 19,608.9 7 436 0.0 0 0 
80 - 85 48.0 1 5 -1,028,013 0 0 20,834.5 0 0 0.0 0 0 
85 - !90 50.8 2 20 -1,088,485 0 0 22,060.0 0 0 0.0 0 0 
90 - 95 53.7 0 0 -1,148,956 0 0 23,285.6 0 0 0.0 0 0 
95 - 100 56.5 0 0 -1,209,427 0 0 24,511.1 0 0 0.0 0 0 
Hours luff 0.0 0 7,950 0 0 6,494 0.0 0 2,602 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING  TEMPERATURE P R 0 F I L E S 

Temperature  -   - Zone Number  
Range 12   4   5   6   7   7   8   3   4   5   6 

(F) 

Max. Temp. 83.5   81.1   89.9   89.0   87.3   87.5 104.5 104.9 132.3 110.0 109.1 105.1 
Mo./Hr. 7 19   7 21    7 20   7 20   7 20   7 20   8 20   7 19   8 18   7 19   7 19   7 19 

Day Type 4       4        4        4       4       4        12       2       2       2        2 

  Number of Hours   
Above 100 0   0   0   0   0 0 620 749 2,960 1,340 1,147  769 
95-100 0   0   0   0   0 0 1,376 954  319 902  701  951 
90-95 0   0   0   0   0 0 746 874  403 663  845  860 
85-90 0   0  224  169  110 132 475 475  430 597  572  473 
80,- 85 903  274 1,483 1,312 1,020 1,079 455 620  315 170  351  619 
75!- 80 2,372 2,5611,742 1,8312,224 2,246 34 0  691 51  56   0 
70 - 75 910  888  584  411  352 385 431 388 1,277 699  488  168 
65- 70 1,9912,211  573  639  486 452 1,883 1,8611,280 1,736 1,713 1,966 
60 - 65 984 1,240  732  575  704 990 1,017 1,069  366 941  922 1,067 
55- 60 595  731  640  747  639 543 760 760  275 703  822  779 
50- 55 391  332  912  658  778 826 963 1,010  444 958 1,143 1,108 
Below 50 614  523 1,870 2,418 2,447 2,107 0 0   0 0   0   0 

Min. Temp. 37.1    39.1   34.6   32.3   33.3 36.2 54.9 54.9   54.9 54.9   54.9   54.9 
Mo./Hr. 2   7   2   7   2 10   2 10   2   8 2 10 1   6 1   6   1   2 1   6   1   5   1   5 

Day Type 554454224222 



• 

• 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

MONTHLY  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

14,233 74 1,247 7 
12,878 74 1,190 7 
15,582 74 644 7 
13,545 74 122 7 
17,602 155 0 0 
22,034 160 0 0 
24,623 164 0 0 
23,101 160 0 0 
16,020 156 0 0 
14,898 74 96 7 
13,548 74 433 7 
13,555 74 1,000 7 

201,620 164 4,731 7 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct , 
Nov ! 

Dec 
Total 

Building Energy Consumption :   39,866 (Btu/Sq Ft/Year)       Floor Area :    29,129 (Sq Ft) 
Source Energy Consumption  :   92,535 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 

BASE 8UILDING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref 
Num 

Equip 
Code Jan Feb Mar Apr 

-- Monthly Consumption 
May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

13433 
69.9 

12154 
69.9 

14712 
69.9 

12793 
69.9 

14073 
69.9 

14073 
69.9 

12793 
69.9 

14712 
69.9 

12793 
69,9 

14073 
69.9 

12793 
69.9 

12793 
69.9 

161,198 
69.9 

1 MISC LO 
ELEC 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LO 
OIL 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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

4 MISC LD 
P STEAM 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 MISC LD 
P H0TH20 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 MISC LD 
P CHILL 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ1161 
ELEC 
k 

0 
0.0 

AIR-CLD COND COMP <15 
0    0    0 

0.0   0.0   0.0 

TONS 
1441 
64.7 

4989 
67.3 

8244 
69.6 

5249 
67.5 

1320 
65.0 

0 
0.0 

0 
0.0 

0 
0.0 

21,243 
69.6 

1 EQ5200 
ELEC 
PK 

0 
0.0 

CONDENSER FANS 
0    0    0 

0.0   0.0   0.0 
148 
3.9 

. 457 
5.3 

799 
6.2 

488 
5.2 

139 
3.9 

0 
0.0 

0 
0.0 

0 
0.0 

2,032 
6.2 

1 EQ5303 
ELEC 
PK 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
24 

0.3 
66 

0.3 
60 

0.3 
69 

0.3 
22 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
241 
0.3 

2 EQ1161 
ELEC 
PK 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0   119 

0.0   0.0   0.0   8.0 
572 
8.4 

975 
8.7 

618 
8.4 

113 
8.1 

0 
0.0 

0 
0.0 

0 
0.0 

2,398 
8.7 

2 EQ5200 
ELEC 
PK 

0 
0.0 

CONDENSER FANS 
0    0    0 

0.0   0.0   0.0 
13 

0.4 
53 

0.7 
95 

0.8 
58 

0.6 
12 

0.5 
0 

0.0 
0 

0.0 
0 

0.0 
231 
0.8 

2   EQ5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC 0 0    0 0 17 66 60 69 17 0 0 0 229 
PK 0.0 0.0   0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIf. FAN C.V. 
ELEC 787 712   862 750 1734 1725 1567 1802 1576 825 750 750 13,838 
PK 3.7 3.7   3.7 3.7 7.9 7.9 7.8 7.9 7.9 3.7 3.7 3.7 7.9 

2 EQ4Ö03 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 33 33 30 34 30 0 0 0 159 
PK 0.0 0.0   0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

4 E84381 PROPELLER FAN 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ2102 PURCHASED DIST. HOT WATER 
P H0TH20 1247 1190   644 122 0 0 0 0 0 96 433 1000 4,731 
PK 6.3 6.8   6.8 6.8 0.0 0.0 0.0 0.0 0.0 6.7 6.8 6.8 6.8 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 13 12    7 2 0 0 0 0 0 1 5 12 53 
PK 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 
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UTILITY PEAK CHECKSUHS - ALTERNATIVE 1 
BASE BUILDING 

UTILITY  PEAK CHECKSUHS 

Utility  ELECTRIC DEHAND 

Peak Value   163.7 (kN) 
Yearly Time of Peak 15 (hr) 7 (mo) 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (%) 

Cooling Equipment 

1 EQ1161  AIR-CLD COND COMP <15 TONS 76.1  46.47 
2 EQ1161  AIR-CLD COND COMP <15 TONS 9.7  5.95 

Sub Total 85.8  52.42 

Sub Total 0.0  0.00 

Air Moving Equipment 

1 SUMMATION OP FAN ELECTRICAL DEMAND 
2 SUMMATION OF FAN ELECTRICAL DEMAND 

Sub Total 

Sub Tqtal 

Miscellaneous 

Lights 69.9 42.71 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 69.9 42.71 

Grand Total 163.7 100.00 

7.8 4.79 

0.1 0.09 

8.0 4.88 

0.0 0.00 
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tttnnntt*ntnnnt*nnnntun*nt*nnntttttttn**tn*unnnunu* 
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** ** 
** T R A C E       6 0 0      A N A L Y S I S ** 
** ** 
** by ** 

** ** 
%tuMttnnntttntnttiniitnttttnnnntntttnttnttttnttnntttttntt 
tutntnttnttnnttnntntnttttnuntntnntttnntnntnttxMtttttttt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 46 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

14: 6:20  1/13/94 
CB46 .TM 
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AIRFLOW - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

T E M  SUMMARY- 
;n Airflow Quantities) (Oesic 

- • Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 PTAC 
3 RAO 
4 UH 

Totals 

1,684 
0 
0 
0 

1.684 

15,551 
1,402 

.0 
0 

16,952 

15,651 
1,402 

0 
4,192 

21,244 

18,685 
1,844 

0 
0 

20,529 

4,718 
442 
282 

1,730 
7,172 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

CAPACITY - ALTERNATIVE 2 
WALL & ROOF INSULATION 

■SYSTEM     SUMMARY 

(Design Capacity Quantities) 

 — cooling   
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

Heating --- 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 SZ 
2 PTAC 
3 RAD 
4 UH 

Totals 

37.4 
4.1 
0.0 
0.0 

41.5 

0.0 0.0 37.4  -373,976 
4.1 
0.0 
0.0 

41.5 

-52,014 
-33,113 

-223,775 
-682,878 

ENGINEERING CHECKS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

The building peaked at hour 16 month 7 with a capacity of  41.1 tons 

-373,976 
-52,014 
-33,113 

-223,775 
-682,878 

ENGINEERING  CHECKS 

System   Main/  System 
Number Auxiliary   Type 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

Btuh/ 
Sq Ft 

--- Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 
Floor Area 

Sq Ft 

1 Main 
2 Main 
3 Main 
4 Main 

SZ 
PTAC 
RAD 

10.83 
0.00 
0.00 
0.00 

0.91 
1.01 
0.00 
0.00 

415.3 
344.2 

0.0 
0.0 

454.7 
340.6 

0.0 
0.0 

26.39 
35.23 
0.00 
0.00 

0.92 
1.01 
0.00 
0.42 

-21.96 
-37.50 
-39.90 
-22.64 

17,026 
1,387 

830 
9,886 
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System 1 Peak SZ SINGLE ZONE 

Peaked at Time 
Outside Air —> 

********** COOLING COIL 
->       Ho/Hr: 

OADB/KB/HR: 

PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
7/16 *    Ho/Hr: 7/16 
91/ 73/ 98.0 *     OA08: 91 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand'Total") 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 

70,848 
19,448 
3,242 

0 
0 

112,335 
205,873 

112,625 
32,391 

0 
145,016 

8,029 
0 

358,918 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

23,745 
0 

.0 
1,046 

24,791 

0 
0 

-8,029 
0 

0 
0 

-2,905 
0 

13,857 

Ret.' Air 
Latent 
(Btuh) 

Net 
. Total 
(Btuh) 

0 
0 

23,745 
70,848 
19,448 
4,289 

0 
0 

112,335 
230,664 

112,625 
32,391 

0 
145,016 

0 
64,425 
12,164 

0 
0 
0 

-2,905 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
5.28 
15.77 
4.33 
0.95 
0.00 
0.00 

25.00 
51.33 

25.06 
7.21 
0.00 

32.27 
0.00 

14.34 
2.71 
0,00 
0.00 
0.00 
-0.65 
0.00 

449,364 100.00 

Space 
Sensible 

(Btuh) 
0 
0 
0 

73,968 
19,852 
3,301 

0 
0 

51,389 
148,510 

116,108 
15,271 

0 
131,380 

6,537 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 

25.82 
6.93 
1.15 
0.00 
0.00 
17.94 
51.85 

40.54 
5.33 
0.00 

45.87 
2.28 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

286,427  100.00 

Mo/Hr: 13/ 1 
OADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-95,233 
-11,470 

0 
0 

-211,340 
-318,043 

0 
0 
0 
0 

-5,836 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-19,416 
0 

-95,233 
-15,344 

0 
0 

-211,340 
-341,332 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
5.69 
0.00 

27.90 
4.50 
0.00 
0.00 

61.92 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oc 
0.00 

-323,878  -341,332  100.00 

-COOLING COIL SELECTION- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Mbh) 
449.4 

0.0 
0.0 

449.4 

(Tons) 
37.4 
0.0 
0.0 

37.4 

Sens Cap. 
(Mbh) 
334.6 

0.0 
0.0 

Coil Airfl 
(cfm) 
15,551 

0 
0 

Entering D8/W8/HR   Leaving DB/WB/HR 
-AREAS- 

Deg F 
78.0 
0.0 
0.0 

Deg F 
65.4 
0.0 
0.0 

Grains 
75.9 
0.0 
0.0 

Deg F 
57.4 
0.0 
0.0 

Deg F 
56.0 
0.0 
0.0 

Grains 
66.7 
0.0 
0.0 

Gross 
Floor 
Part 
ExFlr 
Roof 
Wall 

Total 
17,026 

0 
0 

7,846 
5,950 

Glass (sf) (X) 

0 
1,776 

0 
3C 

-HEATING COIL SELECTION -  
Capacity Coil Airfl Ent  Lvg    Type 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-374.0 

0.0 
-0.0 
0.0 
0.0 
0.0 

-374.0 

(cfm)  Deg F Deg F  Vent 
15,651 

0 
15,551 

0 
0 
0 

87.0 
0.0 

57.4 
0.0 
0.0 
0.0 

Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rfii Exh 
Auxil 

-AIRFLOWS (cfm) 
Cooling 

1,684 
3,035 

15,551 
0 

15,551 
1,684 

0 
0 

Heating 
0 

3,035 
15,651 

0 
15,651 

0 
0 
0 

-ENGINEERING CHECKS- -TEMPERATURES 
Clg % OA 
Clg Cfm/Sqft 
Clg Cftn/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

10.8 
0.91 

415.27 
454.67 
26.39 

61 
0.0 

0.92 
-21.96 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTO 
Fn BldTO 
Fn Frict 

Clg 
58.1 
76.5 
76.5 
78.0 
75.0 
0.2 

0,1 
0.4 

:F)- 
Htg 
87. C 
65.7 
65.*: 
65.4 
68. C 
o.: 
0.1 
0.'' 
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System 2 Peak PTAC - PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/14 * Mo/Hr: 7/15 * Mo/Hr: 13/ 1 
Outside Air -> OADB/WB/HR: 91/ 74/105.0 * 

* 
0ADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret; Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat, Sensible Latent . Total Of Tot * Sens ible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Roof Cond 0 3,463 3 463 7.09 * 0 0.00 * 0    -3,531 6.80 
Glass Solar 11,232 0 11 232 22.98 * 10 944 32.93 * 0       0 0.00 
Glass Cond 3,009 .0 3 009 6.16 * 3 180 9.57 * -15 443   -15,443 29.76 
Wall Cond 462 158 620 1.27 * 483 1.45 * -1 563    -2,128 4.10 
Partition 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 19,100 19 100 39.08 * 7 623 22.94 * -30 795   -30,795 59.34 
Sub Total-) 33,803 3,620 37 423 76.58 * 22 231 66.90 * -47 801   -51,898 100.00 

Internal Loads * * 
Lights 8,637 0 8 687 17.78 * 8,914 26.83 * 0       0 0.00 
People 2,553 2 558 5.24 * 1 167 3.51 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total-) 11,246 0 0 11 246 23.01 * 10 081 30.34 * 0       0 0.00 

Ceiling Load 762 -762 0 0.00 * 917 2.76 * 917       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 199 0.41 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
* 

0 0.00 

Grand Total-) 45,811 2,858      0    48, 

 -mm IMP rnn en rr-TTni 

868 100.00 * 33 229 100.00 -48, 718   -51,898 

A 0 C AC 

100.00 

Total Capacity Sens Cap. Coil Airfl Enterin 3 D8/WB/HR Leaving DB/W8/HR Gross Tc tal   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfn) Deg F Deg F Grains Deg F Deg F Grains Floor 1,387 

Main Clg   4.1 48.9 35.8 1,402 76.7 63 0  66 .5 53.1 50.9 53.2 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 1,387 0  0 
Totals,    4.1 48.9 

r-nri    en 

Wall 867     288  33 

-TEMPERATURES (F) — ncmiiiu ^UlL iLL LI 1 iUN  HIIULUHO ^uw,r "cnijinLtKintj u^cu^a— 
Capacity Coil Airfl  Ent Lvg Type Pooling ieating Clg X  OA ).0 Type  Clg Htg 

(Mbh) (cfa)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 1 01 SAD8    53.2 99.9 
Main Htg   -52.0 1, 402  65.8 99.9 Infil 442 442 Clg Cfm/Ton 344 18 Plenum  76.7 65.9 
Aux Htg    0 0 0   0.0 0.0 Supply 1,402 1,402 Clg Sqft/Ton 340.59 Return  76.7 65.9 
Preheat    -0 0 1, 402  65.9 53.1 Mincfm 0 0 Clg Btuh/Sqft 35 23 Ret/OA  76.7 65.9 
Reheat     0 0 0   0.0 0.0 Return 1,402 1,402 No. People 5 Runarnd 75,0 68.0 
Humidif     0 0 0   0.0 0.0 Exhaust 0 0 Htg % OA ).0 Fn MtrTD 0.0 O.C 
Opt Vent    0 0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1 01 Fn BldTD 0,0 0.0 
Total     -52 0 Auxil 0 0 Htg Btuh/SqFt -37 50 Fn Frict 0.1 O.C 
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System 3 Block RAO RADIATION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/W8/HR: 0/ 0/ 0. 0 * 

* 
OADB: 0 * 

* 
OADB:  4 

Space Ret. Air Ret: Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent . Total Of Tot * Sensi ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) {%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0 00 * 0      0 0.00 
Roof Cond 0 0 0 0.00 * 0 0 00 * 0    -1,904 5.75 
Glass Solar 0 0 0 0.00 * 0 0 00 * 0       0 0.00 
Glass Cond 0 0 0 0.00 * 0 0 00 * -10,295   -10,295 31.09 
Wall Cond 0 0 0 0.00 * 0 0 00 * 965    -1,289 3.89 
Partition 0 0 0.00 * 0 0 00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0 0 00 * 0       0 0.00 
Infiltration 0 0 0.00 * 0 0 00 * -19 624   -19,624 59.26 
Sub Total-) 0 0 0 0.00 * 0 0 00 * -30 884   -33,113 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0 00 * 0       0 0.00 
People 0 0 0.00 * 0 0 00 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0 00 * 0       0 0.00 
Sub Total") 0 0 0 0 0.00 * 0 0 00 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0 00 * "2 221       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0 00 * 0       0 0.00 
Sup. Fan Heat 0 0.00 * 0 00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0 00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0 00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0 00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0 00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0 00 * 

* 
* 

0 0.00 

Grand !Total-> 0 0 0 

TUP nrm 0 

0 0.00 * 0 0.00 -IZ, 105   -33,113 100.00 

Total Capacity 
i/uunnu tun ocLcouun 

Sens Cap. Coil Airfl   Entering OB/WB/HR Leaving D8/WB/HR 
 HKCHi —  

Gross Total   Glass (sf) w 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 830 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0 0.0 Roof 830 0  0 
Totals    0.0    0.0 

•■TTnu „_ 

Wall 

CHECKS-- 

553      192  35 

-TEMPERATURES (F)-~ /U1L OCLC vliUN  -HiKnuwa lumr tnuincciuriü 
Capacity Coil Ai rfl  Ent Lvg Type Pooling t teating Clg %  OA 0.0 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 68.1 
Main Htg   -33.1 0   0.0 0.0 Infil 0 282 Clg Cfm/Ton 0.00 Plenum   0.0 59.8 
Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 59.9 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 59.9 
Reheat     0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTO 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rn Exh 0 0 Htg Cfm/SqFt 0.00 Fn BldTD 0.0 0.0 
Total     -33.1 Auxil 0 0 Htg Btul" /Sq Ft -39.90 Fn Frict  0.0 O.C 
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System 4 Block UNIT HEATERS 

************************* COOLING COIL PEAK ****** 
Peaked at Time ">      Mo/Hr: 0/ 0 
Outside Air --> 0A0B/W8/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Ouct Heat Pkup 
OV/UNOR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand:Total—> 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
Ö 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret.' Air 
Latent 
(Btuh) 

* 
* 
* 

Net Percnt * 
Total Of Tot * 
(Btuh)   (%) * 

0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 

* 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 

* 
0  0.00 * 

**** CLG SPACE PEAK ****** 
Mo/Hr: 0/ 0 * 
OADB:  0 * 

* 
Space  Percnt * 

Sensible  Of Tot * 
(Btuh)    {%} * 

0   0.00 * 
0   0.00 * 
0   0.00 * 
0   0.00 * 
0   0.00 * 
0    0.00 * 
0   0.00 * 
0    0.00 * 
0   0.00 * 
0   0.00 * 

* 
0   0.00 * 
0   0.00 * 
0    0.00 * 
0    0.00 * 
0    0.00 * 
0   0.00 * 

0.00 * 
0.00 * 
0.00 * 

0    0.00 * 
0.00 * 
0.00 * 

* 
0    0.00 * 

****** HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 

Space Peak Coil Peak 
Space Sens Tot Sens 

(Btuh) (Btuh) 
0 0 
0 0 
0 -20,721 
0 0 

-73,355 -73,355 
-5,219 -7,222 

0 0 
0 0 

-120,464 -120,464 
-199,037 -221,762 

0 
0 
0 
0 

-22,976 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
9.34 
0.00 

33.08 
3.26 
0.00 
0.00 

54.32 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-222,013  -221,762  100.00 

-COOLING COIL SELECTION- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering DB/W8/HR 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 

(cfm Deg F 
0 0.0 
0 0.0 
0   0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Leaving OB/WB/HR 
Deg F 

0.0 
0.0 
0.0 

Deg F Grains 
0.0 0.0 
0.0 0.0 
0.0 0.0 

Gross Total 
-AREAS-— 

Glass 
Floor 
Part 
ExFlr 
Roof 
Wall 

(sf) (\) 
9,886 

0 
0 

8,985 
3,392 

0 
1,368 

0 
40 

—- HEATING COIL SELECTION  
Capacity Coil Airfl Ent Lvg 

(Mbh) (cfm) Deg F Deg F 
Main Htg   -223.8 4,192 67.6 116.7 
Aux Htg     0.0 0 0.0 0.0 
Preheat     0.0 0 0.0 0.0 
Reheat      0.0 0 0.0 0.0 
Humidif     0.0 0 0.0 0.0 
Opt Vent    0.0 0 0.0 0.0 
Total     -223.8 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm) 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

1,730 
4,192 

0 
4,192 

0 
0 
0 

-ENGINEERING CHECKS- 
Clg X  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.42 
-22.64 

-TEMPERATURES (F) — 
Type  Clg  Htg 

SADB    0.0 116.7 
Plenum 0.0 60 
Return 0.0 68 
Ret/OA 0.0 68 
Runarnd 0.0 68 
Fn MtrTD 0.0 0 
Fn BldTD 0.0 0 
Fn Frict 0.0 0 
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BUILDING     U-VALUES 

• 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.317 45.6 9.75 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.317 45.6 9.75 

2 LIQUOR STORE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.058 0.317 101.9 22.09 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.058 0.317 101.9 22.09 

4 LIBRARY 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 48.3 11.08 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 48.3 11.08 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 46.7 10.73 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 46.7 10.73 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 50.2 11.09 

6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 69.3 15.68 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 69.3 15.68 

7 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 117.3 26.22 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 117.3 26.22 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 77.9 17.56 

7 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 117.3 26.22 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 117.3 26.22 

8 2ND FL TOILETS 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 64.3 14.59 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 64.3 14.59 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 80.2 18.06 

3 LIOUOR STORAGE 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.317 30.1 6.35 
Zone , 3 Total/Ave. 0.000 0.000 0,000 0.000 0.000 0.810 0.837 0.058 0.317 30.1 6.35 

4 LIBRARY 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 48.3 11.08 
Zone 4 Total/Ave. 0.000 0.000 0.000 0,000 0.041 0.810 0.837 0.058 0.317 48.3 11.08 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 46.7 10.73 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 46.7 10.73 

6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 69.3 15.68 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 69.3 15.68 
System 4 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 48.4 11.03 
Building 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 51.8 11.58 
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8 U I L D I N G  AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight ski Net Roof Window Win Net Wall 

Room Dupli cate    Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (%) (sqft) (sqft) (*) (sqft) 

1 1ST FL OFFICES   1 1    8,053 8,053 0 0 0 0 0 624 24 1,926 
Zone 1 Total/Ave. 8,053 0 0 0 0 0 624 24 1,926 

2 LIQUOR STORE    1 1    1,127 1,127 0 0 0 0 0 0 0 739 
Zone 2 Total/Ave. 1,127 0 0 0 0 0 0 0 739 

4 LIBRARY       1 1    3,692 3,692 0 0 0 0 3,692 576 44 733 
Zone 4 Total/Ave. 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM      1 1    4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 
System 1 Total/Ave. 17,026 0 o 0 0 7,846 1,776 30 4,174 

6 2ND FL OFFICES   1 1    1,139 1,139 0 0 0 0 1,139 192 32 403 
Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 

7 2ND FL OFFICE    1 1      243 248 0 0 0 0 248 96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 
System 2 Total/Ave. 1,387 0 0 0 0 1,387 288 33 579 

7 2ND FL OFFICE    1 1      248 248 0 0 0 0 248 96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 

8 2ND FL TOILETS   1 1      582 582 0 0 0 0 582 96 34 184 
Zone 8 Total/Ave. 582 0 0 0 0 582 96 34 184 
System 3 Total/Ave. 830 0 0 0 0 830 192 35 360 

3 LIQUOR STORAGE   1 1      901 901 0 0 0 0 0 24 18 112 
Zone , 3 Total/Ave. 901 0 0 0 0 0 24 18 112 

4 LIBRARY       1 1    3,692 3,692 0 0 0 0 3,692 576 44 733 
Zone 4 Total/Ave. • 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM      1 1    4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 

6 2ND FL OFFICES   1 1    1,139 1,139 0 0 0 0 1,139 192 32 403 
Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 
System 4 Total/Ave. 9,886 0 0 0 0 8,985 1,368 40 2,023 
Building 29,129 0 0 0 0 19,048 3,624 34 7,137 
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ASHRAE  90  ANALYSIS 

Overall Roof U-Value   =  0.041 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value   : 0,311 (Btu/Hr/Sq Ft/F) . 
Overall Building U-Value = 0.139 (8tu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) = 2.27 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 32.24 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE 
WALL & ROOF INSULATION 

ALTERNATIVE 2 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent 

Design 

Load 

0 - 5 

5 - 10 

10 - 15 
15 - 20 

20 - 25 

25 - 30 

30 - 35 

35 - 40 

40 - 45 

45 - 50 

50 - 55 

55 - 60 

60 

65 

70 

75 

80 

85 

65 

70 

75 

80 

85 

90 

—- Cooling Load — 

Cap. Hours Hours 

(Ton)   (%) 

90 - 95 

95 - 100 

Hours'Off 

2.1 

4.2 

6.2 
8.3 

10.4 

12.5 

14.5 

16.6 

18.7 

20.8 

22.8 

24.9 

27.0 
29.1 

31.1 

33.2 

35.3 
37.4 

39.4 

41.5 

0.0 

6 

5 

6 

6 
5 

8 

10 
4 

7 

10 

2 

6 

5 
5 

3 

6 
4 

0 

2 
3 

54 

50 

58 

61 

48 

75 
99 

36 

64 
94 

18 

60 

50 
46 

25 

60 

37 

0 

15 
30 

— Heating Load 

Capacity Hours 

(Btuh)   (I) 

0 7,780 

-34,144 

-68,288 

-102,432 

-136,576 

-170,720 

-204,863 

-239,007 

-273,151 
-307,295 

-341,439 

-375,583 

-409,727 
-443,871 

-478,015 

-512,159 

-546,303 
-580,447 

-614,591 

-648,734 
-682,878 

0 

0 

0 

2 

2 

19 

0 

0 
0 

0 

0 

0 
0 

Hours 

468 

410 

307 

10 

55 

23 

25 
37 

8 

0 

42 

42 

338 
0 

0 

0 

0 

0 
0 
0 

0 6,995 

Cooling Airflow   

Cap. Hours Hours 

(Cfm)   {%) 

1,062.2 

2,124.4 

3,186.6 
4,248.8 

5,311.0 

6,373.2 

7,435.4 

8,497.5 

9,559.7 

10,621.9 

11,684.1 

12,746.3 

13,808.5 

14,870.7 

15,932.9 
16,995.1 

18,057.3 

19,119.5 
20,181.7 

21,243.9 
0.0 

0 0 

0 0 

0 0 

59 3,638 

0 0 

0 
0 

0 

0 
10 

7 

0 
0 
0 

24 1,450 

0 

0 

0 

0 
638 

432 

0 
0 

0 

0 2,602 

eating Airflow 
Cap. Hours Hours 
(Cfm) w 
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 
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 
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 8,760 
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 - --  BUILDING  TEMPERATURE PROFILES - —-  

Temperature   — -'  Zone Number —  
Range 12        4        5        6        7.783456 

(F) 

Max. Temp. 83.1    79.3   87.6   86.3   85.0   86.6 108.9 110.0 169.5 115.2 114.2 110.0 
Mo./Hr. 7 19   7 23   7 21    7 21    7 20   7 20   8 20   8 21   9 19   7 20   7 20   8 19 

Day Type 4       14       4       4        4        112       2       2        1 

 '.  Number of Hours   
Above 100 0 0 0   0   0   0 1,977 2,044 3,420 2,610 2,381 2,100 
95-100 0 0 0   0   0   0  935  779  90  282 336  670 
90-95 0 0 0   0   0   0  16  121  684  334 359  174 
85-90 0 0 132  68   0  74  363  372  578  480 470  377 
80 - 85 871 0 1,593 1,292  822 1,093  466  458  519  378 177  419 
75 - 80 2,904 2,748 2,210 2,116 2,604 2,374  335  326 1,173  44 369  352 
70 - 75 1,035 1.368 399  628  670  559  203  370 1,329  815 529  256 
65 - 70 1,912 2,206 982  409  177  473 2,190 2,094  348 1,893 1,841 2,051 
60 - 65 926 1,333 339  983 1,163  987  965  997  338  783 980 1,050 
55 - 60 427 571 1,255  395  306  567  618  520  199  474 499  562 
50 - 55 323 365 708 1,421 1,433 1,281  692  679  82  667 819  749 
Below 50 357 169 1,142 1,448 1,585 1,352   0   0   0   0 0   0 

Min. Temp. 42.0 45.1 37.9 34.8 35.5 38.2 54.9 54.9 54.9 54.9 54.9 54.9 
Mo./Hr. 2 7 2 7 2 8 2 7 2 8 2 8 1 9 1 11 1 4 1 11 1 10 2 10 

Day Type 5 5 5   5   5   5   3   3   5   3 3   3 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
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C 0 N S U M P T n M 

ELEC 

n u 

DEMAND 

n i n L I  c n c R u i 

HOT WTR HOT W DMND 
Off Peak On Peak On Peak  On Peak 

Month (kWh) (kW) (Therm) (Thru i/hr) 

Jan 14,119 73 700 4 
Feb 12,774 73 689 4 
March 15,460 73 347 4 
April 13,441 73 65 4 
May 17,659 130 0 0 
June 21,053 138 0 0 
July 22,678 141 0 0 
Aug 22,284 138 0 0 
Sept 16,358 135 0 0 
Oct i 14,785 73 42 4 
Nov ! 13,442 73 176 4 
Dec 13,446 73 535 4 
Total 197,497 141 2,554 4 

Building Energy Consumption :    31.91C (Btu/Sq Ft/Year) Floor Area = 29,129 (Sq Ft 
Source Er lergy Consumption :     81,121 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
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EQUIPMENT     ENERGY     CONSUMPTION 

Ref 

Num 
Equip 

Code Jan Feb Mar Apr 
— Monthly Consumption 

May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 

PK 

13433 

69.9 

12154 

69.9 

14712 

69.9 

12793 

69.9 

14073 

69.9 

14073 

69.9 

12793 

69.9 

14712 

69.9 

12793 

69.9 

14073 

69.9 

12793 

69.9 

12793 

69.9 
161,198 

69.9 

1 MISC LO 

ELEC 

PK 
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 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 MISC LO 

GAS 

k 
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 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

3 MISC LO 

OIL 

PK 

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 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

4 MISC LO 

P  STEAM 
k 

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 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

5 MISC LO 

P H0TH20 
PK 

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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

6 MISC LO 

P CHILL 
PK 

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 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 

1 EQ1161 

ELEC 

PK 
0 

0.0 

AIR-CLD COND COMP <15 
0    0    0 

0.0   0.0   0.0 

TONS 

1671 

48.3 

4323 

50.2 

6799 

51.9 

4733 

50.3 

1672 

48.4 
0 

0.0 

0 

0.0 
0 

0.0 
19,199 

51.9 

1 EQ5200 
ELEC 

PK 
0 

0.0 

CONDENSER FANS 

0    0    0 

0.0   0.0   0.0 

157 

2.3 

. 386 

3.7 

658 

4.7 

428 

4.0 
167 

3.1 

0 

0.0 
0 

0.0 
0 

0.0 
1,795 

4.7 

1 EQ5303 

ELEC 

PK 
0 

0.0 

CONTROLS 

0    0 

0.0   0.0 
0 

0.0 

52 

0.3 

66 

0.3 

60 

0.3 

69 

0.3 

47 

0.3 

0 

0.0 
0 

0.0 
0 

0.0 

294 

0.3 

2 £01161 
ELEC 
PX 

0 

0.0 

AIR-CLD CONO 

0    0 

0.0   0.0 

COMP <15 

0 

0.0 

TONS 

41 

4.9 
460 

5.5 

746 

5.6 

514 

5.5 

141 

5.3 
0 

0.0 

0 

0.0 

0 

0.0 
1,902 

5.6 

2 EQ5200 

ELEC 
PK 

0 

0.0 

CONDENSER FANS 

0    0    0 

0.0   0.0   0.0 
4 

0.2 

41 

0.4 

72 

0.5 

47 

0.4 

15 

0.3 
0 

0.0 

0 

0.0 

0 

0.0 

179 

0.5 

2   E05303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
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ELEC 0 0    0    0 12 66 60 69 28 0 0 0 235 
PK 0.0 0.0   0.0   0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 679 615   744   647 1621 1612 1464 1685 1471 712 647 647 12,544 
PK 3.2 3.2   3.2   3.2 7.4 7.4 7.3 7.4 7.4 3.2 3.2 3.2 7.4 

2 E04003 FC CENTRIF. FAN C.V. 

ELEC 0 0    0    0 26 26 24 28 24 0 0 0 128 
PK 0.0 0.0   0.0   0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

4 EQ4381 PROPELLER FAN 
ELEC 0 0    0    0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.Ö   0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ2102 PURCHASED DIST. HOT WATER 
P H0TH20 700 o89   347   65 0 0 0 0 0 42 176 535 2,554 
PK 4.2 4.2   4.2   4.2 0.0 0.0 0.0 0.0 0.0 4.2 4.2 4.2 4.2 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 6 6    3    1 0 0 0 0 0 0 2 5 23 
PK 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 
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 - - --  UTILITY  PEAK  CHECKSUMS —- -  

Utility  ELECTRIC DEMAND 

Peak Value   140.6  (kW) 
Yearly Time of Peak 15 (hr) 7 (mo) 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description     (kW)   (%) 

Cooling Equipment 

1 EQ1161  AIR-CLD COND COMP <15 TONS 56.8  40.39 
2 ,     EQ1161  AIR-CLD COND COMP <15 TONS 6.4  4.58 

Sub Total 63.2  44.97 

Sub Total 0.0  0.00 

Air Moving Equipment 

1 i SUMMATION OF FAN ELECTRICAL DEMAND 
2 f SUMMATION OF FAN ELECTRICAL DEMAND 

Sub Total 

Sub Total 

Miscellaneous 

Lights 69.9 49.74 
Base Utilities .            0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 69.9 49.74 

GrandTotal 140.6 100.00 

7.3 

0.1 

5.21 

0.09 

7.4 5.29 

0.0 0.00 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 46 

Weather File Code: 
Location: 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 

Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Ory Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: Q.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

14:37:47  1/13/94 
CB46 .TM 
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AIRFLOW - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

T E M  S 
gn Airflow (Desi 

u n n M K i - 
Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 PTAC 
3 RAD 
4 UH 

Totals 

1,788 
0 
0 
0 

1,788 

16,245 
1,669 

0 
0 

17,914 

16,345 
1,669 

0 
6,035 

24,050 

20,272 
2,242 

0 
0 

22,514 

5,715 
572 
365 

2,238 
8,890 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

CAPACITY - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

-SYSTEM     SUMMARY 

(Design Capacity Quantities) 

Main Sys. Aux. 
System System Capacity Capa 
Number  Type (Tons)  (T 

1 SZ 48.8 
2 PTAC 6.2 
3 RAD 0.0 
4 UH 0.0 

Totals, 55.0 

Cooling   

Sys. Opt. Vent 

city Capacity 

ons)      (Tons) 

0.0 
0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

48.8 

6.2 

0.0 

0.0 

55.0 

Main Sys. 

Capacity 

(Btuh) 

-664,375 
-85,172 

-49,312 

-349,136 

■1,147,995 

Aux. Sys. 

Capacity 

(Btuh) 

0 

0 

0 

0 

0 

Preheat 

Capacity 

(Btuh) 

-62,143 

0 

0 

0 

-62,143 

Heating --- 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 

The building peaked at hour 16 month 7 with a capacity of  54.6 tons 

ENGINEERING CHECKS - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-664,375 
-85,172 
-49,312 

-349,136 
-1,147,995 

Percent 

fa 1 N t t KING u H t t: K 

-— Heating —  LOOI ing  
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main SZ 11.00 0.95 332.7 348.7 34.42 0.96 -39.02 17,026 
2 Main PTAC 0.00 1.20 271.0 225.1 53.30 1.20 -61.41 1,387 
3 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -59.41 830 
4 Main UH 0.00 0.00 0.0 0.0 0.00 0.61 -35.32 9,886 
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System 1 Peak SZ SINGLE ZONE 

*************** 
Peaked at Time 
Outside Air -> 

********** COOLING COIL 
Ho/Hr: 

OADB/WB/HR: 

PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNOR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand !Total-)  433,286 

Space 
Sens.Hat. 

(Btuh.) 
0 
0 
0 

70,848 
19,448 
18,393 

0 
0 

150,905 
259,594 

98,893 
32,428 

0 
131,321 
42,371 

0 

Total Capacity 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
48.8 
0.0 
0.0 

48.8 

(Nbh) 
586.0 

0.0 
0.0 

586.0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

124,323 
0 

.0 
3,691 

128,014 

0 
0 

-42,371 
0 

ö 
0 

-16,041 
0 

69,602 

7/14 
91/ 74/105.0 

Ret.' Air 
Latent 
(Btuh) 

Net 
. Total 
(Btuh) 

0 
0 

124,323 
70,848 
19,448 
22,084 

0 
0 

150,905 
387,608 

98,393 
32,428 

0 
131,321 

0 
70,355 
12,707 

0 
0 
0 

-16,041 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

21.22 
12.09 
3.32 
3.77 
0.00 
0.00 

25.75 
66.15 

16.88 
5.53 
0.00 

22.41 
0.00 

12.01 
2.17 
0.00 
0.00 
0.00 
-2.74 
0.00 

585,950 100.00 

-COOLING COIL SELECTION- 

Mo/Hr: 
0A08: 

Space 
Sensible 

(Btuh) 
0 
0 
0 

73,968 
19,852 
19,556 

0 
0 

66,238 
179,614 

101,940 
15,332 

0 
117,272 
33,113 

0 

7/16 
91 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 

22.41 
6.02 
5.93 
0.00 
0.00 

20.07 
54.43 

30.89 

4.65 

0.00 

35.54 

10.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

329,998  100.00 

Sens Cap. 
(ribh) 
443.4 

0.0 
0.0 

Coil Airfl 
(cfn) 
16,245 

0 
0 

Entering D8/W8/HR 
Deg F 
83.8 
0.0 
0.0 

Deg F 
66.8 
0.0 
0.0 

Grains 
73.9 
0.0 
0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 
55.6  54.9  64.9 
0.0  0.0   0.0 
0.0  0.0   0.0 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-95,233 
-67,914 

0 
0 

-273,498 
-436,645 

0 
0 
0 
0 

-29,864 
0 

Mo/Hr: 13/ 1 
OADB;  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-90,278 
0 

-95,233 
-88,321 

0 
0 

-273,498 
-547,330 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
16.49 
0.00 
17.40 
16.14 
0.00 
0.00 

49.97 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-466,510  -547,330  100.00 

-AREAS- 
Gross Total   Glass (sf) (*) 
Floor 
Part 
ExFlr 
Roof 
Wall 

17,026 
0 
0 

7,846 
5,950 

0 
1,776 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Nbh) 
-664.4 

0.0 
-62.1 

0.0 
0.0 
0.0 

-664.4 

Coil Airfl 
(cfi) 
16,345 

0 
16,245 

0 
0 
0 

Ent 
Deg F 
56.9 
0.0 

52.1 
0.0 
0.0 
0.0 

Lvg 
Oeg F 
94.2 
0.0 
55.6 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm 
Cooling 

1,788 
3,927 

16,245 
0 

16,245 
1,788 

0 
0 

Heating 
0 

3,927 
16,345 

0 
16,345 

0 
0 

-ENGINEERING CHECKS-- -TEMPERATURES 
Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X OA 
Htg Cfm/SqFt 

11.0 
0.95 

332.69 
348.68 
34.42 

61 
0.0 

0.96 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
56.3 
82.9 
83.0 
83.8 
75.0 
0.2 
0.1 

0  Htg Btuh/SqFt  -39.02  Fn Frict  0.4 

0 
30 

(F)- 
Htg 
94.2 
58.6 
58.0 
58.0 
68.0 
0.2 
0.1 
0.4 
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System 2 Peak PTAC PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time "> Mo/Hr: 7/14 * Mo/Hr: 7/15 * Mo/Hr: 13/ 1 
Outside Air --> 0AD8/WB/HR: 91/ 74/105.0 * 

* 
OADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0,00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Roof Cond 0 21,292 21,292 28.80 * 0 0.00 * 0   -17,685 20.76 
Glass Solar 11,232 0 11,232 15.19 * 10,944 27.14 * 0       0 0.00 
Glass Cond 3,009 0 3,009 4.07 * 3 180 7.89 * ■15,443   -15,443 18.13 
Wall Cond 2,731 553 3,285 4.44 * 2 977 7.38 * -9,254   -12,222 14.34 
Partition 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 24,717 24,717 33.43 * 9 865 24.46 * -39,853   -39,853 46.77 
Sub Total-) 41,690 21,845 63,535 85.94 * 26 967 66.87 * -64, 550   -85,203 100.00 

Internal Loads * * 
Lights 7,601 0 7,601 10.28 * 7 800 19.34 * 0       0 0.00 
People 2,558 2,558 3.46 * 1 167 2.89 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Subtotal") 10,160 0 0 10,160 13.74 * 8 967 22.24 * 0       0 0.00 

Ceiling Load 3,973 -3,973 0 0.00 * 4 392 10.89 * -4, 022       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 237 0.32 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 t 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
0 0.00 

Grand Total-) 55,823 17,872 0 73,932 100.00 * 40,326 100.00 t -68, 572   -85,203 

A nr Ac1 

100.00 

^UULirtU W1L OLLC^IiUN  AKtAb  
Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving 08/WB/HR Gros 3 Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 1,387 

Main Clg   6.2 73.9 57.4 1,669 83.8 65 4  66 .5 52.7 50.2 51.3 Part 0 
Aux Cjg   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 Roof 1,387 0  0 
Totals'    6.2 73.9 Wall 867     288  33 

COIL SEL (Tf'TTnW --  rAIRFLOWS (cfm) -ENGINEERING CHECK! -TEMPERATURES Ic \- nLHI llib (F) — 
Capacity Coil A irfl  Ent Lvg Type Pooling leating Clg \  OA ).0 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 1 20 SADB    52.8 105.7 
Main Htg   -85.2 1, 669  58.9 105.7 Infil 572 572 Clg Cfm/Ton 270.97 Plenum  84.0 58.9 
Aux Htg    0.0 0   0.0 0.0 Supply 1,669 1,669 Clg Sqft/Ton 225 13 Return  83.8 58.9 
Preheat    -0.0 1, 669  58.9 52.7 Mincfm 0 0 Clg Btuh/Sqft 53.30 Ret/OA  83.8 58.9 
Reheat     0.0 0   0.0 0.0 Return 1,669 1,669 No. People 5 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 3.0 Fn MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1 20 Fn BldTD  0.0 O.C 
Total     -85.2 Auxil 0 0 Htc Btuh/SqFt -61 41 Fn Frict 0.1 O.C 
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System 3 Block RAO RADIATION 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air ">      OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total--) 

Internal Loads 
Lights 
People 
Misc 
Subtotal") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
0V/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand ITotal = = > 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air Ret. Air 
Sensible  Latent 

(Btuh (Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

0 0 00 
0 0 00 
0 0 00 
0 0 00 
0 0 00 
0 0 00 
0 0 00 
0 0 00 
0 0 00 
0 0 00 
0 0 00 
0 0 00 

0  0.00 

Mo/Hr: 0/ 0 
OADB:  0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Pe 
Of 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

rent 
Tot 

.00 
00 
00 
00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

0.00 

Mo/Hr: 13/ 1 
OADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-10,295 
-5,711 

0 
0 

-25,396 
-41,403 

0 
0 
0 
0 

-7,805 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-6,714 
0 

-10,295 
-6,907 

0 
0 

-25,396 
-49,312 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

13.61 
0.00 

20.88 
14.01 
0.00 
0.00 

51.50 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-49,208 -49,312  100.00 

Totals 

-COOLING COIL SELECTION- 
Total Capacity Sens Cap. Coil Airfl 
(Tons) (MbhJ (Nbh) (cfn)  . 

Main Clg   0.0 0.0 0.0 0 
Aux Clg   0.0 0.0 0.0 0 
Opt Vent   0.0 0.0 0.0 0 

0.0 0.0 

Entering DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

-AREAS 
Gross Total   Glass 
Floor     830 
Part      0 
ExFlr      0 
Roof     830 
Wall 553 

Isf) (%) 

0  0 
192  35 

--ntm nib 

Capacity 
(Hbh) 

Main Htg -49.3 
Aux Htg 0.0 
Preheat 0.0 
Reheat 0.0 
Humidif 0.0 
Opt Vent 0.0 
Total -49.3 

HEATING COIL SELECTION  
Capacity Coil Airfl Ent  Lvg 

(cfm) Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Oeg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cf 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

365 

-ENGINEERING CHECKS- -TEMPERATURES 
Clg X  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 
-59.41 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

:F)- 
Htg 
68.1 
38.e 
39. C 
39.0 
68.0 
o.c 
o.c 
0.( 
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System Block UH UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/WB/HR: 0/ 0/ 0. 0 * 

* 
0ADB:  0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space   Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh)    (*) * (Btuh) (Btuh) (t) 
Skylite Solr 0 0 0 0.00 * 0    0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0    0 00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0    0 00 * 0 -74,057 21.67 
Glass Solar 0 0 0 0.00 * 0    0 00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0   0 00 * -73,355 -73,355 21.47 
Wall Cond 0 0 0 0.00 * 0    0 00 * -30,899 -38,407 11.24 
Partition 0 0 0.00 * 0    0 00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0    0 00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0    0 00 * -155, 894 -155,894 45.62 
Sub Total-) 0 0 0 0.00 * 0    0 00 * -260, 148 -341,713 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0    0 00 * 0 0 0.00 
People 0 0 0.00 * 0    0 00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0    0 00 * 0 0 0.00 
Sub1 Total"-) 0 0 0 0 0.00 * 0   0 00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0 00 * -84, 880 0 0.00 
Outside Air 0 0 0 0 0.00 * 0   0 00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0 00 * 0 0.00 
Ret. fan Heat 0 0 0.00 * 0 00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0 00 * 0 0.00 
OV/UNOR Sizing 0 0 0.00 * 0    0 00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0 00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0 00 * 0 0.00 

Grand'Total==> 0 0 0 0 0.00 * 0    0.00 * -345, 028 -341,713 

An TAP 

100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/W8/HR Leav tng DB/WB/HR Gross Total 
-AREAS  

Glass (sf) (%) 
(Tons) (Nbh) (Mbh) (cfm) . Deg F Deg F Grains Deg F )eg F Grains Floor 9,886 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0   0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0   0.0 Roof 8,985 0  0 
Totals    0.0 

 UCATTkm 

0.0 Wall 3, 392    1,363  40 

-TEMPERATURES (F) — -HircrLuwa ^uiur "tnüiriLtniriti i,nc^i\o-- 
Capacity Coil A irfl  Ent Lvg Type Pooling Seating Clg %  0A 0.0 Type  Clg Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAD8    0.0 120.5 
Main Htg   -349.1 6, 335  67.4 120.5 Infil 0 2,238 Clg Cfm/Ton 0.00 Plenum   0.0 39.6 
Aux Htg    0.0 0   0.0 0.0 Supply 0 6,035 Clg Sqft/Ton 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat      0.0 0   0.0 0.0 Return 0 6,035 No. People 0 Runarnd  0,0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 F n MtrTD  0.0 0.0 
Opt Vent     0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.61 Fn BldTD  0.0 0.0 
Total     -349.1 Auxil 0 0 Htg Btur i/Sq Ft -35.32 F n Frict 0.0 0.1 
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BUILDING U-VALUES - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

BUILDING     U-VALUES 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.317 45.0 9.63 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.343 0.317 45.0 9.63 

2 LIQUOR STORE 0.000 0.000 0.000 0.000 0.000 0 000 0.000 0.343 0.317 100.3 21.77 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 000 0.000 0.343 0.317 100.3 21.77 

4 LIBRARY 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 46.8 10.79 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 46.8 10.79 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 45.3 10.44 
Zone ; 5 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 45.3 10.44 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 49.2 10.88 

6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 67.4 15.31 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 67.4 15.31 

7 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 114.6 25.67 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 114.6 25.67 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 75.9 17.16 

7 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 114.6 25.67 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 114.6 25.67 

8 2ND FL TOILETS 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 62.6 14.24 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 62.6 14.24 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 78.1 17.65 

3 LIQUOR STORAGE 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.343 0.317 29.8 6.29 
Zone j 

4 

3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.343 0.317 29.8 6.29 
LIBRARY 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 46.8 10.79 

Zone : 4 Total/Ave. 0.000 0.000 O.000 0.000 0.232 0 810 0.837 0.343 0.317 46.8 10.79 
5 GAME ROOM 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 45.3 10.44 

Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 45.3 10.44 
6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 67.4 15.31 

Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 67.4 15.31 
System 4 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 47.0 10.75 
Building 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 50.5 11.33 
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BUILDING AREAS - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

BUILDING     AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate    Room Area Area Area Area /Rf Area Area /HI Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) w (sqft) (sqft) (*) (sqft) 

1 1ST PL OFFICES   1 1    8,053 8,053 0 0 0 0 0 624 24 1,926 
Zone 1 Total/Ave. 8,053 0 0 0 0 0 624 24 1,926 

2 LIQUOR STORE    1 1    1,127 1,127 0 0 0 0 0 0 0 739 
Zone 2 Total/Ave. 1,127 0 0 0 0 0 0 0 739 

4 LI8RARY       1 1    3,692 3,692 0 0 0 0 3,692 576 44 733 
Zone 4 Total/Ave. 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM      1 1    4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone , 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 
System 1 Total/Ave. 17,026 0 0 0 0 7,846 1,776 30 4,174 

6 2ND FL OFFICES   1 1    1,139 1,139 0 0 0 0 1,139 192 32 403 
Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 

7 2ND FL OFFICE    1 1     248 248 0 0 0 0 248 96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 
System 2 Total/Ave. 1,387 0 0 0 0 1,387 288 33 579 

7 2ND FL OFFICE    1 1     248 248 0 0 0 0 248 .96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 

8 2ND FL TOILETS   1 1     582 582 0 0 0 0 582 96 34 181 
Zone 8 Total/Ave. 582 0 0 0 0 582 96 34 184 
Systein 3 Total/Ave. 830 0 0 0 0 830 192 35 360 

3 LIQUOR STORAGE   1 1     901 901 0 0 0 0 0 24 18 112 
Zone j 3 Total/Ave. 901 0 0 0 0 0 24 18 112 

LIBRARY       1 1    3,692 3,692 0 0 0 0 3,692 576 44 733 
Zone ! 4 Total/Ave. 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM      1 1    4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 

6 2ND FL OFFICES   1 1    1,139 . 1,139 0 0 0 0 1,139 192 32 403 
Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 
System 4 Total/Ave. 9,886 0 0 0 0 8,985 1,368 40 2,023 
Building 29,129 0 0 0 0 19,048 3,624 34 7,137 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 0.232 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value -" 0.500 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value :  0.329 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  18.58 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) :  33.33 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 

REPLACE FLUORESCENT LAMPS 

E H LOAD PROFIL 

System Totals 

j i j i 

Percent -- Cool ing Load —   Heatinc Load — Cooling Airflow — Heating Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (BtuhJ (*) (Cfm) (*) (Cfm) (X) 

0 - 5 2.7 5 39 -60,507 24 558 1,202.5 0 0 0.0 0 0 
5 - 10 5.5 11 89 -121,014 29 672 2,405.0 0 0 0.0 0 0 

10 - 15 8.2 0 0 -181,521 19 442 3,607.4 0 0 0.0 0 0 
15 - 20 11.0 7 53 -242,027 3 68 4,809.9 0 0 0.0 0 0 
20 - 25 13.7 5 42 -302,534 1 24 6,012.4 0 0 0.0 0 0 
25 - 30 16.5 11 86 -363,041 2 35 7,214.9 59 3,638 0.0 0 0 
30 - 35 19.2 2 18 -423,548 1 23 8,417.4 0 0 0.0 0 0 
35 - 40 22.0 7 58 -484,055 0 7 9,619.8 0 0 0.0 0 0 
40 - 45 24.7 9 71 -544,562 2 42 10,822.3 0 0 0.0 0 0 
45 - 50 27.5 6 51 -605,069 2 42 12,024.8 0 0 0.0 0 0 
50 - 55 30.2 5 43 -665,576 10 229 13,227.3 0 0 0.0 0 0 
55 - 60 33.0 11 90 -726,083 7 162 14,429.8 24 1,450 0.0 0 0 
60 - 65 35.7 2 19 -786,589 0 0 15,632.2 0 0 0.0 0 0 
65 - 70 36.5 5 38 -847,096 0 0 16,834.7 0 0 0.0 0 0 
70 - 75 41.2 8 65 -907,603 0 0 18,037.2 17 1,070 0.0 0 0 
75 - 80 44,0 2 15 -968,110 0 0 19,239.7 0 0 0.0 0 0 
80 - 85 46.7 1 5 -1,028,617 0 0 20,442.2 0 0 0.0 0 0 
85 - 90 49.5 2 20 -1,089,124 0 0 21,644.6 0 0 0.0 0 0 
90 - 95 52.2 0 0 -1,149,631 0 0 22,847.1 0 0 0.0 0 0 
95 - }00 55.0 0 0 -1,210,138 0 0 24,049.6 0 0 0.0 0 0 
Hours 'Off Ö.0 0 7,958 0 0 6,456 0.0 0 2,602 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

U I L D I N G  TEMPERATURE P R 0 F I L E S 

Temperature       -- —'  Zone Number  
Range 12        4        5        6        7.783456 

(F) 

Max. Temp. 83.5   81.1    89.9   88.9   87.3   87.5 104.0 103.9 127.7 108.8 107.8 104.1 
Mo./Hr. 7 20   7 21    7 20   7 20   7 20   7 20   8 20   7 20   8 18   7 21    7 19   7 19 

Day Type 4       4       4        4       4       4        12       2        12       2 

  Number of Hours   
Above 100 0   0 0   0   0   0 543 558 2,928 1,241 1,005  549 
95-100 0   0 0   0   0   0 1,348 958  226  924 757 1,006 
90-95 0   0 0   0   0   0 824 1,008  305  657 804  991 
85-90 0   0 218  154  110  132 475 474  645  649 556  452 
80 - 85 820  274 1,443 1,305  993 1,070 482 674  48  201 480  674 
75 - 80 2,451 2,477 1,788 1,848 2,194 2,255 34 0  746  51 70   0 
70 - 75 773  938 482  399  409  317 353 238 1,088  661 388  84 
65 - 70 2,053 2,157 590  604  386  427 1,917 2,007 1,531 1,750 1,735 2,015 
60- 65 1,019 1,325 759  544  779 1,060 1,0611,051  489  924 987 1,102 
55 - 60 631  730 635  716  664  499 743 782  282  718 799  779 
50 - 55 377  336 S23  655  660  885 980 1,010  472  984 1,179 1,108 
Below 50 636  523 2,022 2,535 2,565 2,115 0 0   0   0 0   0 

lin. Temp. 37.0 39.0 34.5 32.1 33.2 36.2 54.9 54.9 54.9 54.9 54.9 54.9 
Mo./Hr. 2 7 2 7 2 10 2 3 2 8 2 9 1 5 1 6 1 1 1 6 1 4 1 5 

Day Type 5   5 4   5   5   4 3 2   4   2 3   2 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

ELEC 

 r 

DEMAND 

u n 1 n L i  tut 

HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 12,515 65 1,276 7 
Feb 11,323 65 1,217 7 
March 13,700 65 681 7 
April 11,909 65 143 7 
May 15,523 144 0 0 
June 19.806 149 0 0 
July 22,550 152 0 0 
Aug 20,755 149 0 0 
Sept 14,080 145 0 0 
Oct 13,099 65 109 7 
Nov 11,912 65 458 7 
Dec 11,919 65 1,031 7 
Total 179.092 152 4,915 7 

Building Energy Consumption = 37, 859 (Btu/Sq Ft/Year) 
Source Er lergy Consumption - 85, 458 (Btu/Sq Ft/Year) 

Floor Area =    29,129 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 

REPLACE FLUORESCENT LAMPS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip --.Mon thly Consumption 
Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 11754 10635 12873 11194 12314 12314 11194 12873 11194 12314 11194 11194 141,048 
PK 61.2 61.2 61.2 61.2 61.2 61.2 61.2 61.2 61.2 61.2 61.2 61.2 61.2 

1 MISC LD 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LD 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 MISC LD 
OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

4 MISC LD 
P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

5 MISC LD 
P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 

f 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 

6 MISC LD 
P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 0 1209 4630 7873 4858 1063 0 0 0 19,633 
PK 0.0 0.0 0.0 0.0 62.9 65.4 67.6 65.6 63.2 0.0 0.0 0.0 67.6 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 126 426 763 454 112 0 0 0 1,880 
PK 0.0 0.0 0.0 0.0 3.3 5.1 6.0 5.0 3.7 0.0 0.0 0.0 6.0 

1 EQ5303 CONTROLS 
ELEC 0 0 0 0 24 66 60 69 22 0 0 0 241 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 EQ1161 AIR-CLD CONO COMP <15 TONS 
ELEC 0 0 0 0 98 545 950 589 95 0 0 0 2,277 
PK 0.0 0.0 0.0 0.0 7.9 8.3 8.5 8.3 8.0 0.0 0.0 0.0 8.5 

2 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 10 51 92 56 10 0 0 0 219 
PK 0.0 0.0 0.0 0.0 0.3 0.6 0.8 0.6 0.5 0.0 0.0 0.0 0.8 

EQ5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
REPLACE FLUORESCENT LAMPS 

ELEC 0 0    0 0 17 59 60 63 17 0 0 0 217 
PK 0.0 0.0   0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 748 677   819 712 1693 1684 1530 1760 1539 784 712 712 13,369 
PK 3.6 3.6   3.6 3.6 7.7 7.7 7.6 7.7 7.7 3.6 3.6 3.6 7.7 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 31 31 29 33 29 0 0 0 153 
PK 0.0 0.0   0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

4 EQ4381 PROPELLER FAN 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ2102 PURCHASED DIST. HOT WATER 
P H0TH20 1276 1217   681 143 0 0 0 0 0 109 458 1031 4,915 
PK 6.8 6.8   6.8 6.8 0.0 0.0 0.0 0.0 0.0 6.6 6.8 6.8 6.8 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 13 12    8 2 0 0 0 0 0 1 6 13 55 
PK 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 
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jtk      UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
^^  REPLACE FLUORESCENT LAMPS 

C H E C 1/ C II M 0  ___ UI1LIIT   r t H l\ 

Utility ELECTRIC DEMAND 

Peak Value   152.5 (kW) 
Yearly Time of Peak 15 (hr) 7 (mo) 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name            Equipment Description (kW) (*) 

Cooling Equipment 

1      EQ1161  AIR-CLD COND COMP <15 TONS 73.9 48.49 
2      EQ1161  AIR-CLD COND COMP <15 TONS 9.6 6.29 

Sub Total 83.5 54.77 

Sub Total 0.0 0.00 

^^  Air Moving Equipment 

1             SUMMATION OF FAN ELECTRICAL DEMAND 7.6 5.02 
2             SUMMATION OF FAN ELECTRICAL DEMAND 0.1 0.09 

Sub Total 7.8 5.11 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 61.2 40.12 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 61.2 40.12 

Grand Total 

• 

152.5 100.00 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 46 

Weather File Code: CARLIS LE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbn/F) 
Density-Specific Heat Prod: 1.0882 (ßtu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

15: 9:10  1/13/94 
C846 .TM 
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AIRFLOW - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

SYSTEM     SUMMARY 

(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfffl) 

Cooling 
Airflow 

(Cfm) 

--' Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 
Airflow 

(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 PTAC 
3 RAD 
4 UH 

Totals 

1,731 
0 
0 
0 

1.731 

15,864 
1,608 

.0 
0 

17,472 

15,964 
1,608 

0 
6,035 
23,607 

19,891 
2,180 

0 
0 

22,071 

5,658 
572 
365 

2,238 
8,833 

CAPACITY - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

SYSTEM     SUMMARY 

(Design Capacity Quantities) 

System 
Number 

 -- Cooling -  —- -  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 

System Capacity Capacity Capacity  Totals  Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh 

1 SZ 

2 PTAC 

3 RAD 

4 UH 

Totals, 

47.2 
6.1 
0.0 
0.0 

53.2 

.0 0. 

.0 0. 

.0 0. 

.0 0. 

.0 0. 

47.2 

6.1 

0.0 

0.0 

53.2 

-662,886 

-84,944 

-49,312 

-349,136 

•1,146,277 

-67,477 

0 

0 

0 

-67,477 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 
0 

The building peaked at hour 16 month 7 with a capacity of  52.9 tons 

ENGINEERING CHECKS - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

-662,886 
-84,944 
-49,312 

-349,136 
-1,146,277 

  t a 

Percent 

la 1 n  L t K 1 11 b i/ n t i/ i\ 

—- Heat ng — ing  
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Fl oor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main SZ 10.91 0.93 336.3 360.9 33.25 0.94 -38.93 17,026 
2 Main PTAC 0.00 1.16 265.2 228.8 52.45 1.16 -61.24 1,387 
3 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -59.41 830 
4 Main UH 0.00 0.00 0.0 0.0 0.00 0.61 -35.32 9,886 
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^B  System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr; 7/14 * Mo/Hr: " /16 * Mo/Hr: 13/ 1 
Outside Air -) 0AD6/NB/HR; 91/ 74/105. 0 * 

* 
OADB: 91 * 

* 
* 

OADB:  4 

Space Ret. Air Ret: Air Net Percnt * Space Percnt Space Peak Coil Peak Percnt 
Se is.+Lat. Sensible Latent . Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 124,323 124,323 21.96 * 0 0.00 * 0 -90,278 16.49 
Glass Solar 70,848 0 70,848 12.51 * 73,968 23.36 * 0 0 0.00 
Glass Cond 19,448 0 19,448 3.44 * 19,852 6.27 * -95,233 -95,233 17.40 
Wall Cond 18,393 3,672 22,064 3.90 * 19,556 6.17 * -67 914 -88,307 16.13 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 148.637 148,637 26.25 * 66,238 20.91 * -273 498 -273,498 49.97 
Sub Total-) 257,325 127,995 385,320 68.06 * 179,614 56.71 * -436 645 -547,316 100.00 

Internal Loads * * 
Lights 84,765 0 84,765 14.97 * 87,377 27.59 * 0 0 0.00 
People 32,428 32,428 5.73 * 15,332 4.84 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 117,194 0 0 117,194 20.70 * 102,709 32.43 * 0 0 0.00 

Ceiling Load 42,679 -42,679 0 0.00 * 34,387 10.86 * -30 360 0 0.00 
j^t  Outside Air 0 0 0 66,988 11.83 * 0 0.00 * 0 0 0.00 
Sp  Sup. Fan Keat 12,410 2.19 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0,00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 -0.00 * 0 -0.00 * 0 0 0.00 
Exhaust Heat -15,769 0 -15,769 -2.79 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
* 

0 0.00 
! 

Grand Total-) 417,198 69,547 0 

Tlir> PdTI  c 

566,142 

ri ri-'TTnij- 

100.00 * 316,709 100.00 -467, 005 -547,316 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering D8/W8/HR Leaving D8/WB/HR Gross Total 
-AREAS  

Glass (sf) (*) 
(Tons) (Mbit) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 17, 026 

Main Clg   47.2 566.1 428.3 15,864 83.8 67 0  74 .8 55.9  55.3 65.8 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0.0 0.0  0.0 0.0 Roof 7, 846 0  0 
Totals    47.2 566.1 Wall 5, 950    1,776  30 

ntnimu tuiu 3CLLU1UN   HIIULUHS \crmj-  tnbinttKlNlj Ltitus-- ** -TEMPERATURES (F) — 
Capacity Coil A lrfl  Ent Lvg Type Pooling 1 (eating   Clg %  OA 10.9 Type  Clg Htg 

(Nbh) (cfm)  Deg F Deg F Vent 1,731 0  Clg Cfnt/Sqf t 0.93 SADB    56.7 94.9 
Main Htg   -662.9 15, 964  56.7 94.9 Infil 3,927 3,927  Clg Cfm/Ton 336.26 Plenum  82.9 58.6 
Aux Htg    0.0 0   0.0 0.0 Supply 15,864 15,964  Clg Sqft/To i 360.88 Return  83.0 57.9 
Preheat    -67.5 15, 364  52.0 55.9 Mincfm 0 0  Clg Btuh/Sqft 33.25 Ret/OA  83.8 57.9 
Reheat     0.0 0   0.0 0.0 Return 15,864 15,964  No. People 61 Runarnd 75,0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 1,731 0  Htg X  OA 0.0 F n MtrTD 0.2 0.2 

4fe Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqF 0.94 F n BldTD 0.1 0.1 
^^ Total     -662.9 Auxil 0 0  Htg Btuh/SqFt -38.93 F n Frict 0.4 0.4 
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System   2 Peak PTAC - PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time "> Mo/Hr: 7/14 * Mo/Hr: 7/15 * Mo/Hr: 13/ 1 
Outside Air "> 0ADB/WB/HR: 91/ 74/105.0 * 

* 
0AD8: 91 * 

* 
OADB:  4 

Space Ret. Air Ret.' Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Ser s.+Lat. Sensible Latent . Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Roof Cond 0 21,218 21,218 29.16 * 0 0.00 * 0   -17,622 20.70 
Glass Solar 11,232 0 11,232 15.44 * 10,944 27.83 * 0       0 0.00 
Glass Cond 3,009 .0 3,009 4.14 * 3,180 8.09 * -15 443   -15,443 18.14 
Wall Cond 2,731 542 3,274 4.50 * 2,977 7.57 * -9,254   -12,213 14.35 
Partition 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 24,717 24,717 33.97 * 9,865 25.09 * -39, 853   -39,853 46.81 
Sub Total-) 41,690 21,760 63,450 87.21 * 26,967 68.57 * -64 550   -85,131 100.00 

Internal Loads * * 
Lights 6,515 0 6,515 8.96 * 6,686 17.00 * 0       0 0.00 
People 2,558 2,558 3.52 * 1,167 2.97 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total-) 9,074 0 0 9,074 12.47 * 7,853 19.97 * 0       0 0.00 

Ceiling Load 4,073 -4,073 0 0.00 * 4,507 11.46 * -4, 128       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 229 0.31 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal 8ypass 0 0 0 0.00 * 0.00 * 0 0.00 

i 

Grand Total — ) 54,837 17,687 0 72,753 100.00 * 39,327 100.00 * -68, 678   -85,131 100.00 

Total Capacity Sens Cap. Coil Airfl   Enterin« 3 DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 1,387 

Main Clg   6.1 72.8 56.3 1,608 84.0 65 4  66.5 52.4  49.9 50.7 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0  0.0 0.0 Roof 1,387 0  0 
Totals    6.1 72.8 Wall 867     288  33 

-TEMPERATURES (F) — nt.HIJ.HU k/UiL OLLCUiun   HIKrLUWi (C1B)      --tNülNttlUrtu onttM— 
Capacity Coil A irfl  Ent Lvg Type Pooling Heating   Clg %  OA ).0 Type  Clg Htg 

(Hbh) (cfiii)  Deg F Deg F Vent 0 0  Clg Cfm/Sqft 1 16 SAD8    52.5 107.3 
Main Htg   -84.9 1, 608  58.7 107.3 Infil 572 572  Clg Cfm/Ton 265 16 Plenum  84.3 58.7 
Aux Htg    0 0 0   0.0 0.0 Supply 1,608 1,608  Clg Sqft/Ton 228 77 Return  83.9 58.7 
Preheat    -0 0 1, 608  58.7 52.4 Mincfm 0 0  Clg Btuh/Sqft 52 45 Ret/OA  83.9 58.7 
Reheat     0 0 0   0.0 0.0 Return 1,608 1,608  No. People 5 Runarnd 75.0 68.0 
Humidif     0 0 0   0.0 0.0 Exhaust 0 0  Htg \ OA ).0 Fn MtrTD 0.0 0.0 
Opt Vent    0 0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1 16 Fn BldTD 0,0 0.0 
Total     -84 9 Auxil 0 0  Htg Btuh/SqFt -61 24 Fn Frict 0.1 O.C 
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Systeir 3 Block RAO RADIATION 

nnttntttttutttnntn COOLING COIL PEAK unnttn*ntu*tnu*wnnu CLG £ PACE PEAK mm****** HEATING COIL PEAK ******** 

Peaked at Time -> Mo/Hr: 0/ 0 * Mo/f ir: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air —> 0AD8/WB/HR: )/ 0/ o.c * 
} 

0AD8:  0 % 
% 

OADB:  4 

Space Ret. Air Ret.' Air Net Percnt * Space   Percnt * Space Peak Coil Peak Percnt 

Sens .+Lat. Sensible Latent . Total Of Tot * Sensible  Of Tot t Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh)    (\) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 t 0       0 0.00 

Skylite Cond 0 0 0 0 00 * 0   0.00 * 0       0 0.00 

Roof Cond 0 0 0 0 00 * 0   0.00 * 0    -6,714 13.61 

Glass Solar 0 0 0 0 00 * 0   0.00 * 0       0 0.00 

Glass Cond 0 0 0 0 00 * 0   0.00 * -10, 295   -10,295 20.88 

Wall Cond 0 0 0 0 00 * 0   0.00 * -5,711   -6,907 14.01 

Partition 0 0 0 00 t 0   0.00 * 0      0 0.00 

Exposed Floor 0 0 0 00 t 0   0.00 * 0       0 0.00 
Infiltration 0 0 0 00 t 0   0.00 * -25,396   -25,396 51.50 

Sub Total-) 0 0 0 0 00 t 0    0.00 * -41, 403   -49,312 100.00 

Internal Loads * * 

Lights 0 0 0 0 00 * 0   0.00 * 0       0 0.00 

People 0 0 0 00 * 0   0.00 t 0       0 0.00 

Misc 0 0 0 0 0 00 * 0    0.00 t 0       0 0.00 

Sub Total-) 0 0 0 0 0 00 t 0   0.00 % 0       0 0.00 

Ceiling Load 0 0 0 0 00 t 0    0.00 t -7, 805       0 0.00 

Outside Air 0 0 0 0 0 00 * 0   0.00 t 0       0 0.00 

Sup. Fan Heat 0 0 00 * 0.00 % 0 0.00 

Ret. Fan Heat 0 0 0 00 * 0.00 % 0 0.00 

Duct Heat Pkup 0 0 0 00 * 0.00 t 0 0.00 

OV/UNDR Sizing 0 0 0 00 t 0    0.00 t 0       0 0.00 

Exhaust Heat 0 0 0 0 00 i 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0 00 t 

t 
0.00 * 0 0.00 

Grand Total") 0 0 0 0 0.00 t 0   0.00 % -49, 208   -49,312 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering D8/WB/HR Leaving D8/W8/HR Gross To 
HKLHJ 

tal   Glass (sf) (%) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 830 

Main Clg   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0   0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0   0.0 Roof 830 0  0 

Totals    0.0 0.0 Wall 553      192  35 

:OIL SEL rrTTCiK]  -AIRFLOWS (cfm) -ENGINEERING CHECKS— -TEMPERATURES (Fi- til1UN  ll / 

Capacity Coil Airfl  Ent Lvg Type Cooling Heating Clg X  OA 0.0 Type  Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB    0.0 68.1 

Hain Htg   -49.3 0   0.0 0.0 Infil 0 365 Clg Cftn/Ton 0.00 Plenum   0.0 38.6 

Aux Htg    0.0 0   0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 39.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 39.0 

Reheat      0.0 0   0.0 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.C 

Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg X  OA 0.0 Fn MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 Fn 81dTD 0,0 O.C 
Total     -49.3 Auxil 0 0 Htg Btuh/SqFt -59.41 Fn Frict 0.0 O.C 
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JB  System   4 8lock UH - UNIT HEATERS 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 0/ 0 * Mo/I ir:    0/ 0 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/W8/HR: 0/ 0/ 0. 0 * 

* 
0AD8: 0 * 

* 
0AD8:  4 

Space Ret. Air Ret.' Air Net Percnt * Sp< ice Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent . To tal Of Tot * Sensit )le Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0 00 * 0 0.00 * 0 -74,057 21.67 
Glass Solar 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0 00 * 0 0.00 * -73,355 -73,355 21.47 
Wall Cond 0 0 0 0 00 * 0 0.00 * -30, 899 -38,407 11.24 
Partition 0 0 0 00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0 00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0 00 * 0 0.00 * -155, 894 -155,894 45.62 
Sub Total") 0 0 0 0 00 * 0 0.00 * -260, 148 -341,713 100.00 

Internal Loads * * 
Lights 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
People 0 0 0 00 * 0 0.00 * 0 0 0.00 
llisc 0 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0 00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0 00 * 0 0.00 * -84, 880 0 0.00 
g/^     Outside Air 
«P Sup. Pan Heat 

0 0 0 0 0 00 * 0 0.00 * 0 0 0.00 
0 0 00 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0 00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0 00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0 00 t 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0 00 * 0.00 * 0 0.00 
Terminal 8ypass 0 0 0 0 00 * 0.00 * 0 0.00 

Grand Total") 0 0     0 0 0.00 * 0 0.00 * -345, 028 -341,713 

AflCAO 

100.00 

Total Capacity Sens Cap. Coil Airfl Enterin 3 DB/W8/HR Leavi ng DB/W8/HR Gross To tal 
-AREAS  

Glass (sf) w 
(Tons) (Mbh) (Mbh) (cfn) Deg F Deg F Grains Deg F Deg F Grains Floor 9, 886 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 8, 985 0  0 
Totals    0.0 0.0 Wall 3, 392    1,368  40 

 , UCATTMP COIL SELE PTTnki __ -AIRFLOWS (cfm)- -ENGINEERING CHECKS— -TEMPERATURES (F) — 11 iUN  

Capacity Coil A] rfl  Ent Lvg Type Pooling r eating Clg %  0A 0.0 Type  Clg Htg 
(Hbh) (cfffl)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAD8    0.0 120.5 

Main Htg   -349.1 6,C 35  67.4 120.5 Infil 0 2,238 Clg Cfm/Ton 0.00 Plenum   0.0 39.6 
Aux Htg    0.0 0   0.0 0.0 Supply 0 6,035 Clg Sqft/Ton 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/0A   0.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 0 6,035 No. People 0 Runarnd  0.0 68.0 

   Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % 0A 0.0 F n MtrTD 0.0 O.C 
mk   Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.61 F n 81dTD 0,0 0.0 
^^ Total     -349.1 Auxil 0 0 Htg Btuh/SqFt -35.32 F n Frict 0.0 0.1 
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BUILDING U-VALUES - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

U I L D I N G  U-VALUES 

— Room U-Val ues Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 1ST PL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.317 45.0 9.63 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.343 0.317 45.0 9.63 

2 LIQUOR STORE 0.000 0.000 0.000 0.000 0.000 0 000 0.000 0.343 0.317 100.3 21.77 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 000 0.000 0.343 0.317 100.3 21.77 

4 LIBRARY 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 46.8 10.79 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 46.8 10.79 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 45.3 10.44 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 45.3 10.44 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 49.2 10.88 

6 2ND PL OFFICES 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 67.4 15.31 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 67.4 15.31 

7 2ND PL OFFICE 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 114.6 25.67 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 114.6 25.67 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 75.9 17.16 

7 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 114.6 25.67 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 114.6 25.67 

8 2ND FL TOILETS 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 62.6 14.24 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 62.6 14.24 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 78.1 17.65 

3 LIQUOR STORAGE 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.343 0.317 29.8 6.29 
Zone , 3 Total/Ave. 0.000 0.000 0,000 0.000 0.000 0 810 0.837 0.343 0.317 29.8 6.29 

4 LIBRARY 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 46.8 10.79 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 46.8 10.79 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 45.3 10.44 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 45.3 10.44 

6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 67.4 15.31 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 67.4 15.31 
System 4 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 47.0 10.75 
ßuilding 0.000 0.000 0.000 0.000 0.232 0 810 0.837 0.343 0.317 50.5 11.33 
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BUILDING AREAS - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

U I L D I AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate Room Area Area Area Area /Rf Area Area /HI Area 
Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 1ST FL OFFICES 1 1 8,053 8,053 0 0 0 0 0 624 24 1,926 
Zone 1 Total/Ave. 8,053 0 0 0 0 0 624 24 1,926 

2 LIQUOR STORE 1 1 1,127 1,127 0 0 0 0 0 0 0 739 
Zone 2 Total/Ave. 1,127 0 0 0 0 0 0 0 739 

4 LI8RARY 1 1 3,692 3,692 0 0 0 0 3,692 576 44 733 
Zone 4 Total/Ave. 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM 1 1 4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 
System 1 Total/Ave. 17,026 0 0 0 0 7,846 1,776 30 4,174 

6 2ND FL OFFICES 1 1 1,139 1,139 0 0 0 0 1,139 192 32 403 
Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 

7 2ND FL OFFICE 1 1 248 248 0 0 0 0 248 96 35 176 
Zone 7 Total/Ave, 243 0 0 0 0 248 96 35 176 
System 2 Total/Ave. 1,387 0 0 0 0 1,387 288 33 579 

7 2ND FL OFFICE 1 1 248 248 0 0 0 0 248 96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 

8 2ND FL TOILETS 1 i 582 582 0 0 0 0 582 96 34 184 
Zone 8 Total/Ave. 582 0 0 0 0 582 96 34 184 
System 3 Total/Ave. 830 0 0 0 0 830 192 35 360 

3 LIQUOR STORAGE i 1 901 901 0 0 0 0 0 24 18 112 
Zone 3 Total/Ave. 901 0 0 0 0 0 24 18 112 

4 LIBRARY i 
1 
1 3,692 3,692 0 0 0 0 3,692 576 44 733 

Zone 4 Total/Ave. ■ 3,692 0 0 0 0 3,692 576 44 733 
5 GAME ROOM 1 1 4,154 4,154 0 0 0 0 4,154 576 43 775 

Zone 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 
6 2ND FL OFFICES 1 1 1,139 1,139 0 0 0 0 1,139 192 32 403 

Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 
System 4 Total/Ave. 9,886 0 0 0 0 8,985 1,368 40 2,023 
Building 29,129 0 0 0 0 19,048 3,624 34 7,137 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   : 0.232 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value   :  0.500 (Btu/Hr/Sq Ft/F) . 
Overall Building U-Value : 0.329 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) = 18.58 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 33.33 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

System Total 

t n L U R l) V  K U t  1 L 

Percent — Cool ing Load —   Heating Load — Cooling Airflow — Heating Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfn) (*) (Cfn) (*) 

0 - 5 2.7 8 64 -60,688 26 621 1,180.4 0 0 0.0 0 0 
5 - 10 5.3 7 52 -121,375 28 662 2,360.7 0 0 0.0 0 0 

10 - 15 8.0 1 4 -182,063 18 439 3,541.1 0 0 0.0 0 0 
15 - 20 10.6 10 79 -242,751 2 52 4,721.5 0 0 0.0 0 0 
20 - 25 13.3 7 53 -303,439 2 56 5,901.8 0 0 0.0 0 0 
25 - 30 16.0 5 41 -364,126 2 48 7,082.2 59 3,638 0.0 0 0 
30 - 35 18.6 7 56 -424,814 1 13 8,262.6 0 0 0.0 0 0 
35 - 40 21.3 9 68 -485,502 1 24 9,442.9 0 0 0.0 0 0 
40 - 45 24.0 4 32 -546.190 0 0 10,623.3 0 0 0.0 0 0 
45 - 50 26.6 11 85 -606,878 2 49 11,803.7 0 0 0.0 0 0 
50 - 55 29.3 3 22 -667,565 11 264 12,984.0 0 0 0.0 0 0 
55 - 60 31.9 11 87 -728,253 7 162 14,164.4 24 1,450 0.0 0 0 
60 - 65 34.6 0 . 0 -788,941 0 0 15,344.8 0 0 0.0 0 0 
65 - 70 37.3 5 38 -849,629 0 0 16,525.1 0 0 0.0 0 0 
70 - 75 39.9 8 65 -910,316 0 0 17,705.5 17 1,070 0.0 0 0 
75 - 80 42.6 L 15 -971,004 0 0 18,885.9 0 0 0.0 0 0 
80 - 85 45.3 1 5 -1,031,692 0 0 20,066.2 0 0 0.0 0 0 
85 - 90 47.9 3 20 -1,092,379 0 0 21,246.6 0 0 0.0 0 0 
90 - 95 50.6 0 0 -1,153,067 0 0 22,427.0 0 0 0.0 0 0 
95 - |00 53.2 0 0 -1,213,755 0 0 23,607.3 0 0 0.0 0 0 
Hours Off 0.0 0 " ?,974 0 0 6,370 0.0 0 2,602 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

BUILDING  TEMPERATURE PROFILES 

Temperature   -'-  Zone Number  
Range 12   4   5   6   7   7   8   3   4   5   6 

(F) 

Max. Temp. 83.5   81.1   89.9   88.9   87.3   87.5 103.5 102.9 123.1 107.7 106.6 103.1 
Mo./Hr. 7 20   7 22   7 20   7 20   7 20   7 20   8 20   7 20   8 18   7 21    7 20   7 19 

Day Type 4       4       4       4       4       4       12       2       112 

  Number of Hours   
Above 100 0 0 0 0   0   0  451  297 2,912 1,045 824 293 
95-100 0 0 0 0   0   0 1,278 1,075 44 1,004 870 1,116 
90-95 0 0 0 0   0   0  946 1,111 337 681 650 1,044 
85-90 0 0 203 154  110  132  470  460 807 613 664 466 
80 - 35 696 257 1,430 1,251  975 1,061  527  729 40 329 576 753 
75 - 80 2,561 2,375 1,812 1,858 2,212 2,228  17   0 495 34 88 0 
70 - 75 635 1,040 465 426  392  336  288  117 1,017 566 285 84 
65 - 70 2,074 2,165 553 575  399  444 1,976 2,032 1,781 1,797 1,793 1,986 
60 - 65 1,116 1,327 779 545  738 1,034 1,044 1,139 547 967 991 1,098 
55 - 60 658 734 624 672  706  493  779  769 282 740 836 812 
50 - 55 376 335 758 655  625  896  984 1,031 498 984 1,183 1,108 
Below 50 644 527 2,136 2,624 2,603 2,136   0   0 0 0 0 0 

Min. Temp. 36.9 39.0 34.4 32.0 33.0 36.1 54.9 54.9 54.9 54.9 54.9 54.9 
Mo./Hr. 2 7 2 7 2 10 2 10 2 8 2 10 1 5 1 6 1 24 1 6 1 4 1 5 

Day Type 5 5 4 4   5   4   2   2 3 2 2 2 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

0 N T H L Y  ENERGY  C 0 N S U M P T I 0 

ELEC OEMANO HOT WTR HOT W DMND 
Off Peak On Peak On Peak Qn Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

10,798 56 1,305 7 
9,770 56 1,244 7 

11,821 56 719 7 
10,274 56 171 7 
13,434 131 0 0 
17,572 137 0 0 
20,463 141 0 0 
18,401 138 0 0 
12,169 133 0 0 
11,301 56 122 7 
10,277 56 484 7 
10,284 56 1.061 7 

156,565 141 5,105 7 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

Building Energy Consumption :   35,871 (Btu/Sq Ft/Year)       Floor Area :    29,129 (Sq Ft) 
Source Energy Consumption - 78,407 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 

REPLACE FLUORESCENT BALLASTS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip -- .Mon thly Consumption 
Num Code Jan feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 10075 9115 11034 9595 10555 10555 9595 11034 9595 10555 9595 9595 120,898 
PK 52.4 52.4 52.4 52.4 52.4 52.4 52.4 52.4 52.4 52.4 52.4 52.4 52.4 

1 MISC LD 

ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LO 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 MISC LO 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

4 MISC LO 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

5 MISC LO 

P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PSK 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 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 0 972 4258 7488 4454 838 0 0 0 18,010 
k 0.0 0.0 0.0 0.0 60.8 63.2 65.4 63.4 61.0 0.0 0.0 0.0 65.4 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 102 393 725 419 88 0 0 0 1,728 
PK 0.0 0.0 0.0 0.0 2.4 4.8 5.8 4.8 3.5 0.0 0.0 0.0 5.8 

1 EQ5303 CONTROLS 
ELEC 0 0 0 0 19 66 60 69 17 0 0 0 230 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 EQ1161 AIR-CLO COND COMP <15 TONS 

ELEC 0 0 0 0 77 517 923 559 76 0 0 0 2,152 
PK 0.0 0.0 0.0 0.0 7.8 8.1 8.4 8.1 7.8 0.0 0.0 0.0 8.4 

2 EQ5200 CONDENSER FANS 

ELEC 0 0 0 0 8 49 90 53 8 0 0 0 208 
PK 0.0 0.0 0.0 0.0 0.2 0.6 0.7 0.6 0.5 0.0 0.0 0.0 0.7 

2   EQ5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
REPLACE FLUORESCENT BALLASTS 

ELEC 0 0    0 0 17 59 60 63 17 0 0 0 217 
PK 0.0 0.0   0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 710 643   778 676 1654 1644 1494 1719 1503 744 676 676 12,918 
PK 3.4 3.4   3.4 3.4 7.5 7.5 7.5 7.5 7.5 3.4 3.4 3.4 7.5 

2 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 0 0    0 0 30 30 28 32 28 0 0 0 147 
PK 0.0 0.0   0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

4 EQ4381 PROPELLER FAN 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ2102 PURCHASED DIST. HOT WATER 
P HOTH20 1305 1244   719 171 0 0 0 0 0 122 484 1061 5,105 
PK 6.8 6.8   6.8 6.8 0.0 0.0 0.0 0.0 0.0 6.6 6.8 6.8 6.8 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 

ELEC 13 12    8 3 0 0 0 0 0 2 6 13 57 
PK 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 
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Utility  ELECTRIC DEMAND 

Peak Value   140.9  (kW) 
Yearly Time of Peak 15 (hr) 

Hour 15   Month   7 

7 (mo) 

UTILITY     PEAK     CHECKSUMS 

Eqp. 
Ref. 
Num. 

Equipment 
Code Name 

Cooling Equipment 

Equipment Description 

Utility 
Demand 

(kW) 

Percnt 
Of Tot 

(*) 

EQ1161 
EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 
2 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

AIR-CLD COND COMP <15 TONS 
AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 

1.4 50.70 
9.4 6.70 

0.9 57.39 

0.0 0.00 

7.5 5.30 
0.1 0.10 

7.6 5.40 

0.0 0.00 

52.4 37.21 
0.0 0.00 
0.0 0.00 

52.4 37.21 

Grand Total 140.9 100.00 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 46 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: 
System Simulation Period: 
Cooling Load Methodology: 

May    To September 
January To December 

CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

7:33:34  1/14/94 
CB46B .TM 
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Jfe  AIRFLOW - ALTERNATIVE 1 
^F   REPLACE FLUORESCENT FIXTURES 

* M M M A D V     _ 
ö 1 0 1 C II   i 

(Design Airflow ( Quantities) 

Auxil. Room naiii 

Outside Cooling Heating Return   Exhaust Supply Exhaust 
System System   Airflow Airflow Airflow Airflow   Airflow Airflow Airflow 
Number  Type    (Cfm) (Cfm) (Cfm) (Cfm)    (Cfm) (Cfm) (Cfm) 

1 SZ        1,684 15,553 15,653 19,580    5,611 0 0 
2 PTAC         0 1,544 1,544 2,116     572 0 0 
3 RAO         0 0 0 0     365 0 0 
4 UH          0 0 6,035 0    2,238 0 0 

Totals          1,684 17,097 23,232 21,696    8,786 0 0 

CAPACITY - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

SYSTEM  SUMMARY 
(Design Capacity Quantities) 

tuuiiny ■ 

Main Sys. Aux, Sys. Opt. Vent Cool ing Main Sys. Aux. Sys. Preheat Reheat Humidif. Opt. Vent Heating 
^^  System System Capacity Capacity Capacity  Totals Capacity Capacity Capacity Capacity Capacity Capacity Totals 
■V  Number  Type  (Tons)  (Tons)  (Tons)  (Tc ns)   (Btuh)   (Btuh) (Btuh) (Btuh) (Btuh) .(Btuh) (Btuh) 

i SZ       45.5 0.0 0.0    45.5  -661,631       0 -71,327 0 0 0 -661,631 
2 PTAC      6.0 0.0 0.0 6.0  -84,702      0 0 0 0 0 -84,702 
3 RAD       0.0 0.0 0.0 0.0  -49,312      0 0 0 0 0 -49,312 
4 UH        0.0 0.0 0.0 0.0  -349,136      0 0 0 0 0 -349,136 

Totals        51.4 
1 

0.0 0.0    51.4 -1,144,780      0 -71,327 0 0 0 -1,144,780 

!             The building peaked at hour 16 month 7 with a capacity of 51.3 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

 E N G I N E E RING  CHECKS  

Percent — Cooling —  -— Heating — 
System   Main/  System Outside Cfm/ Cfm/   Sq Ft   Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary   Type Air Sq Ft Ton   /Ton   Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main    SZ 10.83 0.91 342.1   374.4   32.05 0.92 -38.86 17,026 
2 Main    PTAC 0.00 1.11 258.8   232.5   51.60 1.11 -61.07 1,387 
3 Main     RAO 0.00 0.00 0.0    0.0    0.00 0.00 -59.41 830 
4 Main    UH 

• 

0.00 0.00 0.0    0.0    0.00 0.61 -35.32 9,886 
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System   1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time — > Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air —> OADB/WB/HR: 91/ 74/105. 0 

* 
OADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 121,793 121,793 22.32 * 0 0.00 * 0 -90,278 16.50 
Glass Solar 67,392 0 67,392 12.35 * 73,968 24.15 * 0 0 0.00 
Glass Cond 19,075 0 19,075 3.50 * 19,852 6.48 * -95,233 -95,233 17.40 
Wall Cond 18,084 3,570 21,654 3.97 * 19,556 6.38 * -67, 914 -88,294 16.13 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 151,003 151,003 27.67 * 66 238 21.62 * -273, 498 -273,498 49.97 
Sub Total-) 255,553 125,364 380,916 69.81 t 179 614 58.64 * -436,645 -547,303 100.00 

Internal Loads * * 
Lights 69,574 0 69,574 12.75 * 72 814 23.77 * 0 0 0.00 
People 32,175 32,175 5.90 * 15 332 5.01 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub'Total-) 101,749 0 0 101,749 18.65 * 88 146 28.78 * 0 0 0.00 

Ceiling Load 42,025 -42,025 0 0.00 * 38 561 12.59 * -30,777 0 0.00 
Outside Air 0 0 0 66,046 12.10 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 12,166 2.23 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat -15,241 0 -15,241 -2.79 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand'Total") 399,327 68,097 0 545,636 100.00 * 306 321 100.00 * -467, 422 -547,303 100.00 

;   Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR Gross Total 
-AREAS  

Glass (sf) (*) 
(Tons) (Nbh) (Mbh) (cfn) . Deg F Deg F Grains Deg F Deg F Grains Floor 17, 026 

Main Clg   45.5 545.6 405.6 15,553 83.7  67.2  75 .8 56.2 55.5 66.5 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0.0 0.0 0.0 0.0 Roof 7, 846 0  0 
Totals    45.5 

 UTATIllr 

545.6 /fall 5, 950    1,776  30 

-TEMPERATURES (F) — (ILmillU WJIL OLLCUlUn   _H1RrLuno ^liiir cnüiiiccrcinü inciivo— 

Capacity Coil A irfl Ent Lvg Type Pooling leating Clg * OA 10.8 Type  Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 1,684 0 Clg Cfm/Sqft 0.91 SADB    56.9 95.4 

Main Htg   -661.6 15, 653  56.6 95.4 Infil 3,927 3,927 Clg Cfm/Ton 342.06 Plenum  82.8 58.5 
Aux Htg    0.0 0   0.0 0.0 Supply 15,553 15,653 Clg Sqft/Ton 374.45 Return  83.0 57.8 
Preheat    -71.3 15, 553  52.0 56.2 Mincfm 0 0 Clg Btuh/Sqft 32.05 Ret/OA  83.7 57.8 
Reheat     0.0 0   0.0 0.0 Return 15,553 15,653 No. People 61 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 1,684 0 Htg % OA 0.0 F n MtrTD 0.2 0.2 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.92 F n 81dTD 0.1 0.1 
Total    -661.6 Auxil 0 0 Htg Btuh/SqFt -38.86 F n Frict 0.4 0.4 
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System 2 Peak PTAC - PACKAGED TERMINAL AIR COND. 

mm******************* COOLING COIL 
Peaked at Time — >      Mo/Hr 
Outside Air ->     OADB/WB/HR 

PEAK ******************************** CLG SPACE PEAK ******* 
7/14 *    Mo/Hr 
91/ 74/105.0 *     OADB 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Subtotal-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-=> 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 

11,232 
3,009 
2,731 

0 
0 

24,717 
41,690 

5,429 
2,558 

0 
7,988 
4,174 

0 

21 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

,144 
0 
0 

531 

21,675 

0 

0 
0 

-4,174 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

21,144 
11,232 
3,009 
3,263 

24,717 
63,365 

5,429 
2,558 

0 
7,988 

0 
0 

220 
0 
0 

53,852 17,500 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

29.54 
15.69 
4.20 
4.56 
0.00 
0.00 

34.53 
88.53 

7.59 
3.57 
0.00 

11.16 
0.00 
0.00 
0.31 
0.00 
0.00 
0.00 
0.00 
0.00 

71,572 100.00 

7/15 
91 

Space 
Sensible 

(Btuh) 
0 
0 
0 

10,944 
3,180 
2,977 

0 
0 

9,865 
26,967 

5,572 
1,167 

0 
6,738 
4,628 

0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 

28.55 
8.30 
7.77 
0.00 
0.00 

25.74 
70.35 

14.53 
3.04 
0.00 

17.58 
12.07 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

38,333  100.00 

***** HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-15,443 
-9,254 

0 
0 

-39,853 
-64,550 

0 
0 
0 
0 

-4,243 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-17,552 
0 

-15,443 
-12,204 

0 
0 

-39,853 
-85,052 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

20.64 
0.00 

18.16 
14.35 
0.00 
0.00 

46.86 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-68,793 -85,052  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering OB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (%) 
(Tons) 

6.0 
0.0 
0.0 
6.0 

(Mbh) 
71.6 
0.0 
0.0 

71.6 

(Mbh) 
55.1 
0.0 
0.0 

(cfm) . Deg F 
1,544 84.2 

0 0.0 
0 0.0 

Deg F 
65.5 
0.0 
0.0 

Grains 
66.5 
0.0 
0.0 

Deg F 
52.1 
0.0 
0.0 

Deg F Grains 
49.5 49.9 
0.0 0.0 
0.0 0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

1,387 
0 
0 

1,387 
867 

0 
288 

0 
33 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-84.7 

0.0 
-0.0 
0.0 
0.0 
0.0 

-84.7 

Coil Airfl 
(cfm) 
1,544 

0 
1,544 

0 
0 
0 

Ent 
Deg F 
58.5 
0.0 
58.5 
0.0 
0.0 
0.0 

Lvg 
Deg F 
109.0 
0.0 
52.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

rAIRFLOWS (cfm) 
Cooling 

0 
572 

1,544 
0 

1,544 
0 
0 
0 

Heating 
0 

572 
1,544 

0 
1,544 

0 
0 

-ENGINEERING CHECKS- -TEMPERATURES (F) — 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

0.0 
1.11 

258.81 
232.55 
51.60 

5 
0.0 

1.11 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
52.2 
84.5 
84.1 
84.1 
75.0 
0.0 
0.0 

Htg 
109.C 
58.4 
58.5 
58.5 
68.C 
O.C 
O.C 

0  Htg Btuh/SqFt -61.07  Fn Frict 0.1  O.C 
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System 3 Block RAO - RADIATION 

m********************** COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air ->      OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal -Loads 
Lights 
People 
Misc 
Subtotal") 

Ceiling Load 
Outside Air 
Sup. fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
0V/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

GrandiTotal-) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
0AD8: 

0/ 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-10,295 
-5,711 

0 
0 

-25,396 
-41,403 

0 
0 
0 
0 

-7,805 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-6,714 
0 

-10,295 
-6,907 

0 
0 

-25,396 
-49,312 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

13.61 
0.00 

20.88 
14.01 
0.00 
0.00 
51.50 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-49,208 -49,312  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 0.0 
Aux Clg 0.0 
Opt Vent 0.0 
Totals 0.0 

—nlHIINu 

Capacity 
(Mbh) 

Main Htg -49.3 
Aux Htg 0.0 
Preheat 0.0 
Reheat 0.0 
Humidif 0.0 
Opt Vent 0.0 

Total Capacity 
(Mbh) 

0.0 
0.0 
0.0 
0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfu) 

0 
0 
0 

Coil Airfl 
(cfu) 

0 
0 
0 
0 
0 
0 

Ent 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Entering DB/WB/HR   Leaving D8/WB/HR 
Deg F 

0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Total -49.3 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

rAIRFLOWS (cfm) 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

365 
0 
0 
0 
0 
0 

Grains 
0.0 
0.0 
0.0 

Gross Total 
Floor 
Part 
ExFlr 
Roof 
Wall 

-ENGINEERING CHECKS- 
Clg \  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X  OA 
Htg Cfra/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 

Glass (sf) {%) 
830 

0 
0 

830 
553 

0 
192 

0 
35 

•TEMPERATURES (F)- 
Type 

SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
38.8 
39.C 
39.C 
68.0 
O.C 
O.C 

0  Htg Btuh/SqFt  -59.41  Fn Frict  0.0  O.C 
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System Block UNIT HEATERS 

************************* COOLING COIL 
Peaked at Time —>       Mo/Hr: 
Outside Air ==>      0AD8/WB/HR: 

Space 
Sens.Hat. 

Envelope Loads   (Btuh) 
Skylite Solr 0 
Skylite Cond 0 
Roof Cond 0 
Glass Solar 0 
Glass Cond 0 
Wall Cond 0 
Partition 0 
Exposed Floor 0 
Infiltration 0 
Sub Total-) o 

Internal Loads 
Lights 0 
People 0 
Misc 0 
Sub'Total-) 0 

Ceiling Load 0 
Outside Air 0 
Sup. fan Heat 
Ret. fan Heat 
Ouct Heat Pkup 
OV/UNDR Sizing 0 
Exhaust Heat 
Terminal Bypass 

Grand'Total") 0 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons)  (Nbh) 

0.0    0.0 
0.0    0.0 
0.0    0.0 
0.0 0.0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

PEAK **** 
0/ 0 
0/ 0/ 0 

Ret. Air 
Latent 
(Btuh) 

0 

0 

************************ 
* 

.0 * 
* 

Net Percnt * 
Total Of Tot * 
(Btuh) (X) * 

0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 

* 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 

* 
0  0.00 * 

**** CLG SPACE PEAK ****** 
Mo/Hr: 0/ 0   * 
OADB:  0     * 

* 
Space Percnt * 

Sensible Of Tot * 
(Btuh) (\) * 

0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 

* 
0    0.00 * 
0   0.00 * 
0    0.00 * 
0    0.00 * 
0    0.00 * 
0    0.00 * 

0.00 * 
0.00 * 
0.00 * 

0    0.00 * 
0.00 * 
0.00 * 

* 
0    0.00 * 

-COOLING COIL SELECTION- 
Sens Cap. 

(Mbh) 
0.0 
0.0 
0.0 

Coil Airfl 
(cfn) 

0 
0 

Entering DB/W8/HR 
Deg F Oeg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Oeg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

-HEATING COIL SELECTION- 

Nain Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-349.1 

0.0 
0.0 
0.0 
0.0 
0.0 

-349.1 

Coil Airfl 
(cfm) 
6,035 

0 
0 
0 
0 
0 

Ent 
Deg F 
67.4 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 
120.5 

0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

■AIRFLOWS (cfi»; 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 

2,238 
6,035 

0 
6,035 

0 
0 
0 

-ENGINEERING 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

****** HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-73,355 
-30,899 

0 
0 

-155,894 
-260,148 

0 
0 
0 
0 

-84,880 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-74,057 
0 

-73,355 
-38,407 

0 
0 

-155,894 
-341,713 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

21.67 
0.00 

21.47 
11.24 
0.00 
0.00 

45.62 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-345,028  -341,713  100.00 

-AREAS- 
Gross Total   Glass (sf) {%) 
Floor    9,886 
Part      0 
ExFlr      0 
Roof    8,985 
Wall 

CHECKS- 
CO 

0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.61 
35.32 

3,392 
0  0 

1,368  40 

-TEMPERATURES (F) — 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
120.5 
39.6 
68.0 
68.0 
68.0 
0.0 
0.0 
0.1 
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BUILDING U-VALUES - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

I L D I N G U - V A b u L u c a 

Room Room nuum u vai ues 

(Btu/hr/sqft/F) Mass Capac. 
Room Summr Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Wirsdo Windo Wall Ceil. sqft) sqft/F) 

1 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.317 45.0 9.63 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.317 45.0 9.63 

2 LIQUOR STORE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.343 0.317 100.3 21.77 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.343 0.317 100.3 21.77 

4 LI8RARY 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 46.8 10.79 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 46.8 10.79 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 45.3 10.44 
Zone i 5 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 45.3 10.44 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 49.2 10.88 

6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 67.4 15.31 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 67.4 15.31 

7 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 114.6 25.67 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 114.6 25.67 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 75.9 17.16 

7 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 114.6 25.67 
Zone 

8 
7 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 114.6 25.67 

2ND FL TOILETS 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 62.6 14.24 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 62.6 14.24 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 78.1 17.65 

3 LIQUOR STORAGE 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.317 29.8 6.29 
Zone 

4 
3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.317 29.8 6.29 

LIBRARY 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 46.8 10.79 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 46.8 10.79 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 45.3 10.44 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 45.3 10.44 

6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 67.4 15.31 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 67.4 15.31 
System 4 Total/Ave. 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 47.0 10.75 
Building 0.000 0.000 0.000 0.000 0.232 0.810 0.837 0.343 0.317 50.5 11.33 
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BUILDING AREAS - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

BUILDING     AREAS 

Floor Total Exposed 

Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Nin Net Wall 
Room Dupli cate    Room Area Area Area Area /Rf Area Area /Wl Area 

Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 1ST FL OFFICES   1 1    8,053 8,053 0 0 0 0 0 624 24 1,926 
Zone 1 Total/Ave. 8,053 0 0 0 0 0 624 24 1,926 

2 LIQUOR STORE    1 1    1,127 1,127 0 0 0 0 0 0 0 739 
Zone 2 Total/Ave. 1.127 0 0 0 0 0 0 0 739 

4 LIBRARY       1 1    3.692 3.692 0 0 0 0 3,692 576 44 733 
Zone 4 Total/Ave. 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM      1 1    4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone i 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 
System 1 Total/Ave. 17,026 0 0 0 0 7,846 1,776 30 4,174 

6 2ND FL OFFICES   1 1    1,139 1,139 0 0 0 0 1,139 192 32 403 
Zone : 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 

7 2ND FL OFFICE    1 1      248 248 0 0 0 0 248 96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 
System 2 Total/Ave. 1,387 0 0 0 0 1,387 288 33 579 

7 2ND FL OFFICE    1 1      248 248 0 0 0 0 248 .96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 

8 2ND FL TOILETS   1 1      582 582 0 0 0 0 582 96 34 184 
Zone 8 Total/Ave. 582 0 0 0 0 582 96 34 184 
System 3 Total/Ave. 830 0 0 0 0 830 192 35 360 

3 LIQUOR STORAGE   1 1      901 901 0 0 0 0 0 24 18 112 
Zone i 3 Total/Ave. 901 0 0 0 0 0 24 18 112 

LIBRARY       1 1    3,692 3,692 0 0 0 0 3,692 576 44 733 
Zone 4 Total/Ave. 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM      1 1    4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 

6 2ND FL OFFICES   1 1    1,139 . 1,139 0 0 0 0 1,139 192 32 403 
Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 
System 4 Total/Ave. 9,886 0 0 0 0 8,985 1,368 40 2,023 
Building 29,129 ' 0 0 0 0 19,048 3,624 34 7,137 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 0.232 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.500 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value -  0.329 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  18.58 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) :  33.33 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

System Total 

 - S Y S T E H LOAD PROFILE 

Percent — Cool ing Load —   Heatinc Load — Cooling Airflow — Heating Airflow 
Design Cap. Hours Hours Cacacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfm) (%) (Cfm) (*) 

0 - 5 2.6 12 92 -60,805 24 593 1,161.6 0 0 0.0 0 0 
5 - 10 5.1 3 22 -121,611 28 671 2,323.2 0 0 0.0 0 0 

10 - 15 7.7 9 67 -182,416 19 473 3,484.9 0 0 0.0 0 0 
15 - 20 10.3 0 0 -243,221 2 58 4,646.5 0 0 0.0 0 0 
20 - 25 12.9 14 105 -304.027 2 40 5,808.1 0 0 0.0 0 0 
25 - 30 15.4 3 23 -364,832 3 64 6,969.7 59 3,638 0.0 0 0 
30 - i35 18.0 7 53 -425,637 1 32 8,131.3 0 0 0.0 0 0 
35 - '40 20.6 5 41 -486,443 0 3 9,292.9 0 0 0.0 0 0 
40 - 45 23.1 4 32 -547,248 1 21 10,454.6 0 0 0.0 0 0 
45 - 50 25.7 11 81 -608,054 1 30 11,616.2 0 0 0.0 0 0 
50 - '55 28.3 9 67 -668,859 11 279 12,777.8 0 0 0.0 0 0 
55 - ,60 30.9 5 42 -729.664 7 166 13,939.4 24 1,450 0.0 0 0 
60 - 65 33.4 2 18 -790,469 0 0 15,101.0 0 0 0.0 0 0 
65 - ;70 36.0 5 40 -851,275 0 0 16,262.6 0 0 0.0 . 0 0 
70 - 75 38.6 6 45 -912,080 0 0 17,424.3 17 1,070 0.0 0 0 
75 - 80 41.1 2 15 -972,886 0 0 18,585.9 0 0 0.0 0 0 
80 - 85 43.7 1 5 -1.033,691 0 0 19,747.5 0 0 0.0 0 0 
85 - !90 46.3 3 20 -1,094,496 0 0 20,909.1 0 0 0.0 0 0 
90 - 95 48.9 0 0 -1,155.302 0 0 22,070.7 0 0 0.0 0 0 
95 - 100 51.4 0 0 -1,216,107 0 0 23,232.3 0 0 0.0 0 0 
Hours!0ff 0.0 0 7,992 0 0 6,330 0.0 0 2,602 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES 
REPLACE FLUORESCENT FIXTURES 

ALTERNATIVE 1 

BUILDING  TEMPERATURE PROFILES 

Temperature 
Range 

(F) 

- Zone Number   
3   4   5   6 

Max. Temp.   83.4 81.1 89.8 88.9 87.2 87.5 103.0 102.0 118.6 106.7 105.5 102.1 
Mo./Hr.   7 20 7 22 7 20 7 20 7 19 7 20 8 20 8 20 8 19 7 21 7 20 7 18 

Day Type 4       4        4        4       4       4        112       112 

Above 100 
95 - 100 
90 - 95 
85 - 90 
80,- 85 
751- 80 
70 - 75 
651- 70 
60!- 65 
55;- 60 
50- 55 
Below 50 

0 
0 
0 
0 

585 

0 
0 
0 
0 

257 
2,651 2,370 

504 1,045 
2,194 2,130 
1,098 1,315 

704  769 
380  344 
644  530 

0 
0 
0 

199 

0 
0 
0 

154 
1,414 1,178 
1,812 1,906 

417  434 
550 
810 
607 
790 

455 
646 
641 
664 

0 0 
0 0 
0 0 

110 132 
902 1,045 
,225 2,217 
435 346 
416 435 
649 1,028 
760 525 
629 892 

2,161 2,682 2,634 2,140 

325 
1,196 
1,133 

408 
610 
17 

254 
1,980 
1,074 

779 
984 

0 

228 
1,065 
1,060 

517 
802 

0 
117 

2,013 
1,119 

785 
1,054 

0 

.. Number of 
2,808 873 

120 1,024 
186  728 

Hours   
479  219 

1,061 1,111 
676  998 

668 
334 
80 

1,152 

624 
423 
17 

519 

701 
653 
102 
162 

473 
805 
66 
67 

1,960 1,744 
637 1,039 
287 764 
528 1,005 

0 0 

1,900 2,003 
983 1,094 
860 812 

1,183 1,112 
0 0 

1in. Temp.   36.8 38.9 34.2 31.9 32.9 36.0 54.9 54.9 54.9 54.9 54.9 54.9 
Mo./Hr.   2 7 2 7 2 10 2 10 2 8 2 9 1 5 1 5 1 23 1 5 1 4 1 5 

Day Type     5   5   4   4   5   5   2   2   3   2   2   2 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

MONTHLY  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND HOT WTR HOT « DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

9,089 47 1,335 7 
8,223 47 1,271 7 
9,948 47 756 7 
8,646 47 192 7 
11,302 116 0 0 
15,347 126 0 0 
18,390 129 0 0 
16,055 126 0 0 
10,281 122 0 0 
9,510 47 135 7 
8,649 47 509 7 
8,656 47 1.092 7 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total. 134,095     129    5,291      7 

Building Energy Consumption :   33,876 (Btu/Sq Ft/Year)       Floor Area :    29,129 (Sq Ft) 
Source Energy Consumption  =   71,359 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 

REPLACE FLUORESCENT FIXTURES 

EQUIPMENT     ENERGY     CONSUMPTION 

Ref Equip — Mon thly Consumption 
Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 8396 7596 9195 7996 8796 8796 7996 9195 7996 8796 7996 7996 100,748 
PK 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 

1 MISC LD 

ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LD 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

4 MISC LD 

P STEAM | 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

5 MISC LD 

P HOTH20 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 0 695 3886 7111 4049 624 0 0 0 16,365 
PK 0.0 0.0 0.0 0.0 58.6 60.9 63.0 61.1 58.8 0.0 0.0 0.0 63.0 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 73 . 361 688 383 66 0 0 0 1,571 
PK 0.0 0.0 0.0 0.0 2.4 4.6 5.6 4.6 3.4 0.0 0.0 0.0 5.6 

1 EQ5303 CONTROLS 
ELEC 0 0 0 0 19 66 60 69 17 0 0 0 230 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 0 53 490 897 528 57 0 0 0 2,025 
PK 0.0 0.0 0.0 0.0 7.2 8.0 8.3 8.0 7.7 0.0 0.0 0.0 8.3 

2 E95200 CONDENSER FANS 
ELEC 0 0 0 0 6 46 87 51 6 0 0 0 195 
PK 0.0 0.0 0.0 0.0 0.2 0.6 0.7 0.6 0.5 0.0 0.0 0.0 0.7 

2   EQ5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT FIXTURES 

ELEC 0 0    0 0 11 59 60 63 16 0 0 0 209 
PK 0.0 0.0   0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 680 615   744 647 1621 1614 1465 1685 1474 712 647 647 12,551 
PK 3.2 3.2   3.2 3.2 7.4 7.4 7.3 7.4 7.4 3.2 3.2 3.2 7.4 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 29 29 26 30 26 0 0 0 141 
PK 0.0 0.0   0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

4 EQ4381 PROPELLER FAN 

ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ2102 PURCHASED.DIST. HOT WATER 
P H0TH20 1335 1271   756 192 0 0 0 0 0 135 509 1092 5,291 
PK 6.8 6.8   6.8 6.8 0.0 0.0 0.0 0.0 0.0 6.6 6.8 6.8 6.8 

1 EQS020 HEAT WATER CIRC. PUMP C.V. 
ELEC 13 12    9 3 0 0 0 0 0 2 6 13 58 
PK 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 
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Utility  ELECTRIC DEMAND 

Peak Value   129.3  (kW) 
Yearly Time of Peak 15 (hr) 

Hour 15   Month   7 

7 (mo) 

UTILITY     PEAK     CHECKSUMS 

Eqp. 
Ref. 
Num. 

Equipment 
Code Name 

Cooling Equipment 

EQ1161 
EQU61 

Sub Total 

Sub Total 

Air Moving Equipment 

1 
2 ' 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Tptal 

Equipment Description 

AIR-CLD COND COMP <15 TONS 
AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 

Utility 
Demand 

(kW) 

Percnt 
Of Tot 

(*) 

68.9 
9.3 

53.26 
7.18 

78.1 60.44 

0.0 0.00 

7.3 5.66 
0.1 0.10 

7.5 5.77 

0.0 0.00 

43.7 
0.0 
0.0 

43.7 

33.80 
0.00 
0.00 

33.80 

Grand Total 129.3 100.00 
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** ** 
** T R A C E       6 0 0       A N A L Y S I S ** 
** ** 
** by ** 
** « 

tnnnnnnttttttttttntttnnunnttntnuttntttntnttntttnnntntt 
tnnnntnnnttn**ntttnu*tnnn**ttnnntn*ntnnntnn**tnnn* 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 46 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry ßulb: 92 (F) 
Summer Design Wet Bulb: 72 iF) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (8tu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January  To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run:    8: 5:52  1/14/94 
Dataset Name: CB46B .TM 
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AIRFLOW - ALTERNATIVE 2 
COMBINED ECOS 

 SYSTEM  SUMMARY- 
(Design Airflow Quantities) 

• Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 PTAC 
3 RAD 
4 UH 

Totals 

1,493 
0 
0 
0 

1,493 

14,281 
1,326 

0 
0 

15,607 

14,381 
1,326 

0 
4,192 
19,899 

17,415 
1,769 

0 
0 

19,184 

4,528 
442 
282 

1,730 
6,981 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

CAPACITY - ALTERNATIVE 2 
COMBINED ECOS 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

-- — Cooling  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (8tuh)   (Btuh) 

i SZ 
2 PTAC 
3 RAD 

Total; 

32.4 
3.7 
0.0 
0.0 

36.1 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

32.4 
3.7 
0.0 
0.0 

36.1 

-372,971 
-51,958 
-33,113 

-223,775 
-681,816 

Heating --- 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

-372,971 
-51,958 
-33,113 
-223,775 
-681,816 

The building- peaked at hour 16 month 7 with a capacity of  35.4 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
COMBINED ECOS 

 E N G I N E E RING CHECK s  

Percent  Cool ing  --- Heating — 
System   Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Fl oor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main SZ 10.46 0.84 440.5 525.2 22.85 0.84 -21.91 17,026 
2 Main PTAC 0.00 0.96 357.1 373.3 32.14 0.96 -37.46 1,387 
3 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -39.90 830 
4 Main UH 0.00 0.00 0.0 0.0 0.00 0.42 -22.64 9,886 
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A  System   1 Peak SZ - SINGLE ZONE 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time «> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air "> 0ADB/WB/HR: 91/ 74/105. 0 * 

* 
0AD8: 91 * 

* 
0ADB:  4 

Space Ret. Air Ret, Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se is.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 23,745 23,745 6.10 * 0 0.00 * 0 -19,416 5.69 
Glass Solar 70,848 0 70,848 18.21 * 73,968 30.44 * 0 0 0.00 
Glass Cond 19,448 0 19,448 5.00 * 19,852 8.17 * -95 233 -95,233 27.90 
Wall Cond 3,242 1,044 4,287 1.10 * 3,301 1.36 * -11 470 -15,342 4.49 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 106,222 106,222 27.31 * 51,389 21.15 * -211 340 -211,340 61.92 
Sub Total-) 199,760 24,789 224,549 57.72 * 148,510 61.12 * -318 043 -341,330 100.00 

Internal Loads * * 
Lignts 70,391 0 70,391 18.10 * 72,568 29.86 * 0 0 0.00 
People 32,391 32,391 8.33 * 15,271 6.28 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub'Total") 102,782 0 0 102,782 26.42 * 87,839 36.15 * 0 0 0.00 

Ceiling Load 8,220 -8,220 0 0.00 * 6,644 2.73 * -6 212 0 0.00 
^^  Outside Air 0 0 0 53,222 13.68 * 0 0.00 * 0 0 0.00 
Wnß      Sup. Fan Heat 11,171 2.87 * 0.00 * 0 0.00 

Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat -2,720 0 -2,720 -0.70 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
0 0.00 

Grand'Total-) 310,762 13,849      0 389,004 100.00 * 242,993 100.00 * -324, 255 -341,331 

A n CAP 

100.00 

Total Capacity Sens Cap. Coil Airfl   Entering 0B/WB/HR Leaving DB/WB/HR Gross Total Glass (sf) (%) 
(Tons) (Mbh) (Mbh) (cfm) . Deg F Oeg F Grains Deg F Deg F Grains Floor 17, 026 

Main Clg   32.4 389.0 288.3 14,281 78.0  66 1  79 .5 58.6  57.5 70.7 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0  0.0 0.0 Roof h 846 0  0 
Totals    32.4 389.0 Wall 5, 950    1,776  30 

-TEMPERATURES (F) — — ncmiriü ^uiL ocLtouun  rHiKrLuwa \c\mi     --tnüintttuptü mci/iso" - 
Capacity Coil Airfl Ent Lvg Type Pooling leating   Clg % 0A 10.5 Type  Clg Htg 

(Mbh) (cfm)  Deg F Oeg F Vent 1,493 0  Clg Cfm/Sqft 0.84 SADB    59.4 88.7 
Main Htg   -373.0 14, 381  64.9 88.7 Infil 3,035 3,035  Clg Cfm/Ton 440.54 Plenum  76.5 65.7 
Aux Htg    0.0 0   0.0 0.0 Supply 14,281 14,381  Clg Sqft/Ton 525.22 Return  76.6 65.3 
Preheat    -0.0 14, 281  58.9 58.6 Mincfm 0 0  Clg Btuh/Sqft 22.85 Ret/0A  78.0 65.3 
Reheat     0.0 0   0.0 0.0 Return 14,281 14,381  No. People 61 Runarnd 75.0 68.0 

^  Humidif     0.0 0   0.0 0.0 Exhaust 1,493 0  Htg % 0A 0.0 F n MtrTD 0.2 0.2 
flB Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 0.84 F n BldTD 0.1 0.1 
^^ Total     -373.0 Auxil 0 0  Htg Btuh/SqFt -21.91 F n Frict 0.4 0.4 
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System 2 Peak PTAC - PACKAGED TERMINAL AIR CONO. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 7/14 * Mo/Hr: 7/15 * Mo/Hr: 13/ 1 
Outside Air "> 0ADB/W8/HR: 91/ 74/105.0 * 

* 
0A0B: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) (%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Roof Cond 0 3,458 3,458 7.76 * 0 0.00 * 0   -3,527 6.80 
Glass Solar 11,232 0 11,232 25.19 * 11 520 38.44 * 0       0 0.00 
Glass Cond 3,009 0 3,009 6.75 * 3,056 10.20 * -15,443   -15,443 29.76 
Wall Cond 462 157 619 1.39 * 469 1.57 * -1, 563    -2,128 4.10 
Partition 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0 0.00 
Infiltration 18,086 18,086 40.57 * 7 458 24.89 * -30,795   -30,795 59.34 
Sub Total-) 32,789 3,615 36,404 81.66 * 22 503 75.09 * -47, 801   -51,893 100.00 

Internal Loads * * 
Lights 5,429 0 5,429 12.18 * 5 455 18.20 * 0       0 0.00 
People 2,558 2,558 5.74 * 1 132 3.78 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub!Total-> 7,988 0 0 7,988 17.92 * 6 587 21.98 * 0       0 0.00 

Ceiling Load 796 -796 0 0.00 * 879 2.93 * 955       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 189 0.42 * 0.00 * 0 0.00 
Ret. Fan Heat 
Duct Heat Pkup 

0 0 0.00 * 0.00 * 0 0.00 
0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 41,573 2,819 0 

Tur> r-n Ti  n 

44,581 

ri rpTTnu 

100.00 * 29 969 100.00 * ■48, 757   -51,893 100.00 

^uuLinu CUIL ö tLtU iUN   AREAS-  
Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf (*) 
(Tons) (Hbh) (Hbh) (cfm) . Deg F Deg F Grains Deg F Deg F Grains Floor 1,387 

Hain Clg   3.7 44.6 32.5 1,326 76.8  63.8  70 .2 54.2 52.4 57.2 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0.0 0.0 0.0 0.0 Roof 1,387 0  0 
Totals    3.7 44.6 Wall 867     288  33 

-TEMPERATURES (F) —  -Hiiuiupia \cmi --LNüintciunb ont^i-- 

Capacity Coil Airfl Ent Lvg Type Pooling ieating Clg 1 OA ).0 Type  Clg Htg 
(Hbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0 96 SAD8    54.2 101.8 

Main Htg   -52.0 1, 326  65.8 101.8 Infil 442 442 Clg Cfm/Ton 357 06 Plenum  76.8 65.E 
Aux Htg    0.0 0   0.0 0.0 Supply 1,326 1,326 Clg Sqft/Ton 373 35 Return  76.8 65.6 
Preheat    -0.0 1, 326  65.8 54.1 Mincfm 0 0 Clg Btuh/Sqft 32 14 Ret/OA  76.8 65. fc 
Reheat     0.0 0   0.0 0.0 Return 1,326 1,326 No. People 5 Runarnd 75.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA ).0 Fn MtrTO 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.96 Fn 81dTD 0.0 O.C 
Total     -52.0 Auxil 0 0 Htg Btuh/SqFt -37 46 Fn Frict 0.1 0.( 
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System 3 Block RAO RADIATION 

************************* COOLING COIL PEAK ******* 
Peaked at Time ->      Mo/Hr: 0/ 0 
Outside Air -)      OADB/WB/HR:  0/ 0/ 0.0 

Space 
Sens.+Lat. 

Envelope Loads (Btuh) 
Skylite Solr 0 
Skylite Cond 0 
Roof Cond 0 
Glass Solar 0 
Glass Cond 0 
Wall Cond 0 
Partition 0 
Exposed Floor 0 
Infiltration 0 
Sub Total-) 0 

Internal Loads 
Lights 0 
People Ö 
tlisc 0 
Sub Total-) 0 

Ceiling Load 0 
Outside Air 0 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 0 
Exhaust Heat 
Terminal Bypass 

Grand Total — ) 0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 

.0 
0 

Ret; Air 
Latent 
(Btuh) 

* 
* 
* 

Net Percnt * 
Total Of Tot * 
(Btuh)   (I) * 

0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 

* 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 

* 
0  0.00 * 

***** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0/ 0 

Percnt 
Of Tot 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

o.c 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak Coil Peak 
Space Sens Tot Sens 

(Btuh) (Btuh) 
0 0 
0 0 
0 -1,904 
0 0 

-10,295 -10,295 
-9.65 -1,289 

0 0 
0 0 

-19,624 -19,624 
-30,884 -33,113 

0 
0 
0 
0 

-2,221 
0 

-33,105 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
5.75 
0.00 

31.09 
3.89 
0.00 
0.00 

59.26 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-33,113  100.00 

Totals 

-COOLING COIL SELECTIC 
Total Capacity Sens Cap. Coil Airfl Entering DB/KB/HR 
(Tons) (Mbh) (Mbh) (cfm) Oeg F Deg F Grains 

Main Clg   0.0 0.0 0.0 0 0.0  0.0   0.0 
Aux Clg   0.0 0.0 0.0 0 0.0  0.0   0.0 
Opt Vent   0.0 0.0 0.0 0 0.0  0.0   0.0 

0.0 0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

-AREAS- 
Gross Total   Glass 

Floor     830 
Part      0 
ExFlr      0 
Roof     830 
Wall 553 

!sf) 

0  0 
192  35 

—HtflliNG 
Capacity 

(Mbh) 
Main Htg -33.1 
Aux Htg 0.0 
Preheat 0.0 
Reheat 0.0 
Humidif 0.0 
Opt Vent 0.0 
Total -33.1 

HEATING COIL SELECTION  
Capacity Coil Airfl Ent  Lvg 

-AIRFLOWS (cfir 

(cfm) Deg 
0 
0 
0 
0 
0 
0 

F Deg F 
.0 
.0 
.0 
.0 
.0 
.0 

.0 0. 

.0 0. 

.0 0. 

.0 0. 

.0 0. 

.0 0. 

Type   Cooling  Heating 
Vent 0 0 
Infil 0 282 
Supply 0 0 
Mincftti 0 0 
Return 0 0 
Exhaust 0 0 
Rm Exh 0 0 
Auxil 0 0 

-ENGINEERING CHECKS-- 
Clg %  OA 0.0 
Clg Cfm/Sqft 0.00 
Clg Cfm/Ton 0.00 
Clg Sqft/Ton 0.00 
Clg Btuh/Sqft 0.00 
No. People 0 
Htg X OA 0.0 
Htg Cfra/SqFt 0.00 
Htg Btuh/SqFt -39.90 

-TEMPERATURES (F) — 
Type Clg Htg 

SADB 0.0 68.1 
Plenum 0.0 59.6 
Return 0.0 59.9 
Ret/OA 0.0 59.9 
Runarnd 0.0 68.0 
Fn MtrTD 0.0 0.0 
Fn BldTD 0.0 O.C 
Fn Frict 0.0 O.C 
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System   4 81ock UH - UNIT HEATERS 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air -> 0AD8/WB/HR: 0/ 0/ 0.0 * 

* 
OADB: 0 * OADB:  4 

Space Ret. Air Ret.' Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sen s.+Lat. Sensible Latent . Total Of Tot * Sensi ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (%) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0 00 * 0      0 0.00 
Roof Cond 0 0 0 0.00 * 0 0 00 * 0   -20,721 9.34 
Glass Solar 0 0 0 0.00 * 0 0 00 * 0       0 0.00 
Glass Cond 0 .0 0 0.00 * 0 0 00 * -73,355   -73,355 33.08 
Wall Cond 0 0 0 0.00 * 0 0 00 * -5,219    -7,222 3.26 
Partition 0 0 0.00 * 0 0 00 * 0       0 0.00 
Exposed Floor o 0 0.00 * 0 0 00 * 0       0 0.00 
Infiltration o 0 0.00 * 0 0 00 * -120, 464  -120,464 54.32 
Sub Total-) 0 0 0 0.00 * 0 0 00 * -199, 037  -221,762 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0 00 * 0       0 0.00 
People 0 0 0.00 * 0 0 00 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0 00 * 0       0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0 00 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0 00 * "22, 976       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0 00 * 0       0 0.00 
Sup. Fan Heat 0 0.00 * 0 00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0 00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0 00 * 0 0.00 
OV/UNDR Sizing ,1 0 0.00 * 0 0 00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0 00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0 00 * 

* 

* 

0 0.00 

i 
Grand!Total") 0 0 0 0 0.00 * 0 0.00 -222,013  -221,762 100.00 

Total Capacity Sens Cap. Coil Airfl   Enterin 3 DB/WB/HR Leaving D8/WB/HR 

 AREAS  

Gross Total   Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg f Grains Floor 9,886 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 8,985 0  0 
Totals    0.0 0.0 Wall 3,392    1,368  40 

 HFÄTINß COIL SEL ■pTTnu  -AIRFLOWS (cfm)- -ENGINEERING CHECKS-- -TEMPERATURES / c \ neu 1 111 u (FJ — 
Capacity Coil A rfl  Ent Lvg Type Pooling \ leating Clg %  OA 0.0 Type  Clg Htg 

;   (Mbh) (of»)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAD8    0.0 116.7 
Main Htg   -223.8 4, 92  67.6 H6.7 Infil 0 1,730 Clg Cfm/Ton 0.00 Plenum   0.0 60.1 
Aux Htg    0.0 0   0.0 0.0 Supply 0 4,192 Clg Sqft/Ton 0.00 Return   0.0 68.0 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 0 4,192 No. People 0 Runarnd  0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg \ OA 0.0 Fn MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.42 Fn 81dTD 0.0 O.C 
Total     -223.8 Auxil 0 0 Htg Btut i/Sq Ft -22.64 Fn Frict 0.0 0.1 
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Jfc  BUILDING U-VALUES - ALTERNATIVE 2 
^r       COMBINED ECOS 

-- 8 U I L D N G u - V I U U E s  

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.317 45.6 9.75 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.317 45.6 9.75 

2 LIQUOR STORE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.058 0.317 101.9 22.09 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.058 0.317 101.9 22.09 

4 LIBRARY 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 48.3 11.08 
Zone 4 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 48.3 11.08 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 46.7 10.73 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 46.7 10.73 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 50.2 11.09 

6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 69.3 15.68 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 69.3 15.68 

7 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 117.3 26.22 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 117.3 26.22 

^^  System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 77.9 17.56 w 2ND FL OFFICE 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 117.3 26.22 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 117.3 26.22 

8 2ND FL TOILETS 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 64.3 14.59 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 64.3 14.59 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 80.2 18.06 

3 LIQUOR STORAGE 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.317 30.1 6.35 
Zone 

4 
3 Total/Ave. 0.000 0.000 0..000 0.000 0.000 0.810 0.837 0.058 0.317 30.1 6.35 

LIBRARY 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 48.3 11.08 
Zone 4 Total/Ave. 0.000 0.000 0.000 0,000 0.041 0.810 0.837 0.058 0.317 48.3 11.08 

5 GAME ROOM 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 46.7 10.73 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 46.7 10.73 

6 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 69.3 15.68 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 69.3 15.68 
System 4 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 48.4 11.03 
Building 

• 

0.000 0.000 0.000 0.000 0.041 0.810 0.837 0.058 0.317 51.8 11.58 
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BUILDING AREAS - ALTERNATIVE 2 

COMBINED ECUS 

BUILDING     AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate    Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description   fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (t) (sqft) (sqft) (*) (sqft) 

1 1ST PL OFFICES   1 1    8,053 8,053 0 0 0 0 0 624 24 1,926 
Zone 1 Total/Ave. 8,053 0 0 0 0 0 624 24 1,926 

2 LIQUOR STORE    1 1    1,127 1,127 0 0 0 0 0 0 0 739 
Zone 2 Total/Ave. 1,127 0 0 0 0 0 0 0 739 

4 LIBRARY       1 1    3,692 3,692 0 0 0 0 3,692 576 44 733 
Zone 4 Total/Ave. 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM      1 1    4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 
System 1 Total/Ave. 17,026 0 0 0 0 7,846 1,776 30 4,174 

6 2ND FL OFFICES   1 1    1,139 1,139 0 0 0 0 1,139 192 32 403 
Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 

7 2ND FL OFFICE    1 1     248 248 0 0 0 0 248 96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 
System 2 Total/Ave. 1,387 0 0 0 0 1,387 288 33 579 

7 2ND FL OFFICE '  1 1     248 248 0 0 0 0 248 96 35 176 
Zone 7 Total/Ave. 248 0 0 0 0 248 96 35 176 

8 2ND FL TOILETS   1 1     582 582 0 0 0 0 582 96 34 184 
Zone 8 Total/Ave. 582 0 0 0 0 582 96 34 184 
System 3 Total/Ave. 830 0 0 0 0 830 192 35 360 

3 LIQUOR STORAGE   1 1      901 901 0 0 0 0 0 24 18 112 
Zone 3 Total/Ave. 901 0 0 0 0 0 24 18 112 

4 LIBRARY       1 1    3,692 3,692 0 0 0 0 3,692 576 44 733 
Zone 4 Total/Ave. ■ 3,692 0 0 0 0 3,692 576 44 733 

5 GAME ROOM      1 1    4,154 4,154 0 0 0 0 4,154 576 43 775 
Zone 5 Total/Ave. 4,154 0 0 0 0 4,154 576 43 775 

6 2ND FL OFFICES   1 1    1,139 1,139 0 0 0 0 1,139 192 32 403 
Zone 6 Total/Ave. 1,139 0 0 0 0 1,139 192 32 403 
System 4 Total/Ave. 9,886 0 0 0 0 8,985 1,368 40 2,023 
Building 29,129 0 0 0 0 19,048 3,624 34 7,137 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
COMBINED ECOS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   : 0.041 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value   :  0.311 (8tu/Hr/Sq Ft/F) . 
Overall Building U-Value :  0.139 (8tu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) -- 2.27 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 32.24 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
COMBINED ECOS 

E M LOAD PROFIL 

System Totals 

0 1 0 1 

Percent  — Cool ing Load     Heatinc Load — Cooling Airflow — Heating Airflow 
Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (V) (Btuh) w (Cfm) (t) (Cfm) (*) 

0-5    1.8 5 38 -34,091 22 432 994.9 0 0 0.0 0 0 
5 - 10    3.6 3 22 -68,182 25 481 1,989.9 0 0 0.0 0 0 

10 - 15    5.4 6 53 -102,272 18 343 2,984.8 0 0 0.0 0 0 
15 - 20    7.2 10 84 -136,363 1 15 3.979.8 0 0 0.0 0 0 
20 - 25    9.0 8 62 -170,454 2 43 4,974.7 59 3,638 0.0 0 0 
25 - 30    10.8 8 66 -204,545 2 30 5,969.7 0 0 0.0 0 0 
30 - 35    12.6 4 36 -238,636 1 28 6,964.6 0 0 0.0 0 0 
35 - 40    14.5 5 38 -272,727 1 23 7,959.6 0 0 0.0 0 0 
40 - 45    16.3 7 54 -306,817 1 21 8,954.5 0 0 0.0 0 0 
45 - 50    18.1 6 46 -340,908 1 24 9,949.5 24 1,450 0.0 0 0 
50 - 55    19.9 9 71 -374,999 1 23 10,944.4 0 0 0.0 0 0 
55 - 60   21.7 6 50 -409,090 2 46 11,939.4 0 0 0.0 0 0 
60 - 65   23.5 4 31 -443,181 22 434 12,934.3 0 0 0.0 0 0 
65 - 70   25.3 ' 2 15 -477,272 0 0 13,929.3 0 0 0.0 0 0 
70 - 75    27.1 8 65 -511,362 0 0 14,924.2 0 0 0.0 0 0 
75 - 80    28.9 5 42 -545,453 0 0 15,919.2 17 1,070 0.0 0 0 
80 - 85   30.7 0 0 -579,544 0 0 16,914.1 0 0 0.0 0 0 
85 - 90   32.5 0 0 -613,635 0 0 17,909.1 0 0 0.0 0 0 
90 - 95    34.3 2 20 -647,726 0 0 18,904.0 0 0 0.0 0 0 
95 - }00   36.1 3 25 -681,817 0 0 19,899.0 0 0 0.0 0 0 
Hours Off   0.0 0 7,942 0 0 6,817 0.0 0 2,602 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
COMBINED ECOS 

BUILDING  TEMPERATURE PROFILES 

Temperature      - - -'  Zone Number  
Range 12        4        5        6        7.783456 

(F) 

Max. Temp. 83.0 79.1 87.5 86.1 84.9 86.5 106.8 105.7 143.9 110.3 108.2 105.8 
Mo./Hr. 7 21 7 23 7 21 7 20 7 20 7 20 8 20 8 21 9 19 8 21 7 20 8 19 

Day Type 4        14        4       4       4        112       12        1 

  Number of Hours   
Above 100 0 0 0 0   0 0 1,759 1,237 2,928 2,035 1,418 1,254 
95-100 0 0 0 0   0 0  825  993 44  730 1,146 1,072 
90-95 0 0 0 0   0 0  344  690 697  191 163 562 
85-90 0 0 126 63   0 69  141  44 347  467 521 84 
80 - 85 486 0 1,367 1,137  651 1,019  491  526 517  334 424 502 
75 - 80 2,911 2,632 2,150 2,222 2,496 2.312  520  573 552  339 85 419 
70 - 75 803 1,075 461 539  780 692  149  101 1,352  464 471 231 
65 - 70 2,159 2,294 612 195  254 281 2,173 2,203 1,462 2,037 1,907 2,011 
60 - 65 1,154 1,444 825 1,052  840 1,117 1,006 1,089 330  904 1,143 1,221 
55 - 60 536 670 559 418  650 422  660  616 320  566 640 646 
50 - 55 338 407 1,297 937  855 1,444  692  688 211  693 842 758 
Below 50 373 188 1.363 2,197 2,234 1,404   0   0 0   0 0 0 

Min. Temp. 41.6 44.3 37.1 33.8 34.8 37.8 54.9 54.9 54.9 54.9 54.9 54.9 
Mo./Hr. 2 7 2 7 2 8 2 8 2 8 2 9 1 9 1 11 1 14 1 10 1 10 1 11 

Day Type 5 5 5 5   5 5   3   3 4   3 3 3 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
C0M8INE0 ECOS 

0 N T H L Y  ENERGY  C 0 N S U M P T I 

ELEC   DEMAND  HOT WTR HOT 
Off Peak  On Peak  On Peak  Qn Peak 

Month (kWh)    (kW) ' (Therm) (Thrm/hr) 

46 795 4 
46 773 4 
46 452 4 
46 85 4 
92 0 0 

103 0 0 
106 0 0 
103 0 0 
101 0 0 
46 59 4 
46 259 4 
46 628 4 

106 3,052 4 

Jan 8,956 
Feb 8,103 
March 9,805 
April 8,524 
May 11,007 
June 14,276 
July 16,380 
Auq 15,202 
Sept 10,451 
Oct 9,376 
Nov 8,525 
Dec 8,529 
Total 129,136 

Building Energy Consumption :   25,607 (Btu/Sq Ft/Year)       Floor Area :    29,129 (Sq Ft) 
Source Energy Consumption :   59,365 (Btu/Sq Ft/Year) 



Trane Air Conditioning Economics 
8y: Trane Customer direct Service Network 

V 600 

PAGE   28 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 

COMBINED ECOS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip -- .Monthly Consumption 
Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 8396 7596 9195 7996 8796 8796 7996 9195 7996 8796 7996 7996 100,748 
PK 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 43.7 

1 MISC LO 

ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LD 
GAS 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 MISC LD 

OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

4 MISC LD 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

5 MISC LD 

P H0TH20 0 0 0 0 0 0 0 0 0 0 0 0 0 

?X 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 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ1161 AIR-CLD COND COMP <15 TONS 

ELEC 0 0 0 0 610 3151 5631 3519 855 0 0 0 13,767 
PK 0.0 0.0 0.0 0.0 39.1 43.4 44.9 43.5 41.9 0.0 0.0 0.0 44.9 

1 EQ5200 CONDENSER FANS 
ELEC 0 0 0 0 64 283 544 322 89 0 0 0 1,302 
PK 0.0 0.0 0.0 0.0 1.6 3.1 4.0 3.4 2.5 0.0 0.0 0.0 4.0 

1 EQ5303 CONTROLS 
ELEC 0 0 0 0 23 66 60 69 26 0 0 0 244 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 EQ1161 AIR-CLD COND COMP <15 TONS 
ELEC 0 0 0 0 0 367 658 415 77 0 0 0 1,518 
PK 0.0 0.0 0.0 0.0 0.0 5.0 5.1 5.0 4.8 0.0 0.0 0.0 5.1 

2 EQ52Ö0 CONDENSER FANS 
ELEC 0 0 0 0 0 33 64 38 8 0 0 0 143 
PK 0.0 0.0 0.0 0.0 0.0 0.4 0.5 0.4 0.3 0.0 0.0 0.0 0.5 

EQ5303 CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
C0M8INED ECOS 

ELEC 0 0    0 0 0 66 60 69 22 0 0 0 217 
PK Ö.0 0.0   0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 554 501   606 527 1490 1490 1345 1548 1354 580 527 527 11,049 
PK 2.6 2.6   2.6 2.6 6.8 6.8 6.7 6.8 6.8 2.6 2.6 2.6 6.8 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 25 25 23 26 23 0 0 0 121 
PK 0.0 0.0   0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

4 EQ4381 PROPELLER FAN 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK Ö.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 

1 E02102 PURCHASED DIST. HOT WATER 
P H0TH20 795 773   452 85 0 0 0 0 0 59 259 628 3,052 
PK 4.2 4.2   4.2 4.2 0.0 0.0 0.0 0.0 0.0 4.1 4.2 4.2 4.2 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 6 6    4 1 0 0 0 0 0 0 2 6 25 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
COMBINED ECOS 

UTILITY  PEAK  CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value   105.6 (kW) 
Yearly Time of Peak 15 (hr) 7 (mo) 

Hour 15 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) (%) 

Cooling Equipment 

1 EQ1161 AIR-CLD COND COilP <15 TONS                                     49.2 46.56 

2 EQ1161 AIR-CLD COND COMP <15 TONS                                      5.9 5.58 

Sub Total 55.1 52.15 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND 6.7 6.37 
2 SUMMATION OF FAN ELECTRICAL DEMAND 0.1 0.11 

Sub Total 6.8 6.47 

Sub Total .                 0.0 0.00 

Miscellaneous 

Lights 43.7 41.38 
8ase Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 43.7 41.38 

Grand Total 105.6 100.00 



Building 101 
(Typical for 102, 103, 104, 105, 106, 

107, 108, 109, 110, 111, 
112, 113, and 114) 

Trace Input File 

933702 



CONTENTS OF : E:\CB101-14.TM 
LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5 8 

JOB - 1 
01/ENERGY SAVINGS OPPOR 
01/CARLISLE BARRACKS, P 
01/DEPARTMENT OF THE AR 
01/BENATEC ASSOCIATES 
01/BUILDINGS 101-114 
08/CARLISLE 
09/MAY/SEP////APR/OCT 
10/CLTD-CLF 
11///20NE 
LOAD - 1 
19/1/BASE BUILDING 
20/1/1/TV ROOM/160/1/1/ 
20/2/1/LIVING R00M/280/ 
20/3/1/LIVING ROOM/280/ 
20/4/1/TV ROOM/160/1/1/ 
20/5/1/BEDROOM/156/1/1/ 
20/6/1/BEDROOM/145/1/1/ 
20/7/1/BEDR00M/156/1/1/ 
20/8/1/BEDROOM/145/1/1/ 
20/9/2/DINING ROOM/148/ 
20/10/2/KITCHEN/108/1/1 
20/11/2/KITCHEN/l08/1/1 
20/12/2/DINING ROOM/148 
20/13/2/REAR FOYER/33/1 
20/14/2/REAR FOYER/33/1 
20/15/2/BEDROOM/80/1/1/ 
20/16/2/BEDROOM/80/1/1/ 
20/17/2/HALL/70/1/1/0// 
20/18/2/HALL/70/1/1/O// 
20/19/2/BATH/53/1/1/Ö// 
20/20/2/BATH/53/1/1/O// 
21/M////CBLQTX///CBLQTX 
22/1/1/YES////171 
22/4/1/YES////171 
22/5/1/YES////171 
22/6/1/YES////171 
22/7/1/YES////171 
22/8/1/YES////171 
22/13/1/YES////171 
22/14/1/YES////171 
22/15/1/YES////171 
22/16/1/YES////171 
22/17/1/YES////171 
22/18/1/YES////171 
22/19/1/YES////171 
22/20/1/YES////171 
24/1/1/10/8.5//170/0 
24/1/2/16/8.5//170/270 
24/1/3/10/8.5//170/180 
24/2/1/12/8.5//17O/180 
24/3/1/12/8.5//170/180 

TUNITY STUDY 
A 
MY 

0//9.5 
1/1/.75/.45/9.5 
1/1/.75/.45/9.5 
0//9.5 
0//9 
0//9 
0//9 
6//9 
1/1/.75/.45/9.5 
/. 75/. 45/9.5 
/.75/.45/9.5 
/1/1/.75/.45/9.! 
/2/Ö//9.5 
/2/0//9.5 
0//9 
0//9 
9 
9 
9 
9 

24/4/1/10/8 
24/4/2/16/8 
24/4/3/10/8, 
24/5/1/11/8, 
24/5/2/12/8, 
24/6/1/12/8. 

5//170/0 
5//170/90 
5//17O/180 
25//170/0 
25//170/270 
25//170/270 



CONTENTS OF : E:\CB101-14.TM 
LINE 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

24/6/2/1 
24/7/1/1 
24/7/2/1 
24/8/1/1 
24/8/2/1 
24/9/1/1 
24/9/2/1 
24/12/1/ 
24/12/2/ 
24/13/1/ 
24/13/2/ 
24/14/1/ 
24/14/2/ 
24/15/1/ 
24/16/1/ 
24/19/1/ 
24/20/1/ 
25/1/1/2 
25/1/2/5 
25/1/3/2 
25/2/1/2 
25/3/1/2 
25/4/1/2 
25/4/2/5 
25/4/3/2 
25/5/1/4 
25/5/2/4 
25/6/1/4 
25/6/2/4 
25/7/1/4 
25/7/2/4 
25/8/1/4 
25/8/2/4 
25/9/1/5 
25/9/2/5 
25/12/1/ 
25/12/2/ 
25/13/1/ 
25/13/2/ 
25/14/1/ 
25/14/2/ 
25/15/1/ 
25/16/1/ 
25/19/1/ 
25/20/1/ 
26/M/CBL 
27/M/308 
29/1/10/ 
29/2/10/ 
29/3/10/ 
29/4/10/ 
29/5/10/ 
29/6/10/ 
29/7/10/ 
29/8/10/ 
29/9//// 
29/10/// 
29/11/// 

2/8.25//1 
1/8.25//1 
2/8.25//1 
2/8.25//1 
2/8.25//1 
1/8.5//17 
1/8.5//17 
11/8.5//1 
11/8.5//1 
5/8.5//17 
6/8.5//17 
5/8.5//17 
8/8.5//17 
8/8.25//1 
8/8.25//1 
7/8.25//1 
7/8.25//1 
0/1/1/.81 
/2.5/3/ . 8 
0/1/1/.81 
0/1/1/.81 
0/1/1/.81 
0/1/1/.81 
/2.5/1/.8 
0/1/1/.81 
/2.5/1/.8 

5/1/.8 
5/1/.8 
5/1/.8 
5/1/.8 
5/1/.8 
5/1/.8 
5/1/.8 
5/1/.8 
5/1/.8 
•5/1/. 

/2. 
/2. 
/2. 
/2. 
/2. 
/2. 
/2. 
/2. 
/2. 
5/2 
5/2.5/1/. 
3.5/1/1/. 
5/2.5/1/. 
3.5/1/1/. 
5/2.5/1/. 
4/2.5/1/. 
4/2.5/1/. 
4/2.5/1/. 
4/2.5/1/. 
QP/CBLQL/ 
/SF-PERS/ 
PCT-MCLG/ 
PCT-MCLG/ 
PCT-MCLG/ 
PCT-MCLG/ 
PCT-MCLG/ 
PCT-MCLG/ 
PCT-MCLG/ 
PCT-MCLG/ 
///.28/CF 
////.28/C 
////.28/C 

70/ 
70/ 
70/ 
70/ 
70/ 
0/0 
0/2 
70/ 
70/ 
0/2 
0/1 
0/9 
0/1 
70/ 
70/ 
70/ 
70/ 
/•6 

1/. 
/•6 
/.6 
/.6 
/.6 
1/. 
/.6 
1/. 
1/. 
1/. 

1/. 
1/. 
1/. 
1/. 

1/. 
1/. 
1/. 
81/ 
81/ 
81/ 
81/ 
81/ 
81/ 
81/ 
81/ 
81/ 
81/ 
CBL 
230 
//. 
//• 
//• 
//• 
//• 
//• 
//• 
//• 
M-S 
FM- 
FM- 

180 
0 
90 
90 
180 

7 0 
0 
90 
70 
8 0 
0 
80 
0 
0 
180 
180 
4 
64 
4 
4 
4 
4 
64 
4 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
.64 
. 64 
.64 
. 64 
.64 
. 64 
.64 
. 64 
.64 
. 64 
QCLG 
/190 
28/C 
28/C 
28/C 
28/C 
28/C 
28/C 
28/C 
28/C 
F 
SF 
SF 

//OFF/CBLQCLG/OFF/OFF/OFF/OFF 
/.5/WATT-SF/INCAND 
FM-SF/.28/CFM-SF 

-SF 
-SF 
-SF 
-SF 
-SF 

FM-SF/.28/CFM 
FM-SF/.28/CFM 
FM-SF/.28/CFM 
FM-SF/ 
FM-SF/ 
FM-SF/ 
FM-SF/ 

28/CFM- 
28/CFM- 
28/CFM-SF 
28/CFM-SF 



CONTENTS OF : E:\CB101-14.TM 
LINE 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

29/12 
29/13 
29/14 
29/15 
29/16 
29/17 
29/18 
29/19 
29/20 
SYSTE 
39/1/ 
40/1/ 
41/1/ 
42/1/ 
45/1/ 
40/2/ 
41/2/ 
45/2/ 
EQUIP 
59/1/ 
60/1/ 
62/1/ 
65/1/ 
67/1/ 
69/1/ 
LOAD 
19/2/ 
20/1/ 
20/2/ 
20/3/ 
20/4/ 
20/5/ 
20/6/ 
20/7/ 
20/8/ 
20/9/ 
20/10 
20/11 
20/12 
20/13 
20/14 
20/15 
20/16 
20/17 
20/18 
20/19 
20/20 
21/M/ 
22/1/ 
22/4/ 
22/5/ 
22/6/ 
22/7/ 
22/8/ 
22/13 
22/14 
22/15 
22/16 

////// 
////// 
////// 
////// 
////// 
////// 
////// 
////// 
////// 
M - 1 
BASE B 
PTAC 
1/1 
.25 
CBLQCL 
RAD 
1/2 
OFF/OF 
MENT - 
CARLIS 
1/PKPL 
EQ1161 
1//2/2 
EQ2102 
EQ4003 
- 2 
WALL S 
1/TV R 
1/LIVI 
1/LIVI 
1/TV R 
1/BEDR 
1/BEDR 
1/BEDR 
1/BEDR 
2/DINI 
/2/KIT 
/2/KIT 
/2/DIN 
/2/REA 
/2/REA 
/2/BED 
/2/BED 
/2/HAL 
/2/HAL 
/2/BAT 
/2/BAT 
///CBL 
1/YES/ 
1/YES/ 
1/YES/ 
1/YES/ 
1/YES/ 
1/YES/ 
/1/YES 
/1/YES 
/1/YES 
/1/YES 

/.28/CFM- 
/.28/CFM- 
/.28/CFM- 
/.28/CFM- 
/.28/CFM- 
/.28/CFM- 
/.28/CFM- 
/.28/CFM- 
/.28/CFM- 

UI L DIN G 

SF 
SF 
SF 
SF 
SF 
SF 

■SF 
SF 
SF 

G/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

F/OFF/OFF 
1 

LE///BASE 
ANT/1/1 
/6 

/l 

/OFF/CBLOHTG/OFF/OFF/OFF/OFF 

BUILDING 

ROOF INS 
OOM/160/1 
NG ROOM/2 
NG R00M/2 
OOM/160/1 
00M/156/1 
00M/145/1 
00M/156/1 
OOM/145/1 
NG ROOM/1 
CHEN/108/ 
CHEN/108/ 
ING ROOM/ 
R FOYER/3 
R FOYER/3 
ROOM/80/1 
ROOM/80/1 
L/70/1/1/ 
L/70/1/1/ 
H/53/1/1/ 
H/53/1/1/ 
QTX///CBL 
///191 
///191 
///191 
///191 
///191 
///191 
////191 
////191 
////191 

////191 

ULAT 
/I/O 
80/1 
80/1 
/I/O 
/I/O 
/I/O 
/I/O 
/I/O 
48/1 
1/1/ 
1/1/ 
148/ 
3/1/ 
3/1/ 
/I/O 
/1/0 
0//9 
0//9 
0//9 
0//9 
QTX 

5 
75/ 
75/ 
5 

45/9 
45/9 

ION 
//9 
/!/ 
/!/ 
//9 
//9 
//9 
//9 
//9 
/1/.75/ 
. 75/.45/9.5 
.75/.45/9.5 
1/1/.75/.45/9 
2/0//9.5 
2/0//9.5 
//9 
//9 

45/9.5 



CONTENTS OF : E:\CB101~14.TM 
LINE #   
175 22/17/1/YES////191 
176 22/18/1/YES////191 
177 22/19/1/YES////191 
178 22/20/1/YES////191 
179 24/1/1/10/8.5//183/0 
180 24/1/2/16/8.5//183/270 
181 24/1/3/10/8.5//183/180 
182 24/2/1/12/8.5//183/186 
183 24/3/1/12/8.5//183/180 
184 24/4/1/10/8.5//183/0 
185 24/4/2/16/8.5//183/90 
186 24/4/3/10/8.5//183/180 
187 24/5/1/11/8.25//183/0 
188 24/5/2/12/8.25//183/270 
189 24/6/1/12/8.25//183/270 
190 24/6/2/12/8.25//183/180 
191 24/7/1/11/8.25//183/0 
192 24/7/2/12/8.25//183/90 
193 24/8/1/12/8.25//183/90 
194 24/8/2/12/8.25//183/180 
195 24/9/1/11/8.5//183/0 
196 24/9/2/11/8.5//183/270 
197 24/12/1/11/8.5//183/0 
198 24/12/2/11/8.5//183/90 
199 24/13/1/5/8.5//183/270 
200 24/13/2/6/8.5//183/180 
201 24/14/1/5/8.5//183/90 
202 24/14/2/8/8.5//183/180 
203 24/15/1/8/8.25//183/0 
204 24/16/1/8/8.25//183/0 
205 24/19/1/7/8.25//183/180 
206 24/20/1/7/8.25//183/180 
207 . 25/1/1/20/1/1/.81/.64 
208 25/1/2/5/2.5/3/.81/.64 
209 25/1/3/20/1/1/.81/.64 
210 25/2/1/20/1/1/.81/.64 
211 25/3/1/20/1/1/.81/.64 
212 25/4/1/20/1/1/.81/.64 
213 25/4/2/5/2.5/1/.81/.64 
214 25/4/3/20/1/1/.81/.64 
215 25/5/1/4/2.5/1/.81/.64 
216 25/5/2/4/2.5/1/.81/.64 
217 25/6/1/4/2.5/1/.81/.64 
218 25/6/2/4/2.5/1/.81/.64 
219 25/7/1/4/2.5/1/.81/.64 
220 25/7/2/4/2.5/1/.81/.64 
221 25/8/1/4/2.5/1/.81/.64 
222 25/8/2/4/2.5/1/.81/.64 
223 25/9/1/5/2.5/1/.81/.64 
224 25/9/2/5/2.5/1/.81/.64 
225 25/12/1/5/2.5/1/.81/.64 
226 25/12/2/5/2.5/1/.81/.64 
227 25/13/1/3.5/1/1/.81/.64 
228 25/13/2/5/2.5/1/.81/.64 
229 25/14/1/3.5/1/1/.81/.64 
230 25/14/2/5/2.5/1/.81/.64 
231 25/15/1/4/2.5/1/.81/.64 
232 25/16/1/4/2.5/1/.81/.64 



CONTENTS OF : E:\CB101-14.TM 

• 

LINE # 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 

1/.81/ 
1/.81/ 
QL/CBL 
RS/230 
LG///. 
LG///. 
LG///. 
LG///. 
LG///. 
LG///. 
LG///. 
LG///. 
/CFM-S 
3/CFM- 
3/CFM- 
3/CFM- 
3/CFM- 
3/CFM- 
3/CFM- 
3/CFM- 
3/CFM- 
3/CFM- 
3/CFM- 
3/CFM- 

25/19/1/4/2.5/ 
25/20/1/4/2.5/ 
26/M/CBLQP/CBL 
27/M/308/SF-PE 
29/1/10/PCT-MC 
29/2/10/PCT-MC 
29/3/10/PCT-MC 
29/4/10/PCT-MC 
29/5/10/PCT-MC 
29/6/10/PCT-MC 
29/7/10/PCT-MC 
29/8/10/PCT-MC 
29/9///////.23 
29/10///////.2 
29/11///////.2 
29/12///////.2 
29/13///////.2 
29/14///////.2 
29/15///////.2 
29/16///////.2 
29/17///////.2 
29/18///////.2 
29/19///////.2 
29/20///////.2 
SYSTEM - 2 
39/2/WALL & 
40/1/PTAC 
41/1/1/1 
42/1/.25 
45/1/CBLQCLG/O 
40/2/RAD 
41/2/1/2 
45/2/0FF/0FF/0 
EQUIPMENT - 2 
59/2/CARLISLE/ 
60/1/1/PKPLANT 
62/1/EQ1161/6 
65/1/1//2/2 
67/1/EQ2102/1 
69/1/EQ4003 
LOAD - 3 
19/3/WEATHERSTRIP S 
20/1/1/TV R00M/160/1 
20/2/1/LIVING R00M/2 
20/3/1/LIVING R00M/2 
20/4/1/TV ROOM/160/1 
20/5/1/BEDROOM/156/1 
20/6/1/8EOROOM/145/1 
20/7/1/BEDROOM/156/1 
20/8/1/BEDROOM/145/1 
20/9/2/DINING ROOM/1 
20/10/2/KITCHEN/108/ 
20/11/2/KITCHEN/108/ 
20/12/2/DINING ROOM/ 
20/13/2/REAR FOYER/3 
20/14/2/REAR FOYER/3 
20/15/2/BEDROOM/80/1 
20/16/2/8EDROOM/80/1 

.64 

.64 
QCLG 
/190 
23/C 
23/C 
23/C 
23/C 
23/C 
23/C 
23/C 
23/C 
F 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 

//OFF/CBLQCLG/OFF/OFF/OFF/OFF 
/.5/WATT-SF/INCAND 
FM-SF/.23/CFM-SF 
FM-SF/.23/CFM-SF 
FM-SF/.23/CFM-SF 
FM-SF/.23/CFM-SF 
FM-SF/.23/CFM-SF 
FM-SF/.23/CFM-SF 
FM-SF/.23/CFM-SF 
FM-SF/.23/CFM-SF 

ROOF INSULATION 

FF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

FF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 

//WALL S ROOF INSULATION 
/l/l 

CAULKING 
/1/0//9.5 
80/1/1/.75/.45/9. 
80/1/1/.75/.45/9. 
/1/0//9.5 
/1/0//9 
/1/0//9 
/1/0//9 
/1/0//9 
48/1/1/.75/.45/9. 
1/1/.75/.45/9.5 
1/1/.75/.45/9.5 
148/1/1/.75/.45/9 
3/1/2/0//9.5 
3/1/2/0//9.5 
/1/0//9 
/1/0//9 



LINE 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 

CONTENTS OF : E:\CB101~14.TM 

20/17/2/HALL/70/1/1/0//9 
20/18/2/HALL/70/1/1/0//9 
20/19/2/BATH/53/1/1/0//9 
20/20/2/BATH/53/1/1/0//9 
21/M////CBLQTX///CBLQTX 
22/1/1/YES////171 
22/4/1/YES////171 
22/5/1/YES////171 
22/6/1/YES////171 
22/7/1/YES////171 
22/8/1/YES////171 
22/13/1/YES////171 
22/14/1/YES////171 
22/15/1/YES////171 
22/16/1/YES////171 
22/17/1/YES////171 
22/18/1/YES////171 
22/19/1/YES////171 
22/20/1/YES////171 
24/1/1/10/8.5//170/0 

5//170/270 
5//170/180 
5//170/180 
5//170/180 

24/1/2/16/8 
24/1/3/10/8 
24/2/1/12/8 
24/3/1/12/8 
24/4/1/10/8.5//170/0 
24/4/2/16/8.5//170/90 
24/4/3/10/8.5//17O/180 
24/5/1/11/8.25//170/0 
24/5/2/12/8.25//170/270 
24/6/1/12/8.25//170/270 
24/6/2/12/8.25//170/180 

25//170/0 
25//170/90 
25//170/90 
25//170/180 
5//170/0 

24/7/1/11/8 
24/7/2/12/8 
24/8/1/12/8 
24/8/2/12/8 
24/9/1/11/8 
24/9/2/11/8.5//17Ö/270 
24/12/1/11/8.5//170/0 
24/12/2/11/8.5//170/90 
24/13/1/5/8.5//170/270 
24/13/2/6/8.5//170/180 
24/14/1/5/8.5//170/90 
24/14/2/8/8.5//170/180 

25//170/0 
25//170/0 
25//170/180 
25//170/180 

24/15/1/8/8 
24/16/1/8/8 
24/19/1/7/8 
24/20/1/7/8 
25/1/1/20/1/1/.81/.64 
25/1/2/5/2.5/3/.81/.64 
25/1/3/20/1/1/.81/.64 
25/2/1/20/1/1/.81/.64 
25/3/1/20/1/1/.81/.64 
25/4/1/20/1/1/.81/.64 
25/4/2/5/2.5/1/.81/.64 
25/4/3/20/1/1/.81/.64 
25/5/1/4/2.5/1/.81/.64 
25/5/2/4/2.5/1/.81/.64 
25/6/1/4/2.5/1/.81/.64 



• 

LINE 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
37ö 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 

CONTENTS OF : E:\CB101-14.TM 

25/6/2/4/2.5/1/.81/.64 
25/7/1/4/2.5/1/.81/.64 
25/7/2/4/2.5/1/.81/.64 
25/8/1/4/2.5/1/.81/.64 
25/8/2/4/2.5/1/.81/.64 
25/9/1/5/2.5/1/.81/.64 
25/9/2/5/2.5/1/.81/.64 
25/12/1/5/2.5/1/.81/.64 
25/12/2/5/2.5/1/.81/.64 
25/13/1/3.5/1/1/.81/.64 
25/13/2/5/2.5/1/.81/.64 
25/14/1/3.5/1/1/.81/.64 
25/14/2/5/2.5/1/.81/.64 
25/15/1/4/2.5/1/.81/.64 
25/16/1/4/2.5/1/.81/.64 
25/19/1/4/2.5/1/.81/.64 
25/20/1/4/2.5/1/.81/.64 

26/M/CBLQP/CBLQL/CBLQCLG//OFF/CBLQCLG/OFF/OFF/OFF/OFF 
27/M/308/SF-PERS/230/190/.5/WATT-SF/INCAND 
29/1/10/PCT-MCLG///.26/CFM-SF/.26/CFM-SF 
29/2/10/PCT-MCLG///.26/CFM-SF/.26/CFM-SF 
29/3/10/PCT-MCLG///.26/CFM-SF/.26/CFM-SF 
29/4/10/PCT-MCLG///.26/CFM-SF/.26/CFM-SF 
29/5/10/PCT-MCLG///.26/CFM-SF/.26/CFM-SF 
29/6/10/PCT-MCLG///.26/CFM-SF/.26/CFM-SF 
29/7/10/PCT-MCLG///.26/CFM-SF/.26/CFM-SF 
29/8/10/PCT-MCLG///.26/CFM-SF/.26/CFM-SF 
29/9///////.26/CFM-SF 
29/10///////.26/CFM-SF 
29/11///////.26/CFM-SF 
29/12///////.26/CFM-SF 
29/13///////.26/CFM-SF 
29/14///////.26/CFM-SF 
29/15///////.26/CFM-SF 
29/16///////.26/CFM-SF 
29/17///////.26/CFM-SF 
29/18///////.26/CFM-SF 
29/19///////.26/CFM-SF 
29/20///////.26/CFM-SF 
SYSTEM - 3 

39/3/WEATHERSTRIP & CAULKING 
40/1/PTAC 
41/1/1/1 
42/1/.25 

45/1/CBLQCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
40/2/RAD 
41/2/1/2 

45/2/0FF/0FF/0FF/0FF/0FF/CBLQHTG/0FF/0FF/0FF/0FF 
EQUIPMENT - 3 

59/3/CARLISLE///UJEATHERSTRIP & CAULKING 
60/1/1/PKPLANT/l/l 
62/1/EQ1161/6 
65/1/1//2/2 
67/1/EQ2102/1 
69/1/EQ4O03 
LOAD - 4 
19/4/COMBINED ECOS 

20/1/1/TV ROOM/160/1/1/0//9.5 



45/9 
45/9 

75/.45/9.5 

CONTENTS OF : E:\CB101-14.TM 
LINE #   
407 20/2/1/LIVING ROOM/280/l/l / .75 / 
408 20/3/1/LIVING R00M/280/1/1 / .75/ 
409 20/4/1/TV ROOM/160/1/1/0//9.5 
410 20/5/1/BEDROOM/156/1/1/O//9 
411 20/6/1/8EOROOM/145/1/1/0//9 
412 20/7/1/BEDROOM/156/1/1/0//9 
413 20/8/1/BEDROOM/145/1/1/O//9 
414 20/9/2/DINING ROOM/l48/l/l / 
415 20/10/2/KITCHEN/108/1/1/.75/.45/9.5 
416 20/11/2/KITCHEN/108/1/1/.75/.45/9.5 
417 20/12/2/DINING ROOM/148/1/l/.75/.45/9 
418 20/13/2/REAR FOYER/33(1/2/6 / /9 . 5 
419 20/14/2/REAR FOYER/33/l/2/0//9 . 5 
420 20/15/2/BEDROOM/80/1/1/0//9 
421 20/16/2/BEDROOM/80/1/1/0//9 
422 20/17/2/HALL/70/1/1/O//9 
423 20/18/2/HAIL/70/1/1/0//9 
424 20/19/2/BATH/53/1/1/O//9 
425 20/20/2/BATH/53/1/1/0//9 
426 21/M////CBLQTX///CBLQTX 
427 22/1/1/YES////191 
428 22/4/1/YES////191 
429 22/5/1/YES////191 
430 22/6/1/YES////191 
431 22/7/1/YES////191 
432 22/8/1/YES////191 
433 22/13/1/YES////191 
434 22/14/1/YES////191 
435 22/15/1/YES////191 
436 22/16/1/YES////191 
437 22/17/1/YES////191 
438 22/18/1/YES////191 
439 22/19/1/YES////191 
440 22/20/1/YES////191 
441 24/1/1/10/8.5//183/0 
442 24/1/2/16/8.5//183/27Ö 
443 24/1/3/10/8.5//183/180 
444 24/2/1/12/8.5//183/180 
445 24/3/1/12/8.5//183/180 
446 24/4/1/10/8.5//183/0 
447 24/4/2/16/8.5//183/90 
448 24/4/3/10/8.5//183/180 
449 24/5/1/11/8.25//183/0 
450 24/5/2/12/8.25//183/270 
451 24/6/1/12/8.25//183/270 
452 24/6/2/12/8.25//183/180 
453 24/7/1/11/8.25//183/0 
454 24/7/2/12/8.25//183/90 
455 24/8/1/12/8.25//183/90 
456 24/8/2/12/8.25//183/180 
457 24/9/1/11/8.5//183/0 
458 24/9/2/11/8.5//183/270 
459 24/12/1/11/8.5//183/0 
460 24/12/2/11/8.5//183/90 
461 24/13/1/5/8.5//183/270 
462 24/13/2/6/8.5//183/180 
463 24/14/1/5/8.5//183/90 
464 24/14/2/8/8.5//183/180 



LINE 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 

CONTENTS OF : E:\CB101-14.TM 

24/15/1/8/8.25//183/0 
24/16/1/8/8.25//183/0 
24/19/1/7/8.25//183/180 
24/20/1/7/8.25//183/180 
25/1/1/20/1/1/.81/.64 
25/1/2/5/2.5/3/.81/.64 
25/1/3/20/1/1/.81/.64 
25/2/1/20/1/1/.81/.64 
25/3/1/20/1/1/.81/.64 
25/4/1/20/1/1/.81/.64 
25/4/2/5/2.5/1/.81/.64 
25/4/3/20/1/1/.81/.64 
25/5/1/4/2.5/1/.81/.64 
25/5/2/4/2.5/1/.81/ 
25/6/1/4/2.5/1/.81/ 
25/6/2/4/2.5/1/.81/ 
25/7/1/4/2.5/1/ 
25/7/2/4/2.5/1/ 
25/8/1/4/2.5/1/ 
25/8/2/4/2.5/1/ 
25/9/1/5/2.5/1/ 
25/9/2/5/2.5/1/ 
25/12/1/5/2.5/1/ 
25/12/2/5/2.5/1/ 
25/13/1/3.5/1/1/ 
25/13/2/5/2.5/1/ 
25/14/1/3.5/1/1/ 
25/14/2/5/2.5/1/ 
25/15/1/4/2 
25/16/1/4/2 
25/19/1/4/2 
25/20/1/4/2 

81/. 
81/. 
81/. 
81/. 
81/. 
81/ . 
81/ 
81/ 
81/ 
81/ 
81/ 
81/ 

5/1/.81/ 
5/1/.81/ 
5/1/.81/ 

64 
64 
64 
64 
64 
64 
64 
64 
64 
. 64 
.64 
.64 
.64 
. 64 
. 64 
.64 
. 64 
.64 

5/1/.81/.64 

26/M/C8LQP/CBLQL/CBLQCLG//0FF/CBLQCLG/0FF/0FF/0FF/0FF 
27/M/308/SF-PERS/230/190/.5/UATT-SF/INCAND 
29/1/10/PCT-MCLG///.19/CFM-SF/.19/CFM-SF 
29/2/10/PCT-MCLG///.19/CFM-SF/.19/CFM-SF 
29/3/10/PCT-MCLG///.19/CFM-SF/.19/CFM-SF 
29/4/10/PCT-MCLG///.19/CFM-SF/.19/CFM-SF 
29/5/10/PCT-MCIG///.19/CFM-SF/.19/CFM-SF 
29/6/10/PCT-MCLG///.19/CFM-SF/.19/CFM-SF 
29/7/10/PCT-MCLG///.19/CFM-SF/.19/CFM-SF 
29/8/10/PCT-MCLG///.19/CFM-SF/.19/CFM-SF 
29/9///////.19/CFM-SF 
29/10///////.19/CFM-SF 
29/11///////.19/CFM-SF 
29/12///////.19/CFM-SF 
29/13///////.19/CFM-SF 
29/14///////.19/CFM-SF 
29/15///////.19/CFM-SF 
29/16///////.19/CFM-SF 

19/CFM-SF 
19/CFM-SF 
19/CFM-SF 
19/CFM-SF 

29/17///////. 
29/18///////. 
29/19///////. 
29/20///////. 
SYSTEM - 4 
39/4/C0MBINED 
40/1/PTAC 
41/1/1/1 

ECOS 



CONTENTS OF : E:\CB101-14.TM 
LINE #   
523 42/1/.25 
524 45/1/CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
525 40/2/RAD 
526 41/2/1/2 
527 45/2/0FF/0FF/0FF/0FF/0FF/CBLQHTG/0FF/0FF/0FF/0FF 
528 EQUIPMENT - 4 
529 59/4/CARLISLE///C0MBINED ECOS 
530 60/1/1/PKPLANT/l/l 
531 62/1/EQ1161/6 
532 65/1/1//2/2 
533 67/1/EQ2102/1 
534 69/1/EQ4003 



Building 101 
(Typical for 102, 103, 104, 105, 106, 

107, 108, 109, 110, 111, 
112, 113, and 114) 

Trace Output File 

933702 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDINGS 101-114 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deq) 
Longitude: 77.2 (deal 
Time Zone: 5 
Elevation: 475 (ft! 
Barometric Pressure: 29.2 lin. Hg) 

Summer Clearness Number: 
Winter Clearness Number: 
Summer Design Dry Bulb: 
Summer Design Wet Suib: 
Winter Design Dry Bulb: 
Summer Ground Relectance: 
Winter Ground Relectance: 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

1,00 
if! 

0.20 
0.20 

0.0742 (Lbm/ciift) 
0.2444 (Btu/lbm/F) 
1.08S2 (Btu-min./hr/cuft/F 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

10: 3:20  1/ 7/94 
CB101-14 .TM 



Trane Air Conditioning Economics 
8y: Trane Customer Direct Service Network 

AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

V 600 

PAGE 

SYSTEM     SUMMARY 

(Design Airflow Quantities) 

System 
Number 

System 
Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 

Totals 

171 
0 

171 

1,708 
0 

1,708 

1,708 
0 

1,708 

2,154 
0 

2,154 

616 
677 

1,293 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

-SYSTEM     SUMMARY 

(Design Capacity Quantities) 

Main Svs. Aux. 
System System Capacity 
Number  Type  (Tons) 

1 PTAC 
2 RAD 

Totals 

jolina 
Opt. Vent Cooling Main Sys. Aux. Sys. 

L3D3City Capacity 
ions ions 

4. i. 3.0 0.0 4.3 -77,491 
Ö.0 0.0 Ö.Ö CO -117,101 
4.3 :.ö 0.0 4.3 -194,592 

Preheat 
Totals CaDacity Capacity Capacity 
(Tons)   (Btuhj   (Btuh)   (Btuh) 

Heating -  
Reheat Humidif. Opt. Vent 

Capacity Capacity Capacity 
(Btuh) 

0 
0 
0 

Btuh 3tuh) 

Heating 
Totals 
(Btuh) 

-77,491 
-117,101 
-194,592 

"he building peaked at hour 16 month   7 with a capacity of 4.3 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
BASE BUILDING 

 E N G I N E E RING CHECK s  

Percent  Coo ina   — Hea ting 
System   Main/ System Outside Cfm/ CfiC/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main PTAC 10.00 1.15 394.9 342.6 35.03 1.15 -52.29 1,482 
2 Main RAD 0.00 0.00 0.0 0.0 0.00 0.00 -47.49 2,466 



Trane Air Conditioning Economics 

By: Trane Customer Direct Service Network 
V 600 

PAGE 

System 1 Peak PTAC PACKAGED TERMINAL AIR CONO. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ******* 

Peaked at Time ->       Mo/Hr: 7/16 

Outside Air ~>      OADB/NB/HR: 91/ 73/ 98.0 

Envelope Loads 

Skylite Solr. 

Skylite Cond 

Roof Cond 

Glass Solar 

Glass Cond 

«all Cond 

Partition 

Exposed Floor 

Infiltration 

Sub Total-) 
Internal Loads 

Lights 
People 

Misc 
Sub Totals 

Ceiling Load 
Outside Air 

Sup. Fan Heat 

Ret. Fan Heat 

Duct Heat Pkup 
OV/UNDR Sizing 

Exhaust Heat 

Terminal Bypass 

Grand Total") 

Space 

Sens.Hat. 

(Btuh) 

0 

0 
4,039 

9.125 
2.726 

8,040 

0 

17.114 

41.0^4 

2,070 
1.764 

!j 

3,555 

52 

0 

Ret. Air 

Sensible 

(Btuh) 
0 

0 

0 

0 

0 

93 

93 

0 

-52 

0 

0 

0 

Ret._Air 

Latent 

(Btuh) 

Net 

Total 

(Btuh) 

0 

0 
4,039 

9,125 

2,726 

8,133 

41 
.114 

,133 

,070 

.734 
0 

,855 

0 

.560 

564 
ü 

-7 

Percnt 

Of Tot 

(*) 
0.00 

0.00 

7.78 

17.58 

5.25 

15.67 

0.00 

0.00 

52.97 

79.25 

3.99 
3.44 

0.00 

7.43 

0.00 

12.64 

0.70 

0.00 

0.00 
0.00 

-0.01 

0.00 

44.951 35 51.910 100.00 

Mo/Hr: 

OADB: 

7/16 

91 

Space 

Sensible 

(Btuh) 
0 

0 

3,972 

11,195 

2,404 

8,112 

0 

0 

6,782 

32,465 

2,078 

884 

0 

2,962 

565 

0 

35,992  100.00 

* 

* 

* 

Percnt * 
* 

* 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

* 
* 

* 

* 

* 
* 

* 

***** HEATING COIL PEAK ******** 

Mo/Hr: 13/ 1 

OADB:  4 

Of Tot 

(*) 
0,00 

0.00 

11.04 

31.10 

6.68 

22.54 

0.00 

0.00 

18.84 

90.20 

5.77 

2.46 

0.00 

8.23 

1.57 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

Space Peak 

Space Sens 

(Btuh) 
0 

0 

-3,410 

0 

-13,405 

-29,086 

0 

0 

-31,035 

-76,937 

0 

0 

-524 

0 

Coil Peak 

Tot Sens 
(Btuh) 

0 

0 

-3,410 

0 

-13,405 

-29,459 

0 

0 

-31,035 
-77,310 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

Percnt 

Of Tot 

(*) 
0.00 

0.00 
4.41 

0.00 

17.34 

38.11 

0.00 

0.00 

40.14 

100.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

-77,461   -77,310  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 

Aux Clg 

Opt Vent 

Totals 

Total 

(Tons) 

4.3 
0.0 

0.0 
4.3 

Capacity 

(Mbh) 
51.9 

0.0 

0.0 

51.9 

Sens Cap. 

(Mbh) 

37.7 
0.0 

0.0 

Coil Ai 

(cfm) 

1,708 

0 
0 

fl Entering 08/WB/HR 
Deg F Deg F Grains 

76,7  63.7  69.7 
0.0  0.0   0,0 

0.0  0,0   0.0 

Leaving DB/WB/HR 

Deg F Deg F Grains 

55.5  53.4  59.0 

0.0  0.0   0.0 
0.0  0.0   0.0 

Gross Total 
Floor   1 

Part 
ExFlr 

Roof 

Glass (sf) (%) 

Wall 

432 

0 
0 

922 

1,592 
0  0 

250  16 

Main Htg 

Aux Htg 

Preheat 

Reheat 

Humidif 

Opt Vent 
Total 

(cfm) 

-HEATING COIL SELECTION -  

Capacity Coil Airfl  Ent  Lvg 

Deg F Deg F 

.7 

.0 

.4 

.0 

.0 

.0 

(Mbh) 

-77.5 

0.0 

-0.0 

0.0 

0.0 

0.0 

-77.5 

,708 

0 

,)08 

68.0 109. 

0.0 0. 
61.4 55. 
0.0 0. 
0.0 0. 
0.0 0. 

Type 

Vent 

Mil 

Supply 

Mincfm 

Return 

Exhaust 
Rm Exh 

Auxil 

-AIRFLOWS (cfm) 
Cooling 

171 

446 

1,708 

0 

1,708 

171 

0 

0 

Heating 

0 

446 

1,708 

0 

1,708 

0 

0 

0 

-ENGINEERING CHECKS- -TEMPERATURES 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfffl/Ton 

Clg Sqft/Ton 

Clg Btuh/Sqft 
No. People 

Htg X OA 
Htg Cfm/SqFt 

Htg Btuh/SqFt 

10.0 

1.15 

394.87 

342.59 

35.03 

5 

0.0 
1.15 

-52.29 

Type 
SADB 

Plenum 

Return 

Ret/OA 

Runarnd 
Fn MtrTD 

Fn BldTD 

Fn Frict 

Clg 
55.6 

75.2 

75.0 

76.6 

75.0 

0.0 

0.0 
0.1 

:F)— 
Htg 

109.7 

67.2 

67.8 

67.8 

68.0 

0.0 

0.0 
0.0 
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System   2 Block RAO - RADIATION 

mm************ mm* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air "> 0ADB/NB/HR: 0/ 0/ 0 0 * 

* 
0ADB: 0 * 

* 

* 

OAOB:  4 

Soace Ret. Air Ret. _Ai r Net Percnt * Space Percnt Space Peak Coil Peak Percnt 
Ser s.+Lat. Sensible Latent Total Of Tot * Sens ible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads fStun) (Btuh) (Btuh) •(Bt uh! (*) * (Btuh) (*) * (Btuh)   (Btuh) (%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0 00 * 0 0 00 * 0      0 0.00 
Roof Cond 0 0 0 0 00 * 0 0 00 * -5.156   -5,156 4.40 
Glass Solar 0 0 0 0 00 * 0 0 00 * 0      0 0.00 
Glass Cond 0 0 0 0 00 * 0 0 00 * -19,947   -19,947 17.03 
Wall Cond 0 ■0 0 0 00 * 0 0 00 * -43,846   -44,864 38.31 
Partition 0 0 0 00 * 0 0 00 * 0       0 0.00 
Exposed Floor 0 0 A 00 * 0 0 00 * 0       0 0.00 
Infiltration 0 .■\ 0 00 * 0 0 00 * -47,134   -47,134 40.25 
Sub Total-) 0 0 0 0 00 * 0 0 00 * -116.082  -117,101 100.00 

Internal Loads * * 
Lights 0 0 0 0 00 * 0 o 00 * 0       0 0.00 
People fl 0 r, 00 * 0 0 00 * 0       0 0.00 
disc o 0 0 0 0 00 * ö Q 00 * 0       0 0.00 
Sub Total") 0 0 0 0 0 00 * 0 0 00 * 0       0 0.00 

Ceiling Load Q 0 0 0 00 * 0 0 00 * -5,342       0 0.00 
Outside Air 0 0 0 0 0 00 * 0 0 00 * 0       0 0.00 
Sup. fan Heat 0 0 00 * 0 00 * 0 0.00 
Ret. Fan Heat 0 0 0 00 * 0 00 * 0 0.00 
Duct Heat Pkuo 0 0 Ö 00 * 0 CO * 0 0.00 
OV/UNOR Sizing 0 0 0 00 * 0 o 00 * 0       0 0.00 
Exhaust Heat 0 0 0 0 00 * 0 00 * 0 0.00 
Terminal Bypass 0 0 0 0 00 * 0 00 * 

* 

* 

0 0.00 

Grand Total — ) 0 0 0 

ING COIL SELECTION 

Coil Airfl  Ent 

0 0.00 * 0 0.00 -121,425  -117,101 100.00 

Total Capacity 
uUUL 

Sens Cap. srinc D8/WB/HR Leaving DB/WB/HR 
  HKtHb  

Gross Total   Glass (sf) (%) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor    2,466 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 0 0.0 0.0 0.0 Part      0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr      0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 0 0.0 0.0 0.0 Roof    1,394 0  0 
Totals    0.0 0.0 

COIL SEL "rTTnu-, 

Wall    2,417 372  15 

""nLH 11 rt u -H1KCLUW5 icrmj- --tNblNttKlNl] LHtus--  -ILMPERAIURES (F)— 
Capacity Coil A irfl  Ent Lvg Type Cooling 1 eating Clg %  OA 0.0    Type  Clg  Htg 

(Mbh) (cf n)  Oeg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00  SAOB    0 0  68.1 
Hain Htg   -117.1 0   0.0 0.0 Infil 0 677 Clg Cfm/Ton 0.00  Plenum   0 0  66.3 
Aux Htg    0 0 Ö   0.0 0.0 Supply 0 0 Clg Sqft/Tor 0.00  Return   0 0  68.0 
Preheat'     0 0 0   0.0 0.0 flincfm 0 0 Clg Btuh/Sqft 0.00  Ret/OA   0 0  68.0 
Reheat      0 0 0   0.0 0.0 Return 0 0 No. People 0  Runarnd  0 0  68.0 
Humidif     0 0 0   0.0 0.0 Exhaust 0 0 Htg %  OA 0.0  Fn MtrTD  0 0  0.0 
Opt Vent    0 0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00  Fn BldTD  0 0  0.0 
Total     -117 1 Auxil 0 0 Htg Btuh/SqFt -47.49  Fn Frict  0 0  0.0 
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BASE BUILDING 

V 600 
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U I L D I N G  U - V A L U E S 

  KOC m u-va Room Room 
(8t i/hr/sq ft/F) Mass Capac. 

Room Summ r Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 TV ROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 203.7 47.66 
2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.549 45.0 12.23 
3 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.549 45.0 12.23 
4 TV ROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 224.4 52.22 
5 BEDROOM 0.000 0.000 0.000 o.coo 0.058 0.810 0.837 0.343 0.000 158.6 37.76 
6 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 177.1 41.83 
7 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 158.6 37.76 
8 BEDROOM 0.000 coco 0.000 0.000 0.C58 0.810 0.837 0.343 0.000 177.1 41.83 

Zone 1 Total/five. 0.000 0.000 0.000 o.coo 0.058 0.810 0.837 0.343 0.549 131.3 31.54 
System 1 Total/Ave. 0.000 0.000 o.coo 0.000 0.058 0.810 0.837 0.343 0.549 131.3 31.54 

1 TV ROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 203.7 47.66 
2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.310 0.837 0.343 0.549 45.0 12.23 
3 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.S10 0.837 0.343 0.549 45.0 12.23 
4 TV ROOM 0.000 0.000 0.000 coco 0.058 0.810 0.837 0.343 0.000 224.4 52.22 
5 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.310 0.837 0.343 0.000 158.6 37.76 
6 BEDROOM 0.000 o.coo 0.000 coco 0.058 0.810 0.837 0.343 0.000 177.1 41.33 
7 BEDROOM 0.000 o.coo 0.000 o.coo 0.05B 0.810 0.837 0.343 0.000 158.6 37.76 
8 BEDROOM o oon 0.000 0.000 o.coo C.053 0.810 0.837 0.343 0.000 177.1 41.83 

Zone 1 Total/Ave. 0.000 0.000 o.coo 0.000 0.058 0.310 0.837 0.343 0.549 131.3 31.54 
9 DINING ROOM 0.000 0.000 0.000 o.coo 0.000 0.810 0.837 0.343 0.549 151.3 35.58 

10 KITCHEN 0.000 0.000 0.000 0.000 COCO 0.000 0.000 0.000 0.549 6.2 3.70 
Hi KITCHEN 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.549 6.2 3.70 
12' DINING ROOM o.coo 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.549 151.3 35.58 
13 REAR FOYER 0.000 0.000 0.000 coco 0.053 0.810 0.837 0.343 0.000 332,9 73.43 
14 REAR FOYER 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 401.2 88.44 
15 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 107.2 26.46 
16 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 107.2 26.46 
17 HALL 0.000 0.000 0.000 0.000 0.053 0.000 0.000 0.000 0.000 14.3 6.08 
18, HALL 0.000 0.000 0.000 0.000 0.058 0.000 0.000 0.000 0.000 14.3 6.08 
19: 

BATH 0.000 0.000 0.000 0.000 0.058 0.310 0.837 0.343 0.000 133.8 32.31 
20, BATH 0.000 0.000 0.000 0.000 0.058 C.810 0.837 0.343 0.000 133.8 32.31 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.053 0.810 0.837 0.343 0.549 105.4 25.59 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.549 120.9 29.17 
Building 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.549 124.8 30.06 
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BUILDING AREAS - ALTERNATIVE 1 
BASE BUILDING 

BUILDING    AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Min Net Hall 

Room Duplicate    Room Area Area Area Area /Rf Area Area /« Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) w (sqft) (sqft) (*) (sqft) 

1 TV ROOM       1 1     160 160 0 0 0 0 160 78 25 228 
2 LIVING ROOM     1 1     280 280 0 0 0 0 0 20 20 82 
3 LIVING ROOM     1 1     280 280 0 0 0 0 0 20 20 82 
4 TV ROOM       1 1     160 160 0 0 0 0 160 53 17 253 
5 BEDROOM       1 1     156 156 0 0 0 0 156 20 11 170 
6 BEDROOM       1 1     145 145 0 0 0 0 145 20 10 178 
7 BEDROOM       1 1     156 156 0 0 0 0 156 20 11 170 
8 BEDROOM       1 1     145 145 0 0 0 0 145 20 10 178 

Zone 1 Total/Ave. 1,482 0 0 0 0 922 250 16 1,342 
System 1 Total/Ave. 1,482 0 0 0 0 922 250 16 1,342 

1 TV ROOM       1 1     160 160 0 0 0 0 160 78 25 228 
2 LIVING ROOM     1 1     280 280 0 0 0 0 0 20 20 82 
3 LIVING ROOM     1 1     280 280 0 0 0 0 0 20 20 82 
4 TV ROOM       1 1      160 160 0 0 0 0 160 53 17 253 
5 BEDROOM       1 1     156 156 0 0 0 0 156 20 11 170 
6 BEDROOM       1 1     145 145. 0 0 0 0 145 20 10 178 
7 BEDROOM       1 1      156 156 0 0 0 0 156 20 11 170 
8 BEDROOM       1 1      145 145 0 0 0 0 145 20 10 178 

Zone 1 Total/Ave. 1,482 0 0 0 0 922 250 16 1,342 
9 DINING ROOM     1 1     148 148 0 0 0 0 0 25 13 162 

10 KITCHEN       1 1     108 . 108 0 0 0 0 0 0 0 0 
11 KITCHEN       1 1     108 108 0 0 0 0 0 0 0 0 
12 DINING ROOM     1 1      148. 148 0 0 0 0 0 25 13 162 
13 REAR FOYER     1 1    ' 33 33 0 0 0 0 33 16 17 78 
14 REAR FOYER     1 1      33 33 0 0 0 0 33 16 14 94 
15 BEDROOM       1 1      80 80 0 0 0 0 80 10 15 56 
16 BEDROOM       1 1      80 80 0 0 0 0 80 10 15 56 
17 HALL         1 1      70 70 0 0 0 0 70 0 0 0 
18 HALL         1 1      70 70 0 0 0 0 70 0 0 0 
19 BATH         1 1      53 53 0 0 0 0 53 10 17 48 
20 BATH         1 1      53 53 0 0 0 0 53 10 17 48 

Zone 2 Total/Ave. 984 0 0 0 0 472 122 15 703 
System 2 Total/Ave. 2,466 0 0 0 0 1,394 372 15 2,045 
Buildi ng 3,948 0 0 0 0 2,316 622 16- 3,387 
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ASHRAE 90 ANALYSIS 
BASE BUILDING 

ALTERNATIVE 1 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value 
Overall Wall U-Value 
Overall Building U-Value 

0.058 (Btu/Hr/Sq Ft/F) 
0.416 (Btu/Hr/Sq Ft/F) 
0.285 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
«all Overall Thermal Transfer Value (OTTVw) 

3.58 (Btu/Hr/Sq Ft) 
16.39 (Btu/Hr/Sq Ft) 

# 
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SYSTEM TOTALS LOAD PROFILE 
BASE BUILDING 

ALTERNATIVE 1 

V 600 
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SYSTEM LOAD PROFILE 

System Totals 

Percent 
Design 

Load 

0 - 5 
5 - 10 

10 - 15 
15 - 20 
20 - 25 
25 - 30 
30 - 35 
35 - J40 
40 - 45 
45 - ,50 
50 - !55 
55 - ,!60 
60 - |65 
65 - 70 
70 - 175 
75 - ßO 
80 - 85 
85 - |90 
90 - 95 
95 - 100 
Hours Off 

— Cooling Load — 
Cap. Hours Hours 

(Ton)   (%) 

— Heating Load   
Capacity Hours Hours 

(Btuh)   (%) 

— Cooling Airflow   
Cap. Hours Hours 
(Cfm)   (\) 

0.2 
0.4 
0.6 
0.9 
1.1 
1.3 
1.5 
1.7 
1.9 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.5 
3.7 
3.9 
4.1 
4.3 
0.0 

11 
15 
10 
6 
8 

11 
9 

13 
5 
3 
3 
3 
0 
0 
0 
0 
0 
1 
1 
0 

154 
220 
143 
89 

118 
154 
134 
191 
66 
42 
42 
40 
0 
0 
0 
0 
0 

20 
11 
0 

0 7,336 

-9,730 
-19,459 
-29,189 
-38,918 
-48,648 
-58,378 
-68,107 
-77,837 
-87,566 
-97,296 

-107,026 
-116,755 
-126,485 
-136,215 
-145,944 
-155,674 
-165,403 
-175,133 
-184,863 
-194,592 . 

0 

13 
16 
20 
22 
18 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

375 
614 
747 
898 
993 
830 
94 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 4,209 

85.4 
170.8 
256.2 
341.6 
427.0 
512.4 
597.8 
683.3 
768.7 
854.1 
939.5 

1,024.9 
1,110.3 
1,195.7 
1,281.1 
1,366.5 
1,451.9 
1,537.3 
1,622.7 
1,708.1 

0.0 

0 0 
0 0 
0 0 

42 1,530 
0 0 
0 
0 
0 
0 

21 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

765 
0 
0 
0 
0 
0 
0 
0 
0 
0 

38 1,377 
0 5,088 

Heating Airflow 
Cap. Hours Hours 
(Cfm) (*) 

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 
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 
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 8. 760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
BASE BUILDING 

Temperature 
Range 

-BUILDING  TEMPERATURE P 

1 1 2 
(F) 

Max. Temp. 79.2 92.9 91.8 
Mo./Hr. 7 14 8 22 8 23 

Day Type 1 1 1 

Above 100 0 0 0 
95 - 100 0 0 0 
90 - 95 0 1,164 589 
85 - 90 0 1,000 1,332 
80 - 85 0 764 1,007 
75 1- 80 2,898 578 472 
70 - 75 837 590 688 
65 - 70 471 4,664 4,672 
60 L 65 354 0 0 
55 r 60 1,362 0 0 
50 r 55 478 0 0 
Below 50 

Min. Temp. 

2,360 0 0 

37.6 67.9 68.0 
Mo./Hr. 2 10 2 8 1 1 

Day, Type 5 2 1 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

 - MONTHLY  ENERGY  C 0 N S U M P T I 0 

V 600 
PAGE 10 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov J 
Dec 
Total . 

ELEC DEMAND HOT WTR HOT « DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (k«) (Therm) (Thrm/hr) 

524 2 361 1 
474 2 353 1 
537 2 231 0 
505 2 93 0 
621 2 0 0 

1,132 9 0 0 
2,019 9 0 0 
1,233 9 0 0 

592 8 • 0 0 
529 2 24 0 
505 2 157 0 
518 2 305 1 

9,190 9 1,525 1 

Building Energy Consumption 
Source Energy Consumption 

46,563 (Btu/Sq Ft/Year) 
75,327 (Btu/Sq Ft/Year) 

Floor Area 3,948 (Sq Ft) 
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^^  EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
flB  BASE BUILDING 

  EQUIPMENT ENERGY CONSUMPT 

Ref 
Nuu 

Equip 
Code Jan Feb Mar Apr 

— Monthly Consumption 
May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

522 
2.0 

472 
2.0 

535 
2.0 

503 
2.0 

529 
2.0 

516 
.2.0 

516 
2.0 

535 
2.0 

503 
2.0 

529 
2.0 

503 
2.0 

516 
2.0 

6,181 
2.0 

1 MISC LD 
ELEC 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

3 MISC LD 
OIL 
PK 

1 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

•    « 

! 
MISC LD 
Pj STEAM 
PK 

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 
0.0 

0 
0.0 

o ■ 

0.0 
0 

0.0 

5 MISC LD 
P H0TH20 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 MJSC LD 
P1 CHILL 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQU61 
ELEC 0 

0.0 

AIR-CLD COND COMP <1S TONS 
0    0    0    0 

0.0   0.0   0.0   0.0 
395 
5.8 

1086 
6.0 

451 
5.8 

0 
5.6 

0 
0.0 

0 
0.0 

0 
0.0 

1,932 
6.0 

1 EQ5200 
ELEC 
PK 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
41 

' 0.4 
108 
0.6 

46 
0.6 

0 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

195 
0.6 

1 EQ5303 
ELEC 
PK 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
91 

0.3 
217 
0.3 

109 
0.3 

0 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

417 
0.3 

1 

• 

EQ4003 
ELEC 
PK 

0 
0.0 

FC CENTRIF. FAN C.V. 
0    0    0 

0.0   0.0   0.0 
92 

0.2 
89 

0.2 
92 

0.2 
92 

0.2 
89 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
453 
0.2 

1 EQ2102 
P H0TH20 
PK 

361 
0.6 

PURCHASED DIST 
353   231 
0.6   0.4 

. HOT WATER 
93    0 

0.3   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
24 

0.2 
157 
0.3 

305 
0.5 

1,525 
0.6 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
8ASE BUILDING 

ELEC 2 2 2 2 0 0 0 0 0 1 2 2 12 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE BUILDING 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    9.0 (kW) 
Yearly Time of Peak 16 (hr) 7 (mo) 

Hour 16 Month 7 

Eqp. .    Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (%) 

Cooling Equipment 

1      EQ1161 AIR-CLD COND COMP <15 TONS              6.8 75.71 

Sub Tojtal 6.8 75.71 

Sub Total 0.0 0.00 
j 

Air Moving Equipment 

1  , SUMMATION OF FAN ELECTRICAL DEMAND 0.2  2.43 

Sub Tojtal 0.2  2.43 

Sub Total 0.0  0.00 
j 

Miscellaneous 

Lights 2.0 21.86 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 2.0 21.86 

Grand Total 9.0 100.00 
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**ttuntu*nnnn*nnnnnnuu**ntnttn***.uunuuutnu*unnu 
unntnntnttnnnn*tnn*tnnnn*n**ununutuuntnunu*tnu 
** 
** 
** 
** 
** 

TRACE      600      ANALYSIS 

by ** 

** 
** 
** 

** 
nnnnnnnttntntntnnttntnttttttnunununnnntnttnnnnn 
nntntu*tnntt*n**uttnt*tn*nuun*uuntntnn*n*t*tnttunun 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDINGS 101-114 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

10:22:58  1/ 7/94 
CB101-14 .TM 
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 SYSTEM  SUMMARY- 
(Design Airflow Quantities) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1' PTAC 
2 RAD 

Totals 

120 
0 

120 

1,199 
0 

1,199 

1,199 
0 

1,199 

1,565 
. 0 

1,565 

486 
556 

1,042 

0 
0 
0 

0 
0 
0 

CAPACITY - ALTERNATIVE 2 
WALL & ROOF INSULATION 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

 — Cooling —    
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System! System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

1, PTAC 
2 RAD 

Totalsl 

3.1 
0.0 
3.1 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

3.1 -45,492 
0.0 . -68,640 
3.1  -114,133 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 

The building peaked at hour 16 month 7 with a capacity of   3.1 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
WALL &i ROOF INSULATION 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

-45,492 
-68,640 
-114,133 

System 
Type 

  t PI 

Percent 
Outside 

Air 

UIU nib i, n t 1/ n 5 " 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 
System 
Number 

Main/ 
Auxiliary 

Cfm/ • 
Sq Ft 

Cfm/   Sq Ft 
Ton   /Ton 

Btuh/ 
Sq Ft 

Floor Area 
Sq Ft 

1 
2 

Main 
Main 

PTAC 
RAD 

10.00 
0.00 

0.81 
0.00 

382.4 
0.0 

472.5 
0.0 

25.40 
0.00 

0.81 
0.00 

-30.70 
-27.83 

1,482 
2,466 
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System 1 Peak PTAC PACKAGED TERMINAL AIR COND. 

******************* DOLING COIL PEAK ******************************** CLG SPACE PEAK **** ******** HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 7/16 * Mo/Hr: 7/16 Mo/Hr: 13/ 1 
Outside Air -> OADB/WB/HR: 91/ 73/ 98.0 * 

* 
OADB: n          i OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt ' * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*.) * (Btuh) W   * *          (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 i 0      0 0.00 
Roof Cond 1,644 0 1,644 4.37 * 1,695 6.65 i i          -1, 582   -1,582 3.48 
Glass Solar 9,125 0 9,125 24.24 * 11,195 43.93 * 0      0 0.00 
Glass Cond 2,726 0 2,726 7.24 * 2,404 9.43 < *         -13,405   -13,405 29.49 
«all Cond 1,354 16 1,369 3.64 * 1,341 5.26 * *    -4,913   -4,976 10.95 
Partition 0 0 0.00 * 0 0.00 * 0      0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 < 0      0 0.00 
Infiltration 14,058 14,058 37.35 * 5,571 21.86 * -25,493   -25,493 56.08 
Sub Total") 28,907 16 28,923 76.84 * 22,206 87.13 > -45,393   -45,457 100.00 

Internal Loads * 
Lights 2,070 0 2,070 5.50 * 2,078 8.15 * 0      0 0.00 
People 1,784 1,784 4.74 * 884 3.47 i 0      0 0.00 
Misc, 0 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Sub Total-) 

1 
3,855 0 0 3,855 10.24 * 2,962 11.62 i 0      0 0.00 

Ceiling Load 10 -10 0 0.00 * 318 1.25 i - 309      0 0.00 
Outside Air 0 0 0 4,606 12.24 * 0 0.00 I 0      0 0.00 
Sup. Fan Heat 256 0.68 * 0.00 * 0 0.00 
Ret. Fan Heat 
Duct Heat Pkup 

0 . 0 0.00 * 0.00 * 0 0.00 
0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0      0 0.00 
Exhaust Heat -1 0 -1 -0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 1 0 0.00 

Grand [Total-) 

 L  

32,771 5 0 

Tkir> nrm p 

37,638 100.00 * 25,486 100.00 l -45,702   -45,457 

--------------AOCAC _ 

100.00 

I  Total Capacity Sens Cap. Coil Airfl   Enterinc ) DB/WB/HR Leaving DB/WB/HR Gross Total  Glass (sf) (%) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 1,482 

Main Clg   3.1 37.6 26.3 1,199 ■ 76.6  63.9  71 .0 55.4 53.4 59.1 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0.0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Venj;   0.0 0.0 0.0 0 0.0  0.0   0.0 0.0  0.0 0.0 Roof 922 0  0 
Totals i   3.1 37.6 

r ■NGINEERINC 

Wall 1,592     250  16 

-TEMPERATURES (F)—  . ncHiinu ouiL OLLCi/i iun  HiKrLuwa ^crmj-       --I Ont(/I\o— 
Capacity Coil A irfl Ent Lvg Type • ( Pooling Heating  Clg % OA 10.0 Type  Clg Htg 

(tlbh) (cfm)  Deg F Deg F Vent 120 0  Clg Cfm/Sqft 0.81 SADB   55.5 103.0 
Main Htg   -45.5 1, 199  68.2 103.0 Infil 366 366  Clg Cfm/Ton 382.39 Plenum  75.0 67.8 
Aux Htg    0.0 0   0.0 0.0 Supply 1,199 1,199  Clg Sqft/Ton 472.50 Return  75.0 68.0 
Preheat    -0.0 1, 199  61.6 55.3 Mincfm 0 0  Clg Btuh/Sqft 25.40 Ret/OA  76.6 68.0 
Reheat     0.0 0   0.0 0.0 Return 1,199 1,199  No People 5 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 120 0  Htg * OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 0.81 Fn BldTD 0.0 0.0 
Total     -45.5 Auxil 0 0  Htg Btuh/SqFt -30.70 Fn Frict 0.1 0.0 
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System 2 Block RADIATION 

m*****m***m*****m COOLING COIL PEAK ********** 

Peaked at Time -)       Ho/Hr: 0/ 0 

Outside Air ->      0ADB/W8/HR:  0/ 0/ 0.0 

Sens 

Envelope Loads 

Skylite Solr 

Skylite Cond 

Roof Cond 

Glass Solar 

Glass Cond 

Wall Cond 

Partition 

Exposed Floor 

Infiltration 

Sub Total") 
Internal Loads 

Lights 

People 

Ilisc 

Sub Total-) 

Ceiling Load 

Outside Air 

Sup. Fan Heat 
Ret. Fan Heat 

Duct Heat Pkup 
OV/UNDR Sizing 

ExhauSjt Heat 

Terminal Bypass 

Grand [Total") 

Space 

.Hat. 
IBtuh) 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
o 
0 

0 

0 

Ö 

Ret. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

0 

Ret. Air 

Latent 

(3tuh) 

Percnt 

Of Tot 

*JJ;**^J;***)|;*t****** 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 
* 

* 
* 

*** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Mo/Hr: 0/ 0   *        Mo/Hr: 13/ 1 

OADB:  0     * OADB:  4 

Net 

Total 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

Space 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

Percnt 

Of Tot 

0  0.00 0.00 

Space Peak 

Space Sens 

(Btuh) 

0 

0 

-2,392 

0 

-19,947 

-7,405 

0 

0 

-38,717 

-68,461 

0 

0 

0 

0 

-2,408 

0 

Coil Peak 

Tot Sens 

(Btuh) 

0 

0 

-2,392 

0 

-19,947 
-7,584 

0 

0 

-38,717 

-68,640 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

Percnt 
Of Tot 

(t) 
0.00 

0.00 

3.48 

0.00 

29.06 

11.05 
0.00 

0.00 

56.41 

100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

-70,869   -68,640  100.00 

-COOLING COIL SELECTION- 

Hain Clg 

Aux Clg 

Opt Vent 

Totals 

Total Capacity Sens Cap. Coil Airfl   Entering OB/WB/HR 
(Tons) 

0.0 

0.0 

0.0 

0.0 

(Mbh) 

0.0 

0.0 

0.0 

0.0 

(Mbh) 

0.0 
0.0 

0.0 

(cfm) Deg F 

0 • 0.0 

0 0.0 

0   0.0 

Deg F 

0.0 

0.0 

0.0 

Grains 

0.0 
0.0 

0.0 

Leaving DB/W8/HR 

Deg F 
0.0 

0.0 

0.0 

Deg F Grains 
0.0 0.0 

0.0 0.0 

0.0 0.0 

Gross Total 
-AREAS- 

Glass (sf) 
Floor 

Part 

ExFlr 
Roof 

Wall 

2,466 
0 

0 

1,394 
2,417 

0 

372 

0 

15 

Main Htg 

Aux Htg 

Preheat 

Reheat 

Hufflidi f 
Opt Vent 

Total 

-HEATING COIL SELECTION   

Capacity Coil Airfl  Ent  Lvg 

(cfm) Deg F 

0.0 

0 

0 

0 

0 

0 

0 

0 

0 

Deg F 

0.0 

0 

Type 
Vent 

Infil 

Supply 

Mincfm 

Return 

Exhaust 

Rm Exh 

Auxil 

-AIRFLOWS (cfm) 

Cooling 
0 

0 

0 

0 

0 

0 

0 

0 

-ENGINEERING CHECKS- -TEMPERATURES 
Heating 

0 

556 

0 

0 

0 

0 

0 

0 

Clg %  OA 
Clg Cfm/Sqft 

Clg Cfm/Ton 

Clg Sqft/Ton 

Clg Btuh/Sqft 
No. People 

Htg % OA 
Htg Cfm/SqFt 

Htg Btuh/SqFt 

0.0 

0.00 

0.00 

0.00 

0.00 

0 

0.0 
0.00 

-27.83 

Type 

SADB 

Plenum 

Return 

Ret/OA 

Runarnd 

Fn MtrTD 
Fn BldTD 

Fn Frict 

Clg 

0.0 

0.0 

:F)~- 
Htg 

68.1 

67.7 

68.0 

68.0 

68.0 

0.0 
0.0 

0.0 
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BUILDING U-VALUES - ALTERNATIVE 2 
HALL & ROOF INSULATION 

U I L D I N G  U-VALUES 

--- Roo m U-Val ues --- Room Room 
(Btuy'hr/sqft/F) Mass Capac. 

Room Summr Mintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo «all Ceil. sqft) sqft/F) 

1 TV ROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 208.2 48.56 
2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0 .810 0.837 0.058 0.549 45.7 12.37 
3 LIVING ROOM 0.000 0.000 0.000 0.000. 0.000 0 310 0.837 0.058 0.549 45.7 12.37 
4 TV ROOM 0.000 0.000 0.000 0.000 0.027 0 .810 0.837 0.058 0.000 229.3 53.18 
5 BEDROOM 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.000 162.3 38.49 
6 BEDROOM 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.000 181.1 42.62 
7 BEDROOM 0.000 0.000 0.000 0.000 0.027 o 810 0.837 0.058 0.000 162.3 38.49 
3 BEDROOM 0.000 0.000 0.000 0.000 0.027 o 810 0.837 0.058 0.000 181.1 42.62 

Zone 1 Tctal/Ave. 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.549 134.1 32.10 
System 1 Tctal/Ave. 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.549 134.1 32.10 

1 TV ROOM 0.000 0.000 0.000 0.000 0.027 0 310 0.837 0.058 0.000 208.2 48.56 
2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.058 0.549 45.7 12.37 
3 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0 310 0.837 0.058 0.549 45.7 12.37 
4 TV ROOM 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.000 229.3 53.18 
5 8EDR00K 0.000 0.000 0.000 0.000 0.027 0 310 0.837 0.058 0.000 162.3 38.49 
6 BEDROOM 0.000 0.000 0.000 0.000 0.027 .1 810 0.837 0.058 0.000 181.1 42.62 
7 BEDROOM 0.000 0.000 0.000 0.000 0.027 0 310 0.837 0.058 0.000 162.3 38.49 
8 BEDROOM 0.000 0.000 0.000 0.000 0.027 0 310 0.837 0.058 0.000 181.1 42.62 

Zone 1 Total/Ave, 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.549 134.1 32.10 
9 DINING ROOM 0.000 0.000 0.000 0.000 0.000 ll 810 0.837 0.058 0.549 154.0 36.11 

10 KITCHEN 0.000 0.000 0.000 0.000 0.000 Q 000 0.000 0.000 0.549 6.2 3.70 
111 KITCHEN 0.000 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.549 6.2 3.70 
12 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.058 0.549 154.0 36.11 
13 REAR FOYER 0.000 0.000 0.000 0. "000 0.027 0 310 0.837 0.058 0.000 339.6 74.77 
14 REAR FOYER 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.000 409.2 90.02 
15 BEDROOM 0.000 0.000 0.000 0.000 0.027 n 810 0.837 0.058 0.000 109.9 27.00 
16 BEDROOM 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.000 109.9 27.00 
17 HALL 0.000 0.000 0.000 0.000 0.027 p 000 0.000 0.000 0.000 15.3 6.28 
18, HALL 0.000 0.000 0.000 0.000 0.027 0 000 0.000 0.000 0.000 15.3 6.28 
19 BATH 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.000 137.0 32.95 
20 8ATH 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.000 137.0 32.95 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.549 107.6 26.03 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0 310 0.837 0.058 0.549 123.5 29.68 
Building 0.000 0.000 0.000 0.000 0.027 0 810 0.837 0.058 0.549 127.5 30.59 
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BUILDING AREAS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

U I L D I N G  AREAS 

Floor Total Exposed 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate    Room Area Area Area Area /Rf Area Area /HI Area 
Number Description   Fir  R 1   (sqft) (sqft) (sqft) (sqft) (sqft) (t) (sqft) (sqft) W (sqft) 

1 TV ROOM       1 1     160 160 0 0 0 0 160 78 25 228 
2 LIVING ROOM     1 1     280 280 0 0 0 0 0 20 20 82 
3 LIVING ROOM     1 1     280 .280 0 0 0 0 0 20 20 82 
4 TV ROOM       1 1     160 160 0 0 0 0 160 53 17 253 
5 8EDRC0M       1 1      156 156 0 0 0 0 156 20 11 170 
6 BEDROOM       1 145 145 0 0 0 0 145 20 10 178 
7 BEDROOM        1 i      156 15b 0 0 0 0 156 20 11 170 
8 8EDR00M        1 1      145 145 0 0 0 0 145 20 10 178 

Zone 1 Total/Ave. 1.482 0 0 0 0 922 250 16 1,342 
System 1 Total/Ave. 1..182 0 0 0 0 922 250 16 1,342 

1 TV ROOM       1 160 160 0 0 0 0 160 78 25 228 
2 LIVING ROOM     1 2S0 280 0 0 o 0 0 20 20 82 
3 LIVING ROOM     1 280 280 0 0 0 0 0 20 20 82 
4 TV ROOM        i 160 160 0 0 0 0 160 53 17 253 
5 8EDROOM      - 1 156 156 0 0 0 0 156 20 11 170 
6 BEDROOM        1 145 145 0 0 o 0 145 20 10 178 
7 BEDROOM        1 156 15b 0 0 0 0 156 20 11 170 
8 BEDROOM        1 145 145 0 0 0 0 145 20 10 178 

Zone 1 Total/Ave. 1.432 0 0 0 0 922 250 16 1,342 
9 DINING ROOM     1 148 146 0 0 0 0 0 25 13 162 

10 KITCHEN       1 108 108 o 0 0 0 0 0 0 0 
11| KITCHEN       1 108 108 0 0 0 0 0 0 0 0 
121 DINING ROOM     1 143 143 0 0 0 0 0 25 13 162 
13 REAR FOYER      1 33 33 0 0 0 0 33 16 17 78 
14 REAR FOYER      1 33 7 7 

0 J 0 0 0 0 33 16 14 94 
15 BEDROOM       1 80 80 0 0 0 0 80 10 15 56 
16 8EDR00M       1 30 80 0 0 0 0 80 10 15 56 
17 HALL         1 70 70 0 0 0 0 70 0 0 0 
18; HALL         1 70 70 0 0 0 0 70 0 0 0 
19 8ATH         1 53 53 0 0 0 0 53 10 17 48 
20 8ATH         1 53 53 0 0 0 0 53 10 17 48 

Zone 2 Total/Ave. 984 0 0 0 0 472 122 15 703 
System 2 Total/Ave. 2,466 0 0 0 0 1,394 372 15 2,045 
Building 3,948 0 0 0 0 2,316 622 16 3,387 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   :  0.027 (3tu/Hr/Sg Ft/F) 
Overall Wall U-Value   :  0.175 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value :  0.121 (8tu/Hr/Sq Ft/F) - 

Roof Overall Thermal Transfer Value (OTTVr) : 1.35 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 15.01 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
WALL & ROOF INSULATION 

E H LOAD PROFIL r 

System Total 

0 10 1 

Percent — Cool ing Load —   Heatinc Load — Cooling Airflow — Heating Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfi) (*) (Cfi) (*) 

0 - 5 0.2 13 140 -5,707 7 292 60.0 0 0 0.0 0 0 
5 - 10 0.3 8 84 -11,413 . 12 472 119.9 0 0 0.0 0 0 

10 - 15 0.5 7 81 -17,120 19 751 179.9 0 0 0.0 0 0 
15 - 20 0.6 4 41 -22,827 24 930 239.9 42 1,530 0.0 0 0 
20 - 25 0.8 7 79 -28,533 17 685 299.8 0 0 0.0 0 0 
25 - 30 0.9 17 188 -34,240 18 692 359.8 0 0 0.0 0 0 
30 - 35 1.1 5 58 -39,946 2 94 419.8 0 0 0.0 0 0 
35 - 40 1.3 6 72 -45,653 0 0 479.8 0 0 0.0 0 0 
40 - 45 1.4 8 94 -51,360 0 0 539.7 0 0 0.0 0 0 
45 - 50 1.6 13 143 -57,066 0 0 599.7 21 765 0.0 0 0 
50 - 55 1.7 5 54 -62,773 0 0 659.7 0 0 0.0 0 0 
55 - 60 1.9 0 0 -68,480 0 0 719.6 0 0 0.0 0 0 
60 - 65 2.0 5 51 -74,186 0 0 779.6 0 0 0.0 0 0 
65 - 70 2.2 •0 0 -79,893 0 0 839.6 0 0 0.0 0 0 
70 - 75 2.4 0 0 -85,599 0 0 899.5 0 0 0.0 0 0 
75 - 80 2.5 0 0 -91,306 0 0 959.5 0 0 0.0 0 0 
80 - 85 2.7 0 0 -97,013 0 0 1,019.5 0 0 0.0 0 0 
85 - 90 2.8 0 0 -102,719 0 0 1,079.4 0 0 0.0 0 0 
90 - 95 3.0 0 0 -108,426 0 0 1,139.4 0 0 0.0 0 0 
95 - 100 3.1 3 31 -114,133 0 0 1,199.4 38 1,377 0.0 0 0 
Hours Off 0.0 0 7,644 0 0 4,844 0.0 0 5,088 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
WALL & ROOF INSULATION 

BUILDING     TEMPERATURE   PROFILES 

Temperature  :—  Zone Number 
Range 1       1       2 

(F) 

Max. Temp. 78.8   95.6   94.9 
Mo./Hr. 7 14   9 21   9 20 

Day Type 111 

Above 100 0       0       0 
95 - 100 0    307        0 
90 -   95 0 1,901 1,983 
85-90 0     221     370 
80-85 0     915     995 
75 r   80 2,928     379     378 
70 -   75 771     693     690 
65 -   70 797 4,344 4,344 
60 -   65 612        0        0 
55 -   60 1,115        0        0 
50 -   55 731        0        0 
Below 50 1,806        0        0 

Min. Temp. 40.5 68.0   67.9 
Mo./Hr. 2 11 1    1 11   6 

Day. Type 5 1        2 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

p v\   r n /*» u AniinilUATY 
n u n i n L i ENERGY CONSUMPTI 

ELEC DEMAND HOT.WTR HOT W DMND 
. Off Peak On Peak On Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 523 2 193 0 
Feb 473 2 194 0 
March 537 . 2 122 0. 
April 504 2 38 0 
May 593 2 0 0 
June 979 7 0 0 
July 1,508 7 0 0 
Aug 1,066 7 0 0 
Sept 566 7 0 0 
Oct 529 2 0 0 
Nov 504 2 64 0 
Dec 517 2 158 0 
Total 8,300 7 769 0 

0 N 

Building Energy Consumption : 
Source Energy Consumption : 

26,662 (Btu/Sq Ft/Year) 
47,509 (Btu/Sq Ft/Year) 

Floor Area 3,948 (Sq Ft) 
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^^  EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
^P   WALL & ROOF INSULATION 

E N E R G Y 

Ref 
Num Code Jan Feb Mar Apr May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

522 
2.0 

472 
2.0 

535 
2.0 

503 
2.0 

529 
2.0 

516 
.2.0 

516 
2.0 

535 
2.0 

503 
2.0 

529 
2.0 

503 
2.0 

516 
2.0 

6,181 
2.0 

1 MISC LD 
ELEC 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

1 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LD 
OIL 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

•    ' 
MISC LD 
P STEAM 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 MISC LD 
P H0TH20 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 MISC LD 
P1 CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

o ■ 

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 

0.0 

1 EQ1161 
ELEC 
PK 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0    0 

0.0   0.0   0.0   0.0 
292 
4.0 

702 
4.3 

347 
4.2 

0 
4.1 

0 
0.0 

0 
0.0 

0 
0.0 

1,341 
4.3 

1 Ep5200 
ELEC 0 

0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
30 

0.2 
71 

0.4 
36 

0.4 
0 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
137 
0.4 

1 E05303 
Ei.EC 
PK 

i 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
79 

0.3 
155 
0.3 

84 
0.3 

0 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

317 
0.3 

1 

• 

EQ4003 
ELEC 
PK 

0 
0.0 

FC CENTRIF. FAN C.V. 
0    0    0 

0.0   0.0   0.0 
64 

0.2 
62 

0.2 
64 

0.2 
64 

0.2 
62 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
318 
0.2 

1 EQ2102 
P H0TH20 
PK 

193 
0.4 

PURCHASED DIST 
194   122 
0.4   0.3 

HOT WATER 
38    0 

0.2   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
64 

0.2 
158 
0.3 

769 
0.4 

1 EÖ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

ELEC                    11110 0           0           0           0           0           11                        6 
PK                    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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    7.2 (kW) 
Yearly Time of Peak 16 (hr) 

Hour 16 Month 7 

7 (no) 

Eqp. 
Ref. 
Num. 

Equipment 
Code Name 

Cooling Equipment 

1      EQ1161 

Sub Total 

Sub Total 

Air Moving Equipment 

1 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 

Sub Total 

Equipment Description 

AIR-CLD COND COMP <15 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kW)   (I) 

5.0 70.31 

5.0 70.31 

0.0  0.00 

0.2 2.15 

0.2 2.15 

0.0 0.00 

2.0 27.54 
0.0 0.00 
0.0 0.00 
2.0 27.54 

V 600 
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Grand Total 7.2 100.00 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDINGS 101-114 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: 
System Simulation Period: 
Cooling Load Methodology: 

May    To September 
January To December 

CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

10:42:17  1/ 7/94 
CB101-14 .TM 
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AIRFLOW - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

SYSTEM     SUMMARY 

(Design Airflow Quantities) 

--- Main — Auxil. Room 
outside Cooling Heating Return Exhaust Supply Exhaust 

System System Airflow Airflow Airflow ■ Airflow Airflow Airflow Airflow 
Number  Type (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) 

1 PTAC 171 i.709 1 —9 2,123 585 0 0 
2 RAD 0 0 0 0 628 0 0 

Totals 171 1.709 1,709 2,123 1,213 0 0 

CAPACITY - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

 "     SYSTEM  SUMMARY - - -- —  
■: Design Capacity Quantities) 

'-ding  Heating    
Main Sys. Aux. 3ys. Oct. Vent Ccoiinq Main Sys. Aux. Sys. Preheat Reheat Humidif. Opt. Vent   Heating 

System System Capacity Ca:aci:y Cacacitv Totals Caoacity Caoacity Capacity Capacity Capacity Capacity   Totals 
Number  Type  (Torts l  ;"o"s;  'Tons ■ i Tons i (Btuhi (Btuh) (8tuh) (Btuh)  (Btuhj  (Btuh)   (Btuh) 

i PTAC j.2.        ;.; :.o 4.2     -75,277 00 000      -75,277 
2 «AD '.0 ;.: ;.; ;.,;    -113.735 00 000     -113,735 

Totals       1.2 :.■;.   0.0   -.: -159.012     00     000  -189,012 

're ruiiqirg osaKed at hour iu jon[;i 7 with a caoacity of   4.2 tons 

ENGINEERING CHECKS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

ENGINEERING  CHECKS 

Percent    Cooling   --- Heating — 
System   Main/  System   Cutside Cfm/   Cfm/   Sa Ft   Btuh/ Cfm/   Btuh/ Floor Area 
Number Auxiliary   Type     Air Sq Ft    Ton   /Ton   So Ft Sq Ft   Sq Ft Sq Ft 

1 Main     PTAC      10.00 1.15   404.6   350.8   34.21 1,15  -50.79 1,482 
2 Main     RAD       0.00 0.00    0.0    0.0    0.00 0.00  -46.12 2,466 
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^^  System   1 Peak PTAC - PACKAGED TERMINAL AIR COND. 

^^r       ************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 7/16 * Mo/Hr: " /16 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/W8/HR: 91/ 73/ 93 0 * 

* 
0AD8: 91 * 

* 

* 

0AD8:  4 

Space Ret. Air Ret._ Ait- Net Percnt * Space Percnt Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (8tuh) (Btuh) (Btuh) • (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Roof Cond 4.039 0 4,039 7.97 * 3,972 11.19 * -3,410    -3,410 4.54 
Glass Solar 9,125 0 9,125 18.00 * 11,195 31.53 * 0       0 0.00 
Glass Cond 2,726 0 2,726 5.38 * 2,404 6.77 * -13,405   -13,405 17.85 
Wall Cond 8.040 93 8,133 16.04 * 8,112 22.85 * -29,086   -29,459 39.23 
Partition 0 0 0.00 * 0 0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 » 0 0.00 * 0       0 0.00 
Infiltration 15,892 15,892 31.55 * 6,297 17.73 * -28,819   -28,819 38.38 
Sub Total--:) 3°,322 ^3 39.915 78.74 * 31.931 90.06 * -74,720   -75,093 100.00 

Internal Loads * * 
Lights 2.070 0 2.070 4.08 * 2,078 5.85 * 0       0 0.00 
People i, 7S4 1,784 3.52 * 384 2.49 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total----) 3,855 0 0 3.355 7.60 % 2,962 8.34 * 0       0 0.00 

Ceiling Load 52 -52 0 0.00 * 563 1.60 * -523       0 0.00 
Outside Air 0 0 ö 6.5o4 12.95 1: 0 0.00 * 0       0 0.00 

^^  Sup. Fan Heat 565 0.72 * 0.00 * 0 0.00 
^(r  Ret. Fan Heat o 0.00 f 0.00 * 0 0.00 

Duct Heat Pkuo Ti 0 0.00 * 0.00 * 0 0.00 
OV/UNOR Sizing 0 c 0.00 * o 0.00 * 0       0 0.00 
Exhaust Heat -7 

A
, -7 -0.01 * 0.00 * 0 0.00 

Terminal Bypass * o Q 0.00 * 0.00 * 0 0.00 

Grand Total — ) 45,729 34  ■   0 50.692 

n Pf"T TOM  

100.00 * 35,510 100.00 

* 
* -75,244   -75,093 100.00 

Total Ca Dacity Sens Cap. :oil Airfl Enter i m 3 08/W8/HR Leaving 08/W8/HR Gros1 
 RKtttb  

i Total   Glass (sf) (%) 
(Tons) (Mbh) (Mbh) iCfffl! Deg F Deg F Grains Deg F Deg F Grains Floor 1,482 

Main Clg   4.2 50.7 37.2 1,709 76.7  65 7  69 7 55.8  53.7 59.6 Part 0 
Aux Clg   0.0 0.0 0.0 :i 0,0  0 0   0 0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 0 0.0  0.0 0.0 Roof 922 0  0 
Totals    4.2 50.7 

COIL SEL rpTTfiM  £   \ 

Wall 1,592 250  16 

MtHlinb tl11UN   HiKrLUfta ic ID)-  tNUNttKlNÜ CHtUM >--   --I LITERATURES F — 
Capacity Coil Airfl Ent Lvg Type   ( Pooling 1 eating   Clg X  OA 1( ).0   Type  Cl 3  Htg 

(Mbh) (cf n)  Deg F Deg F Vent 171 0  Clg Cfm/Sqf 1 15  SAD8    55 9 108.5 
Main Htg   -75.3 1, 709  68.0 108.5 Infil 414 414  Clg Cfm/Ton 404 62  Plenum  75 2  67.2 
Aux Htg    0.0 0   0.0 0.0 Supply 1,709 1,709  Clg Sqft/To 1 350 82  Return  75 0  67.8 
Preheat     -0.0 1, 709  61.4 55.7 Mincfm 0 0  Clg Btuh/Sqft 34 21  Ret/OA  76 6  67.8 
Reheat     0.0 0   0.0 0.0 Return 1,709 1,709  No. People 5  Runarnd  75 0  68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 171 0  Htg %  OA C .0  Fn MtrTD  0 0  0.0 

^^ Opt Vent     0.0 0   0.0 0.0 R» Exh 0 0  Htg Cfm/SqF 1 15  Fn BldTD  0 0  0.0 
fl| Total Auxil 0 0  Htg Btuh/SqFt -50 79  Fn Frict  0 1  0.0 



Trane Air Conditioning Economics V 600 
By: Trane Customer Direct Se rvice Network PAGE 30 

^^  System   2 Block RAC - RADIATION 

^^  ************************* COOLING COIL o[A|( f******************************* CLG SPACE PEAK ************ HEATING COIL PEAK ***»»*** 

Peaked at Time -> Mo, Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 

Outside Air -> 0ADB/W8/HR: 0/ 0/ 0. 0 * 

* 
OADB:  0 * 

* 
0AD8:  4 

5pace Ret . Air Ret.,Air f Jet Percnt * Space   Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensi ble  Of Tot * Space Sens  Tot Sens ]f Tot 

Envelope Loads (Btuh) Stuhl (Btuh) '(Btuh) (t) * (Btuh)    (*) * (Btuh)   (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0      0 0.00 

Skylite Cond 0 0 0 0 00 * 0   0 00 * 0      0 0.00 

Roof Cond 0 0 0 0 00 * 0   0 00 * -5,156   -5,156 4.53 

Glass Solar 0 ö 0 0 00 * 0   0 00 * 0      0 0.00 

Glass Cond 0 0 0 0 00 * 0   0 00 * -19,947   -19,947 17.54 

Wall Cond 0 0 0 0 00 * 0    0 00 * -43,846   -44,864 39.45 

Partition 0 0 0 00 * 0   0 00 * 0       0 0.00 

Exposed Floor 0 0 0 00 * 0    0 00 * 0       0 0.00 

Infiltration 0 0 00 * 0   0 00 * -43,767   -43,767 38.48 

Sub Total-> 0 0 0 0 00 * 0    0 00 * -112,716  -113,734 100.00 

Internal Loads * * 

Lights 0 0 0 00 * 0   0 00 * 0       0 0.00 

People 0 0 0 00 t 0    0 00 * 0       0 0.00 

liisc ö 0 0 0 0 00 * 0    0 00 * 0       0 0.00 

Sub Total-) 0 0 0 0 o 00 * 0   0 00 * 0       0 0.00 

Ceiling Load 0 0 0 0 00 * 0    0 00 * -5,342       0 0.00 

_   Outside Air {) o 0 0 0 00 * 0   0 00 * 0       0 0.00 

muk     Sup. Fan Heat 0 0 00 * 0 00 * 0 0.00 

^^  Ret. Fan Heat 0 0 o 00 * 0 00 * 0 0.00 

Duct Heat Pkup ■) Q 0 00 * 0 00 * 0 0.00 

OV/UNDR Sizing 0 0 0 00 * 0    0 00 * 0       0 0.00 

Exhaust Heat M 0 D 00 * 0 00 * 0 0.00 

Terminal Bypass c 0 0 0 00 * 0 00 * 

* 
0 0.00 

Grand Total-) 0 0 0 

TUP PPTI  C ELECTION 

0 0.00 * 0    0.00 * -118,058  -113,734 

 —-AREAS  

100.00 

Total Capacity Sens Cap. :oil Airrl Ent )ring D6/WB/HR Leaving D8/W8/HR Gross Total   Glass (sf] (*) 
(Tons) (Mbh) iMbh) icfs! Deg F Deg F Grains Deg F Deg F Grains Floor    2,466 

Main Clg   0.0 0.0 0.0 0 0,0 0 .0   0 .0 0.0 0.0   0.0 Part      0 

Aux Clg   0.0 0.0 0.0 O 0.0 0 .0   0 .0 0.0 0.0   0.0 ExFlr      0 

Opt Vent   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0   0.0 Roof    1,394 0  0 

Totals    0.0 

U C A T T w r 

0.0 

COIL SEL "OTTO L i niAC   1« 

Wall    2,417     372  15 

CHECKS-  -TEMPERATURES (F)-~  . jj^i j_fjta .<* i iun Hinrtuno VLIIII; cnuinctrunu 

Capacity Coil A rfl Ent Lvg Type Cooling Heating Clg % OA 0.0   Type  Clg Htg 
(Mbh) (cfm) Deg F Deg F Vent 0 0 Clg Cfm/Sqf t 0.00  SADB    0.0 68.1 

Main Htg   -113.7 0 0.0 0.0 Infil 0 628 Clg Cfm/Ton 0.00  Plenum   0.0 66.3 

Aux Htg     0.0 o 0.0 0.0 Supply 0 0 Clg Sqft/Ton 0.00  Return   0.0 68.0 

Preheat:     0.0 0 0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00  Ret/OA   0.0 68.0 

Reheat      0.0 0 0.0 0.0 Return 0 0 No. People 0  Runarnd  0.0 68.0 

Humidif■     0.0 0 0.0 0.0 Exhaust 0 0 Htg % OA 0.0  Fn MtrTD  0.0 0.0 
^^ Opt Vent    0.0 0 0.0 0.0 Rai Exh 0 0 Htg Cfm/SqFt 0.00  Fn BldTD  0.0 0.0 
fV Total     -113.7 Auxil 0 0 Htg Btuh/SqFt -46.12  Fn Frict  0.0 0.0 
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4fe  BUILDING U-VALUES - ALTERNATIVE 3 
^P WEATHERSTRIP & CAULKING 

N G U - V A D V 1 L 1/ 1 

m U-Val Room Room Roo ues 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 TV ROOM 0.000 0.000 0.000 0.000 0.058. 0.810 0.837 0.343 0.000 203.7 47.66 
2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.549 45.0 12.23 '■ -; 

3 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.549 45.0 12.23 
4 TV ROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 224.4 52.22 
5 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 158.6 37.76 
6 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 177.1 41.83 
7 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 158.6 37.76 
8 BEDROOM 0.000 0.000 0.000 0.000 0,058 0.810 0.837 0.343 0.000 177.1 41.83 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.549 131.3 31.54 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.549 131.3 31.54 

1 TV ROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 203.7 47.66 

2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.549 45.0 12.23 
3 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.549 45.0 12.23 

^     4 TV ROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 224.4 52.22 A BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 158.6 37.76 w BEDROOM 0.000 0.000 0.000 0.000 0.0.58 0.810 0.837 0.343 0.000 177.1 41.83 
7 8EDR00M 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 158.6 37.76 
8 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 177.1 41.83 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.549 131.3 31.54 
9 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.549 151.3 35.58 

10 KITCHEN 0.000 0.000 0.000 0.00.0 0.000 0.000 0.000 0.000 0.549 6.2 3.70 
11 KITCHEN 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.549 6.2 3.70 
12 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.343 0.549 151.3 35.58 
13 REAR FOYER 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 332.9 73.43 
14 REAR FOYER 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 401.2 88.44 
15 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 107.2 26.46 
16 BEDROOM 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 107.2 26.46 
17 HALL 0.000 0.000 0.000 0.000 0.058 0.000 0.000 0.000 0.000 14.3 6.08 
J8 HALL 0.000 0.000 0.000 0.000 0.058 0.000 0.000 0.000 0.000 14.3 6.08 
19 BATH 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 133.8 32.31 
20 BATH 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.000 133.8 32.31 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.549 105.4 25.59 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.05S 0.810 0.837 0.343 0.549 120.9 29.17 
Buildi 

• 

ng 0.000 0.000 0.000 0.000 0.058 0.810 0.837 0.343 0.549 124.8 30.06 
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8UIL0ING AREAS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

BUILDING     AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof HindoN Kin Net Nail 

Room Duplicate    Room Area Area Area Area /Rf Area Area m Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 TV ROOM       1 1     160 160 0 0 0 0 160 78 25 228 
2 LIVING ROOM     1 1     280 280 0 0 0 0 0 20 20 82 
3 LIVING ROOM     1 1     280 280 0 0 0 0 0 20 20 82 
4 TV ROOM       1 1     160 160 0 0 0 0 160 53 17 253 
5 BEDROOM       1 1     156 156 0 0 0 0 156 20 11 170 
6 BEDROOM       1 1     145 145 0 0 0 0 145 20 10 178 
7 BEDROOM       1 1     156 156 0 0 0 0 156 20 11 170 
8 BEDROOM       1 1     145 145 0 0 0 0 145 20 10 178 

Zone 1 Total/Ave. 1,482 0 0 0 0 922 250 16 1,342 
System 1 Total/Ave. 1,482 0 0 0 0 922 250 16 1,342 

1 TV ROOM       1 1     160 160 0 0 0 0 160 78 25 228 
2 LIVING ROOM    1 1     280 280 0 0 0 0 0 20 20 82 
3 LIVING ROOM     1 1     280 280 0 0 0 0 0 20 20 82 
4 TV ROOM       1 1     160 160 0 0 0 0 160 53 17 253 
5 BEDROOM       1 1     156 156 0 0 0 0 156 20 11 170 
6 BEDROOM       1 1     145 145 0 0 0 0 145 20 10 178 
7 BEDROOM       1 1      156 156 0 0 0 0 156 20 11 170 
8 BEDROOM       1 1      145 145 0 0 0 0 145 20 10 178 

Zone 1 Total/Ave. 1,482 0 0 0 0 922 250 16 1,342 
9 DINING ROOM     1 1      148 148 0 0 0 0 0 25 13 162 

10 KITCHEN       1 1     108 . 108 0 0 0 0 0 0 0 0 
11 KITCHEN       1 1     108 108 0 0 0 0 0 0 0 0 
12 DINING ROOM     1 1     148. 148 0 0 0 0 0 25 13 162 
13 REAR FOYER     1 1     ' 33 33 0 0 0 0 33 16 17 78 
14 REAR FOYER     1 1      33 33 0 0 0 0 33 16 14 94 
15 BEDROOM       1 1      80 80 0 0 0 0 80 10 15 56 
16 BEDROOM       1 1      80 80 0 0 0 0 80 10 15 56 
17 HALL         1 1      70 70 0 0 0 0 70 0 0 0 
18 HALL         1 1      70 70 0 0 0 0 70 0 0 0 
19 BATH         1 1      53 53 0 0 0 0 53 10 17 48 
20 BATH         1 1      53 53 0 0 0 0 53 10 17 48 

Zone 2 Total/Ave. 984 0 0 0 0 472 122 15 703 
System 2 Total/Ave. 2,466 0 0 0 0 1,394 372 15 2,045 
Buildi ig 3,948 0 0 0 0 2,316 622 16- 3,387 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

i 

ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

V 600 
PAGE 33 

ASHRAE 90 ANALYSIS 

Overall Roof U-Value : 
Overall Wall U-Value = 
Overall Building U-Value : 

0.058 (Btu/Hr/Sq Ft/F) 
0.416 (Btu/Hr/Sq Ft/F) 
0.285 (8tu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

3.58 (Btu/Hr/Sq Ft) 
16.39 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
WEATHERSTRIP t CAULKING 

SYSTEM  LOAD  PROFILE 

System Totals 

Percent 
Design 

Load 

— Cooling Load — 
Cap. Hours Hours 

(Ton)   (%) 

— Heating Load 
Capacity Hours 

(Btuh)   (*) 
Hours 

Cooling Airflow   
Cap.  Hours Hours 
(Cfm)   (*) 

0 
5 

10 
15 
20 
25 
30 
35 

5 
10 
15 
20 
25 
30 
35 

40 - 45 
45 - 50 
50 - 55 
55 - (50 
60 - 65 
65 - 70 
70 - 75 
75 - 80 
80 - 85 
85 - pO 
90 - 95 
95 - 100 
Hours Off 

0.2 
0.4 
0.6 
0.8 
1.1 
1.3 
1.5 
1.7 
1.9 
2.1 
2.3 
2.5 
2.7 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
0.0 

13 
13 
5 

11 
12 
8 

15 
5 
3 
3 
3 
0 
0 
0 
0 
0 
1 
1 
0 

112 
190 
185 
69 

153 
169 
112 
213 
66 
42 
42 
40 
0 
0 
0 
0 
0 

20 
11 
0 

0 7,336 

-9,451 
-18,901 
-28,352 
-37,802 
-47,253 
-56,704 
-66,154 
-75,605 
-85,055 
-94,506 
-103,957 
-113,407 
-122,858 
-132,308 
-141,759 
-151,210 
-160,660 
-170,111 
-179,561 
-189,012 

0 

9 
13 
16 
20 
22 
19 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

405 
577 
746 
890 
993 
858 
66 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 4,225 

85.5 
170.9 
256.4 
341.8 
427.3 
512.8 
598.2 
683.7 
769.2 
854.6 
940.1 

1,025.5 
1,111.0 
1,196.5 
1,281.9 
1,367.4 
1,452.9 
1,538.3 
1,623.8 
1,709.2 

0.0 

0 0 
0 0 
0 0 

42 1,530 
0 0 
0 
0 
0 
0 

21 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

765 
0 
0 
0 
0 
0 
0 
0 
0 
0 

38 1,377 
0 5,088 

Heating Airflow 
Cap. Hours Hours 
(Cfm) W 

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 
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 
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 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 

WEATHERSTRIP & CAULKING 

BUILDING     TEMPERATURE   PROFILES 

Temperature  -  Zone Number 

Range       .112 

(F) 

Max. Temp.       79.2   92.9   91.8 

Ho'./Hr.        7 14   8 22   8 23 

Day Type 111 

Above 100 0       0       0 

95-100 0       0       0 

90-95 0 1,164     589 

85-90 0 1,000 1,332 

80-85 0     764 1,007 

75 |-   80 2,924     595     489 

70 -   75 863     577     675 

65 r   70 459 4,660 4,668 

60 [   65 346        0        0 

55 r   60 1,359        0        0 

50 h   55 487        0        0 

Below 50 2,322        0        0 

Min. Temp. 37.9   67.9   67.9 

Mo./Hr. 2 10 10 21   1 19 

Dayl Type 5       4       3 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

0 N T H L Y  ENERGY  CONSUMPTION 

ELEC   DEMAND HOT WTR HOT W 
. Off Peak  On Peak On Peak  On Peak 

Month         (kWh)    (kW) (Therm) (Thrm/hr) 

2 350 1 
2 341 1 
2 223 0 
2 87 0 
2 0 0 
8 0 0 
9 0 0 
9 0 0 
8-0 0 
2 22 0 
2 152 0 
2 297 0 
9 1,471 1 

Jan 524 
Feb 474 
March 537 
April 505 
May 621 
June 1,150 
July 2,010 
Aug 1,243 
Sept 592 
Oct 529 
Nov 505 
Dec 518 
Total 9,209 

Building Energy Consumption 
Source Energy Consumption 

45,229 (Btu/Sq Ft/Year)       Floor Area --     3,948 (Sq Ft) 
73,576 (Btu/Sq Ft/Year) 
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EQUIPMENT     ENERGY    C 0 N S U M P T I 0 

Ref Equip 
Num Code Jan Feb Mar Apr May  June 

jmption 
July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

522 
2.0 

472 
2.0 

535 
2.0 

503 
2.0 

529 
2.0 

516 
.2-0 

516 
2.0 

535 
2.0 

503 
2.0 

529 
2.0 

503 
2.0 

516 
2.0 

6,181 
2.0 

1 MISC LD 
ELEC 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 

1* 
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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

3 MISC LD 
OIL 
P!K 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

I 
4 MISC LD 

Fj STEAM 
PiK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 MiISC LD 
■ P H0TH20 

pk 
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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

6 MISC LD 
? CHILL 
PK 

| 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ1161 
ELEC 

1 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0    0 

0.0   0.0   0.0   0.0 
404 
5.7 

1078 
5.9 

458 
5.7 

0 
5.5 

0 
0.0 

0 
0.0 

0 
0.0 

1,940 
5.9 

I 

1 EQ5200 
ELEC 
PK 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
41 

■ 0.4 
107 
0.6 

47 
0.6 

0 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

196 
0.6 

1 EQ5303 
ELEC 
PK 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
99 

0.3 
217 
0.3 

112 
0.3 

0 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

427 
0.3 

1 EQ4003 
ELEC 
PK 

0 
0.0 

FC CENTRIF. FAN C.V. 
0    0    0 

0.0   0.0   0.0 
92 

0.2 
89 

0.2 
92 

0.2 
92 

0.2 
89 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
453 
0.2 

1 EQ2102 
P H0TH20 
pk 

350 
0.6 

PURCHASED DIST 
341   223 
0.6   0.4 

. HOT WATER 
87    0 

0.2   0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
22 

0.2 
152 
0.3 

297 
0.5 

1,471 
0.6 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP 4 CAULKING 

ELEC 2 2 2 2 0 0 0 0 0 0 2 2 12 
PK 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 
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UTILITY PEAK CHECKSUMS -ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

UTILITY     PEAK     CHECKSUMS 

Utility     ELECTRIC DEMAND 

Peak Value    8.9 (kW) 
Yearly Time of Peak 16 (hr) 7 (mo) 

Hour 16 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (t) 

Cooling Equipment 

1      EQ1161 AIR-CLD COND COMP <1S TONS              6.7 75.29 

Sub Tojtal 6.7 75.29 

Sub Total 0.0 0.00 
!. 

Air Moving Equipment 
! 

1  ; SUMMATION OF FAN ELECTRICAL DEMAND 0.2  2.47 

Sub Total 0.2  2.47 

Sub Total 0.0  0.00 

Miscellaneous 

Lights 2.0 22.24 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 2.0 22.24 

Grand Total 8.9 100.00 
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flB     nnnnnnnnunntnnnntnntnntnnnnnnnunnnnnnnnn* •-...''• 

nnnnnnnnnnntnttntuntntntnnttnnnnnnnuttnuunnu 
n ** 
n TRACE 6 0 0      ANALYSIS                              « 
n ** 
n by ** 
n ** 
ttttttttttttttttttttuttttttttnmttttttnttttttttnttttttttttttttnunnn 
ttntttttttttttttttttttttttttttttttttttttttttttttttittttttnttttttttnttttnt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDINGS 101-114 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2   (deg) 

i Longitude: 77.2   (deg) 
Time Zone: 5 
Elevation: 475   (ft) 

A 
1 Barometric Pressure: 29.2   (in. Hg) 

• Summer Clearness Number: 1.00 
! Winter Clearness Number: 1.00 
: Summer Design Dry Bulb: 92   (F) 

Summer Design Wet Bulb: 72    (F) 
; Winter Design Dry Bulb: 4    (F) 

Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

'Air Density: 0.0742   (Lbm/cuft) 
| Air Specific Heat: 0.2444   (Btu/lbm/F) 
'Density-Specific Heat Proc :    "   1.0882   (Btu-ain./hr/cuft/F) 
Latent Heat Factor: 4,790.2   (Bt-u-min./hr/cuft) 

i Enthalpy Factor: 4.4519   (Lb-min./hr/cuft) 

Design Simulation Period: May          To September 
System Simulation Period: January    To December 
Cooling Load Methodology: CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run 11: 2:22      1/ 7/94 

• 

! Dataset Name: 

1 

CB101-14 .TM 
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SYSTEM     SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

— Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 PTAC 
2 RAD 

Totals 

115 
0 

115 

1,148 
0 

1,148 

1,148 
0 

1,148 

.1,451 
. 0 

1,451 

417 
459 
876 

CAPACITY - ALTERNATIVE 4 
COMBINED ECOS 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

  Cooling  
| Main Sys. Aux. Sys. Opt. Vent 

System^ System Capacity Capacity Capacity 
Number,  Type  (Tons)  (Tons)  (Tons) 

1 PTAC 
2 

Totals 
RAD 

2.9 
0.0 
2.9 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

2.9 
0.0 
2.9 

Main Sys. 
Capacity 

(Btuh) 

-41,060 
. -61,907 
-102,967 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 

Humidif. Opt. Vent 
Capacity   Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-41,060 
-61,907 
-102,967 

The building peaked at hour 16 month 7 with a capacity of   2.9 tons 

ENGINEERING CHECKS - ALTERNATIVE 4 
COMBINJED ECOS 

ENGINEERING  CHECKS 

System   Main/  System 
Number, Auxiliary   Type 

Percent 
Outside 

Air 
Cfm/ 

Sq Ft 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

Btuh/ 
Sq Ft 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 
Floor Area 

Sq Ft 

l1  Main 
2   Main 

PTAC 
RAD 

10.00 
0.00 

0.77 
0.00 

393.8 
0.0 

508.3 
0.0 

23.61 
0.00 

0.77 
0.00 

-27.71 
'25.10 

1,482 
2,466 
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System 1 Peak PTAC - PACKAGED TERMINAL AIR COND. 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> 
Outside Air --> 

Mo/Hr: 
OADB/WB/HR: 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Ligfjts 
People 
Misc 
Subtotal-) 

Ceiliijg Load 
Outside Air 
Sup. Fan Heat 
Ret. Fjan Heat 
Duct tjeat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total—) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

1,644 
9,125 
2,726 
1,354 

0 
0 

11,613 
26,462 

2,070 
1,784 

0 
3,855 

10 

30,326 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

16 

16 

0 

0 
0 

-10 
0 

0 
0 

-1 
0 

5 

7/16 
91/ 73/ 98.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total" 

(Btuh) 
0 
0 

1,644 
9,125 
2,726 
1,369 

0 
0 

11,613 
26,478 

2,070 
1,784 

0 
3,855 

0 
4,410 

245 
0 
0 
0 

-1 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
4.70 

26.08 
7.79 
3.91 
0.00 
0.00 
33.19 
75.68 

5.92 
5.10 
0.00 
11.02 
0.00 
12.60 
0.70 
0.00 
0.00 
0.00 

-0.00 
0.00 

34,986 100.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 

1,695 
11,195 
2,404 
1,341 

0 
0 

4,602 
21,237 

2,078 
884 

0 
2,962 

332 
0 

7/16 
91 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
6.91 

45.64 
9.80 
5.47 
0.00 
0.00 
18.76 
86.57 

8.47 
3.60 
0.00 
12.07 
1.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

24,532  100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-1,582 
0 

-13,405 
-4,913 

0 
0 

-21,060 
-40,960 

0 
0 
0 
0 

-320 
0 

Mo/Hr: 13/ 1 
OADB:  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-1,582 
0 

-13,405 
-4,976 

0 
0 

-21,060 
-41,023 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
3.86 
0.00 

32.68 
12.13 
0.00 
0.00 
51.34 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-41,279   -41,023  100.00 

Total Capacity 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
2.9 
0.0 
0.0 
2.9 

(Mbh) 
35.0 
0.0 
0.0 

35.0 

 COOLING COIL SELECTION -  
Sens Cap. Coil Airfl   Entering 08/WB/HR 

(Mbh) 
25.1 
0.0 
0.0 

(cfm) 
1,148 

0 
0 

Deg F 
76.6 
0.0 
0.0 

Oeg F 
63.7 
0.0 
0.0 

Grains 
69.7 
0.0 
0.0 

Leaving 08/WB/HR 
Deg F Deg F.,Grains 
55.3  53.4  59.2 
0.0  0.0   0.0 
0.0  0.0   0.0 

Gross Total 
-AREAS— 

Glass 
Floor 
Part 
ExFlr 
Roof 
Nail 

(sf) (*) 
1,482 

0 
0 

922 
1,592 

0 
250 

0 
16 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-41.1 

0.0 
-0.0 
0.0 
0.0 
0.0 

-41.1 

Coil Airfl 
(cfm) 
1,148 

0 
1,148 

0 
0 
0 

Ent 
Deg F 
68.2 
0.0 

61.6 
0.0 
0.0 
0.0 

Lvg 
Deg F 
101.0 
0.0 

55.2 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Re Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

115 
302 

1,148 
0 

Heating 
0 

302 
1,148 

0 

-ENGINEERING CHECKS-  -TEMPERATURES (F)— 

1, 148 
115 

0 
0 

1 148 
0 
0 
0 

Clg t OA 
Clg Cfm/Sqft 
Clg Cfra/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

10.0 
0.77 

393.83 
508.32 
23.61 

5 
0.0 

0.77 
-27.71 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
55.4 
75.0 
75.0 
76.6 
75.0 
0.0 
0.0 
0.1 

Htg 
101.0 
67.8 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System 2 Block RAO RADIATION 

nnnntntmtntuuu COOLING COIL PEAK tnnnttntntttttnm* 
Peaked at Time ==>       Mo/Hr: 0/ 0 
Outside Air ">      OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lighjts 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fjan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand |rotal—> 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. A 
Late 
(Btu 

0 0 
0 0 
0 
0 0 

0 
0 

0 0 
0 0 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

-COOLING COIL SELECTION- 
Total Capacity 

Main Clg 
Aux Clg 
Opt Ven^ 
Totals 

(Tons) 
0.0 
0.0 
0.0 
0.0 

(Hbh) 
0.0 
0.0 
0.0 
0.0 

Sens Cap. 
(Hbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfm) 

0 
0 
0 

Entering D8/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving OB/WB/HR 
Deg F 

0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

-HEATING COIL SELECTION- AIRFLOWS (cfu)- 
Capacity Coil Airfl Ent  Lvg    Type • Cooling  Heating   Clg % OA 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Hbh) 
-61.9 

0.0 
0.0 
0.0 
0.0 
0.0 

-61.9 

(cfm) Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

0 
459 

0 
0 
0 
0 
0 

Clg Cfi/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

0  Htg Btuh/SqFt 
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mutt  HEATING COIL PEAK tttttttt 
Ho/Hr: 13/ 1 
OADB:  4 

Space Peak Coil Peak Percnt 
Space Sens Tot Sens Of Tot 

(Btuh) (Btuh) W 
0 0 0.00 
0 0 0.00 

-2,392 -2,392 3.86 
0 0 0.00 

-19,947 -19,947 32.22 
-7,405 -7,584 12.25 

0 0 0.00 
0 0 0.00 

-31,984 -31,984 51.66 
-61, 728 -61,907 100.00 

0 0 0.00 
0 0 0.00 
0 0 0.00 
0 0 0.00 

-2,408 0 0.00 
0 0 0.00 

0 0.00 
0 0.00 
0 0.00 

0 0 0.00 
0 0.00 
0 0.00 

"64, 136 -61,907 

-ADCAO-------- 

100.00 

Gross Total Glass (sf) (t) 
Floor 2,466 
Part 0 
ExFlr 0 
Roof 1, 394 0  0 
Wall 2,417     372  15 

CHECKS— - -TEMPERATURES (F)— 
0.0 Type  Clg Htg 

0.00 SAD8    0.0 68.1 
0.00 Plenum   0.0 67.7 
0.00 Return   0.0 68.0 
0.00 Ret/OA   0.0 68.0 

0 Runarnd  0.0 68.0 
0.0 F n MtrTD 0.0 0.0 

0.00 Fn BldTD 0.0 0.0 
-25.10 Fn Frict 0.0 0.0 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE   44 

BUILDING U-VALUES 
COMBINED ECOS 

ALTERNATIVE 4 

BUILDING     U-VALUES 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr «intr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Nail Ceil. sqft) sqft/F) 

1 TV ROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 208.2 48.56 
2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.549 45.7 12.37 
3 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.549 45.7 12.37 
4 TV ROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 229.3 53.18 
5 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 162.3 38.49 
6 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 181.1 42.62 
7 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 162.3 38.49 
8 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 181.1 42.62 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.549 134.1 32.10 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.549 134.1 32.10 

1 TV ROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 208.2 48.56 
2 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.549 45.7 12.37 
3 LIVING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.549 45.7 12.37 
4 TV ROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 229.3 53.18 
5 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 162.3 38.49 
6 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 181.1 42.62 
7 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 162.3 38.49 
8 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 181.1 42.62 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.549 134.1 32.10 
9 DINING ROOM 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.058 0.549 154.0 36.11 

10 KITCHEN 0.000 0.000 0.000 O.OQO 0.000 0.000 0.000 0.000 0.549 6.2 3.70 
11 KITCHEN 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.549 6.2 3.70 
12 DINING ROOM 0.000 0.000 0.000. 0.000 0.000 0.810 0.837 0.058 0.549 154.0 36.11 
13 REAR FOYER 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 339.6 74.77 
14 REAR FOYER 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 409.2 90.02 
15 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 109.9 27.00 
16 BEDROOM 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 109.9 27.00 
17 HALL 0.000 0.000 0.000 0.000 0.027 0.000 0.000 0.000 0.000 15.3 6.28 
18 HALL 0.000 0.000 0.000 0.000 0.027 0.000 0.000 0.000 0.000 15.3 6.28 
19 BATH 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 137.0 32.95 
20 BATH 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.000 137.0 32.95 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.549 107.6 26.03 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.549 123.5 29.68 
Buildi ng 0.000 0.000 0.000 0.000 0.027 0.810 0.837 0.058 0.549 127.5 30.59 
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BUILDING AREAS - ALTERNATIVE 4 
COMBINED ECOS 

BUILDING    AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Nin Net Nail 

Room Duplicate   Room Area Area Area Area /Rf Area Area /m Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 TV ROOM       1 1     160 160 0 0 0 0 160 78 25 228 
2 LIVING ROOM    1 1     280 280 0 0 0 0 0 20 20 82 
3 LIVING ROOM    1 1     280 .280 0 0 0 0 0 20 20 82 
4 TV ROOM       1 1     160 160 0 0 0 0 160 53 17 253 
5 BEDROOM       1 1     156 156 0 0 0 0 156 20 11 170 
6 BEDROOM       1 1     145 145 0 0 0 0 145 20 10 178 
7 BEDROOM       1 1     156 156 0 0 0 0 156 20 11 170 
8 BEDROOM       1 1     145 145 0 0 0 0 145 20 10 178 

Zone 1 Total/Ave. 1,482 0 0 0 0 922 250 16 1,342 
System 1 Total/Ave. 1,482 0 0 0 0 922 250 16 1,342 

1 TV ROOM       1 1     160 160 0 0 0 0 160 78 25 228 
2 LIVING ROOM    1 1     280 280 0 0 0 0 0 20 20 82 
3 LIVING ROOM     1 1     280 280 0 0 0 0 0 20 20 82 
4 TV ROOM       1 1     160 160 0 0 0 0 160 53 17 253 
5 BEDROOM     ■ 1 1     156 156 0 0 0 0 156 20 11 170 
6 BEDROOM       1 1     145 145 0 0 0 0 145 20 10 178 
7 BEDROOM       1 1     156 156 0 0 0 0 156 20 11 170 
8 BEDROOM       1 1     145 145 0 0 0 0 145 20 10 178 

Zone 1 Total/Ave. 1,482 0 0 0 0 922 250 16 1,342 
9 DINING ROOM    1 1     148 148 0 0 0 0 0 25 13 162 

10 KITCHEN       1 1     108 108 0 0 0 0 0 0 0 0 
111 KITCHEN       1 1     108 108 0 0 0 0 0 0 0 0 
12, DINING ROOM     1 1     148 148 0 0 0 0 0 25 13 162 
131 REAR FOYER     1 1      33 33 0 0 0 0 33 16 17 78 
14 REAR FOYER     1 1      33 33 0 0 0 0 33 16 14 94 
15 BEDROOM       1 1      80 80 0 0 0 0 80 10 15 56 
16 BEDROOM       1 1      80 80 0 0 0 0 80 10 15 56 
17 HALL         1 1      70 70 0 0 0 0 70 0 0 0 
18! HALL         1 1      70 70 0 0 0 0 70 0 0 0 
19! BATH         1 1      53 53 0 0 0 0 53 10 17 48 
20^ BATH         1 1      53 53 0 0 0 0 53 10 17 48 

Zone 2 Total/Ave. 984 0 0 0 0 472 122 15 703 
System1 2 Total/Ave. 2,466 0 0 0 0 1,394 372 15 2,045 
Building 3,948 0 0 0 0 2,316 622 16 3,387 
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! ■  ■ '■.■■.,.■■' 

ASHRftE 90 ANALYSIS - ALTERNATIVE 4 
COMBINED ECOS ■ ■ ■ 

A S H R A E  9 0  ANALYSIS 

Overall Roof U-Value : 0.027 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.175 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value = 0.121 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  1.35 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) -■ 15.01 (Btu/Hr/Sq Ft) 
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• 

SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 4 
COMBINED ECOS 

LOAD PROFILE 

System Totals 

j i o i L n 

Percent — Cool ing Load —   Heating Load — Cooling Airflow — Heating Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfi) (t) (Cfm) W 

0 - 5 0.1 9 112 -5,148 7 249 57.4 0 0 0.0 0 0 
5 - 10 0.3 7 94 -10,297 12 417 114.8 0 0 0.0 0 0 

10 - 15 0.4 11 136 -15,445 18 659 172.2 0 0 0.0 0 '<:■;; 0 

15 - 20 0.6 5 69 -20,593 26 939 229.6 41 1,519 0.0 0 0 
20 - 25 0.7 10 124 -25,742 17 622 287.1 0 11 0.0 0 0 
25 - 30 0.9 16 203 -30-, 890 18 634 344.5 0 0 0.0 0 0 
30 - 35 1.0 4 53 -36,039 3 94 401.9 0 0 0.0 0 0 
35 - P 1.2 5 62 -41,187 0 0 459.3 0 0 0.0 0 0 
40 - 45 1.3 6 74 -46,335 0 0 516.7 0 0 0.0 0 0 
45 - 50 1.5 12 147 ' -51,484 0 0 574.1 21 765 0.0 0 0 
50 - ?5 1.6 7 88 -56,632 0 0 631.5 0 0 0.0 0 0 
55 - 60 1.7 2 20 -61,780 0 0 688.9 0 0 0.0 0 0 
60 - 65 1.9 2 20 -66,929 0 0 746.3 0 0 0.0 0 0 
65 - 70 2.0 2 31 -72,077 0 0 803.8 0 0 0,0 0 0 
70 - G 2.2 0 0 -77,225 0. 0 861.2 0 0 0.0 ■ 0 0 
75 - 2.3 0 0 -82,374 0 0 918.6 0 0 0.0 0 0 
80 - 85 2.5 0 0 -87,522 0 0 976.0 0 0 0.0 0 0 
85 - E 2.6 0 0 -92,670 0 0 1,033.4 0 0 0.0 0 0 
90 - 2.8 0 0 -97,819 0 0 1,090.8 0 0 0.0 0 0 
95 - 100 2.9 2 31 -102,967 0 0 1,148.2 38 1,377 0.0 0 0 
Hours bf f 0.0 0 7,496 0 0 5,146 0.0 0 5,088 0.0 0 8,760 

• 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 
COMBINED ECOS 

Min 

BUILDING     TEMPERATURE   PROFILES 

Temperature  -  Zone Number 
Range 1       1       2 

(F) 

Max. Temp. 78.8   95.6   94.9 
Mo./Hr. 7 14   9 21   9 20 

Day Type 111 

Above 100 0       0       0 
95 - 100 0     311        0 
90-95 0 1,897 1,983 
85-90 0     301     438 
80-85 0     855     947 
751-   80 3,013     449     443 
70 -   75 790     635     653 
65 -   70 997 4,312 4,296 
60!-   65 472        0        0 
55 r   60 1,415        0        0 
50 i-   55 519        0        0 
Belo« 50 1,554        0        0 

Temp.        42.0   67.9   68.0 
Mo./Hr.        2 10   3 24   1   1 

Dayi Type 5        1        1 

Number of Hours 
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MONTHL Y ENERGY CONSUMPTION - ALTERNATI VE 4 
COMBINED ECOS 

E N E n u n 1 n L 1 

ELEC DEMAND HOT «TR HOT W DMND 
Off Peak On Peak On Peak On Peak 

Month (kWh) (kW) (Therm) (Thrm/hr) 

Jan 523 2 171 0 
Feb 473 2 170 0 
March 536 2 105 0. 
April 504 2 26 0 
May 591 2 0 0 
June 1,014 6 0 0 
July 1,511 7 0 0 
Aug 1,105 7 0 0 
Sept 602 6 0 0 
Oct 529 2 0 0 
Nov 504 2 36 0 
Dec 517 2 141 0 
Total 8,409 7 649 0 

Buildi fig Energy Consumption = 23,717 (Btu/Sq Ft/Year) 
Source Energy Consumption : 43, 741 (Btu/Sq Ft/Year) 

G Y  C 0 N S U M P T I 0 

Floor Area :     3,948 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
COMBINED ECOS 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ret 
Nur» 

Equip 
Code Jan Feb Mar Apr 

— Monthly Consumption - 
May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

522 
2.0 

472 
2.0 

535 
2.0 

503 
2.0 

529 
2.0 

516 
.2.0 

516 
2.0 

535 
2.0 

503 
2.0 

529 
2.0 

503 
2.0 

516 
2.0 

6,181 
2.0 

1 MISC LD 
ELEC 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LD 
OIL 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
P STEAM 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 MISC LD 
P H0TH20 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 
I 

MISC LD 
P1 CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

o • 
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 
0.0 

1 EQ1161 
ELEC 
PK 

I 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0    0 

0.0   0.0   0.0   0.0 
316 
3.7 

693 
4.0 

368 
3.9 

20 
3.8 

0 
0.0 

0 
0.0 

0 
0.0 

1,397 
4.0 

1 
I 

EEI5200 
ELEC 
P^ 

0 
0.0 

CONDENSER FANS 
0    0    0 

0.0   0.0   0.0 
0 

0.0 
33 

0.2 
70 

0.4 
38 

0.4 
2 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
142 
0.4 

1 EQ5303 
ELEC 
PK 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
90 

0.3 
170 
0.3 

102 
0.3 

17 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

379 
0.3 

1 EQ4003 
ELEC 
PK 

0 
0.0 

FC CENTRIF. 
0    0 

0.0   0.0 

FAN C.V. 
0 

0.0 
62 

0.1 
60 

0.1 
62 

0.1 
62 

0.1 
60 

0.1 
0 

0.0 
0 

0.0 
0 

0.0 
305 
0.1 

1 EQ2102 
P H0TH20 
PK 

171 
0.3 

PURCHASED DIST. HOT WATER 
170   105   26    0 
0.3   0.2   0.1   0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

36 
0.2 

141 
0.3 

649 
0.3 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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• 

EQUIPMENT ENERGY CONSUMPTION 
COMBINED ECOS 

ALTERNATIVE 4 

ELEC 
PK 

1 
0.0 

1 
0.0 

1 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 
0.0 

1 
0.0 

5 
0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 4 
COMBINED ECOS 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    6.8 (kW) 
Yearly Time of Peak 16 (hr) 7 (mo) 

Hour 16 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description     (kW) {%) 

Cooling Equipment 

1      EQ1161 AIR-CLD COND COMP <15 TONS              4.7 68.93 

Sub Total 4.7 68.93 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND         0.1 2.16 

Sub Total 0.1 2.16 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 2.0 28.91 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 2.0 28.91 

Grand Total 6.8 100.00 



Building 116 

Trace Input File 

933702 



CONTENTS OF : E:\CB116.TM 
LINE #   

1 JOB - 1 
2 01/ENERGY SAVINGS OPPORTUNITY STUDY 
3 01/CARLISLE BARRACKS, PA 
4 Ol/DEPARTMENT OF THE ARMY 
5 01/BENATEC ASSOCIATES 
6 01/BUILDING 116 
7 08/CARLISLE 
8 09/MAY/SEP////APR/OCT 
9 10/CLTD-CLF 

10 11///ZONE 
11 LOAD - 1 
12 19/1/BASE BUILDING 
13 20/1/1/1ST FL APART'S/27566/1//1 
14 20/2/2/2ND FL APART'S/27566/l / /l 
15 20/3/3/POST NURSERY/2260/1//1 
16 20/4/4/POST NURSERY/2849/1//1 
17 20/5/5/BASEMENT/22457/1//1 
18 21/1////CBLQTX///CBLQTX 
19 21/2////CBLQTX///CBLQTX 
20 21/3////CBADCTX///CBADHTX 
21 21/4////CBADCTX///CBADHTX 
22 21/5////CBADCTX///CBADHTX 
23 22/2/1/YES////129 
24 24/1/1/188/8//170/38 
25 24/1/2/596/8//17Ö/128 
26 24/1/3/188/8//170/218 
27 24/1/4/596/8//170/308 
28 24/2/1/188/8//170/38 
29 24/2/2/596/8//170/128 
30 24/2/3/188/8//170/218 
31 24/2/4/596/8//170/3Ö8 
32 24/3/1/15/8//170/38 
33 24/3/2/15/8//170/218 
34 24/3/3/86/8//170/308 
35 24/4/1/15/8//170/38 
36 24/4/2/32/4//170/128 
37 24/4/3/70/8//170/218 
38 24/4/4/55/8//170/308 
'39 24/5/1/99/8//176/38 
40 24/5/2/455/4//170/128 
41 24/5/3/45/8//170/218 
42 24/5/4/456/8//170/308 
43 25/1/1/6/2.75/12/.52/.57 
44 25/1/2/6/2.75/45/.52/.57 
45 25/1/3/6/2.75/12/.52/.57 
46 25/1/4/6/2.75/73/.52/.57 
47 25/2/1/6/2.75/12/.52/.57 
48 25/2/2/6/2.75/45/.52/.57 
49 25/2/3/6/2.75/12/.52/.57 
50 25/2/4/6/2.75/73/.52/.57 
51 25/3/3/4.5/2.75/10/.52/.57 
52 25/4/2/2.5/2.5/2/.52/.57 
53 25/4/3/4.5/2.75/5/.52/.57 
54 25/4/4/4.5/2.75/6/.52/.57 
55 25/5/1/4.5/2.75/6/.52/.57 
56 25/5/2/2.5/2.5/12/.52/.57 
57 25/5/4/4.5/2.75/43/.52/.57 
58 26/1/CBLQP/CBLQL/0FF//0FF/0FF/0FF/0FF/CBLQL/0FF 



LINE 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

CONTENTS OF : E:\CB116.TM 

26/2/CBLQP/CBLQL/0FF//0FF/0FF/0FF/0FF/CBLQL/0FF 
26/3/CBADPSL/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
26/4/CBADPSL/CBADPSL/0FF//0FF/CBADFAN/OFF/OFF/OFF/OFF 
26/5/CBADPSL/C8ADP5L/0FF//0FF/0FF/0FF/0FF/0FF/0FF 
27/1/551/SF-PERS/230/190/.5/WATT-SF/INCAND 
27/2/551/SF-PERS/23 0/190/.5/IJATT-SF/INCAND 
27/3/226/SF-PERS/315/325/1. 5/WATT-SF 
27/4/285/SF-PERS/2 55/2 55/1.5/UIATT-SF 
27/5/1123/SF-PERS/255/25 5/1.5/WATT-SF 
29/1///////.43/CFM-SF 
29/2///////.43/CFM-SF 
29/3/////.4 3/CFM-SF/.43/CFM-SF 
29/4/////.4 3/CFM-SF/.4 3/CFM-SF 
29/5///////.43/CFM-SF 
30/1/////////120O/CFM 
30/2/////////1200/CFM 
30/3/2500/CFM 
3O/4/2550/CFM/2550/CFM 
31/4/1/32/4//147/SINE-FIT/80/50 
31/5/1/455/4//147/SINE-FIT/80/50 
SYSTEM - 1 
39/1/BASE BUILDING 
40/1/SZ 
41/1/3/3 
42/1/.36 

45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
40/2/SZ 
41/2/4/4 
42/2/.27 

45/2/CBADCLG/0FF/0FF/0FF/0FF/CBADHTG/OFF/OFF/OFF/OFF 
40/3/RAD 
41/3/1/3/5/5 
42/3//////.5 

45/3/0FF/0FF/0FF/0FF/0FF/CBLQHTG/0FF/0FF/0FF/0FF 
EQUIPMENT - 1 

59/1/CARLISLE///BASE BUILDING 
60/1/1/PKPLANT/l/l 
60/2/2/PKPLANT/2/2 
62/1/EQ1161/1 
62/2/EQ1161/2 
65/1/1//2/3 
67/1/EQ2102/1 
69/1/EQ4003 
69/2/EQ40O3 
69/3//////EQ40O3 
LOAD - 2 
19/2/WEATHERSTRIP S 
20/1/1/1ST FL APART 
20/2/2/2ND FL APART 
20/3/3/POST NURSERY/2260/1//1 
20/4/4/POST NURSERY/2849/1//1 
20/5/5/BASEMENT/22457/1//1 
21/1////CBLQTX///CBLQTX 
21/2////CBLQTX///CBLQTX 
21/3////CBADCTX///CBADHTX 
21/4////CBADCTX///CBADHTX 
21/5////CBADCTX///CBADHTX 
22/2/1/YES////129 

CAULKING 
S/27566/1//1 
S/27566/1//1 



CONTENTS OF : E:\CB116.TM 
LINE #   
117 24/1/1/188/8//170/38 
118 24/1/2/596/8//170/128 
119 24/1/3/188/8//170/218 
120 24/1/4/596/8//170/308 
121 24/2/1/188/8//170/3 8 
122 24/2/2/596/8//170/128 
123 24/2/3/188/8//170/218 
124 24/2/4/596/8//170/308 
125 24/3/1/15/8//170/38 
126 24/3/2/15/8//170/218 
127 24/3/3/86/8//170/308 
128 24/4/1/15/8//170/38 
129 24/4/2/32/4//170/128 
130 24/4/3/70/8//170/218 
131 24/4/4/55/8//170/308 
132 24/5/1/99/8//170/38 
133 24/5/2/455/4//170/128 
134 24/5/3/45/8//170/218 
135 24/5./4/456/8//170/308 
136 25/1/1/6/2.75/12/.52/.57 
137 25/1/2/6/2.75/45/.52/.57 
138 25/1/3/6/2.75/12/.52/.57 
139 25/1/4/6/2.75/73/.52/.57 
140 25/2/1/6/2.75/12/.52/.57 
141 25/2/2/6/2.75/45/.52/.57 
142 25/2/3/6/2.75/12/.52/.57 
143 25/2/4/6/2.75/73/.52/.57 
144 25/3/3/4.5/2.75/10/.52/.57 
145 25/4/2/2.5/2.5/2/.52/.57 
146 25/4/3/4.5/2.75/5/.52/.57 
147 25/4/4/4.5/2.75/6/.52/.57 
148 25/5/1/4.5/2.75/6/.52/.57 
149 25/5/2/2.5/2.5/12/.52/.57 
150 25/5/4/4.5/2.75/43/.52/.57 
151 26/1/CBLQP/CBLQL/0FF//0FF/0FF/0FF/0FF/CBLQL/0FF 
152 26/2/CBLQP/CBLQL/0FF//0FF/0FF/0FF/0FF/CBLQL/0FF 
153 26/3/CBADPGL/CBADPSL/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 
154 26/4/CBADP&L/CBADP&L/0FF//0FF/CBADFAN/OFF/OFF/OFF/OFF 
155 26/5/C8ADPSL/CBADPSL/0FF//0FF/0FF/0FF/0FF/0FF/0FF 
156 27/1/551/SF-PERS/230/190/.5/WATT-SF/INCAND 
157 2 7/2/551/SF-PERS/230/190/.5/WATT-SF/INCAND 
158 27/3/226/SF-PERS/315/325/1.5/WATT-SF 
159 27/4/285/SF-PERS/255/255/1.5/WATT-SF 
160 27/5/1123/SF-PERS/255/255/1.5/UATT-SF 
161 29/1///////.38/CFM-SF 
162 29/2///////.38/CFM-SF 
163 29/3/////.38/CFM-SF/.38/CFM-SF 
164 29/4/////.38/CFM-SF/.38/CFM-SF 
165 29/5///////.38/CFM-SF 
166 30/1/////////1200/CFM 
167 30/2/////////1200/CFM 
168 30/3/2500/CFM 
169 30/4/255O/CFM/2550/CFM 
170 31/4/1/32/4//147/SINE-FIT/80/50 
171 31/5/1/455/4//14 7/SINE-FIT/80/50 
172 SYSTEM - 2 
173 39/2/WEATHERSTRIP fi CAULKING 
174 40/1/SZ 



CONTENTS OF : E:\CB116.TM 
LINE #   
175 41/1/3/3 
176 42/1/.36 
177 45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 
178 40/2/SZ 
179 41/2/4/4 
180 42/2/.27 
181 45/2/CBADCLG/0FF/0FF/0FF/0FF/CBADHTG/0FF/0FF/0FF/0FF 
182 40/3/RAD 
183 41/3/1/3/5/5 
184 42/3//////.5 
185 45/3/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 
186 EQUIPMENT - 2 
187 59/2/CARLISLE///WEATHERSTRIP £ CAULKING 
188 60/1/1/PKPLANT/l/l 
189 60/2/2/PKPLANT/2/2 
190 62/1/EQ1161/1 
191 62/2/EQ1161/2 
192 65/1/1//2/3 
193 67/1/EQ2102/1 
194 69/1/EQ4O03 
195 69/2/EQ4003 
196 69/3//////EQ4003 



Building 116 

Trace Output File 

933702 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 

*tn%t*tttnttttnn*nttnuttt*nttn**t*tttt*nttt*nntti*n*nttn**tn* 
tntt%t*nntttu*nttnttttttu*utt*ttttttnttttttnttnttttttttttunnttt 
** u 
** T R A C E      6 0 0       A N A L Y S I S ** 
** tt 
** by ** 
** ** 
ttt*tttt**tttt***nttn*ttn*tt****u**tutntu****ttt*t*utttt**tn**tn*tt 
ntnn*tn*itt*t*tttt*ttttutttt*n**tttun*nt*t*t**nun*nnnnnn*t*t 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 116 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: ■ 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

9:53:30  1/21/94 
CB116 .TM 
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AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

o i o i t n  a u n n H n i - 

(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 
..(Cfm) 

Cooling 
Airflow 

(Cfn) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 SZ 
3 RAD 

Totals 

0 
0 
0 
0 

2,500 
2,550 

0 
5,050 

2,500 
2,550 

0 
5,050 

2,899 
3,087 

_ 0 
5,986 

399 
537 

14,033 
14,969 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

V 600 
PAGE 

-SYSTEM  SUMMARY 
(Design Capacity Quantities) 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons) 

1 SZ 
2 SZ 
3 RAD 

Totals 

2.9 
3.8 
0.0 
6.7 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

Main Sys. 
Capacity 

(Btuh) 

2.9 -49,645 
3.8 -66,875 
0.0 -1,921,006 
6.7 -2,037,526 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

0 -49,645 
0 -66,873 
0 -1,921,00t 
0 -2,037,526 

The building peaked at hour 16 month 7 with a capacity of   6.7 tons 

ENGINE 
BASE I 

ERING CHECKS 
UILDING 

- ALTERNATIVE 1 

I N E E RING CHECK 

System 
Type 

Percent 
Outside 

Air 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

Systeir 
Number 

Main/ 
Auxiliary 

Cfm/ 
Sq Ft 

LOOi 

Cfm/ 
Ton 

ing —  
Sq Ft 
/Ton 

Btuh/ 
Sq Ft 

Floor Area 
Sq Ft 

1 
2 
3 

Main 
Main 
Main 

SZ 
SZ 
RAD 

0.00 
0.00 
0.00 

1.11 
0.90 
0.00 

847.5 
678.0 

0.0 

766.2 
757.5 

0.0 

15.66 
15.84 
0.00 

1.11 
0.90 
0.00 

-21.97 
-23.47 
-24.06 

2,260 
2,849 

79,849 
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• 

• 

Systen 1 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/16 * Mo/Hr: " /16 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/WB/HR: 91/ 73/ 98. 0 t 

* 
0ADB: « >1 * 

* 
0AD8: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Lettent Total Of Tot * Sens ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) W 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 t 0 0.00 * 0 0 0.00 
Glass Solar 4,331 0 4 331 12.24 * 4 331 15.38 * 0 0 0.00 
Glass Cond 882 0 882 2.49 * 882 3.13 * "4, 208 -4,208 8.48 
Wall Cond 3,882 502 4 384 12.38 * 3,882 13.79 * -15,626 -17,645 35.54 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 9,612 9,612 27.15 * 6 731 23.90 * "27, 791 -27,791 55.98 
Sub Total-) 18,707 502 19 209 54.27 * 15 826 56.20 * -47, 626 -49,645 100.00 

Internal Loads * * 
Lights 9,487 0 9 487 26.80 * 9 487 33.69 * 0 0 0.00 
People 5,990 5 990 16.92 * 2 740 9.73 * 0 O 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 15,478 0 0 15, 478 43.73 * 12 228 43.43 * 0 0 0.00 

Ceiling Load 105 -105 0 0.00 * 105 0.37 * 421 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 711 2.01 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
* 

0 0.00 

Grand Total") 34,289 397 

TMC rv 

0 35, 398 100.00 * 28 158 100.00 -48,046 -49, 645 100.00 

Total Capacity Sens Cap. Coil Airfl   Enterinc ) DB/WB/HR Leav ing DB/WB/HR Gross Total 
-HKLHS  

Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfn ) Deg F Deg F Grains Deg F Deg F Grains Floor 2,260 

Main Clg   2.9 35.4 29.3 2 500 75.1 66 7  87 .4 64.4 62.5 84.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Ven t   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals 2.9 

UCATTlir 

35.4 

Mil cri YTinu - 

Wall 928 124  13 

-HiKfLuwa icim;- --LNblNttlUNb l/fltl^O" "" -ItnftKHIUKtS IN- 
Capacity Coil A rfl  Ent Lvg Type Pooling -(eating Clg X 0A 0.0 Type Clg Htg 

(Mbh) (cfffl)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 1 .11 SADB 64.6 85.7 
Main Htg   -49.6 2,500  67.4 85 7 Infil 399 399 Clg Cfm/Ton 847 .52 Plenum 75.1 67.4 
Aux Ht!g    0.0 0   0.0 0 0 Supply 2,500 2,500 Clg Sqft/Ton 766 .15 Return 75.1 67.4 
Preheat    -0.0 2,500  67.4 64 4 Mincfm 0 0 Clg Btuh/Sqft 15.66 Ret/0A 75.1 67.4 
Reheat !     0.0 0   0.0 0 0 Return 2,500 2,500 No. People 10 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0 0 Exhaust 0 0 Htg h 0A 0.0 Fn MtrTD 0.1 0.0 
Opt Vent     0.0 0   0.0 0 0 Rm Exh 0 0 Htg Cfm/SqFt 1 .11 F n BldTD 0.0 0.0 
Total -49.6 Auxil 0 0 Htg Btuh/SqFt -21 .97 Fn Frict 0.1 O.C 
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System 2 Peak SZ - SINGLE ZONE 

************************* COOLING COIL PEAK ***** 
Peaked at Time --> Mo/Hr: 7/16 
Outside Air -)      0AD8/WB/HR: 91/ 73/ 98. 

mm********************* CLG SPftC 
Mo/Hr: 
0AD8: 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNOR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 

5,945 
1,051 
5,753 

92 
0 

14,663 
27,504 

11,668 
4,690 

0 
16,359 

179 
0 

44,042 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

728 

728 

0 

0 
0 

-179 
0 

0 
0 

0 
0 

549 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 

5,945 
1,051 
6,481 

92 
0 

14,663 
28,232 

11,668 
4,690 

0 
16,359 

0 
0 

544 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
13.17 
2.33 
14.36 
0.20 
0.00 

32.49 
62.55 

25.85 
10.39 
0.00 

36.24 
0.00 
0.00 
1.21 
0.00 
0.00 
0.00 
0.00 
0.00 

45,135 100.00 

Space 
Sensible 

(Btuh) 
0 
0 
0 

5,945 
1,051 
5,753 

92 
0 

9,052 
21,892 

11,668 
2,141 

0 
13,810 

179 
0 
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E PEAK ************ HEATING COIL PEAK ******** 
7/16   * Mo/Hr: 13/ 1 
91     *        OfiDB:  4 

* 
Percnt * Space Peak Coil Peak Percnt 

Of Tot * Space Sens Tot Sens Of Tot 
(t) * (Btuh) (Btuh) {%) 

0.00 * 0 0 0.00 
0.00 * 0 0 0.00 
0.00 * 0 0 0.00 
16.57 * 0 0 0.00 
2.93 * -5,054 -5,054 7.56 
16.03 * -21,405 -24,114 36.06 
0.26 * -331 -331 0.50 
0.00 * 0 0 0.00 

25.23 * -37,375 -37,375 55.89 
61.01 * -64,165 -66,875 100.00 

* 
32.52 * 0 0 0.00 
5.97 * 0 0 0.00 
0.00 * 0 0 0.00 

38.49 * 0 0 0.00 
0.50 * -665 0 0.00 
0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * o o.oc 

* 
* -64,830 -66,875 100.00 35,881  100.00 

-COOLING COIL SELECTION- 

Main Clg 
Aux Clg 
Opt Vent 
Totals! 

Main Htg 
Aux Ht!g 
Preheat 
Reheat ! 
Humidif 
Opt Vent 
Total 

Total Capacity 
(Tons) 

3.8 
0.0 
0.0 
3.8 

(Mbh) 
45.1 
0.0 
0.0 

45.1 

Sens Cap. 
(Mbh) 
37.0 
0.0 
0.0 

Coil Airfl 
(cfm) 
2,550 

0 
0 

-AREAS- 

-HEATING COIL SELECTION  
Capacity    Coil Airfl     Ent      Lvg 

(Mbh) 
-66.9 

0.0 
-0.0 
0.0 
0.0 
0.0 

-66.9 

2,550 
0 

2,550 
0 
0 
0 

67.3 
0.0 

67.3 
0.0 
0.0 
0.0 

91.4 
0.0 

61.9 
0.0 
0.0 
0.0 

Entering DB/W8/HR 
Deg F Oeg F Grains 
75.2  65.8  82.7 
0.0  0.0   0.0 
0.0  0.0   0.0 

Type 
(cfm)  Deg F Deg F  Vent 

Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

Leaving DB/WB/HR 
Deg F Deg F Grains 
61.9  60.4  78.2 
0.0  0.0   0.0 
0.0  0.0   0.0 

Gross Total   Glass (sf) (*) 

-AIRFLOWS (cfm) 
Cooling 

0 
537 

2,550 
0 

2,550 
0 
0 
0 

Heating 
0 

537 
2,550 

0 
2,550 

-  0 
0 
0 

Floor 
Part 
ExFlr 
Roof 
Nail 

-ENGINEERING CHECKS— 
Clg X  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.90 

677.97 
757.46 
15.84 

10 
0.0 

0.90 
-23.47 

2,849 
128 

0 
0 

1,248 
0 

149 

-TEMPERATURES 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
62.1 
75.2 
75.2 
75.2 
75.0 
0.0 
0.0 
0.1 

0 
12 

(F)- 
Htg 
91.4 
67.3 
67.3 
67.3 
68.0 
0.0 
0.0 
0.0 
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System 3 Block RAO RADIATION 

************************* COOLING COIL PEAK ************************* 
Peaked at Time ->       Ho/Hr: 0/ 0 
Outside Air ->      0AD8/WB/HR:  0/ 0/ 0.0 

******* CLG SPACE pEAK 
*    Ho/Hr: 0/ 0 

OADB:  0 

• 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total") 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Pe 
Of 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

***** 
* 
* 
* 

rent * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

******* HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 

Tot 

W 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-186,742 
-524,509 
-4,712 

0 
-977,370 

-1,693,333 

0 
0 
0 
0 

-273,486 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-170,485 
0 

-186,742 
-581,696 

-4,712 
0 

-977,370 
-1,921,006 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
8.87 
0.00 
9.72 
30.28 
0.25 
0.00 

50.88 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 -1,966,819 -1,921,006  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Cl'g 
Aux Clg 
Opt Vent 
Totals I 

Total Capacity 
(Tons) (Mbh) 

0.0 0.0 
0.0 O.'O 
0.0 0.0 
0.0 0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfm) 

0 
0 
0 

Entering OB/WB/HR 
Deg F Deg F Grains 

0.0  0,0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving D8/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Gross Total   Glass (sf) (*) 
Floor   79,849 
Part    1,820 
ExFlr      0 
Roof    27,566       0  0 
Wall 32,636 5,491  17 

-HEATING COIL SELECTION  
Capacity Coil Airfl  Ent  Lvg 

-AIRFLOWS (cfm) 

(Mbh) 
Hain Htg -1,921.0 
Aux Htig 0.0 
Preheat 0.0 
Reheat \ 0.0 
Humidif 0.0 
Opt Vent 0.0 
Total -1,921.0 

(cfm) Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

Cooling 
0 
0. 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS-  --TEMPERATURES (F)- 
Heating 

0 
14,033 

0 
0 
0 
0 
0 

Clg X  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg i OA 
Htg Cfm/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
56.2 
66.0 
66.0 
68.0 
0.0 
0.0 

0  Htg Btuh/SqFt  -24.06  Fn Frict  0.0  0.0 
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BUILDING U-VALUES - ALTERNATIVE 1 
BASE 8UILDING 

BUILDING     U-VALUES 

. — KOO m U-Val Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr' Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

3 POST NURSERY 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 60.5 13.03 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 60.5 13.03 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 60.5 13.03 

4 POST NURSERY 0.144 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 75.2 16.49 
Zone 4 Total/Ave. 0.144 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 75.2 16.49 
System 2 Total/Ave. 0.144 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 75.2 16.49 

1 1ST PL APART'S 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 62.4 13.44 
Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 62.4 13.44 

2 2ND FL APART'S 0.000 0.000 0.000 0.000 0.146 0.520 0.531 0.343 0.317 81.2 17.94 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.146 0.520 0.531 0.343 0.317 81.2 17.94 

3 POST NURSERY 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 60.5 13.03 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 60.5 13.03 

5 BASEMENT 0.144 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 67.7 15.04 
Zone 5 Total/Ave. 0.144 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 67.7 15.04 
System 3 Total/Ave. 0.144 0.000 0.000 0.000 0.146 0.520 0.531 0.343 0.317 70.3 15.43 
Building 0.144 0.000 0.000 0.000 0.146 0.520 0.531 0.343 0.317 70.2 15.40 
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BUILDING AREAS 
BASE BUILDING 

ALTERNATIVE 1 
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BUILDING     AREAS 

Duplicate 
Fir 

1 

Room 
Number Description 

3 POST NURSERY 
Zone    3 Total/Ave. 
System   1 Total/Ave. 

4 POST NURSERY 
Zone    4 Total/Ave. 
System  2 Total/Ave. 

1 1ST FL APART'S 
Zone    1 Total/Ave. 

2 2ND FL APART'S 
Zone :   2 Total/Ave. 

3 POST NURSERY 
Zone    3 Total/Ave. 

5 BASEMENT 
Zone 5 Total/Ave. 
System 3 Total/Ave. 
Building 

ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
BASE BUILDING 

Floor 
Number of Area/Dupl 

Room 
(sqft) 

2,260 

2,849 

27,566 

27,566 

2,260 

22,457 

Total 
Floor 
Area 

(sqft) 

2,260 
2,260 
2,260 
2,849 
2,849 
2,849 

27,566 
27,566 
27,566 
27,566 
2,260 
2,260 

22,457 
22,457 
79,849 
84,958 

Partition 
Area 

(sqft) 

0 
0 
0 

128 
128 
128 

0 
0 
0 
0 
0 
0 

1,820 
1,820 
1,820 
1,948 

Exposed 
Floor 
Area 

(sqft) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Skylight 
Area 

(sqft) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ski 

/Rf 
(*) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Net Roof 
Area 

(sqft) 

0 
0 
0 
0 
0 
0 
0 
0 

27,566 
27,566 

0 
0 
0 
0 

27,566 
27,566 

Window Win Net Wall 
Area /Wl   Area 

(sqft) (%)      (sqft) 

124 
124 
124 
149 
149 
149 

2,343 
2,343 
2,343 
2,343 

124 
124 
681 
681 

5,491 
5,764 

13 
13 
13 
12 
12 
12 
19 
19 
19 
19 
13 
13 
10 
10 
17 
17 

804 
804 
804 

1,099 
1,099 
1,099 

10,201 
10,201 
10,201 
10,201 

804 
804 

5,939 
5,939 

27,145 
29,048 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 
Overall Wall U-Value : 
Overall 8uilding U-Value : 

0.146 (Btu/Hr/Sq Ft/F) 
0.372 (Btu/Hr/Sq Ft/F) 
0.272 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

10.03 (Btu/Hr/Sq Ft) 
15.06 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
8ASE BUILDING 

T E H LOAD PROFIL r 

System Totals 

0 I 0 

Percent  — Cool ing Load —   Heati ng load — Cooling Airflow -— Heating Airflow 
Design    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (*) (Btuh) (») (Cfm) (*) (Cfm) (t) 

0-5    0.3 4 32 -101,876 7 . 290 252.5 0 0 0.0 0 0 
5 - 10    0.7. 2 16 -203,753 9 405 505.0 0 0 0.0 0 0 

10 - 15    1.0 3 20 -305,629 . 11 505 757.5 0 0 0.0 0 0 
15 - 20    1.3 4 30 -407,505 10 430 1,010.0 0 0 0.0 0 0 
20 - 25    1.7 15 113 -509,381 12 554 1,262.5 0 0 0.0 0 0 
25 - 30    2.0 7 57 -611,258 13 575 1,515.0 0 0 0.0 0 0 
30 - 35    2.3 4 32 -713,134 10 462 1,767.5 0 0 0.0 0 0 
35 - 40    2.7 6 45 -815,010 10 464 2,020.0 0 0 0.0 0 0 
40 - ; 45    3.0 3 22 -916,887 4 177 2,272.5 0 0 0.0 0 0 
45 - 50    3.4 3 23 -1,018,763 3 119 2,525.0 0 0 0.0 0 0 
50 - 55    3.7 6 45 -1,120,639 4 176 2,777.5 58 1,450 0.0 0 0 
55 - 60    4.0 8 60 -1,222,516 3 114 3,030.0 0 0 0.0 0 0 
60 - 65    4.4 1 4 -1,324,392 4 175 3,282.5 0 0 0.0 0 0 
65 - 70    4.7 2 15 -1,426,268 0 0 3,535.0 0 0 0.0 0 0 
70 - 75    5.0 • 5 35 -1,528,145 0 0 3,787.5 0 0 0.0 0 0 
75 - 80    5.4 2 15 -1,630,021 0 0 4,040.0 0 0 0.0 0 0 
80 - 85    5.7 0 0 -1,731,897 0 0 4.292.5 0 0 0.0 0 0 
85 - 90    6.0 4 29 -1,833,774 0 0 4,545.0 0 0 0.0 0 0 
90- ,95    6.4 1 4 -1,935.650 0 0 4,797.5 0 0 0.0 0 0 
95 - ioo    6.7 22 165 -2,037,526 0 0 5,050.0 42 1,070 0.0 0 0 
Hours Off   0.0 0 7,998 0 0 4,314 0.0 0 6,240 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES 

BASE BUILDING 

ALTERNATIVE 1 

BUILDING     TEMPERATURE   PROFILES 

Temperature 

Ranqe 

(F) 

Zone Number 

Max. Temp.        82.6   82.3   98.7   98.1 100.6   98.3 

Mo./Hr. 7   1    7 24   8 23   8 23   8 20   8 16 

Day Type 5        4        1112 

Number of Hours 
Above 100 

95 - 100 

90 - 95 

85 - 90 

80 - 85 

75 - 80 

70|- 75 

65 - 70 

60;- 65 

55j- 60 

50;- 55 

Below 50 

0 

0 

0 

0 

575 

2,339 

860 

366 
483 

1,031 
661 

2,445 

0 
0 
0 
0 

403 
2,673 
1,032 
2,262 
1,238 

509 

360 

283 

0        0 
1,304 1,216 

837     590 

787 

232 

580 

352 

966 

352 

582 

374 

4,668 4,680 

0 0 

0 0 

0 0 

0 0 

396 

912 

1,280 

308 

330 

531 

351 
2,057 
1,264 

556 
775 

0 

0 

842 

1,190 
896 

173 
861 

269 

2,370 

1,194 

541 
424 

0 

Min. Temp. 

Md./Hr. 

Day Type 

33.9   43.9   67.9   67.9   54.9   54.9 

2    7    2    7    4    4    3 21    1 14    1    4 

5        5        2        13        4 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

MONTHLY  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

15,993 73 5,844 12 
14,462 73 5,705 13 
17,001 73 3,559 10 
15,306 73 1,086 8 
16,557 73 0 0 
17,402 83 0 0 
17,249 84 0 0 
18,140 83 0 0 
15,590 83 0 0 
16.473 73 • 398 5 
15,315 73 2,554 9 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec | 15,490      73    4,846      12 
Total 194,976      84   23,992      13 

Building Energy Consumption :   36,073 (Btu/Sq Ft/Year)       Floor Area :    84,958 (Sq Ft) 
Source Energy Consumption  :   61,154 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref 
Num 

Equip 
"ode Jan Feb Mar Apr 

—- Monthly Cons 
May  June 

umption 
July Aug Sep Oct Nov Dec Total 

0 -IGHTS 
:LEC 
'K 

15891 
72.3 

14369 
72.3 

16891 
72.3 

5217 
72.3 

16391 
72.3 

16217 
72.3 

15390 
72.3 

16891 
72.3 

15217 
72.3 

16391 
72.3 

15217 
72.3 

15390 
72.3 

189,471 
72.3 

1 1ISC LD 
:LEC 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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

2 
( 
1ISC LD 
5AS 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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

3 f 1ISC LD 
)IL 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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

4 J 

1 

1ISC LD 
3 STEAM 
'K 

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 
0.0 

0 
0.0 

0 
0.0 ' 

0 
0.0 

5 } 

f 
f 

1ISC LD 
1 H0TH20 
K 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 I IISC LD 
CHILL 

K 
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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

1 E 
E 
F 

Q1161 
LEC 
K 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0    0 

0.0   0.0   0.0   0.0 
370 
4.0 

630 
4.1 

358 
4.0 

51 
3.8 

0 
0.0 

0 
0.0 

0 
0.0 

1,410 
4.1 

1 E 
E 
f 

Q52Ö0 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
31 

0.3 
62 

0.4 
31 

0.3 
5 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
130 
0.4 

1 E 
E 
F 

Q5303 
LEC 
K 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
66 

0.3 
60 

0.3 
69 

0.3 
14 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
209 
0.3 

2 E 
E 
f 

Q1161 
LEC 
K 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0    0 

0.0   0.0   0.0   0.0 
447 
5.0 

816 
5.2 

504 
5.1 

107 
4.9 

0 
0.0 

0 
0.0 

0 
0.0 

1,874 
5.2 

2 E 
E 
F 

Q5200 
LEC 
K 

0 
0.0 

CONDENSER FANE 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
38 

0.4 
80 

0.5 
43 

0.4 
11 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
171 
0.5 

2 E Q5303- CONTROLS 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC 0 0    0 0 0 66 60 69 34 0 0 0 229 
PK 0.0 0.0   0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 94 94 86 98 86 0 0 0 458 
PK 0.0 0.0   0.0 0.0 0.4 0.4 0.4 0.4 0.4 0.0 0.0 0.0 0.4 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 69 62    75 65 72 72 65 75 65 72 65 65 825 
PK 0.3 0.3   0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ2102 PURCHASED DIST. HOT WATER 
P H0TH20 5844 5705  3559 ■1086 0 0 0 0 0 398 2554 4846 23,992 
PK 12.5 12.9  10.4 8.1 0.0 0.0 0.0 0.0 0.0 5.2 9.3 11.5 12.9 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 34 31    34 24 0 0 0 0 0 10 33 34 200 
pK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE BUILDING 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    83.8  (kW) 
Yearly Time of Peak 16 (hr)  7 (mo) 

Hour 16 Month 7 

EclP- ' Utility   Percnt 
Ref. Equipment Demand   Of Tot 
Num. Code Name Equipment Description (kW)        {%) 

Cooling Equipment 

1 EQ1161  AIR-CLD COND COMP <15 TONS 
2 EQ1161  AIR-CLD COND COMP <T5 TONS 

Sub Tjotal 

Sub Total 

Air Moving Equipment 
1 

1 , SUMMATION OF FAN ELECTRICAL DEMAND 0.4   0.51 
2 SUMMATION OF FAN ELECTRICAL DEMAND 0.3  0.39 

Sub Total 0.8  0.90 

Sub Total 0.0  0.00 

Miscellaneous 

4.7 5.66 
6.0 7.12 

10.7 12.78 

0.0 0.00 

Li9hts '                                                  72.3 86.32 
Base.Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total •                                 72.3 86.32 

Grandi Total 83.8 100.00 
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TRACE      600      ANALYSIS 
** 
** 
** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 116 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deal 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Kg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0'. 2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

10:15:27  1/21/94 
C8116 .TM 
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AIRFLOW - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

 - SYSTEM  SUMMARY- 
(Design Airflow Quantities) 

• 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 
System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 SZ 
2 SZ 
3 RAD 

Totals 

0 
0 
0 
0 

2,500 
2,550 

0 
5,050 

2,500 
2,550 

0 
5,050 

2,853 
3,024 

0 
5,877 

353 
474 

12,402 
13,229 

0 
0 
0 
0 

0 
0 
0 
0 

CAPACITY - ALTERNATIVE 2 
WEATHERSTRIP 4 CAULKING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

Cooling Heating 
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat   Reheat Humidif. Opt. Vent   Heating 

System System Capacity Capacity Capacity 
Number  Type  (Tons) Tons) (Tons) 

Totals 
(Tons) 

Capacity 
(Btuh) 

Capacity 
(Btuh) 

Capacity 
(Btuh) 

Capacity 
(Btuh) 

Capacity 
(Btuh) 

Capacity 
(Btuh) 

Totals 
(Btuh) 

SZ 
SZ 
RAD 

Totals 

2.9 
3.6 
0.0 
6.5 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

2.9 -46,413 
3.6 -62,529 
0.0 -1,807,358 
6.5 -1,916,300 

0 -46,413 
0 -62,529 
0 -1,807,358 
0 -1,916,300 

The building peaked at hour 16 month 7 with a capacity of   6.5 tons 

ENGINEERING CHECKS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

ENGINEERING  CHECKS 

System   Main/  System 
Number! Auxiliary   Type 

Percent 
Outside Cfm/ 

Air  So Ft 

— Cooling   
Cfm/   Sq Ft 
Ton 

Btuh/ 
-- Heating — 
Cfm/   Btuh/ 

/Ton   Sq Ft  Sq Ft   Sq Ft 
Floor Area 

Sq Ft 

1 Main 
2 Main 
3 Main 

SZ 
SZ 
RAD 

0.00 
0.00 
0.00 

1.11 
0.90 
0.00 

874.5 
702.2 

0.0 

790.5 
784.6 

0.0 

15.18 
15.30 
0.00 

1,11 
0.90 
0.00 

-20.54 
-21.95 
-22.63 

2,260 
2,849 
79,849 
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System 1 Peak SI SINGLE ZONE 

mm******************* COOLING COIL PEAK ***** 
Peaked at Time ->       Mo/Hr: 7/16 
Outside Air ">      0ADB/W8/HR: 91/ 73/ 98 

mm******************* 
* 

0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub; Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Ouct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 

4,331 
882 

3,882 
0 
0 

8,522 
17,616 

9,487 
5,990 

0 
15,478 

105 
0 

33,199 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

502 

502 

0 

0 
0 

-105 
0 

0 
0 

0 
0 

397 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 

4,331 
882 

4,384 
0 
0 

8,522 
18,118 

9,487 
5,990 

0 
15,478 

0 
0 

711 
0 

■  0 

0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
12.62 
2.57 
12.78 
0.00 
0.00 

24.84 
52.81 

27.65 
17.46 
0.00 

45.12 
0.00 
0.00 
2.07 
0.00 
0.00 
0.00 
0.00 
0.00 

34,307 100.00 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 7/16   *        Mo/Hr: 13/ 1 
OADB: 91     *        OADB:  4 

Space 
Sensible 

(Btuh) 
0 
0 
0 

4,331 
882 

3,882 
0 
0 

5,948 
15,043 

9,487 
2,740 

0 
12,223 

105 
0 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
0.00 
15.82 
3.22 
14.18 
0.00 
0.00 

21.73 
54.95 

34.66 
10.01 
0.00 

44.67 
0.38 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

27,375  100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-4,208 
-15,626 

0 
0 

-24,560 
-44,394 

0 
0 
0 
0 

-421 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 

-4,208 
-17,645 

0 
0 

-24,560 
-46,413 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
9.07 

38.02 
0.00 
0.00 

52.92 
100.00 

0.0C 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oc 
0.00 
0.00 
0.00 
0.00 

-44,815 -46,413  100.00 

Total Capacity 
-COOLING C0.IL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals! 

(Tons) 
2.9 
0.0 
0.0 
2.9 

(Mbh) 
34.3 
0.0 
0.0 

34.3 

Sens Cap. 
(Mbh) 
28.5 
0,0 
0.0 

Coil Airfl 
(cfm) 
2,500 

0 ■ 

0 

Entering OB/WB/HR 
Deg F Oeg F Grains 
75.1  66.7  87.3 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving OB/WB/HR 
Deg F Deg F Grains 
64.7  62.6  84.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Gross Total   Glass (sf) {%) 
Floor 
Part 
ExFlr 
Roof 
Wall 

2,260 
0 
0 
0 

928 
0 

124 
0 

13 

-HEATING COIL SELECTION 
Capacity Coil Airfl 

(cfm) 
Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-46.4 

0.0 
-0.0 
0.0 
0.0 
0.0 

-46.4 

2,500 
0 

2,500 
0 
0 
0 

Ent 
Deg F 
67.4 
0.0 

67.4 
0.0 
0.0 
0.0 

Lvg 
Deg F 
84.5 
0.0 

64.7 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfirt)- 
Cooling 

0 
353 

2,500 
0 

2,500 
0 
0 
0 

-ENGINEERING CHECKS-- 
Heating 

0 
353 

2,500 
0 

2,500 
0 
0 
0 

-TEMPERATURES (F)- 
Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
1.11 

874.45 
790.50 
15.18 

10 
0.0 

1.11 
-20.54 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
64.9 
75.1 
75.1 
75.1 
75.0 
0.1 
0.0 
0.1 

Htg 
84.5 
67.4 
67.4 
67.4 
68.0 
0.0 
0.0 
0.0 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 17 

System 2 Peak SZ SINGLE ZONE 

• 

• 

******************* ****** Q DOLING COIL PEAK ***** ************ *************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time --> Mo/Hr: 7/16 * Mo/Hr: " ?/16 * Mo/Hr: 13/ 1 
Outside Air —> OADB/WB/HR: 91/ 73/ 98. 0 * 

* 
OADB: < )1 * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 5,945 0 5,945 13.64 * 5,945 17.07 * 0 0 0.00 
Glass Cond 1,051 0 1,051 2.41 * 1 051 3.02 * -5,054 -5,054 8.08 
Wall Cond 5,753 728 6,481 14.87 * 5,753 16.52 * -21 405 -24 ,114 38.56 
Partition 92 92 0.21 * 92 0.26 * 331 -331 0.53 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 13,104 13,104 30.07 * 7 999 22.97 * -33,029 -33,029 52.82 
Sub Total-") 25,945 728 26,673 61.21 * 20 840 59.84 * -59 819 -62,529 100.00 

Internal Loads * * 
Lights 11,668 0 11,668 26.78 * 11 668 33.50 * 0 0 0.00 
People 4,690 4,690 10.76 * 2 141 6.15 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub,Total-) 16,359 0 0 16,359 37.54 * 13 810 39.65 * 0 0 0.00 

Ceiliijig Load 179 -179 0 0.00 * 179 0.51 * 665 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. fan Heat 544 1.25 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct f^eat Pkup 0 0 0.00 * 0.00 * 0 o.oc 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 -0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total::) 42,482 549 0 43,576 100.00 * 34 828 100.00 * -60,484 -62,529 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/N8/HR Leaving DB/WB/HR Gross Total 
-AREAS  

Glass (sf) w 
|  (Tons) (Mbh) (Mbh) (cfn) Deg F Deg F Grains Deg F Deg F Grains Floor 2,849 

Main Clg   3.6 43.6 35.9 2,550 75.2 65 7  82 .3 62.3 60.5 78.0 Part 128 
Aux Clg   0.0 0.0 0.0 0 • 0.0  0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    3.6 

UCATTlir 

43.6 

rmi   on c n T T n i\ 

Wall 1, 248 149  12 

 HiKrLuna ^uiui; - cnüiiuttuNü ontURo" ~ -ILimKHIUKLS [t ) — 
Capacity Coil A] rfl Ent Lvg Type Pooling \ eating Clg % OA 3.0 Type Clg Htg 

(Mbh) (cfsi)  Deg F Deg F Vent  ' 0 0 Clg Cfm/Sqft 0.90 SAD8 62.4 89.8 
Main Htg   -62.5 2,550  67.3 89.8 Infil 474 474 Clg Cfm/Ton 702 23 Plenum 75.2 67.3 
Aux Htg    0.0 0   0.0 0.0 Supply 2,550 2,550 Clg Sqft/Ton 784 56 Return 75.2 67.3 
Preheat    -0.0 2,550  67.3 62.3 Mincfm 0 0 Clg Btuh/Sqft 15.30 Ret/OA 75.2 67.3 
Reheat     0.0 0   0.0 0.0 Return 2,550 2,550 No. People 10 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA ).0 F n MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0 90 F n BldTD 0.0 0.0 
Total     -62.5 Auxil 0 0 Htg Btuh/SqFt -21 95 F n Frict 0.1 0.0 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 18 

System Block RAD RADIATION 

««H»«tt»«i«««tt COOLING COIL PEAK ********* 
Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air ->      OADB/WB/HR:  0/ 0/ 0.0 

Space Ret. Air Ret. Air Net 
Sens.+Lat. Sensible Latent Total 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) 
Skylite Solr 0 0 0 
Skylite Cond 0 0 0 
Roof Cond 0 0 0 
Glass Solar 0 0 0 
Glass Cond 0 0 0 
Wall Cond 0 0 0 
Partition 0 0 
Exposed Floor 0 0 
Infiltration 0 0 
Sub.Total-) 0 0 0 

Internal Loads 
Lights 0 0 0 
People 0 0 
Misc 0 0 0 0 
Sub; Total-) 0 0 0 0 

Ceilifig Load 0 0 0 
Outside Air 0 0 0 0 
Sup. Fan Heat 0 
Ret. Fan Heat 0 0 
Duct Heat Pkup 
OV/UNDR Sizing 

0 0 
0 0 

Exhaust Heat 0 0 0 
Terminal Bypass 0 0 0 

Grand Total") 

******************* 
* 
* 
* 

Percnt * 
Of Tot * 

(t) * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 

* 

0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 

* 
* 

**** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 

Mo/Hr: 
OADB: 

0/ 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0  0.00 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-186,742 
-524,509 

-4,712 
0 

-863,723 
-1,579,686 

0 
0 
0 
0 

-273,486 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-170,485 
0 

-186,742 
-581,696 

-4,712 
0 

-863,723 
-1,807,358 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
9.43 
0.00 

10.33 
32.18 
0.26 
0.00 

47.79 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-1,853,171 -1,807,358  100. 

-COOLING COIL SELECTION- 
Total Capacity 

-AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
0.0 
0.0 
0.0 
0.0 

(Hbh) 
0.0 
0.0 
0.0 
0.0 

Sens Cap. 
(Hbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfm) 

0 
0 ■ 

0 

Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (%) 
Deg F 

0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

79,849 
1,820 

0 
27,566 
32,636 

0 
5,491 

0 
17 

-HEATING COIL SELECTION 
Capacity Coil Airfl 

(cfm) 
Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-1,807.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-1,807.4 

Ent 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

■AIRFLOWS (cfm) 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS- 
Heating 

0 
12,402 

0 
0 
0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

-TEMPERATURES (F)— 
0.0 

0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
56.2 
66.0 
66.0 
68.0 
0.0 
0.0 

0  Htg Btuh/SqFt  -22.63  Fn Frict  0.0  0.0 
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8UIL0ING U-VALUES - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

BUILDING  U-VALUES 

— Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Hass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

3 POST NURSERY 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 60.5 13.03 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 60.5 13.03 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 60.5 13.03 

4 POST NURSERY 0.144 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 75.2 16.49 
Zone 4 Total/Ave. 0.144 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 75.2 16.49 
System 2 Total/Ave. 0.144 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 75.2 16.49 

1 1ST PL APART'S 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 62.4 13.44 
Zone 1 Total/Ave. 0.000 0.000 o.coo 0.000 0.000 0.520 0.531 0.343 0.317 62.4 13.44 

2 2ND FL APART'S 0.000 0.000 0.000 0.000 0.146 0.520 0.531 0.343 0.317 81.2 17.94 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.146 0.520 0.531 0.343 0.317 81.2 17.94 

3 POST NURSERY 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 60.5 13.03 
Zone : 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 60.5 13.03 

$ BASEMENT 0.144 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 67.7 15.04 
Zone > 5 Total/Ave. 0.144 0.000 0.000 0.000 0.000 0.520 0.531 0.343 0.317 67.7 15.04 
Systeiti 3 Total/Ave. 0.144 0.000 0.000 0.000 0.146 0.520 0.531 0.343 0.317 70.3 15.43 
Building 0.144 0.000 0.000 0.000 0.146 0.520 0.531 0.343 0.317 70.2 15.40 

• 
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BUILDING AREAS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

BUILDING  AREAS 

Floor Total Exposed 
Numbe " of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description Fir Rm (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

3 POST NURSERY 1 2,260 2,260 0 0 0 0 0 124 13 804 
Zone 3 Total/Ave. 2,260 0 0 0 0 0 124 13 804 
System 1 Total/Ave. 2,260 0 0 0 0 0 124 13 804 

4 POST NURSERY 1 2,849 2,849 128 0 0 0 0 149 12 1,099 
Zone 4 Total/Ave. 2,849 128 0 0 0 0 149 12 1,099 
System 2 Total/Ave. 2,849 128 0 0 0 0 149 12 1,099 

1 1ST FL APART'S 1 27,566 27,566 0 0 0 0 0 . 2,343 19 10,201 
Zone 1 Total/Ave. 27,566 0 0 0 0 0 2,343 19 10,201 

2 2ND FL APART'S 1 27,566 27,566 0 0 0 0 27,566 2,343 19 10,201 
Zone 2 Total/Ave. 27,566 0 0 0 0 27,566 2,343 19 10,201 

3 POST NURSERY 1 2,260 2,260 0 0 0 0 0 124 13 804 
Zone : 3 Total/Ave. 2,260 0 0 0 0 0 124 13 804 

i BASEMENT 1 22,457 22,457 1,820 0 0 0 0 681 10 5,939 
Zone 5 Total/Ave. 22,457 1,820 0 0 0 0 681 10 5,939 
System 3 Total/Ave. 79,849 1,820 0 0 0 27,566 5,491 17 27,145 
Building 84,958 1,948 0 0 0 27,566 5,764 17 29,048 

ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
WEATHERSTRIP 8, CAULKING 

A S H R A E  9 0  ANALYSIS 

Overall Roof U-Value : 
Overall Wall U-Value : 
Overall Building U-Value - 

0.146 (Btu/Hr/Sq. Ft/F) 
0.372 (Btu/Hr/Sq Ft/F) 
0.272 (8tu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

10.03 (Btu/Hr/Sq Ft) 
15.06 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 

WEATHERSTRIP & CAULKING 

S Y S T E LOAD  PROFILE 

System Totals 

Percent 

Design 

Load 

0 - 5 

5 - 10 

10 - 15 

15 - 20 

20 - 25 

25 - 30 

30 - 35 

35 - 40 

40 - |45 

45 - 50 

50 - ;55 

55 - |60 
60 - 165 

65 - !70 

70 - 75 

— Cooling Load — 

Cap. Hours Hours 

(Ton)   W 

— Heating Load 

Capacity Hours 

(Btuh)   {%) 

75 - 80 
80 - 85 
85 - !90 
90 - 95 
95 - 100 
Hours Off 

0.3 

0.6 

1.0 

1.3 

1.6 

1.9 

2.3 

2.6 

2.9 

3.2 
3.6 

3.9 

4.2 

4.5 
4.9 

5.2 

5.5 
5.8 

6.2 
6.5 
0.0 

2 

0 

6 

10 

8 

2 

7 

7 

3 

5 
8 

0 

2 
4 

4 

0 
1 

1 
24 

64 

16 

0 

46 

84 

61 

16 
57 

53 

23 
40 

63 

0 

15 

34 

30 

0 
5 

5 
193 

0 7,950 

-95,815 

-191,630 

-287,445 

-383,260 

-479,075 

-574,890 

-670,705 

-766,520 

-862,335 

-958,150 

-1,053,965 

-1,149,780 
-1,245,596 

-1,341,411 

-1,437,226 
-1,533,041 

-1,628,856 

-1,724,671 
-1,820,486 

-1,916,301 

. 0 

6 

8 

12 

10 

13 

12 

11 

11 

4 

3 

4 
4 

2 

0 

0 

0 

0 
0 
0 

0 

0 

Hours 

271 

364 

535 

450 

556 

520 

485 

461 

160 

117 
177 

190 

95 

0 

0 

0 

0 

0 
0 

0 
4,379 

Cooling Airflow   

Cap.  Hours Hours 

(Cfn)   {%) 

252.5 
505.0 
757.5 

1,010.0 
1,262.5 
1,515.0 
1,767.5 
2,020.0 
2,272.5 
2,525.0 
2,777.5 
3,030.0 
3,282.5 
3,535.0 
3,787.5 
4,040.0 
4,292.5 
4,545.0 
4,797.5 
5,050.0 

0.0 

58 1,450 

0   0 

42 1,070 
0 6,240 

Heating Airflow 
Cap. Hours Hours 
(Cfn) (%) 

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 
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 
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 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

Temperature 
Range 

u l L V  1 N b  1 t M P E R 

3 4 1 2 3 5 
(F) 

Max. Temp. 82.8 82.5 98.7 98.1 100.6 98.3 
Mo./Hr. 7 2 7 2 8 23 8 23 8 20 8 16 

Day Type 5 5 1 1 1 2 

Above 100 0 0 0 0 396 0 
95 - 100 0 0 1,304 1,216 912 842 
90 - 95 0 0 837 590 1,280 1.190 
85 - 90 0 0 787 966 308 896 
80 - 85 619 421 232 357 37-4 326 
75 - 80 2,333 2,844 631 594 589 738 
70 - 75 1,111 855 313 365 257 264 
65 - 70 101 2,398 4,656 4,672 2,129 2,452 
60;- 65 701 1,122 0 0 1,309 1,125 
55] - 60 826 542 0 0 480 549 
SO,- 55 721 345 0 0 726 378 
Below 50 2,348 233 0 0 0 0 

Min. Temp. 34.4 44.9 67.9 67.9 54.9 54.9 
M b./Hr. 2 7 2 7 1 7 1 19 1 15 2 3 

Da / Type 5 5 1 2 3 4 

Zone Number 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 
 -  MONTHLY ENERGY  C 0 N S U M P T I 0 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec | 
Total 

Buildjng Energy Consumption 
Source Energy Consumption 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

15,991 73 5,469 12 
14,460 73 5,318 12 
16,999 73 3,278 10 
15,303 73 927 8 
16,557 73 0 0 
17,439 83 0 0 
17,239 83 0 0 
18,168 83 0 0 
15,645 82 0 0 
16,471 73 • 331 4 
15,313 73 2,378 9 
15,488 73 4,547 11 

195,072 83 22,246 12 

34,022 (8tu/Sq Ft/Year) 
58,426 (Btu/Sq Ft/Year) 

Floor Area 84,958 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
^^   WEATHERSTRIP & CAULKING 

E N T E N E R G Y  C 0 N S I M P T I 

Ref 
Num Code Jan Feb Mar Apr May 

thly Consumption 
June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

15891 
72.3 

14369 
72.3 

16891 
72.3 

15217 
72.3 

16391 
72.3 

16217 
72.3 

15390 
72.3 

16891 
72.3 

15217 
72.3 

16391 
72.3 

15217 
72.3 

15390 
72.3 

189,471 
72.3 

1 MISC LD 
ELEC 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 1ISC LD 
OIL 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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

4 

• 

1ISC LD 
P STEAM 
>K 

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 
0.0 

0 
0.0 

0 
0.0 ' 

0 
0.0 

5 tISC LD 
> HOTH20 
'K 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 1ISC LD 
» CHILL 
k 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 

f 

E81161 
:LEC 
>K 

0 
0.0 

AIR-CLD COND COMP <15 
0   0   o ■ 

0.0   0.0   0.0 

TONS 
0 

0.0 
386 
3.8 

628 
4.0 

371 
3.8 

66 
3.7 

0 
0.0 

0 
0.0 

0 
0.0 

1,451 
4.0 

1 1 
! 
f 

Q5200 
"LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
33 

0.3 
61 

0.4 
32 

0.3 
7 

0.2 
0 

0.0 
0 

0.0 
0 

0.0 
133 
0.4 

1 I 
i 
f 

Ö5303 
LEC 
K 

0 
0.0 

CONTROLS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
66 

0.3 
60 

0.3 
69 

0.3 
19 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
214 
0.3 

2 E 
E 

ft 

Q1161 
LEC 
K 

0 
0.0 

AIR-CLD COND COMP <15 TONS 
0    0    0    0 

0.0   0.0   0.0   0.0 
466 
4.9 

809 
5.0 

518 
4.9 

130 
4.7 

0 
0.0 

0 
0.0 

0 
0.0 

1,923 
5.0 

^W         2   E 
E 
P 

Q5200 
LEC 
K 

0 
0.0 

CONDENSER FANS 
0    0 

0.0   0.0 
0 

0.0 
0 

0.0 
39 

0.4 
79 

0.5 
44 

0.4 
12 

0.3 
0 

0.0 
0 

0.0 
0 

0.0 
174 
0.5 

2 E Q5303 CONTROLS 
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ELEC 0 0    0 0 0 66 60 69 43 0 0 0 238 
PK 0.0 0.0   0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 94 94 86 98 86 0 0 0 458 
PK 0.0 0.0   0.0 0.0 0.4 0.4 0.4 0.4 0.4 0.0 0.0 0.0 0.4 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 69 62    75 65 72 72 65 75 65 72 65 65 825 
PK 0.3 0.3   0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ2102 PURCHASED DIST. HOT WATER 
P HOTH20 5469 5318  3278 ■927 0 0 0 0 0 331 2378 4547 22,246 
PK 11.6 12.1   9.7 7.5 0.0 0.0 0.0 0.0 0.0 3.6 8.7 10.8 12.1 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 32 29   32 20 0 0 0 0 0 8 31 32 185 
h 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 
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UTILITY  PEAK CHECKSUMS 

UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
WEATHERSTRIP & CAULKING 

Utility  ELECTRIC DEMAND 

Peak Value    83..4  (kW) 
Yearly Time of Peak 16 (hr) 7 (mo) 

Hour 16 Month 7 

E(>P- Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (%) 

Cooling Equipment 

1 EQ1161  AIR-CLD COND COMP <15 TONS 
2 EQ1161  AIR-CLD COND COMP <L5 TONS 

Sub T^otal 

Sub Total 0.0  0.00 

Air Moving Equipment 
i 

1 : SUMMATION OF FAN ELECTRICAL DEMAND 0.4  0.51 
2 

Sub T )tal 

Miscellaneous 

Light 
Base;Utilities 

Sub Total 

4.6 5.52 

5.8 6.91 

10.4 12.43 

SUMMATION OF FAN ELECTRICAL DEMAND 0.3  0.39 

Sub Total 0.8  0.91 

0. 

s 72.3  86.67 
0.0  0.00 

Misc Equipment 0.0  0. 

72.3  86.67 

GrandjTotal 83.4 100.00 
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Building 118 

Trace Input File 

933702 



CONTENTS OF : E:\CB118.TM 
LINE #   

1 3OB - 1 
2 01/ENERGY SAVINGS OPPORTUNITY STUDY 
3 01/CARLISLE BARRACKS, PA 
4 01/DEPARTMENT OF THE ARMY 
5 01/BENATEC ASSOCIATES 
6 01/BUILDING 118 
7 08/CARLISLE 
8 09/JUL/JUL/19///APR/OCT 
9 10/CLTD-CLF 

10 11///ZONE 
11 LOAD - 1 
12 19/1/BASE BUILDING 
13 20/1/1/MANAGERS OFFICE/200/l/l/7/.39/17 
14 20/2/1/L0BBY/214/1/1/3/.39/21 
15 20/3/1/L0UNGE/114/1/1/7/.39/17 
16 20/4/1/MENS TOILET/39/1/1/7/.39/17 
17 28/5/1/WOMENS TOILET/41/l/1/7/. 39/17 
18 20/6/2/FOYER fi HALLWAYS/329/1/1/5/.39/23 . 5 
19 20/7/2/AUDITORIUM/2461/1/1/5/.39/25.5 
20 20/8/3/STAGE/828/1/1/5/.39/23. 5 
21 21/M////CBTHTX///CBTHTX 
22 22/1/1/N0/18.75/12//150/122/65 
23 22/2/1/NO/14/16.5//150/122/65 
24 22/2/2/N0/14/10.5//150/302/65 
25 22/3/1/NO/10.7/12//150/3O2/65 
26 22/4/1/NO/7.75/5.5//15O/302/65 
27 22/5/1/NO/7.75/5.8//150/302/65 
28 22/6/1/N0/175/1//150/122/65 
29 22/6/2/NO/175/1//150/3O2/65 
30 22/7/1/N0/53.5/24//150/122/65 
31 22/7/2/N0/53.5/24//150/302/65 
32 22/8/1/N0/17/24//150/122/65 
33 22/8/2/NO/17/24//15O/302/65 
34 24/1/1/18.75/9.5//169/122 
35 24/1/2/10.75/9.5//169/212 
36 24/2/1/15/17.5//169/212 
37 24/3/1/10.75/9.5//169/212 
38 24/3/2/10.75/9.5//169/302 
39 24/4/1/7.75/9.5//169/302 
40 24/6/1/7/18//170/122 
41 24/6/2/150/1//17O/212 
42 24/6/3/7/18//170/302 
43 24/7/1/53.5/2O//170/122 
44 24/7/2/53.5/20//170/302 
45 24/8/1/17.5/18//169/302 
46 24/8/2/46/18//169/32 
47 24/8/3/17.5/18//169/122 
48 25/1/1/3.5/2.5/2/.58/.57 
49 25/2/1/109/1/1/.65/.88 
50 25/3/2/3.5/2.5/1/.58/.57 
51 25/4/1/3.5/2.5/1/.58/.57 
5 2 26/M/CBTHP/CBTHL/CBTHFAN//OFF/CBTHFAN/OFF/OFF/OFF/OFF 
53 27/1/2/PEOPLE/230/190/1.5/WATT-SF 
54 27/2/////1.5/WATT-SF 
55 27/3/////1.5/WATT-SF- 
56 27/4/////1.5/WATT-SF 
57 27/5/////1.5/WATT-SF 
58 27/6/////1.5/WATT-SF 



CONTENTS OF : E:\CB118.TM 
LINE 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
7 5 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

27/7/2 
29/1// 
29/2// 
29/3// 
29/4// 
29/5// 
29/6/1 
29/7/1 
29/8// 
30/6/3 
30/7/3 
SYSTEM 
39/1/B 
40/1/R 
41/1/1 
42/1 
44/1 
45/1/0 
40/2/S 
41/2/2 
42/2/. 
44/2/D 
45/2/C 
E Q UIP M 
59/1/C 
60/1/1 
62/1/E 
65/1/1 
67/1/E 
69/1 
69/2/E 
LOAD - 
19/2/UI 
20/1/1 
20/2/1 
20/3/1 
20/4/1 
20/5/1 
20/6/2 
20/7/2 
20/8/3 
21/M// 
22/1/1 
22/2/1 
22/2/2 
22/3/1 
22/4/1 
22/5/1 
22/6/1 
22/6/2 
22/7/1 
22/7/2 
22/8/1 
22/8/2 
24/1/1 
24/1/2 
24/2/1 
24/3/1 

29/CFM-SF/.29/CFM-SF 
29/CFM-SF/.29/CFM-SF 

00/PEOPLE/210/14 0/0/WATT-SF 
/////.29/CFM-SF 
/////. 29/CFM-SF 
/////.29/CFM-SF 
/////.29/CFM-SF 
/////.29/CFM-SF 
0/PCT-MCLG/10/PCT-MHTG/ 
0/PCT-MCLG/10/PCT-MHTG/ 
/////.29/CFM-SF 
.58/CFM-SF/3.58/CFM-SF 
.58/CFM-SF/3.58/CFM-SF 
- 1 

ASE BUILDING 
AD 
/1/3/3 

FF/OFF/OFF/OFF/OFF/CBTHHTG/OFF/OFF/OFF/OFF 
Z 
/2 
5 
RY-BULB/65/100 

BTHCLG/AVAIL/OFF/O FF/OFF/CBTHHTG/OFF/O FF/OFF/O FF 
ENT - 1 
ARLISLE///BASE BUILDING 
/BLKPLANT/2/2 
Q1170L/1 
//1/2 
Q2102/1 

Q4003 
2 

ALL S ROOF INSUL 
/MANAGERS OFFICE 
/LOBBY/214/1/1/3 
/LOUNGE/114/1/1/ 
/MENS TOILET/39/ 
/WOMENS TOILET/4 
/FOYER fi HALLWAY 
/AUDITORIUM/2461 
/STAGE/828/1/1/5 
//CBTHTX///CBTHT 
/NO/18.75/12//18 
/NO/14/10.5//185 
/NO/14/10.5//185 
/NO/10.7/12//185 
/NO/7.75/5.5//18 
/NO/7.75/5.8//18 
/N0/175/1//185/1 
/N0/175/1//185/3 
/N0/53.5/24//185 
/N0/53.5/24//185 
/N0/17/24//185/1 
/N0/17/24//185/3 
/18.75/9.5//183/ 
/10.75/9.5//183/ 
/15/17.5//183/21 
/10.75/9.5//183/ 

ATION 
/2O0/1/1/7/.39/17 
/. 39/21 
7/.39/17 
1/1/7/.39/17 
1/1/1/7/.39/17 
S/329/1/1/5/.39/23.5 
/1/1/5/.39/25.5 
/.39/23 .5 
X 
5/122/65 
/122/65 
/302/65 
/302/65 
5/302/65 
5/302/65 
22/65 
02/65 
/122/65 
/302/65 
22/65 
02/65 
122 
212 
2 
212 



CONTENTS OF : E:\CB118.TM 
LINE #   
117 -24/3/2/10. 
118 24/4/1/7.7 
119 24/6/1/7/1 
120 24/6/2/150 
121 24/6/3/7/1 
122 24/7/1/53. 
123 24/7/2/53. 
124 24/8/1/17. 
125 24/8/2/46/ 
126 24/8/3/17. 
127 25/1/1/3.5 
128 25/2/1/109 
129 25/3/2/3.5 
130 25/4/1/3.5 
131 26/M/CBTHP 
132 27/1/2/PEO 
133 27/2/////1 
134 27/3/////1 
135 27/4/////1 
136 27/5/////1 
137 27/6/////1 
138 27/7/200/P 
139 29/1////// 
140 29/2////// 
141 29/3////// 
142 29/4////// 
143 29/5////// 
144 29/6/10/PC 
145 29/7/10/PC 
146 29/8////// 
147 30/6/3.58/ 
148 30/7/3.58/ 
149 SYSTEM - 2 
150 39/2/WALL 
151 40/1/RAD 
152 41/1/1/1/3 
153 42/1 
154 44/1 
155 45/1/OFF/O 
156 40/2/SZ 
157 41/2/2/2 
158 42/2/.5 
159 44/2/DRY-B 
160 45/2/CBTHC 
161 EQUIPMENT 
162 59/2/CARLI 
163 60/1/1/BLK 
164 62/1/EQ117 
165 65/1/1//1/ 
166 67/1/EQ210 
167 69/1 
168 69/2/EQ400 

75/9.5//183/302 
5/9.5//183/302 
8//184/122 
/1//184/212 
8//184/302 
5/20//184/122 
5/20//184/302 
5/18//183/302 
18//183/32 
5/18//183/122 
/2.5/2/.58/.57 
/1/1/.65/.88 
/2.5/1/.58/.57 
/2.5/1/.58/.57 
/CBTHL/CBTHFAN//OFF/CBTHFAN/OFF/OFF/O FF/OFF 
PLE/230/190/1.5/WATT-SF 
.5/WATT-SF 
.5/WATT-SF 
.5/WATT-SF 
.5/WATT-SF 
.5/WATT-SF 
EOPLE/210/140/0/WATT-SF 
/.21/CFM-SF 
/.21/CFM-SF 
/.21/CFM-SF 
/.21/CFM-SF 
/.21/CFM-SF 
T-MCLG/10/PCT-MHTG/ 
T-MCLG/10/PCT-MHTG/ 
/ .21/CFM-SF 
CFM-SF/3.58/CFM-SF 
CFM-SF/3.58/CFM-SF 

21/CFM-SF/.21/CFM-SF 
21/CFM-SF/.21/CFM-SF 

& ROOF INSULATION 

/3 

FF/OFF/OFF/OFF/CBTHHTG/OFF/OFF/OFF/OFF 

ULB/65/100 
LG/AVAIL/OFF/O FF/OFF/CBTHHTG/OFF/O FF/O FF/O FF 
- 2 
SLE///WALL S ROOF INSULATION 
PLANT/2/2 
0L/1 
2 
2/1 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 118 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectanca: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 10.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: July ,  To July 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

i 
Time/Date Program was Run:   ; 9:45:24  1/25/94 
Dataset Name: !  C8118 .TM 
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AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

   SYSTEM  SUMMARY - —  
(Design Airflow Quantities) 

"" Main   Auxil. Room 
■Outside   Cooling   Heating   Return   Exhaust _  Supply Exhaust 

System System   Airflow   Airflow   Airflow   Airflow   Airflow ' Airflow Airflow 
Number  Type    (Cfm)    (Cfm)    (Cfm)    (Cfm)    (Cfm) (Cfar) (Cfm) 

1 RAD         0       0       0       0      661 0 0 
2 SZ       1,030    10,301    10,301    11,039    10,301 0 0 

Totals         1,030   10,301    10,301    11,039    10,962 0 0 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

  "  SYSTEM  SUMMARY —- — 
(Design Capacity Quantities) 

 Cooling; Heating - - ----- 
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat Reheat Humidif. Opt. Vent   Heating 

System System Capacity Capacity Capacity  Totals Capacity Capacity Capacity Capacity Capacity Capacity   Totals 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) (Btuh)  (Btuh)  (Btuh)   (Btuh) 

1 RAD       0.0    0.0    0.0    0.0  -121,401      0      0 0      0      0  -121,401 
2 SZ       5.9    0.0    0.0    5.9 --180,542      0  -177,011 0      0      0  -180,542 

Totals         5.9    0.0    0.0    5.9  -301,943      0  -177,011 0      0      0  -30l',943 

The building peaked at hour 19 month 7 with a capacity of 5.9 tons 

ENGINEERING CHECKS - ALTERNATIVE 1 
BASE BUILDING 

Main/ 
Auxiliary 

System 
Type 

Percent 
Outside 

Air 

b i n t t K 1 N b l H t U K 

— Heating — 
Cfm/   Btuh/ 

Sq Ft   Sq Ft 

System 
Number 

Cfm/ 
Sq Ft 

L.001 

Cfm/ 
Ton 

Sq Ft 
/Ton 

Btuh/ 
Sq Ft 

Floor Area 
Sq Ft 

1 
2 

Main 
(lain 

RAD 
SZ 

o.oj) 
10.00 

0.00 
3.69 

0.0 
1,733.6 

0.0 
469.5 

0.00 
25.56 

0.00 
3.69 

-84.54 
-64.71 

1,436 
2,790 
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System 1 Block RAO RADIATION 

************************* COOLING COIL PEAK ******** 
Peaked at Time ->       Mo/Hr: 0/ 0 
Outside Air ->       OADB/WB/HR:  0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Nail Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNOR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total — ) 

Space 
Ssns:+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) (Mbh) 

0.0 0.0 
0.0 0.0 
0.0 0.0 

Ret. Air 
Sensible' 

(Btuh) 
0 
0 
0 
0 
0 
0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Ret. Air 
Latent 
(Btuh) 

******************* 
* 
* 
* 

Net Percnt * 
Total Of Tot * 
(Btuh)   (%)   * 

0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 
0  0.00 * 

* 

0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 

. 0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 
0 0.00 * 

* 
* 

***** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

0  0.00 

COOLING COIL SELECTIC 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Coil Airfl 
(cfm) 

0 
0 
0 

Entering 08/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-5,984 
-42,382 

0 
0 

-46,022 
-94,388 

0 
0 
0 
0 

-26,808 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-19,375 
0 

-5,984 
-50,019 

0 
0 

-46,022 
-121,401 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

'(*]' 
0.00 
0.00 
15.96 
0.00 
4.93 

41.20 
0.00 
0.00 

37.91 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-121,197  -121,401  100.00 

-AREAS- 
Gross Total   Glass 
Floor    1,436 
Part      0 
ExFlr      0 
Roof    1,551 

(sf) (%) 

0.0 0.0 Hall 2,279 144 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

-HEATING COIL SELECTION 
Capacity Coil Airfl 

(cfm) (Mbh) 
-121.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-121.4 

Ent 
Deg F! 

o.o: 
o.o; 
o.o' 
o.o. 
o.o1 

0.0; 

Lvg 
Deg F 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
iiincf m 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 
0 
0 
0 

Heating 
0 

661 

-ENGINEERING CHECKS-  -TEMPERATURES (F)~ 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.00 

Type 
SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Htg 
68.1 
35.6 
36.5 
36.5 
68.0 
0.0 
0.0 

0  Htg Btuh/SqFt -84.54  Fn Frict  0.0  0.0 
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System 2 Peak SZ SINGLE ZONE 

************************* COOLING COIL 

Peaked at Time — >      Mo/Hr: 
Outside Air -)      OADB/WB/HR: 

PEAK ************************* 
7/19 
85/ 70/ 91.0 

******* CLG SPACE PEAK 
*    tlo/Hr: .7/19 

OADB: 85 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total — ) 

Space 
Sens1. Hat. 

(Btuh) 
0 
0 
0 
0 
0 

16,350 
0 
0 

4,447 
20,797 

152 
420 

0 
572 

5,430 
0 

949 

27,748 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 

5.9 
0.0 
0.0 
5.9 

(Hbh) 
71.3 
0.0 
0.0 
71.3 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

39,494 
0 
0 

3,459 

42,954 

0 

0 
0 

-5,430 
0 

0: 

33,682 

Sens Cap. 
(Mbh) 

79.5 
0.0 
0.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

39,494 
0 
0 

19,810 
0 
0 

4.447 
63,751 

152 
420 

0 
572 

0 
6,214 
3,663 

■ 0 

0 
949 

-3,841 
0 

Percnt 
Of Tot 

(t) 
0.00 
0.00 

55.39 
0.00 
0.00 
27.78 
0.00 
0.00 
6.24 
89.40 

0.21 
0.59 
0.00 
0.80 
0.00 
8.71 
5.14 
0.00 
0.00 
1.33 

-5.39 

71,307 100.00 

COOLING COIL SELECTION- 

Space 
Sensible 

(Btuh) 
o- 
0 
0 
0 
0 

16,350 
Q 
0 

7,862 
24,212 

152 
420 

0 
572 

5,464 
0 

949 

31,196 

Pe 
Of 

0 
0 
0 
0 
0 

52 
0 
0 

25 
77 

0 
1 
0 
1 

17 
0 
0 
0 
0 
3 
0 
0 

100 

****** 
* 
* 
* 

rent * 

****** HEATING COIL PEAK ******** 
tlo/Hr: 13/ 1 
OADB:  4 

Tot 

(%) 
.00 
.00 
.00 
.00 
.00 
.41 
.00 
.00 
.20 
.61 

.49 

.35 

.00 

.83 

.51 

.00 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

.00 * 
00 
00 

.04 

.00 

.00 * 
* 

.00 * 

Coil Airfl 
(cfn) 
10,301 

0 
0 

Entering DB/WB/HR 
Deg F Deg F Grains 
79.1  69.7  97.1 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 
71.9  67.8  98.4 
0.0  0.0   0.0 
0.0  0.0   0.0 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 
0 

-44,736 
0 
0 

-51,341 
-96,077 

0 
0 
0 
0 

-9,558 
0 

-6,269 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-67,000 
0 
0 

-54,771 
0 
0 

-51,341 
-173,113 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-6,269 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

37.35 
0.00 
0.00 

30.53 
0.00 
0.00 

28.62 
96.51 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.49 
0.00 
0.00 

-111,904  -179,382  100.00 

-AREAS- 
Gross Total   Glass (sf) (%) 
Floor 
Part 
ExFlr 
Roof 
Wall 

2,790 
0 
0 

2,918 
2,542 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Hbh) 
-180.5 

0.0 
-177.0 

0.0 
0.0 
0.0 

-180.5 

Coil Airfl 
(cfi) 
10,301 

0 
10,301 

0 
0 
0 

Ent 
Deg F 
61.9 
0.0! 

56.1 
o.o: 
0.0 
o.o, 

Lvg 
Deg F 
78.0 
0.0 
71.9 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

1,030 
737 

10,301 
0 

10,301 
1,030 

0 
0 

-ENGINEERING CHECKS-- -TEMPERATURES 
Heating 

0 
737 

10,301 
0 

10,301 
0 
0 
0 

Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

10.0 
3.69 

1733.59 
469.52 
25.56 

200 
0.0 

3.69 
-64.71 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
72.2 
78.4 
78.4 
79.1 
75.0 
0.1 
0.1 
0.2 

(F)— 
Htg 
78.0 
61.9 
61.9 
61.9 
68.0 
0.0 
0.0 
0.0 
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BUILDING U-VALUES 

BASE BUILDING 

ALTERNATIVE 1 

BUILDING     U-VALUES 

.- — Room U-Val ues —- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Sumrar Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 MANAGERS OFFICE 0.000 0.000 0.000 0.000 0.397 0.580 0.594 0.425 0.568 183.0 43.33 
2 LOBBY 0.000 0.000 0.000 0.000 0.397 0.650 0.668 0.425 0.568 106.9 26.72 
3 LOUNGE 0.000 0.000 0.000 0.000 0.397 0.580 0.594 0.425 0.568 235.2 54.80 
4 MENS TOILET 0.000 0.000 0.000 0.000 0.397 0.580 0.594 0.425 0..568 228.3 53.27 
5 WOMENS TOILET 0.000 0.000 0.000 0.000 0.397 0.000 0.000 0.000 0.568 12.1 5.70 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.397 0.633 0.650 0.425 0.568 157.4 37.74 
8 STAGE 0.000 0.000 0.000 0.000 0.397 0.000 0.000 0.425 0.568 240.4 55.86 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.397 0.000 0.000 0.425 0.568 240.4 55.86 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.397 0.633 0.650 0.425 0.568 205.3 48.19 

6 FOYER & HALLWAYS 0.000 0.000 0.000 0.000 0.397 0.000 0.000 0.343 0.568 174.0 41.23 
7 AUDITORIUM 0.000 0.000 0.000 0.000 0.397 0.000 0.000 0.343 0.568 127.1 30.93 

Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.397 0.000 0.000 0.343 0.568 132.7 32.14 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.397 0.000 0.000 0.343 0.568 132.7 32.14 
Building 0.000 0.000 0.000 0.000 0.397 0.633 0.650 0.381 0.568 157.3 37.59 

BUILDING AREAS - ALTERNATIVE 1 
BASE BUILDING 

BUILDING     AREAS 

| Floor Total Exposed 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate 1 Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description Fir  Rm (sqft) (sqft) (sqft) (sqft) (sqft) W (sqft) (sqft) (%) (sqft) 

1 MANAGERS OFFICE 1  1 200 200 0 0 0 0 225 18 6 263 
2 LOBBY 1  1 214 214 0 0 0 0 294 109 42 153 
3 LOUNGE 1  1 i  114 114 0 0 0 0 128 9 4 195 
4 MENS TOILET 1  1 i  39 39 0 0 0 0 43 9 12 65 
5 WOMENS TOILET 1  1 1  41 41 0 0 0 0 45 0 0 0 

Zone 1 Total/Ave. i 608 0 0 0 0 735 144 18 677 
8 STAGE 1  1 828 828 0 0 0 0 816 0 0 1,458 

Zone 3 Total/Ave. 828 0 0 0 0 816 0 0 1,458 
System 1 Total/Ave. | 1,436 0 0 0 0 1,551 144 6 2,135 

6 FOYER & HALLWAYS 1  1 329 329 0 0 0 0 350 0 0 402 
7 AUDITORIUM 1  1 ! 2,461 2,461 0 0 0 0 2,568 0 0 2,140 

Zone 2 Total/Ave. 2,790 0 0 0 0 2,918 0 0 2,542 
System 2 Total/Ave. 2,790 0 0 0 0 2,918 0 0 2,542 
Building 4,226 0 0 0 0 4,469 144 3 4,677 
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ASHRAE 90 ANALYSIS 
BASE BUILDING 

ALTERNATIVE 1 

ASHRAE     90     ANALYSIS 

Overall Roof U-Value : 0.397 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Vaiuf : 0.388 (Btu/Hr/Sq Ft/F) 
Overall Building'u-Value : 0.392 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) 
Wall Overall Thermal Transfer Value (OTTVw) 

35.60 (Btu/Hr/Sq Ft) 
5.59 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
BASE BUILDING 

System Total« 

 S Y S T E M LOAD PROFILE 

Percent — Cool ing Loac i   Heating Load — Cooling Airflow   Heating Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (t) (Btuh) (*) (Cfm) (*) (Cfm) (*) 

0 - 5 0.3 0 0 -23,948 0 0 515.1 0 0 0.0 0 0 
5 - 10 0.6 0 0 -47,895 0 18 1,030.1 0 0 0.0 0 0 

10 - 15 0.9 0 0 -71,843 0 3 1,545.2 .0 0 0.0 0 0 
15 - 20 1.2 7 10 -95,791 0 14 2,060.3 0 0 0.0 0 0 
20 - 25 1.5 3 5 -119,739 3 98 2,575.4 0 0 0.0 0 0 
25 - 30 1.8 0 0 -143,686 3 111 3,090.4 0 0 0.0 0 0 
30 - 35 2.1 0 0 -167,634 9 347 3,605.5 0 0 0.0 0 0 
35 - 40 2.4 0 0 -191,582 15 532 4,120.6 0 0 0.0 0 0 
40 - 45 2.7 0 0 -215,529 31 1,131 4,635.6 0 0 0.0 0 0 
45 - 50 3.0 0 0 -239,477 14 516 5,150.7 71 6,205 0.0 0 0 
50 - 55 3.3 0 0 -263,425 10 351 5,665.8 0 0 0.0 0 0 
55 - 60 3.6 0 0 -287,373 7 255 6,180.8 0 0 0.0 0 0 
60 - 65 3.9 0 0 -311,320 8 290 6,695.9 0 0 0.0 0 0 
65 - 70 4.2 0 0 -335,268 0 0 7,211.0 0 0 0.0 0 0 
70 - 75 4.5 0 0 -359,216 0- 0 7,726.1 0 0 0.0 0 0 
75 - 80 4.8 0 0 -383,163 0 0 8,241.1 0 0 0.0 0 0 
80 - 85 5.1 0 0' -407,111 0 0 8,756.2 0 0 0.0 0 0 
85 - 90 5.3 0 0 -431,059 0 0 9,271.3 0 0 0.0 0 0 
90 - 95 5.6 0 0 : -455,006 0 0 9,786.3 0 0 0.0 0 0 
95 - 100 5.9 90 135 -478,954 0 0 10,301.4 29 2,555 0.0 0 0 
Hours Off 0.0 0 8,610 0 0 5,094 0.0 0 0 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
BASE BUILDING 

BUILDING     TEMPERATURE   PROFILES 

Temperature  - --- Zone Number 
Range   ^ f  3   2 

(F) 

Max. Temp. 97.7 95.0 87.7 
Mo./Hr. 8 21 4 23 7 17 

Day Type    12   1 

Above 100 0   0   0 
95 - 100 646   0   0 
90 - 95 3,221  486   0 
85 - 90 1,739 2,133  333 
80 - 85 944 2,083 1,445 
75 - 80 696 1,638 1,514 
70 - 75 674 1,054 1,882 
65 - 70 421  728 2,087 
60 - 65 198  336  910 
55 - 60 180  209  353 
50 - 55 41  93  179 
Below 50 0   0  57 

Min. Temp. 53.6 51.5 48.3 
Mo./Hr. 2 24 2 24 2 24 

Day Type 4   4   4 

Number of Hours 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 
 -  MONTHLY  ENERGY  CONSUMPTION 

Month 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

ELEC DEMAND HOT WTR HOT W DMND 
Off Peak On Peak On Peak On Peak 

(kWh) (kW) (Therm) (Thrm/hr) 

1,167 4 1,325 3 
1,055 4 1,200 3 
1,168 4 1,179 3 
1,129 4 804 2 
1,184 9 0 0 
1,373 9 0 0 
1,506 9 0 0 
1,408 9 0 0 
1,124 9 0 0 
1,168 4 895 0 

L 

1,130 4 1,008 3 
1,168 4 1,266 3 
14,581 9 7,677 3 

Building Energy Consumption 
Source Energy Consumption 

193,447 (Btu/Sq Ft/fear) 
277,559 (Btu/Sq Ft/Year) 

Floor Area : 4,226 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

EQUIPMENT  ENERGY  C 0 N S U M P T I 0 

Ref Equip 
Num Code 

Ö LIGHTS 
ELEC 
PK 

1 MISC LD 
ELEC 
PK 

2 MISC LD 
GAS 
PK 

3 MISC LD 
OIL 
PK 

4 MISC LD 
P STEAM 
PK 

5 MISC LD 
P H0TH20 
PK 

6 MISC LD 
P CHILL 
PK 

1 E01170L 
ELEC 
PK 

1 EQ52Ö0 
ELEC 

'• PK 

1 EQ5313 
ELEC 
PK 

2 EQ4003 
ELEC 
PK 

1 EQ2102 
P H0TH20 
PK 

Jan   Feb  Mar   Apr 

102   93   103   99 
1.4   1.4   1.4   1.4 

Monthly Consumption 

0 

0 

May June July Aug Sep Oct 

103 100 102 103 99 103 
1.4 1.4 1.4 1.4 1.4 1.4 

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   0.0 

0    0    0    0 
0.0   0.0   0.0   0.0 

0    0 
0.0   0.0   0.0   0.0   o.c 

AIR-CLD COND COKP >20 TONS 
0    0 0 16 

0.0   0.0   0.0   0.0   5.2 

CONDENSER' FANS 
0    0    0 2 

0.0   0.0   0.0   0.0   0.7 

CONTROLS 
0    0 0 

0.0   0.0 0.0 0.0 0.3 

FC CENTRIF. FAN C.V. 
1059   957 1059 1025 1059 
2.2   2.2 2.2 2.2 2.2 

PURCHASED DIST. HOT WATER 
1325  1200 1179 804 0 
3.0   3.0 2.5 2.1 0.0 

1025 1059 1059 1025 
2.2 2.2 2,2 2.2 

0 0 0 0 
0.0 0.0 0.0 0.0 

Nov   Dec 

99   102 
1.4   1.4 

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   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 

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 
.0   0.0   0.0   0.0   0.0   0.0   0.0   0.0 

0    0    0    0    Ö    0    0    0    0    0    0    0 
0.0   O.C   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 
0.0   0.0   0.0 ' 0.0   0.0   0.0   0.0 

208 289 206 0 0 0 0 
5.5 5.7 5.5 5.2 0.0 0.0 0.0 

28 39 28 0 0 0 0 
0.7 0.7 0.7 0.7 0.0 0.0 0.0 

12    16    12    0    0    0    0 
0.3   0.3   0.3   0.3   0.0   0.0   0.0 

1059  1025  1059 
2.2   2.2   2.2 

895  1008  1266 
2.0   2.6   3.0 

Total 

1,207 
1.4 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

720 
5.7 

97 
0.7 

45 
0.3 

12,472 
2.2 

7,677 
3.0 

1 EQ5020 HEAT HATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC 6 5 6 5 0 0 0 0 .0 6 6 6 40 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE BUILDING 

T I L I T Y  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value   ^.Sfo (kW) 
Yearly Time of Peak 18 (hr) 7 (mo) 

Hour 18 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (\) 

Cooling Equipment 

1 EQ1170L AIR-CLD COND COMP >20 TONS 6.7 74.06 

Sub Total 6.7 74.06 

Sub Total 0.0 0.00 

Air Moving Equipment 

2 SIWATIGN OF FAN ELECTRICAL DEMAND 2.2 24.38 

Sub Total 2.2 24.38 

Sub Total 0.0 0.00 

Miscellaneous 

Lights I 
Base Utilities 
Misc Equipment 

Sub Total 

Grand Total 

o.i- 1.55 
0.0 0.00 
0.0 0.00 
0.1 1.55 

9.0 100.00 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS. PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 113 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (dag) 
longiuoe: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number; 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb. 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Grouno Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-rain./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: July i  To July 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

9:53:53  1/25/94 
CB118 .TM 
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AIRFLOW - ALTERNATIVE 2 
WALL & ROOF INSULATION 

o i o i L n  a u n n H K i - 

(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

1 RAD 
2 SZ 

Totals 

0 
1,040 
1,040 

0 
10,405 
10,405 

0 
10,405 
10,405 

0 
10,938 
10,938 

479 
10,405 
10,883 

Auxil. 
Supply 

Airflow 
(Cfr) 

0 
0 
0 

CAPACITY - ALTERNATIVE 2 
WALL & ROOF INSULATION 

-SYSTEM     SUMMARY 

(Design Capacity Quantities) 

 Cooling:  
Main Sys. Aux, Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons) 

Cooling 
Totals 
(Tons) 

Main Sys. 
Capacity 

(Btuh) 

1 RAD 
2 SZ 

Totals 

0.0 
1.7 
1.7 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 -50,656 
1.7 • -50,697 
1.7  -101,352 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 
0 

Preheat 
Capacity 

(Btuh) 

0 
-146,077 
-146,077 

Room 
Exhaust 
Airflow 

(Cfm) 

0 
0 
0 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 

ENGINEERING CHECKS - ALTERNATIVE 2 
WALL & ROOF INSULATION 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-50,656 
-50,697 
-101,352 

The building peaked at hour 19 month 7 with a capacity of   1.7 tons 

Main/ 
Auxiliary 

System 
Type 

  E N 

Percent 
Outside 

Air 

G I N E E K I N G  CHECK s  

—- Heat 
Cfm/ 

Sq Ft 

ng — 
Btuh/ 
Sq Ft 

System 
Number 

Cfm/ 
Sq Ft 

Cfm/   Sq Ft 
Ton    /Ton 

Btuh/ 
Sq Ft 

Floor Area 
Sq Ft 

1 
2 

Main 
Main 

RAD 
SZ 

0.00 
10.00 

0.00 
3.73 6 

0.0    0.0 
206.6  1,664.3 

0.00 
7.21 

0.00 
3.73 

-35.28 
-18.17 

1,436 
2,790 



Trane Air Conditioning Economics V 600 
By: Trane Custoaer Direct Se rvice Netwo rk PAGE 15 

System   1 Block RAO - RADIATION 

.mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -■> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air -> OAD B/WB/HR: 0/ 0/ 0.0 * OADB:  0 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space   Percnt * Space Peak Coil Peak Percnt 
SsnsTHat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens  Tot Sens Of Tot 

Envelope LGads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh)    (t) * (Btuh)   (Btuh) (*)" 
Skylite Solr 0 0 0 0.00 * 0 -  0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0   0.00 * 0      0 0.00 
Roof Cond 0 0 0 0.00 * 0   0.00 * 0   -3,658 7.22 
Glass Solar 0 0 0 0.00 * 0   0.00 * 0      0 0.00 
Glass Cond 0 0 0 0.00 * 0   0.00 * -5, 984    -5,984 11.81 
Wall Cond 0 0 0 0.00 * 0   0.00 * -5,776 •  -7,687 15.17 
Partition 0 0 0.00 * 0.   0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0   0.00 * 0      0 0.00 
Infiltration 0 0 0.00 * 0   0.00 * -tt, 326   -33,326 65.79 
Sub Total-) 0 0 0 0.00 * 0   0.00 * -45, 087   -50,655 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0    0.00 * 0       0 0.00 
People 0 0 0.00 * 0    0.00 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0    0.00 * 0       0 0.00 
Sub Total") 0 0 0 0 0.00 * 0    0.00 * 0       0 0.00 

Ceiling Load 0 0 0 0.00 * 0    0.00 * -5, 563       0 0.00 
Outside Air 0 0 0 0 0.00 * 0    0.00 * 0       0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 • 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkuo 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0    0.00 * 0       0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

1 
0.00 * 0 0.00 

Grand Total-) 0 0 

1 
0 0 0.00 * 0    0.00 * -50, 650   -50,655 100.00 

Total Ca pacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR 
 HKtHi  

Gross Total   Glass (sf) (%) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 1,436 

Hain Clg   0.0 0.0 0.0 0 0.0  0 .0   0.0 0.0 0.0   0.0 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0.0   0.0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 .0   0.0 0.0 0.0   0.0 Roof 1,551 0  0 
Totals    0.0    0.0 

r>TTnii  

Wall 2,279     144  6 

 HiKnuwa ^CTHU "cnüintciurtü onccfva-- --itnctKHiUKta \n— 
Capacity Coil Ai rfl  Ent Lvg Type Cooling bating Clg %  OA 0.0 Type  Clg Htg 

(Hbh) (cfm)  Deg F; Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SAOB    0.0 68.1 
Main Htg   -50.7 0   0.0 0.0 Infil 0 479 Clg Cfm/Ton 0.00 Plenum   0.0 61.3 
Aux Htg    0.0 o  o.o: 0.0 Supply 0 0 Clg Sqft/Ton 0.00 Return   0.0 61.7 
Preheat     0.0 0   0.0 0.0 Hincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA   0.0 61.7 
Reheat     0.0 0   0.0: 0.0 Return 0 0 No. People 0 Runarnd  0.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0  o.o. 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.00 Fn BldTD 0.0 0.0 
Total     -50.7 

1 

Auxil 0 0 Htg Btuh/SqFt -35.28 Fn Frict 0.0 0.0 
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System   2 Peak SI - SINGLE ZONE 

m********************** COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/19 * Mo/Hr: 7/19 * Mo/Hr: 13/ 1 
Outside Air "> 0ADB/W8/HR: 85/ 70/ 91 0 * OADB: 85 * 

* 
* 

OADB:  4 ',. 

Space Ret. Air Ret. Air Net Percnt * Space Percnt Space Peak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*)" Skylite Solr 0 0 0 0.00 * 0 ■ 0.00 * 0 0 .0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 7,347 7,347 36.52 * 0 0.00 * 0 -7,603 15.06 
Glass Solar 0 0 0 0.00 * ■0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Wall Cond 1,245 300 1 544 7.68 * 1,245 14.09 * -3,780 -4,708 9.32 
Partition 0 0 0.00- * 0. 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 2,473 2 473 12.29 * 5,693 64.43 * -37 178 -37,178 73.63 
Sub Totals) 3,718 7,647 11 365 56.50 * 6,938 78.52 * -40,958 -49,489 98.01 

Internal Loads * 
Lights 152 0 152 0.75 * 152 1.72 * 0 0 0.00 
People 420 420 2.09 * 420 4.75 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 572 o 0 572 2.84 * 572 6.47 * 0 0 0.00 

Ceiling Load 971 -971 0 0.00 * 973 11.01 * -1 048 0 0.00 
Outside Air 0 0 0 4 821 23.96 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 3 699 18.39 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkuo 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 354 354 1.76 * 354 4.00 * -1, 007 -1,007 1.99 
Exhaust Heat -694 0 694 -3.45 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total—) 5,614 5,932      0    20, 

! 

116 100.00 * 8,836 100.00 

* 
* -43,013 -50,496 100.00 

Total Capacity Se ns Cap. 
illU  VUIL  J 

Coil Airfl Enterim ] DB/W8/HR Leaving D8/WB/HR Gross Total 
-AREAS  

Glass (sf) (*) 
(Tons) (Hbh) (flbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 2, 790 

Main Clg   1.7 20.1 29.6 10,405 76.5 69 3  98.9 73.9  68.8 100.3 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0  0.0 0.0 Roof 2,918 0  0 
Totals     1.7   20.1 Nail 2,542 0  0 

lull -HIKI-LUWS iCTmj- .MilNttKlNG CHtCHS-- - -TEMPERATURES F—- 
i    Capacity Coil Airfl  Ent Lvg Type ( doling teating   Clg % OA 10.0 Type  Clg Htg 

(Hbh) (cfm) Oeg F' Deg F Vent 1,040 0  Clg Cfi/Sqft 3.73 SADB    74.2 71.8 
Main Htg   -50.7 10,405 67.3: 71.8 Infil 534 534  Clg Cfro/Ton 6206.58 P enum  75.6 67.3 
Aux Htg    0.0 0 0.0; 0.0 Supply 10,405 10,405  Clg Sqft/Tor 1664.31 Return  75.6 67.3 
Preheat   -146.1 10,405 61.0 73.9 Hincfm 0 0  Clg Btuh/Sqft 7.21 Ret/OA  76.5 67.3 
Reheat      0.0 0 0.0; 0.0 Return 10,405 10,405  No People 200 Runarnd 75.0 68.0 
Humidif     0.0 0 0.0 0.0 Exhaust 1,040 0  Htg % OA 0.0 Fi i MtrTD  0.1 0.0 
Opt Vent    0.0 0 0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 3.73 FJ i BldTD 0.1 0.0 
Total     -50.7 Auxil 0 0  Htg Btuh/SqFt -18.17 Fr i Frict 0.2 0.0 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 17 

• 

BUILDING U-VALUES - ALTERNATIVE 2 

«ALL & ROOF INSULATION 

BUILDING     U-VALUES 

- — Room U-Val ues -— Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr «intr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 MANAGERS OFFICE 0.000 0.000 0.000 0.000 0.041 0.530 0.594 0.058 0.568 192.8 45.45 
2 LOBBY 0.000 0.000 0.000 0.000 0.041 0.650 0.668 0.058 0.568 114.3 28.42 
3 LOUNGE 0.000 0.000 0.000 0.000 0.041 0.580 0.594 0.058 0.568 246.9 57.33 
4 MENS TOILET 0.000 0.000 0.000 0.000 0.041 0.580 0.594 0.058 0..568 239.7 55.72 
5 «OMENS TOILET 0.000 0.000 0.000 0.000 0.041 0.000 0.000 0.000 0.568 15.1 6.48 

Zone 1 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.633 0.650 0.058 0.568 166.3 39.72 
8 STAGE 0.000 0.000 0.000 0.000 0.041 0.000 0.000 0.058 0.568 252.0 58.33 

Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.000 0.000 0.058 0.568 252.0 58.33 
System 1 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.633 0.650 0.058 0.568 215.7 50.45 

6 FOYER & HALLWAYS 0.000 0.000 0.000 0.000 0.041 0.000 0.000 0.029 0.568 65.6 16.54 
7 AUDITORIUM 0.000 0.000 0.000 0.000 0.041 0.000 0.000 0.029 0.568 50.8 13.57 

Zone 2 Total/Ave. 0.000 0.000 0.000 Ö.Ö00 0.041 0.000 0.000 0.029 0.568 52.5 13.92 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.041 0.000 0.000 0.029 0.568 52.5 13.92 
Building 0.000 0.000 0.000 0.000 0.041 0.633 0.650 0.042 0.568 108.0 26.33 

BUILDING AREAS - ALTERNATIVE 2 

«ALL & ROOF INSULATION 

BUILDING     AREAS 

| Floor Total Exposed 
.... - . Numbe r of Area/Duol Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 
Room DUDII cate Room Area Area Area Area /Rf Area Area /Wl Area 

Number Description Fir Rm (sqft) (soft) (sqft) (sqft) (sqft) (%) (sqft) (sqft) (*) (sqft) 

1 MANAGERS OFFICE 1 1 200 200 0 0 0 0 225 18 6 263 
2 LOBBY 1 1 214 214 0 0 0 0 294 109 42 153 
3 LOUNGE 1 1 i  114 114 0 0 0 0 128 9 4 195 
4 MENS TOILET 1 1 39 39 0 0 0 0 43 9 12 65 
5 «OMENS TOILET 1 1 i   41 41 0 0 0 0 45 0 0 0 

Zone 1 Total/Ave. 608 0 0 0 0 735 144 18 677 
8 STAGE 1 1 \      828 828 0 0 0 0 816 0 0 1,458 

Zone 3 Total/Ave. 828 0 0 0 0 816 0 0 1,458 
System 1 Total/Ave. ! 1,436 0 0 0 0 1,551 144 6 2,135 

6 FOYER %.  HALLWAYS 1 1 329 329 0 0 0 0 350 0 0 402 
7 AUDITORIUM 1 1 2,461 2,461 0 0 0 0 2,568 0 0 2,140 

Zone 2 Total/Ave. 2,790 0 0 0 0 2,918 0 0 2,542 
System 2 Total/Ave. 2,790 0 0 0 0 2,918 0 0 2,542 
Building 4,226 0 0 0 0 4,469 144 3 4,677 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
WALL & ROOF INSULATION ''.r^r.- 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 0.041 (Btu/Hr/Sq Ft/F) 
Overall Wall U-ValuS = 0.060 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value = 0.051 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  2.27 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) :  4.03 (Btu/Hr/Sq Ft) 
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    SYSTEM TOTALS LOAD PROFILE - ALTER JATIVE 2 
MM      HALL 4 ROOF INSULATION 

T E M LOAD PROFIL r  

System Total« - 

0   I   J 

Percent -- Coo ing Loa d -—   Heati ng Load — Cooling Airfl'ow — Heating Airflow 
Design Cao. Hours Hours Capacity Hours Hours Cap. Hours Hours - Cap. Hours Hours 

Load (Ton) {%) (Btuh) (%) (Cfm) (*) (Cfm) (*) 

0 - 5 Ö.1 (j 0 -12,371 0 5 520.2 0 0 0.0 0 0 
5 - 10 0.2 0 0 -24,743 0 11 1,040.5 0 0 0.0 0 0 

10 - 15 0.3 0 0 -37,114 0 11 ■ 1,560.7 . 0 0 0.0 0 0 
15 - 20 0.3 0 0 -49,486 8 282 2,080.9 0 0 0.0 0 0 
20 - 25 0.4 0 0 -61,857 13 461 2,601.1 0 0 0.0 0 0 
25 - 30 0.5 0 0 -74,229 15 538 3,121.4 0 0 0.0 0 0 
30 - 35 0.6 0 0 -86,600 17 620 3,641.6 0 0 0.0 0 0 
35 - 40 0.7 0 0 -98,972 13 473 4,161.8 0 0 0.0 0 0 
40 - 45 0.8 0 0 -111,343 34 1,258 4,682.0 0 0 0.0 0 0 
45 - 50 0.8 0 0 -123,715 0 0 5,202.3 71 6,205 0.0 0 0 
50 - 55 0.9 0 0 -136,086 0 0 5,722.5 0 0 0.0 0 0 
55 - 6C 1.0 3 5 -148,458 0 0 6,242.7 0 0 0.0 0 0 
60 - 65 1.1 0 0 -160,829 0 0 6,763.0 0 0 0.0 0 0 
65 - 70 1.2 0 0 -173,200 0 0 7,283.2 0 0 • 0.0 0 0 

4t 75 1.3 0 0 -185,572 0- 0 7,803.4 0 0 0.0 0 0 W  "- 80 1.3 0 0 -197,943 0 0 8,323.6 0 0 0.0 0 0 
80 - 85 1.4 0 0' -210,315 0 0 8,343.9 0 0 0.0 0 0 
85 - 90 1.5 3 5 -222,686 0 0 9,364.1 0 0 0.0 0 0 
90 - 95 1.6 0 0 -235,058 0 0 9,884.3 0 0 0.0 0 0 
95 - 100 1.7 94 150 -247.429 0 0 10,404.5 29 2,555 0.0 0 0 
Hours Off 0.0 0 8,600 0 0 5,101 0.0 0 0 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 

WALL & ROOF INSULATION 

BUILDING     TEMPERATURE   PROFILES 

Temperature - - - — Zone Number 

Range ' t       3        2 

(F) ' 

Max. Temp. 106.0   89.0   86.1 

Mo./Hr. 9 20 11 24   7 24 

Day Type 12       4 

Above 100 2,208       0       0 

95 - 100 1,406        0        0 

90 -   95 1,531        0        0 

85 -   90 1,102     383       76 

80 -   85 815 4,757 1,212 

75 -   80 828 1,111 1,582 

70 -   75 511 1,115 1,613 

65 -   70 342 1,128 2,513 

60 -   65 17     266 1,041 

55-60 0        0     506 

50-55 0        0     217 

Below 50 0        0        0 

Min. Temp. 64.3   61.0   50.1 

Mo./Hr. 1 11    2 24    2 18 

Day Type 1        4        4 

Number of Hours 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 21 

MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

MONTHLY  ENERGY  C 0 N S U M P T I 0 

ELEC DEMAND 
,0ft Peak On Peak 

Month (kWh) (kW) 

Jan 1,175 
Feb 1,062 
March 1,176 
April 1,137 
May 1,190 
June 1,213 
July 1,281 
Aug 1,251 
Sept 1,159 
Oct 1,176 
Nov 1,137 
Dec 1,175 
Total 14,133 

Buildi ig Ener gy Consumption - 81 
Source Energy Cc insumption  : 127 

HOT WTR HOT W 
On Peak  On Peak 
(Therm) (Thrm/hr) 

518 
478 
509 
331 

0 
0 
0 
0 
0 

287 
360 
485 

2,968 

,|647 (Btu/Sq Ft/Year) 

y890 (Btu/Sq Ft/Year) 
Floor Area 4,226 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
«ALL & ROOF INSULATION 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip   -;."-  imption 
Num Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 102 93 103 99 103 100 102 103 99 103 99 102 1,207 
PK 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 

1 MISC LD 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LD 
GAS 0 0 0 0 0 0 0 • 0 0 0 0 0 0 
PK 0.0 0.0 0.0 

1 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 MISC LO 
1 

• OIL 0 0 ,0 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 0:0 

i 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 MISC LD i 

A P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 w PK 0.0 0.0 O.jO 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 

5 MISC LD 
i 

P H0TH2O 0 0 1° 0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0 o:o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 MISC LD 1 
P CHILL 0 0 ,o 0 0 0 0 .0 0 0 0 0 0 
PK 0.0 0.0 o.'o 0.0 0.0 0.0 0.0 ' 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ1170L AIR-CLD COND COMP >20 TONS 
ELEC 0 0 0 0 13 59 82 58 18 0 0 0 230 
PK 0.0 0.0 0.0 0.0 1.4 1.5 1.6 1.5 1.5 0.0 0.0 0.0 1.6 

1 EQ5200 
I 

CONDENSER FANS 
ELEC 0 0 0 0 1 8 11 8 2 0 0 0 30 
PK 0.0 0.0 0.0 0.0 0.1 0.2 0.2 0.2 0.2 0.0 0.0 0.0 0.2 

1 EQ5313 CONTROLS 
ELEC 0 0 0 0 3 12 16 12 5 0 0 0 48 
PK 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

2 EQ4003 FC ;ENTRIF. FAN C.V. 
ELEC 1070 966 1070 1035 1070 1035 1070 1070 1035 1070 1035 1070 12,597 

A PK 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 

W    . EQ2102 PURCHASED DIST. HOT WATER 
P H0TH20 518 478 509 331 0 0 0 0 0 287 360 485 2,968 
PK 1.0 1.0 1.0 0.8 0.0 0.0 0.0 0.0 0.0 0.7 0.9 1.0 1.0 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
WALL & ROOF INSULATION 

ELEC 3 3 3 3 0 0 0 0 0 3 3 3 21 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 2 
WALL & ROOF INSULATION 'v^.-. ■ 

UTILITY  PEAK CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value    '4";5  (kW) 
Yearly Time of Peak 18 (hr) 7 (mo) 

Hour 18 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW)   (%) 

Cooling Equipment 

1 EQ1170L AIR-CLD COND COMP >20 TONS 2.1 47.07 

Sub Total 2.1 47.07 

Sub Total 0.0 0.00 

Air Moving Equipment          [ 

2 SUMMATION OF FAN ELECTRICAL DEMAND 2.2 49.79 

Sub Total |                     2.2 49.79 

Sub Total 0.0 0.00 

Miscellaneous 

Lights | 
Base Utilities [ 
Hisc Equipment 

Sub Total 

Grand Total 

0.1 3.14 
0.0 0.00 
0.0 0.00 
0.1 3.14 

4.5 100.00 
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3 Ol/CARLISLE BARRACKS, PA 
4 Ol/DEPARMNT OF THE ARMY 
5 Ol/BENATEC ASSOCIATES 
6 Ol/BUILDING 122 
7 08/CARLISLE 
8 09/MAY/SEP////APR/0CT 
9 10/CLTD-CLF 

10 11///Z0NE 
11 LOAD - 1 
12 19/1/BASE BUILDING 
13 20/1/1/SUB BSNT, BSMT «/1/45125/4/1//10 
14 20/2/2/TOILETS, KITCHEN/1/3520/4/2//11 
15 20/3/3/STAIRS/1/560/4/0//11 
16 20/4/4/BSMT E/1/12424/4/3.3//12.7 
17 20/5/5/1ST FL OFFICES/1/11724/4/1.3//12 
18 20/6/6/1ST FL CEN OFFCS/1/9884/4/1.3//12 
19 20/7/7/2ND FL OFFICES/1/14400/4/1.3//10.7 
20 20/8/8/2ND FL CEN 0FFCS/1/8674/4/0//10.7 
21 20/9/9/3RD FL OFFICES/1/14400/4/1.3//11 
22 20/10/10/3RD FL CEN 0FFCS/1/8563/4/0//11 
23 20/11/11/TOILETS N ROOF/1/580/4/2//11 
24 20/12/12/STAIRS H R00F/1/280/4/0//11 
25 20/13/13/SUPPLY ST0RAGE/1/2544/4/0//12.7 
26 20/14/14/1ST FL CEN 0FFCS/9884/1/4/1.3//12 
27 20/15/15/2ND FL CEN OFFCS/8674/1/4/0//10.7 
28 20/16/16/3RD FL CEN 0FFCS/8563/1/4/0//11 
29 21/M////CBADCTX///CBADHTX 

, 30 22/9/1/YES////14 
31 22/10/1/YES////14 
32 22/11/1/YES////14 
33 22/12/1/YES////14 
34 2Z/16/1/YES////14 
35 24/2/1/9/10.3//134/45 
36 24/2/2/10/10.3//134/315 

■ 37 ; 24/3/1/16/11//135/45 
38 24/3/2/48/11//135/135 

■39 24/3/3/16/11//135/225 
40 24/5/1/108/11.3//134/45 
41 24/5/2/281/11.3//134/135 
42 24/5/3/93/11.3//134/225 
43 24/5/4/235/11.3//134/315 
44 24/6/1/9/11.3//134/45 
45 24/6/2/27/11.3//134/135 

'46 24/6/3/22/11.3//134/225 
47 24/6/4/56/11.3//134/315 
48 24/7/1/135/10//134/45 
49 24/7/2/320/10//134/135 
50 24/7/3/135/10//134/225 
51 24/7/4/344/10//134/315 
52 24/8/1/8/10//134/135 
53 24/8/2/8/10//134/315 
54 24/9/1/135/10.3//134/45 
55 24/9/2/320/10.3//134/135 
56 24/9/3/135/10.3//134/225 
57 24/9/4/344/10.3//134/315 
58 24/10/1/8/10.3//134/135 



CONTENTS OF : C:\J0BS\CB122.TM 
LINE f  -  

59 24/10/2/8/10.3//134/315 
60 24/12/1/8/10.3//135/45 
61 24/12/2/24/10.3//135/135 
62 24/12/3/8/10.3//135/225 
63 24/14/1/9/11.3//134/45 
64 24/14/2/27/11.3//134/135 
65 24/14/3/22/11.3//134/225 
66 "24/14/4/56/11.3//134/315 
67 24/15/1/8/10//134/135 
68 24/15/2/8/10//134/315 
69 24/16/1/8/10.3//134/135 
70 24/16/2/8/10.3//134/315 
71 25/2/1/8.5/2.5/1/.81/.64 
72 .25/3/1/8.5/2.5/6/.81/.64 
73 ,25/3/3/8.5/2.5/6/.81/.64 

■'^4 v 25/5/1/8.5/2.5/5/.81/.64 
75 ,25/5/2/8.5/2.5/35/.81/.64 
76 .25/5/3/8.5/2.5/6/.8i/.64 
77 25/5/4/8.5/2.5/28/. 81/.64 
78 25/6/1/8.5/2.5/5/.81/.64 

• 79 25/6/2/8.5/2.5/7/.81/.64 
80 25/7/1/7/2.5/6/. 81/. 64 

-81 25/7/2/7/2.5/4C/.81/.64 
'82 25/7/3/7/2.5/6/.81/.64 

. 83 25/7/4/7/2.5/40/.81/.64 
..84 25/8/1/7/2.5/3/.81/.64 

85 25/8/2/7/2.5/3/.81/.64 
86 25/9/1/7/2.5/6/.81/.64 
87 25/9/2/7/2.5/40/.81/.64 
.88 -25/9/3/7/2.5/6/. 81/. 64 
89 25/9/4/7/2.5/40/.81/.64 
90 25/10/1/7/2.5/3/.81/.64 

,91 . 25/10/2/7/2.5/3/.81/.64 
,..92 25/12/1/7/2.5/3/.81/.64 

93 25/12/3/7/2.5/3/.81/.64 
:7;'-94 V25/14/1/8.5/2.5/5/.81/.64 
:95 T 25/14/2/8.5/2.5/7/.81/.64 
-96 25/15/1/7/2.5/3/. 81/. 64 

:.' 97 ; 25/15/2/7/2.5/3/.81/.64 
98 25/16/1/7/2.5/3/.81/.64 
99 25/16/2/7/2.5/3/.81/.64 
100 26/1/CBADP&1/CBADPR/C8ADFAN/0FF/C6ADFAN/CBADFAN/0FF/CFF/GFF/0FF 

: 101 "' 26/2/C8ADP&L/C8A0P&L/OFF/AVAIL/C8ADFAN/0FF/OFF/OFF/C8ADFAN/OFF 
.102 26/3/C8ADP&L/C8A0P&L/CBADFAN/AVAIL/0FF/CBADFAN/GFF/0FF/0FF/0FF 
103 26/4/CBADPJL/CBflOPiL/CBftDFAN/OFF/CBAOFflN/CBflOFAN/OFF/OFF/OFF/OFF 
104 26/5/CBA0P&L/C8ADP&L/C8AOFAN/AVAIL/OFF/CBADFAN/GFF/OFF/OFF/0FF 
105 26/6/CBA0P&L/CBADP&L/CBADPAN/AVAIL/OFF/C8ADFAN/OFF/CFF/0FF/QFF 
106 26/7/CBADP&L/CBADP&L/CBADFAN/AVAIL/0FF/CBADFAN/OFF/CFF/OFF/0FF 
107 26/8/C8ADPSL/CBADP&L/C8ADFAN/AVAIL/0FF/CBADFAN70FF/0FF/0FF/0FF 
108 26/9/CBADP&L/CBADP&L/CBADFAN/AVAIL/0FF/CBADFAN/0FF/0FF/0FF/0FF 
109 26/I0/CBA0P&L/C8ADP&L/C8ADFAN/AVAIL/OFF/CBADFAN/QFF/QFF/QFF/OFF 
110 26/11/C8ADP&L/CBADP&L/0FF/AVAIL/0FF/OFF/0FF/OFF/CBADFAN/OFF 
111 26/12/CBADP&L/CBA0P&L/CBA0FAN/AVAIL/0FF/CBADFAN/0FF/0FF/0FF/0FF 
112 26/13/CBADP&1/CBADP&L/0FF/AVAIL/0FF/0FF/0FF/0FF/0FF/CFF 
113 26/14/CBADP&L/CBADP&L/CBA0FAN/AVAIL/0FF/CBADFAN/0FF/QFF/0FF/0FF 
114 26/15/C3ADP&L/C8ADP&L/CBADFAN/AVAIL/0FF/CBADFAN/0FF/CFF/0FF/0FF 
115 26/16/C8A0P&L/CBAOP&L/C8AOFAN/AVAIL/0FF/C8ADFAN/0FF/OFF/OFF/0FF 
116 27/.1/420/SF-PERS/255/255/2.57/WATT-SF/ASHRAE2 



CONTENTS OF : C:\J0BS\CB122.TM 

117 29/1/30/PCT-MCLG/30/PCT-MHTG/0//0 

• 

118 29/2/0/PCT-MCLG/0/PCT-MHTG/0//0 
119 29/3/30/PCT-KCLG/30/PCT-HHTG/.6/CFM-SF/.6/CFM-SF 
120 29/4/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
121 -29/5/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
122 29/6/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF/50/PCT-MCLG 
123 29/7/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
124 29/8/30/PCT-HCLG/30/PCT-HHTG/.6/CFH-SF/.6/CFM-SF/50/PCT-MCLG 
125 .29/9/30/PCT-MCLG/30/PCT-MHT6/.6/CFM-SF/.6/CFM-SF 
126 29/10/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF/50/PCT-MCLG 
127 29/11/0/PCT-NCLG/O/PCT-HHTG/O/CFM-SF/O/CFM-SF 
128 29/12/30/PCT-MCLG/30/PCT-HHTG/.6/CFM-SF/.6/CFK-SF 
129 29/13/0/PCT-HCLG/Ö/PCT-MHTG/.6/CFN-SF/.6/CFM-SF 
130 29/14/3Ö/PCT-HCL6/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
131 > 29/15/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
132 29/16/30/PCT-HCLG/30/PCT-HHTG/.6/CFH-SF/. 6/CFM-SF 
133 30/1/23725/CFM/23725/CFM 
134 30/2/14660/CFM/14660/CFM/////1466C/CFM 
135 30/3/360/CFM/360/CFM 
136 30/4/12450/CFM/12450/CFM 
137 30/5/5505/CFM/5505/CFM 
138 30/6/10028/CFM/10028/CFN 
139 30/7/6535/CFM/6535/CFM 
140 30/8/8914/CFK/8914/CFM 
141 30/9/6855/CFM/6855/CFM 
142 30/10/8914/CFM/8914/CFM 
143 30/11/3070/CFM/3070/CFN/////3070/CFK 

• 
144 30/12/180/CFM/1S0/CFM 
145 30/13/0/CFM/1835/CFM 
146 30/14/10028/CFM/10028/CFM 
147 30/15/8914/CFM/8914/CFM 
148 30/16/8914/CFM/8914/CFM 
149 31/1/1/535/10//135/SINE-FIT/80/50 
150 31/1/2/656/12//135/SINE-FIT/80/50 
151 31/4/1/279/12//135/SINE-FIT/80/50 
152 31/13/1/136/12//135/SINE-FIT/80/50 
153 SYSTEM - 1 
154 39/1/8ASE BUILDING 
155 40/1/TRK/ROADK 
156 41/1/1/1/4/4 
157 42/1/3/3/.65 
158 44/1 
159 45/1/CBADCLG/CBADCLG/OFF/OFF/OFF/OFF/CBftDHTG/CBftOHTG/CBfiDFAN/OFF 
160 40/2/SZ 
161 41/2/2/2/11/11 
162 42/2////.75//.75 
163 44/2 
164 45/2/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 
165 40/3/INDFP 
166 41/3/3/3/5/5/7/7/9/9/12/12 
167 42/3/8/8/1 
168 44/3/DRY-BULB/65/100 

• 

169 45/3/CBADCLG/CBADCLG/0FF/CFF/CBADCLG/0FF/CBADHTG/0FF/CBADFAN/CBADHTG 
170 40/4/UH 
171 41/4/13/13 
172 42/4/.20 
173 44/4 
174 45/4/OFF/OFF/OFF/DFF/OFF/CBADHTG/OFF/OFF/C-FF/OFF 



CONTENTS OF : C:\J0BS\C8122.TM 
LINE I - -  
175 40/5/DD 
176 41/5/6/6/8/8/10/10 
177 42/5/8/8/1 
178 44/5/DRY-BULB/65/100 
179 45/5/CBADCLG/C8ADCLG/0FF/0FF/0FF/CBADHTG/C8ADHTG/0FF/C8ADFAN/0FF 
180 40/6/OD 

.181 41/6/14/16 
182 42/6/8/8/1 
183 45/6/CBADCLG/CBADCLG/OFF/OFF/OFF/CßftDHTG/CBADHTG/CFF/CBADFfiH/CFF 
184 EQUIPMENT - 1 
185 59/1/CARLISLE///BASE BUILDING 
186 60/1/1/BLKPLANT/1/1/3/3/5/6 
187 60/2/2/BLKPLANT/2/2 
188 62/1/EQ1001S/2/306/T0NS 
189 . 62/2/EQ1000 
190 63/1/30/HP/30/HP/////1 
191 65/1/1//1/1/3/3/5/6 
192 65/2/2//1/1/3/6 
193 6S/3/3//2/2 
194 66/1//1 
195 66/Z/2//2 
196 67/1/EQ2101/1/30/HP/11874/HBH/2156/KN 
197 67/2/E82101/1/25/HP/2620/MBH/2300/K« 
198 67/3/E82000 
199 69/1/EQ4003//EQ4003 
200 69/2//////EQ4003 
201 69/3/EQ4003//EQ4003 
202 69/4 
203 69/5/EQ4003//EQ4003 
204 69/6/EQ4003//EQ4003 
205 74/1/EQ5100/750/T0NS/.051/KW-T0N/T-WATER/CTCWER./2/50/50/PERCE.NT 
206 LOAD - 2 
207 19/2/DOUBLE GLAZED WINDOWS 
208 20/1/1/SU8 BSMT, BSMT W/1/45125/4/1//10 
209 20/2/2/TOILETS, KITCHEN/1/3520/4/2//11 
.210 20/3/3/STAIRS/1/560/4/0//11 
211 '■ 20/4/4/BSMT E/1/12424/4/3.3//12.7 

,212 20/5/5/1ST FL OFFICES/1/11724/4/1.3//12 
213 20/6/6/1ST FL CEN 0FFCS/1/9884/4/1.3//12 
214 20/7/7/2ND FL OFFICES/1/14400/4/1.3//10.7 
215 20/8/8/2ND FL CEN 0FFCS/1/8674/4/0//10.7 
216 20/9/9/3RD FL OFFICES/1/14400/4/1.3//11 
217 20/10/10/3RD FL CEN 0FFCS/1/8563/4/0//11 
218 20/11/11/TOILETS H R00F/1/580/4/2//11 
219 20/12/12/STAIRS W ROOF/1/280/4/0//11 
220 20/13/13/SUPPLY ST0RAGE/1/2544/4/0//12.7 
221 20/14/14/1ST FL CEN 0FFCS/9884/1/4/1.3//12 
222 20/15/15/2ND FL CEN 0FFCS/8674/1/4/0//10.7 
223 20/16/16/3RD FL CEN 0FFCS/8563/1/4/0//11 
224 21/H////CBA0CTX///CBADNTX 
225 22/9/1/YES////14 
226 22/10/1/YES////14 
227 22/11/1/YES////14 
228 22/12/1/YES////14 
229 22/16/1/YES////14 
230 24/2/1/9/10.3//134/45 
231 24/2/2/10/10.3//134/315 
232 24/3/1/16/11//135/45 



CONTENTS OF : C:\J08S\CB122.TH 
LINE I  -  
233 24/3/2/48/11//135/135 
234 24/3/3/16/11//135/22S 
235 24/5/1/108/11.3//134/45 
236 24/5/2/281/11.3//134/135 
237 24/5/3/93/11.3//134/225 
238 24/5/4/235/11.3//134/315 
239 24/6/1/9/11.3//134/45 
240 24/6/2/27/11.3//134/135 
241 24/6/3/22/11.3//134/225 
242 24/6/4/56/11.3//134/315 
243 24/7/1/135/10//134/45 
244 24/7/2/320/10//134/135 
245 24/7/3/135/10//134/225 
246 24/7/4/344/10//134/315 
247 24/8/1/8/10//134/135 
248 „24/8/2/8/10//134/315 
249 24/9/1/135/10.3//134/45 
250 24/9/2/320/10.3//134/135 
251 24/9/3/135/10.3//134/225 
252 24/9/4/344/10.3//134/31S 
253 24/10/1/8/10.3//134/135 
254 24/10/2/8/10.3//134/315 
255 24/12/1/8/10.3//135/45 
256 24/12/2/24/10.3//135/135 
257 24/12/3/8/10.3//135/225 
258 24/14/1/9/11.3//134/45 
259 24/14/2/27/11.3//134/135 
260 24/14/3/22/11.3//134/225 
261 24/14/4/56/11.3//134/315 
262 24/15/1/8/10//134/135 
263 24/15/2/8/10//134/315 
264 24/16/1/8/10.3//134/135 
265 24/16/2/8/10.3//134/315 
266 25/2/1/8.5/2.5/1/.55/.57 
267 25/3/1/8.5/2.5/6/.55/.57 
268 25/3/3/8.5/2.5/6/.55/.57 
269 25/5/1/8.5/2.5/5/.55/.57 
270 25/5/2/8.5/2.5/35/.55/.57 
271 25/5/3/8.5/2.5/6/.55/.57 
272 25/5/4/8.5/2.5/28/.55/.57 
273 25/6/1/8.5/2.5/5/.55/.57 
274 25/6/2/8.5/2.5/7/.55/.57 
275 25/7/1/7/2.5/6/.55/.57 
276 25/7/2/7/2.5/40/.55/.57 
277 25/7/3/7/2.5/6/.55/.57 
278 25/7/4/7/2.5/40/.55/.57 
279 25/8/1/7/2.5/3/.55/.57 
280 25/8/2/7/2.5/3/.55/.57 
281 25/9/1/7/2.5/6/.55/.57 
282 25/9/2/7/2.5/40/.55/.57 
283 25/9/3/7/2.5/6/.55/.57 
284 25/9/4/7/2.5/40/.55/.57 
285 25/10/1/7/2.5/3/.55/.57 
286 25/10/2/7/2.5/3/.55/.57 
287 25/12/1/7/2.5/3/.55/.57 
288 25/12/3/7/2.5/3/.55/.57 
289 25/14/1/8.5/2.5/5/.55/.57 
290 25/14/2/8.5/2.5/7/.55/.57 



CONTENTS OF : C:\J0BS\CB122.TM 
LINE i ———  
291 25/15/1/7/2.5/3/.55/.57 
292 25/15/2/7/2.5/3/. 55/". 57 
293 25/16/1/7/2.5/3/.55/.57 
294 25/16/2/7/2.5/3/.55/.57 
295 26/l/CBAOP&L/C8AOP&L/CBADFftN/OFF/CBADFAN/CBADFAN/0FF/0FF/OFF/0FF 

296 26/2/CBflDPiL/CBft0P&L/OFF/AVAIL/CBftOFftN/0FF/OFF/0FF/CBftDFAN/QFF 

297 26/3/CBADPiL/CBADP«tL/CBftDFAH/flVAIL/0FF/CBADFAH/0FF/OFF./0FF/CFF 

298 26/4/CBADP&L/CBA0PiL/CBADFAN/0FF/C8AOFAN/CßAOFAN/OFF/0FF/OFF/OFF 

299 26/5/CBADP&L/CBA0P&L/CBADFAN/AVAIL/0FF/C3ADFAN/0FF/0FF/0FF/0FF 

300 26/6/C8ADP&L/C8ADP&L/CBAOFAN/AVAIL/0rF/CeA0FAN/0FF/OFF/OFF/OFF 

301 26/7/CBADP&L/CBADP&L/CBAOFAN/AVAIL/0FF/C8ADFAN/0FF/OFF/OFF/OFF 

302 26/8/CBADP&L/CBADP&L/C8AOFAN/AVAIL/0FF/CSADFAN/OFF/0FF/QFF/0FF 

303 26/9/CBADPR/CBADPU/CBADFAN/iVAIL/GFF/CSADFAN/0rF/GFr/CrF/0FF 

304 26/1O/C8ADP&L/C8AOP&L/CBADFAN/AVAIL/0FF/C8ADFAN/0FF/0FF/0FF/OFF 
:305 . 26/11/CBADP&L/C8ADP&L/0FF/AVAIL/0FF/0FF/0FF/0FF/C8ADFAN/0FF 
306 26/12/CBADP&L/CBADPScL/CBADFAN/AVAIL/0FF/CBADFAN/0FF/0FF/0FF/0FF 

•■■■307 26/13/CBA0P&L/C8ADP&L/OFF/AVAIL/OFF/CFF/OFF/CFF/0FF/0FF 
■308 26/14/CBA0P&L/CBADP&L/C8ADFAN/AVAIL./0FF/CBADFAN/QFF/CFF/QFF/0FF 
309 26/15/CBA0P&L/CBADP&L/CBA0FAN/AVAIL/0FF/C8ADFAN70FF/CFF/0FF/0FF 
310 26/16/C8ADP&L/CBADP&L/C8A0FAN/AVAIL/0FF/CBA0FAN/GFF/0FF/0FF/0FF 

; 311 27/M/420/SF-PERS/255/255/2.57/NATT-SF/ASHRAE2 
312 29/1/30/PCT-HCLG/30/PCT-MHTG/0//0 

. 313 29/2/0/PCT-MCLG/0/PCT-KHTG/0//0 
314 29/3/30/PCT-MCIG/30/PCT-MHTG/.53/CFM-SF/.53/CFM-SF 

'315 29/4/30/PCT-MCL6/30/PCT-MHT6/.53/CFM-SF/.53/CFM-SF 
316 29/5/30/PCT-MCLG/30/PCT-MHTG/.53/CFM-SF/.53/CFM-SF 
317 29/6/30/PCT-MCLG/30/PCT-MHTG/.53/CFM-SF/.53/CFM-SF/50/PCT-KCLG 

'• 318 29/7/30/PCT-MCLG/30/PCT-KHTG/.53/CFM-SF/.53/CFM~SF 
".  319 29/8/30/PCT-MCLG/30/PCT-MHTG/.53/CFM--SF/.53/CFM-SF/50/PCT-MCLG 
■ ' 320 29/9/30/PCT-MCLG/30/PCT-J1HT6/.53/CFM-SF/.53/CFM-SF 

; 321 29/10/30/PCT-NCLG/30/PCT-NKTG/.53/CFM-SF/.53/CFM-SF/50/PCT-HCLG 
322 29/11/0/PCT-MClG/O/PCT-MKTS/O/CFM-SF/ü/CFM-SF 
323 29/12/30/PCT-MCLG/30/PCT-fiHTG/. 53/CFM-SF/. 53/CFM'SF 
324 29/13/0/PCT-MCLG/O/PCT-MHTG/.53/CFM-SF/.53/CFM-SF 
325 29/14/30/PCT-MCLG/30/PCT-MHTG/.53/CFM-SF/.53/CFN-SF 
326 29/15/30/PCT-MCLG/30/PCT-MHTG/.53/CFM-SF/,53/CFM-SF 
327 " -29/16/30/PCT-MCLG/30/PCT-MHTG/.53/CFM-SF/.53/CFM-SF 

;'■ 328 30/1/23725/CFM/23725/CFM 
329 30/2/I4600/CFM/14600/CFM/////1466C/CFM 
330 30/3/360/CFM/360/CFM 
331 30/4/12450/CFM/12450/CFM 
332 30/5/5505/CFM/5505/CFH 
333 ' 30/6/10028/CFH/10028/CFH 
334 30/7/6535/CFM/6535/CFM 
335 30/8/8914/CFM/8914/CFM 
336 -30/9/6855/CFM/6855/CF« 
337 30/10/8914/CFM/8914/CFM 
338 30/ll/3070/CF*l/3070/CFM/////3070/CFM 
339 30/12/180/CFH/180/CFM 
340 30/13/0/CFM/1835/CFM 
341 30/14/10028/CFM/10028/CFM 
342 30/15/8914/CFM/8914/CFM 
343 30/16/8914/CFM/8914/CFM 
344 31/1/1/535/10//135/SINE-FIT/80/50 
345 31/1/2/656/12//135/SINE-FIT/80/50 
346 31/4/1/279/12//135/SINE-FIT/80/50 
347 31/13/1/136/12//135/SINE-FIT/80/50 
348 SYSTEM - 2 



CONTENTS OF : C:\JOBS\CB122.TM 
LINE 1 
349 
 -  
39/2/BOUBLE GLAZED WINDOWS 

350 40/1/TRH/ROADK 
351 41/1/1/1/4/4 
352 42/1/3/3/.65 
353 44/1 
354 45/1/CBADCLG/CBADCLG/OFF/OFF/OFF/OFF/CBADHTG/CBADHTG/CSADFAN/OFF 
355 40/2/SZ 
356 41/2/2/2/11/11 
357 42/2////.75//.7S 
358 44/2 
359 45/2/OFF/OFF/OFF/OFF/OFF/OFF/OFF/0FF/0FF/OFF 
360 40/3/INDFP 
361 41/3/3/3/5/5/7/7/9/9/12/12 
362 42/3/8/8/1 
363 '. 44/3/0RY-BULB/65/100 
364 45/3/CBADCLG/CBADCLG/0FF/0FF/C6ADCLG/0FF/CBADHTG/0FF/CBADFAN/C8ADHTG 
365 40/4/UH 
366 41/4/13/13 
367 42/4/.20 
368 44/4 
369 45/4/OFF/OFF/OFF/0FF/OFF/CBADHTG/CFF/0FF/OFF/OFF 
370 40/5/DD 
371 41/5/6/6/8/8/10/10 
372 42/5/8/8/1 
373 44/5/DRY-BUL8/65/100 
374 45/5/CBADCLG/C3ADCLG/CFF/0FF/0FF/CBADHTG/CBADHTG/0FF/CBADFAN/0FF 
375 40/6/OD 
376 41/6/14/16 
377 42/6/8/8/1 
378 45/6/CBADCLG/CBADCLG/0fF/3FF/OFF/CBADHTG/CBADHTG/OFF/C8ADFAN/0FF 
379 EQUIPMENT - 2 
380 59/2/CARLISLE///DÖUBLE GLAZED WINDOWS 
381 60/1/1/8LKPLANT/1/1/3/3/5/6 
382 60/2/2/BLKPLANT/2/2 
383 62/1/EQ1001S/2/306/TONS 
384 62/2/EQ1000 
385 ' 63/1/30/HP/30/HP/////1 
386 65/1/1//1/1/3/3/5/6 
387 65/2/2//1/1/3/6 
388 65/3/3//2/2 
389 66/1//1 
390 66/2/2//2 
391 67/1/EQ2101/1/30/HP/11874/MBH/2156/KH 
392 67/2/EQ2101/1/25/HP/2620/K3K/2300/KW 
393 67/3/EQ2000 
394 69/1/EQ4003//EQ4003 
395 69/2//////EQ4003 
396 69/3/EQ4003//EQ4003 
397 69/4 
398 69/5/EQ4003//EQ4003 
399 69/6/EQ4003//EQ4003 
400 74/1/EQ5100/750/T0NS/.031/KW-T0N/T-SATER/CT0WER/2/50/50/PERCENT 
401 LOAD - 3 
402 19/3/WEATHERSTRIP £ CAULKING 
403 20/1/1/SUB BSMT, BSMT W/1/45125/4/1//10 
404 20/2/2/T0ILETS, KITCHEN/1/3520/4/2//11 
405 20/3/3/STAIRS/1/560/4/0//U 
406 20/4/4/BSMT E/l/l2424/4/3.3//12.7 



• 

CONTENTS OF : C:\J08S\CB122.TM 
LINE It -  
407 20/5/5/1ST FL OFFICES/1/11724/4/1.3//12 

. 408 20/6/6/1ST FL CEN OFFCS/1/9884/4/1.3//12 
409 20/7/7/2ND FL OFFICES/1/14400/4/1.3//10.7 
410 20/8/8/2N0 FL CEN OFFCS/1/8674/4/0//10.7 
411 20/9/9/3RD FL OFFICES/1/14400/4/1.3//11 
412 20/10/10/3RD FL CEN OFFCS/1/8563/4/0//1I 
413 20/11/11/TOILETS N R00F/1/580/4/2//11 
414 20/12/12/STAIRS N R00F/1/280/4/0//11 

. 415 20/13/13/SUPPLY ST0RAGE/1/2544/4/0//12.7 
' 416 20/14/14/1ST FL CEN 0FFCS/9884/1/4/1.3//12 
417 20/15/15/2ND FL CEN 0FFCS/8674/1/4/0//10.7 
418 20/16/16/3RD FL CEN OFFCS/8563/1/4/0//11 
419 21/M////C8ADCTX///CBADHTX 
420 22/9/1/YES////14 
421 .: 22/10/1/YES////14 
422 22/11/1/YES////14 
423 22/12/1/YES////14 
424 22/16/1/YES////H 
425 24/2/1/9/10.3//134/45 
426 24/2/2/10/10.3//134/315 

"427 24/3/1/16/11//135/45 
428 24/3/2/48/11//135/135 

„429 24/3/3/16/11//135/225 
,430 24/5/1/108/11.3//134/45 
.431 24/5/2/281/11.3/7134/135 
'432 24/5/3/93/11.3//134/225 
433 24/5/4/235/11.3//134/315 

,434 24/6/1/9/11.3//134/45 
435 24/6/2/27/11.3//134/135 
436 -24/6/3/22/11.3//134/225 

: 437 24/6/4/56/11.3//134/315 
438 24/7/1/135/10//134/45 
439 24/7/2/320/10//134/135 
440 24/7/3/135/10//134/225 

.441 24/7/4/344/10//134/315 
442 24/8/1/8/10//134/135 
443 ' 24/8/2/8/10//134/315 
444' , 24/9/1/135/10.3//134/45 
445 24/9/2/320/10.3//134/135 
446 . 24/9/3/135/10.3//134/225 
447 24/9/4/344/10.3//134/315 
448 24/10/1/8/10.3//134/135 
449 24/10/2/8/10.3//134/315 
450 24/12/1/8/10.3//135/45 
451 24/12/2/24/10.3//135/135 
452 24/12/3/8/10.3//135/225 
453 ' 24/14/1/9/11.3//134/45 
454 24/14/2/27/11.3//134/135 
455 24/14/3/22/11.3//134/225 
456 24/14/4/56/11.3//134/315 
457 24/15/1/8/10//134/135 
458 24/15/2/8/10//134/315 
459 24/16/1/8/10.3//134/135 
460 24/16/2/8/10.3//134/315 
461 25/2/1/8.5/2.5/1/.81/.64 
462 25/3/1/8.5/2.5/6/.81/,64 
463 25/3/3/8.5/2.5/6/.81/.64 
464 25/5/1/8.5/2.5/5/.81/.64 



.CONTENTS OF : C:\J0BS\CB122.TM 
LINE i -----  
465 25/5/2/8.5/2.5/35/.81/.64 
466 25/5/3/8.5/2.5/6/.81/.64 
467 25/5/4/8.5/2.5/28/.81/.64 
468 25/6/1/8.5/2.5/5/.81/.64 
469 25/6/2/8.5/2.5/7/.81/.64 
470 25/7/1/7/2.5/6/.81/.64 
471 25/7/2/7/2.5/40/.81/.64 
472 25/7/3/7/2.5/6/.81/.64 
473 25/7/4/7/2.5/40/.81/.64 
474 25/8/1/7/2.5/3/.81/.64 
475 25/8/2/7/2.5/3/.81/.64 
476 25/9/1/7/2.5/6/.81/.64 
477 25/9/2/7/2.5/40/.81/.64 
478 25/9/3/7/2.5/6/.81/.64 
,479 : 25/9/4/7/2.5/40/.81/.64 
,480 25/10/1/7/2.5/3/. 81/. 64 
481 ' 25/10/2/7/2.5/3/.81/.64 
482 25/12/1/7/2.5/3/.Si/.64 
483 25/12/3/7/2.5/3/.81/,64 
484 25/14/1/8.5/2.5/5/.81/.64 
485 25/14/2/8.5/2.5/7/.31/.64 
486 25/15/1/7/2.5/3/.81/ &4 

487 25/15/2/7/2.5/3/.81/.64 
488 25/16/1/7/2.5/3/.81/.64 

■489  25/16/2/7/2.5/3/.81/.64 
490 26/1/C8ADP&L/C8A0P&L/C8ADFAN/GFF/CBADFAN/C8ADFAN/0FF/0FF/0FF/0FF 
491 26/2/C8ADP&l/CBAQPäL/0rT/AVAIL/C3ADFAN/0FF/0FF/0FF/CBADFAN/0FF 
492 26/3/CBADP&L/CßADP&L/CßADfAN/AV'AIL/CFF/C8ftDFftN/OFF/0FF/OFF/0FF 
493 26/4/CBADP&1/C3AÜP&L/C3ADFAN/0FF/CBADFAN/CBADFAN/0FF/0FF/0FF/0FF 
494 26/5/C8ADP&L/CBADP&L/CBAOFAN7AVAIL/OFF/C8ADFAN/0FF/0FF/0FF/OFF 
'495 ' 26/6/C8ADP&L/C8ADP4L/CBADFAN/AVAIL/0FF/C8ADFAN/0FF/0FF/0FF/0FF 
496 26/7/CBADP&L/CBADP&L/CBADFAN/AVAIL/0FF/CBADFAN/0FF/0FF/0FF/0FF 
497 . 26/8/CBADP&L/CBAQPSL/ü8ADFA>;/AVAIL/ÖFF/CBADFAN/0FF/0FF/OFF/OFF 
4?8,;.,:26/9/CBA0P&L/CBA0P&L/C8A0FAN/AVAIL/OFF/CBADFAN/OFF/0FF/OFF/0FF 

.'499 :;,26/10/CBADPS,L/C8AOPÄL/CBADFAN/AVAIL/OFF/CBAOFAN/OFF/OFF/OFF/OFF 
500 V:26/11/CBADP&L/C8A0P&L/OFF/AVAIL/OFF/OFF/OFF/OFF/CBADFAN/OFF 
50l'7:26/l2/C8ADP&L/CBA0P4L/C8ADFAM/AVAIL/0FF/C8ADFAN/0FF/0FF/0FF/0FF 
502 26/13/C8A0P&L/C8ADP&L/GFF/AVAIL/0FF/OFF/0FF/0FF/0FF/OFF 
503 '26/14/C8ADP&L/CBADPäl/C8ADFAN/AVAIl/0FF/CBADFAN/OFF/OFF/OFF/OFF 
504 ' 26/15/CBADP&L/CBADP&L/CBADFAN/AVAIL/OFF/CBADFAN/0FF/OFF/OFF/OFF 
'505 ■'■26/16/CBAOP&L/CBAOP4L/C8AÖFAN/AVAIL/0FF/CBADFAN/0FF/OFF/OFF/OFF 
506 27/M/420/SF-PERS/255/255/2.57/WATT-SF/ASHRAE2 
507 29/1/30/PCT-MCLG/30/PCT-MHT6/0//0 
508 29/2/0/PCT-HCLG/0/PCT-HHTG/0//0 
509 29/3/30/PCT-MCLG/30/PCT-MHTG/.54/CFM-SF/.54/CFM-SF 
510 29/4/30/PCT-HCLG/30/PCT-NHTG/.54/CFM-SF/.54/CFM-SF 
511 29/5/30/PCT-MCLG/30/PCT-MHT6/.54/CFM-SF/.54/CFM-SF 
512 29/6/30/PCT-MCLG/30/PCT-MHTG/.54/CFM-SF/.54/CFM-SF/50/PCT-KCLG 
513 29/7/30/PCT-MCLG/30/PCT-MHTG/.54/CFM-SF/.54/CFM-SF 
514 29/8/30/PCT-MCLG/30/PCT-MHTG/.54/CFM-SF/.54/CFM-Sc/50/PCT-MCLG 
515 29/9/30/PCT-MCLG/30/PCT-MHTG/.54/CFM-SF/,54/CFM-SF 
516 29/10/30/PCT-MCLG/30/PCT-MHTG/.54/CFM-SF/.54/CFM-SF/50/PCT-MCLG 
517 29/11/0/PCT-MCLG/O/PCT-MHTG/O/CFM-SF/O/CFM-SF 
518 29/12/30/PCT-MCLG/30/PCT-MHTG/.54/CFM-SF/.54/CFM-SF 
519 29/13/0/PCT-NCLG/O/PCT-MHTG/.54/CFM-SF/.54/CFM-SF 
520 29/14/30/PCT-HCLG/30/PCT-MHTG/.54/CFM-SF/.54/CFM-SF 
521 29/15/30/PCT-MCLG/30/PCT-MKTG/.54/CFM-SF/.54/CFM-SF 
522 29/16/30/PCT-MCLG/30/PCT-MHTG/.54/CFM-SF/.54/CFM-SF 



• 

CONTENTS OF : C:\J0BS\CB122.TM 
LINE 1 -  
523 30/1/23725/CFM/23725/CFM 
524 30/2/14660/CFM/14660/CFM/////14660/CFM 
525 30/3/360/CFM/360/CFM 
526 30/4/12450/CFM/12450/CFM 
527 30/5/5505/CFM/5505/CFM 
528 30/6/10028/CFM/10028/CFM 
529 30/7/6535/CFM/6535/CFM 
530 30/8/8924/CFM/8924/CFM 
531 30/9/6855/CFM/6855/CFM 
532 30/10/8924/CFM/8924/CFM 
533 30/11/3070/CFM/3070/CFM/////3070/CFH 
534 30/12/180/CFM/180/CFM 
535 30/13/0/CFM/1835/CFM 
536 30/14/10028/CFM/10028/CFM 
537 . ■J0/15/8914/CFM/8914/CFN 
538 30/16/8914/CFM/8914/CFM 
539 31/1/1/535/10//135/SINE-FIT/80/50 
540 31/1/2/656/12//135/SINE-FIT/80/50 
541 31/4/1/279/12//135/SINE-FIT/80/50 
542 31/13/1/136/12//135/SINE-FIT/80/50 
543 SYSTEM - 3 
544 39/3/WEATHERSTRIP & CAULKING 

.545 40/i/TRH/ROADK 
546 41/1/1/1/4/4 
547 42/1/3/3/.65 
548 44/1 
549 45/1/CBADCLG/CBA0CLG/0F-/0FF/OFF/OFF/CBADHT6/CBADHTG/CBADFAN/0FF 
550 40/2/SZ 
551 41/2/2/2/11/11 

.552 42/2////.75//.75 
553 44/2 
554 45/2/OFF/OFF/OFF/OFF/OFF/OFF/OfF/OFF/OFF/OFF 
555 40/3/INDFP 
556 41/3/3/3/5/5/7/7/9/9/12/12 
557 42/3/8/8/1 
558 44/3/DRY-BULB/65/100 
559 45/3/CBADCLG/C8ADCLG/CFF/0FF/C8ADCLG/QFF/CBADHTG/0FF/CBADFAN/CBADHTG 
560 40/4/UH 
561 41/4/13/13 
562 42/4/.20 
563 44/4 
564 45/4/OFF/OFF/OFF/0FF/OFF/C8ADHTG/0FF/OFF/0FF/OFF 
565 40/5/00 
566 41/5/6/6/8/8/10/10 
567 42/5/8/8/1 
568 44/5/DRY-BÖLB/65/100 
569 45/5/CBADCLG/CBADCLG/OFF/OFF/OFF/CBADHTG/CBADHTG/QFF/CBADFAN/OFF 
570 40/6/00 
571 41/6/14/16 
572 42/6/8/8/1 
.573 45/6/C8ADCLG/CBADCLG/0FF/0FF/0FF/CBADHTG/CBA0HTG/QFF/CBADFAN/0FF 
574 EQUIPMENT - 3 
575 59/3/CARLISLE///WEATHERSTRIP & CAULKING 
576 60/1/1/BLKPLANT/1/1/3/3/5/6 
577 60/2/2/BLKPLANT/2/2 
578 62/1/EQ1001S/2/306/T0NS 
579 62/2/EQ1000 
580 63/1/30/HP/30/HP/////1 



CONTENTS OF : C:\J0BS\CB122.TM 
LINE t -—  
581 65/1/1//1/1/3/3/5/6 
582 - 65/2/2//1/1/3/6 
583 65/3/3//2/2 
584 66/1//1 
585 66/2/2//2 
586 '.'67/1/EQ2101/1/30/HP/11874/MBH/2156/KN 
587 67/2/EQ2101/I/2S/HP/2620/N8H/2300/KW 
588 67/3/EQ2000 
589 69/1/EQ4003//EQ4003 
590 69/2//////EQ4003 
591 69/3/EQ4003//EQ40Ö3 
592 69/4 
593 69/5/E84003//EQ4003 
594 69/6/EQ4003//EQ4003 
595 J74/1/EQ5100/75Ö/T0NS/.031/SW-T0N/T-WATER/CT0WER/2/50/50/PERCENT 

■596 LOAD - 4 
597 19/4/LOW E GLASS 
598 20/1/1/SU8 BSMT, SSMT W/1/45125/4/1//1Ö 
599 20/2/2/TOILETS, KITCHEN/1/3520/4/2//11 
600 20/3/3/STAIR3/1/560/4/0//11 
601 20/4/4/BSMT E/1/12424/4/3.3//12.7 
602 20/5/5/1ST FL OFFICES/1/11724/4/1.3//12 
'603 20/6/6/1ST FL CEN 0FFC5/1/9884/4/i.3//12 
604 20/7/7/2ND FL 0FFICES/1/14400/4/1.3//10.7 

.605. .20/8/8/2ND FL CEN 0FFCS/1/8674/4/0//10.7 
'606 20/9/9/3R0 FL OFFICES/1/14400/4/1.3//11 
607 20/10/10/3R0 FL CEN QFFCS/1/8563/4/0//11 
608 20/11/11/TOILETS H R00F/1/580/4/2//11 
609 20/12/12/STAIRS M RCCF/1/280/4/0//11 
610 20/13/13/SUPPLY 3T0F:AGE/i/2544/4/0//12.7 
611 20/14/14/1ST FL CEN 0FFCS/9834/1/4/1.3//12 
612 20/15/15/2N0 FL CEN 0FFCS/3674/1/4/0//1O.7 

'613 20/16/16/3RD FL CEN 0FFCS/3563/1/4/0//11 
.614 . ,21/M////C8ADCTX///C3A0HTX 
: 615 ):22/9/l/YES////14 
616 F 22/10/1/YES////14 

"=" 617 -'"-'•'■22/11/1/YES////14 
618 22/12/1/YES////14 
.619 22/16/1/YES////14 
i20 , 24/2/1/9/10.3//134/45 
621 24/2/2/10/10.3//134/315 
622 24/3/1/16/11//135/45 
,623 "24/3/2/48/11//135/135 
624 24/3/3/16/11//135/225 
625 24/5/1/108/11.3//134/45 
626 24/5/2/281/11.3//134/135 
627 24/5/3/93/11.3//134/225 
628 24/5/4/235/11.3//134/315 
629 24/6/1/9/11.3//134/45 
630 24/6/2/27/11.3//134/135 

. 631 24/6/3/22/11.3//134/225 
N632 24/6/4/56/11.3//134/315 
633 24/7/1/135/10//134/45 
634 24/7/2/320/10//134/135 
635 24/7/3/135/10//134/225 
636 24/7/4/344/10//134/315 
637 24/8/1/8/10//134/135 
638 24/8/2/8/10//134/315 



CONTENTS OF : C:\J0BS\CB122.TM 
LINE i -----  

639 24/9/1/135/10.3//134/45 

640 -24/9/2/320/10.3//134/135 
, 641 24/9/3/135/10.3//134/225 

. 642 24/9/4/344/10.3//134/315 

643 24/10/1/8/10.3//134/135 
'■'644 24/10/2/8/10.3//134/315 

645 24/12/1/8/10.3//135/45 

646 24/12/2/24/10.3//135/135 
,647 24/12/3/8/10.3//135/225 

648 24/14/1/9/11.3//134/45 
649 24/14/2/27/11.3//I3'.:35 
650 24/14/3/22/11.3/71:4/2:5 

651 24/14/4/56/11.3//i34/3:5 

652 24/15/1/8/10//134/135 

653 24/15/2/8/10//134/315 

654 24/16/1/8/10.3//134/135 

655 24/16/2/8/10.3//134/315 

656 25/2/1/8.5/2.5/1/.Cl/.29 
■ 657 25/3/1/8.5/2.5/6/.81/. 2? 

658 25/3/3/8.5/2.5/6/.31/.:= 

659 25/5/1/8.5/2.5/5/.31/.:-: 
660 25/5/2/3.5/2.5/55/. 3:,'. 29 

661 , 25/5/3/8.5/2.5/6/.31/'.29 

'662 25/5/4/8.5/2.5/28/.21/.29 

663 25/6/1/8.5/2.5/5/.31/.2= 

/ 664 25/6/2/8.5/2.5/7/.81/.:; 

665 25/7/1/7/2.5/6/.Sl/.29 
666 25/7/2/7/2.5/40/.81/.29 

667 25/7/3/7/2.5/6/.81/.2? 
668 25/7/4/7/2.5/40/. 81;. 2<= 

669 25/8/1/7/2.5/3/.51/.29 
■670 25/8/2/7/2.5/3/.31/.29 
671 25/9/1/7/2.5/6/.Si/.29 

672 25/9/2/7/2.5/40/.81/.29 
673a; 25/9/3/7/2.5/6/. 81/. 29 

674 1.25/9/4/7/2.5/40/.81/.29 
675 ■" 25/10/1/7/2.5/3/.81/.29 

. 676': 25/10/2/7/2.5/3/.81/.29 

677 - 25/12/1/7/2.5/3/.81/.29 

678 25/12/3/7/2.5/3/.81/.29 

.679 25/14/1/8.5/2.5/5/.81/.29 

680 25/14/2/8.5/2.5/7/.31/.29 
681 : 25/15/1/7/2.5/3/.81/.29 

682 ,25/15/2/7/2.5/3/.81/.29 

683 25/16/1/7/2.5/3/.81/.29 

684 25/16/2/7/2.5/3/.81/.29 

685 26/1/C6ADP&L/CBADP&L/CBADFAN/0FF/CBADFAN/CGA0FAN70FF/0FF/0FF/0FF 

686 26/2/C8ADP&L/CBADP&L/0FF/AVAIL/CBADFAN/CFF/3FF/QFF/C8ADFAN!/0FF 

687 26/3/CBADP&L/CBADP&L/C8A0FAN/AVAIL/CFF/CBAOFAN/OFF/OFF/OFF/OFF 

688 26/4/CBA0P&L/CBADFiL/CBADFAN/0FF/CBADFAN/CBADFAN/GFF/CFF/0FF/0FF 
689' 26/5/CBADP&L/CEADP&1/CBSDFAN/AVAIL/0FF/CBADFAN/0FF/CFF/0FF/0FF 

690 26/6/CBADPäl/C8ADP&L/C8ADFAN/AVAIL/0FF/CBADFAH/OFF/CFF/0FF/GFF 

691 26/7/CBADP&L/CBADFil/CBADFA!i/AVAIL/0FF/CBADFAN'/CFF/0FF/CFF/CFF 

692 26/8/C8ADPä/CBADPäL/C3ADFAN/AVAIL/0FF/CBADFAN/0FF/GFF/OFF/OFF 

693 26/9/CBADP&L/CBADPll/C3ADFAN/AVAlL/0FF/CBA0FA«/OFF/CFF/OFF/0FF 

694 26/10/CBADP4L/C8ADPJL/C8A0FAN/AVAIL/GFF/CBADFAN/0FF/0FF/0FF/GFF 

695 26/ll/CBA0PS,L/CBADP&L/0FF/AVAIL/0FF/0FF/OFF/0FF/CBAOFAf-/OFF 

696 26/12/C3ADP&L/CBADP&L/CBAOFAN/AVAIL/OFF/CBADFAN/OFF/0FF/0FF/CFF 



CONTENTS OF : C:\JOBS\CB122.TM 
LINE if  

697 26/13/CBADP&L/CBADP&L/OFF/AVAIL/OFF/0FF/0FF/OFF/OFF/OFF 
698 " 26/I4/C8ADP&L/CBADP&L/C8ADFAN/(=iVftIL/0FF/CBA0FAN/CFF/OFF/QFF/OFF 
699 .26/I5/CBADP&L/CBADP&L/C8ADFAN/AVAIL/0FF/C8ADFAN/CFF/0FF/0FF/GFF 
700 26/16/CBADP4L/CBADP&L/C8ADFflN/AVAIL/0FF/CBADFAN/0FF/GFF/0FF/0FF 
701 27/M/420/SF-PERS/255/255/2.57/WATT-SF/ASHRAE2 
702 29/1/30/PCT-HCLG/30/PCT-HHTG/0//0 
703 29/2/0/PCT-MCLG/0/PCT-MHTG/0//0 
704 29/3/30/PCT-MCLG/30/PCT-MHTG/. 6/CFM-SF/.6/CFK-SF 
705 29/4/30/PCT-MCIG/30/PCT-KHTG/.6/CFM-SF/.6/CFK-SF 
706 29/5/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
707 29/6/30/PCT-KCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF/50/PCT-MCLG 
708 29/7/3Ö/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
709 29/8/30/PCT-MCLG/30/PCT-MHTG/.6/CF.1-SF/.6/CFN-SF/50/PCT-MCLG 

710 29/9/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

-711 --. -29/10/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF/50/PCT-MCLG 

712 , 29/11/0/PCT-MCLG/O/PCT-MHTG/O/CFH-SF/O/CFM-SF 

713 '29/12/30/FCT-HCLG/3Ö/PCT-HHTG/.6/CFM-SF/.6/CFM-SF 
714 29/I3/C/PC-MCLG/0/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

715 29/14/30/?CT-MCLG/30/PCT-MHTG/.6/CF,^-SF/.6/CFM-SF 

716 29/15/30/?CT-KCLG/30/PCT-liKTG/.6/CFM-SF/. 6/CFK-SF 
717 29/16/30/PCT-MCLG/30/PCT-MHTG/. 6/CFM-SF/. 6/CF,1--SF 
718 30/1/23723/CFM/23725/CFM 
719 30/2/14660/CFM/;4660/CFM/////14660/CFM 
720 30/3/36C/CFM/360/CFM 
721 30/4/i 2 4 50/CFM/12450/CF M 
722 30/5/5505/CF;i/5505/CFM 
723 30/6/i C023/CFM/10028/CFM 
724 30/7/6535/CFK/6535/CFM 
725 30/3/S914/CFH/8914/CFM 
726 30/9/6855/CFH/6855/CFM 
727 30/10/8914/CFM/8914/CFM 
728 30/11/3Ö7Ö/CFM/307Q/CFM/////3070/CFM 
729 30/12/180/CFM/180/CFM 
730 30/13/0/CFM/1835/CFM 
731 30/14/10028/CFM/10028/CFM 
732 30/15/8914/CFM/8914/CFM 
733 30/16/8914/CFM/8914/CFM 

. 734 31/1/1/535/10//135/SINE-FIT/80/50 
735 31/1/2/656/12//135/SINE-FIT/80/50 
736 31/4/1/279/12//135/SINE-FIT/80/50 

• 737 31/13/1/136/12//135/SINE-FIT/80/50 
738 SYSTEM - 4 
739 39/4/LOW E GLASS 
740 40/1/TRH/ROAOK 
741 41/1/1/1/4/4 
742 42/1/3/3/.65 
743 44/1 
744 45/1/C6ADCLG/CBADCLG/0FF/0FF/0FF/0FF/CBADHTG/CBADHTG/C8ACFAN/GFF 
745 40/2/SZ 
746 41/2/2/2/11/11 
747 42/2////.75//.75 
748 44/2 
749 45/2/CFF/0FF/0FF/OFF/OFF/0FF/OFF/0FF/CFF/CFF 
750 40/3/INOFP 
751 41/3/3/3/5/5/7/7/9/9/12/12 
752 42/3/8/8/1 
753 44/3/DSY-BULB/65/100 
754 45/3/CBADCLG/CBADCLG/0FF/0FF/CBADCLG/0FF/C6ADHTG/0FF/C3ADFAN/CBADHTG 



'CONTENTS OF : C:\J08S\CB122.TM 
LINE 
755 

-756 
757 
.758 
759 
760 

.'.761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 

40/4 
41/4 
42/4 
44/4 
45/4 
40/5 
41/5 
42/5 
44/5 
45/5 
40/6 
41/6 
42/6 
45/6 
EQUI 
59/4 
60/1 
60/2 
62/1 
62/2 
63/1 
65/1 
65/2, 
65/3 
66/1, 
66/2 
67/1 
67/2, 
67/3 
69/1 
69/2 
69/3 
69/4 
69/5 
69/6 
74/1 

'n/13 
20 

'0FF/0FF/0FF/0FF/OFF/C8ADHTG/OFF/0FF/OFF/OFF 
DD 
6/6/8/8/10/10 
8/8/1 
'DRY-BULB/65/100 
'CBAOCLG/CBADCLG/0FF/0FF/OFF/C8AOHTG/CBADHTG/0FF/CBAOFAN/OFF 
00 
14/16 
'8/8/1 
CBAOCLG/C3A0CLG/OFF/0FF/0FF/C8ADKTG/C8AOHTG/OFF/CBADFAN/OFF 

'MENT - 4 

'CARLISLE///LON E GLASS 

l/BLKPLANT/1/1/3/3/5/6 

2/BLKPLANT/2/2 

EQ1001S/2/3C6/TCNS 
EQ1000 

'30/HP/30/HP/////1 
1//1/1/3/3/5/6 
2//1/1/3/6 

Vi 
'2//2 
EQ21Q1/1/30/KP/11874/K3K/2156/KH 
EQ2i01/l/25/HP/2620/i'18H/2300/KW 
EG2000 

EQ4003//EQ4CÖ3 

V////EQ4003 

EQ4003//EQ.4003 

EQ4003//EQ4003 

'EQ4003//EQ4003 

EQ5100/7S0/T0NS/.031/KW-T0N/T-WATER/CT0WER/2/50/50/PERCENT 



CONTENTS OF : C:\JOBS\CB122B.TM 
LINE t —- -—  

1 JOB - 1 
2 Ol/ENERGY SAVINGS OPPORTUNITY STUDY 
3 Ol/CARLISLE BARRACKS, PA 
4 Ol/DEPARTMENT OF THE ARMY 

- 'S 01/BENATEC ASSOCIATES 
6 01/BUILDING 122 

.7 08/CARLISLE 
8 , Ö9/MAY/SEP////APR/0CT 

"9 10/CLTD-CLF 
10 11///20NE 
11. LOAD - 1 

,42 19/1/REPLACE FLUORESCENT LAMPS 
'■'13 ' 2Ö/1/1/SU8 BSMT, 8SKT W/1 /45125/4/1 //iö 

.,-/14 ,20/2/2/TOILETS, KITCHEN/1/3520/4/2//11 
-HS -2Ö/3/3/STAIRS/1/560/4/0//11 
'.16 :i 20/4/4/8SMT E/l/12424/4/3.3//12.7 

;17 20/5/S/1ST FL OFFICES/1/11724/4/1.3//12 
18 20/6/6/1ST FL CEN 0FFCS/1/9884/4/1.3//12 

■ 19 20/7/7/2ND FL OFFICES/!/l4400/4/1.3//10.7 
.20 20/8/8/2ND FL CEN OFFCS/1/S674/4/0//1C.7 
:21 20/9/9/3RD FL OFFICES/1/14400/4/1.3//U 
22 20/10/10/3RD FL CEN 0FFCS/1/8563/4/0//11 
23 20/11/U/TOILETS H R00F/1/S8C/4/2//11 
24 20/12/12/STAIRS H ROOF/1/2S0/4/0//1I 
25 20/13/13/SUPPLY STORAGE/1/2544/4/C//12.7 

: 26 20/14/I4/1ST FL CEN 0FFCS/9884/1/4/1.3//12 
27 20/15/15/2ND FL CEN 0FFCS/8674/1/4/C//10.7 
28 20/16/16/3R0 FL CEN 0FFCS/8563/1/4/0//11 
29 21/M////CBA0CTX///CBADHTX 
30 22/9/1/YES////14 
31 22/10/1/YES////14 

■32 22/11/1/YES////14 
33 22/12/1/YES////14 
34 22/16/1/YES////14 

- 35 24/2/1/9/10.3//134/45 
;. 36 24/2/2/10/10.3//134/315 

37 24/3/1/16/11//135/45 
38 24/3/2/48/11//135/135 
39 24/3/3/16/11//135/225 
40 24/5/1/108/11.3//134/45 
41 24/5/2/281/11.3//134/135 

/ 42 24/5/3/93/11.3//134/225 
43 24/5/4/235/11.3//134/315 

; 44 24/6/1/9/11.3//134/45 
45 24/6/2/27/11.3//134/135 
46 24/6/3/22/11.3//134/225 
'47 .',24/6/4/56/11.3//134/315 
48 24/7/1/135/10//134/45 
49 24/7/2/320/10//134/135 
50 24/7/3/135/10//134/225 
51' 24/7/4/344/10/7134/315 
52 24/8/1/8/10//134/135 
53 24/8/2/8/10//134/315 

' 54 24/9/1/135/10,3//134/45 
55 24/9/2/320/10.3//134/135 
56 24/9/3/135/10.3//134/225 
57 24/9/4/344/10.3//134/315 
58 24/10/1/8/10.3//134/135 



CONTENTS OF : C:\J0BS\CB122B.TM 
LINE I ——   

. 59 24/10/2/8/10.3//134/315 
60 24/12/1/8/10.3//135/45 
61 24/12/2/24/10.3//15S/135 
62 24/12/3/8/10.3//135/225 
63 24/14/1/9/11.3//134/45 
64 24/14/2/27/11.3//134/135 
65 24/14/3/22/11.3//134/225 
66 24/14/4/56/11.3//134/315 
67 ,.24/15/l/8/10//134/135 
'68 24/15/2/8/10//134/315 

."'-.-69 ;'.-24/16/1/8/10.3//134/135 
.70 24/16/2/8/10.3//134/315 
71 25/2/1/8.5/2.5/1/.81/.64 

•72 25/3/1/8.5/2.5/6/.81/.64 
:, 73';: 25/3/3/8.5/2.5/6/.81/.64 

■'74 25/5/1/8.5/2,5/5/.81/.64 
:' 75 "25/5/2/8.5/2.5/35/.81/.64 

76 25/5/3/8.5/2.5/6/.81/.64 
77 25/5/4/8.5/2.5/28/.81/.64 

: 78 25/6/1/8.5/2.5/5/.81/.64 
79 25/6/2/8.5/2.5/7/.81/.64 
80 25/7/1/7/2.5/6/.81/.64 
81 25/7/2/7/2.5/40/.81/.64 

! 82 25/7/3/7/2.5/6/.81/.64 
83 25/7/4/7/2.5/40/.81/.64 
,84 25/8/1/7/2.5/3/.81/.64 
85 25/8/2/7/2.5/3/.81/.64 
86 25/9/1/7/2.5/6/.31/.64 
87 25/9/2/7/2.5/40/.81/.64 
88 25/9/3/7/2.5/6/.81/.64 
89 25/9/4/7/2.5/40/.81/.64 
90 25/10/1/7/2.5/3/.81/,64 
91 25/10/2/7/2.5/3/.81/.64 
92 25/12/1/7/2.5/3/.81/.64 
.93 25/12/3/7/2.5/3/.81/.64 
94 25/14/1/8.5/2.5/5/.81/.64 
95 .25/14/2/8.5/2.5/7/.81/.64 

.96 25/15/1/7/2.5/3/.81/.64 
.97 .25/15/2/7/2.5/3/.81/.64 

■•' 98 25/16/1/7/2.5/3/.81/.64 
.99 25/16/2/7/2.5/3/.81/.64 
:;100 ':-26/l/CBA0P&L/CBADP&L/CBA0FAN/0FF/CBADFAN/CBADFAS:/0FF/DFF/0FF/0Fr 
.101 .. 26/2/CBADP4L/CBADP4L/0FF/AVAIL/CBADFAN/0FF/0FF/0FF/C8ADFAN/0FF 
102 '•. 26/3/CBADP&L/CBADP&L/CBADFAN/AVAIL/OFF/CBADFAN/OFF/OFF/OFF/0FF 

. 103 . 26/4/CBADP4L/CBADP41/CBADFAN/0FF/C8ADFAN/C8ADFAN/0FF/QFF/0FF/GFF 
,104 26/5/CBADP&L/CBADP&L/C8A0FAN/AVAIL/OFF/C8A0FAN/OFF/OFF/OFF/OFF 
105 26/6/C8ADP&L/CBA0P&L/C8ADFAN/AVAIL/0FF/C8A0FAN/0FF/0FF/0FF/0FF 
106 26/7/CBADP4L/CBADP41/CBADFAN/AVAIL/0FF/CBADFAN/0FF/0FF/0FF/0FF 
107 26/8/CBADP4L/CBADP4l/CBADFAN/AVAIL/0FF/C3ADfAN/0FF/0FF/0FF/0F'" 
108 26/9/CBADP&L/CBADP&L/CBADFAN/AVAIL/0FF/CBADFAN/OFF/OFF/0FF/GFF 
109 26/lO/CBADP4L/C3ADP4L/CBADFAN/A7AIL/OFF/CBADFAN/0FF/0Ff/OFF/OFF 
110 26/ll/CBA0P4L/CBfiDPiL/0FF/AVAIL/0FF/0Ff/0FF/0FF/CBftDFAfl/0Ff 
111 26/12/CBADP41/C8ADP4L/CBADFAN/AVAIL/0FF/CBADFAN/0FF/0FF/ÜFF/0FF 
112 26/13/CBA0P4L/CBADP4L/GFF/AyAIL/0FF/0FF/öFF/0FF/0FF/0FF 
113 26/14/CBA0P4L/CBA0P4L/CSADFAN/AVAIL/0FF/C8ADFAN/QFF/0FF/0FF/3FF 

■ 114 26/15/CBADP4L/CBA0P4L/C5ADFAN/AVAIL/0FF/CBA0FAN/0FF/0FF/OFF/OFF 
115 26/16/CBAOP4L/C8ADP4L/CBADFAN/AVAIL/0FF/CBAOFAN/0FF/OFF/0FF/OFF 
116 27/M/420/SF-PERS/255/255/2.31/KATT-SF/ASHRAE2 



CONTENTS Of : C:\J08S\C61228.TM 
LINE if -  

117 29/1/30/PCT-HCLG/30/PCT-NHTG/0//0 
118 29/2/0/PCHICLG/0/PCT-MHTG/0//0 

119 29/3/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

120 29/4/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

121 -59/5/30/PCT-MCLG/30/PCT-11HT6/.6/CFH-SF/.6/CFK-SF 

122 '29/6/30/PCT-MCLG/3ö/PCT-MHTG/.6/CFM-SF/.6/CFn-SF/50/PCT-NCLG 

123 : 29/7/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
124 F29/8/30/PCT-KCLG/30/PCT-MHTG/.6/CFM-5F/.6/CFM-SF/50/PCT-MCLG 
125 -29/9/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

126 -729/10/30/PCT-HCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF/50/PCT-MCLG 
127 ; 29/11/0/PCT-MCLG/O/PCT-MHTG/O/CFM-SF/ö/CFM-SF 

128 "-29/12/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

129 29/13/0/PCT-MCLG/C/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

130 ;F29/14/30/PCT-MCLG/3ö/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

,• 131 :|.29/l5/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

132 :v29/16/30/PCT-MCLG/30/FCT-MHTG/.6/CFM-SF/.6/CFM-SF 
133 --' -' 30/1/23725/CFM/23725/CFM 
134 30/2/1466C/CF?;/i4660/CfM/////14660/CFH 
135 30/3/360/CFM/360/CFI1 
136 30/4/12450/CFM/1245C/CFM 
137 30/5/5505/CFN/5505/CFM 
138 . 30/6/10028/CFM/i0023/CF.1 
139 .:30/7/6535/CFM/6535/CFM 
140 30/8/8914/CFM/89l4/Cf:l 

. 141  30/9/6S55/CFM/6S55/CFf! 
142 :30/l0/3914/CFh/89i4/CFM 

143 30/11/3070/CFM/3070/CFM///7/3070/CFM 
144 30/12/180/CFM/18Ö/CFM 

145 30/13/0/CFM/1835/CF« 

.146     30/14/iO028/CFM/iO02S/Cri-] 
: 147     30/l5/8914/CFM/89i4/Cn: 

148 :   30/16/8914/CFM/3914/CFM 

149 '31/1/1/535/10//135/SIÜE-FIT/80/5C 

:!;i50.,-.3.1/l/2/656/12//135/SI.NE-f IT/80/50 

0Sll!:.3i/4/l/279/l2//l35/3I!iE-FIT/8O/5O 

::352,;:-31/13/l/136/l2//135/SINE-FIT/8ö/50 
U53/V SYSTEM - 1 

:154'    39/1/REPLACE FLUORESCENT LAMPS 

■'■ISS   ■ 40/1/TRH/ROADK 

156^41/1/1/1/4/4 
,157    42/1/3/3/.65 
158 44/1 

159 / 45/l/C8ADCLG/C8ADCLG/CFF/0FF/üFF/0FF/CßA0HTG/C8ADHTG/CBADFAN/0FF 
160 : 40/2/SZ 
161 41/2/2/2/11/11 
162 42/2////.75//.75 
163 44/2 

164 45/2/OFF/OFF/OFF/OFF/OFF/OFF/OFF/CFF/OFF/DfF 
165 40/3/INOFP 
166 41/3/3/3/5/5/7/7/9/9/12/12 
167 42/3/8/8/1 
168 44/3/DRY-BUL8/65/100 

169 45/3/C8ADCLG/CBADCLG/0FF/OFF/CBADCLG/0FF/CBAOHTG/0FF/CBA0FAN/CBADHTG 
170 40/4/UH 
171 41/4/13/13 
172 42/4/.20 
173 44/4 
174 45/4/OFF/OFF/üFF/üFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 



CONTENTS OF : C:\J0BS\CB122B.TK 
LINE I   

175 40/5/DD 
176 41/5/6/6/8/8/10/10 
177 42/5/8/8/1 
178 44/5/DRY-BULB/65/100 
179 45/5/C8ft0CLG/CBADCLG/0FF/0FF/0FF/CBADHTG/CBADHTG/0FF/CBA0FAN/0FF 
180 '40/6/00 
181 .41/6/14/16 
182 42/6/8/8/1 
183 . 45/6/C8ADCLG/C8A0CLG/OFF/0FF/0FF/CBA0HTG/C8AOHTG/OFF/C8ADFAN/OFF 
184 -EQUIPMENT - 1 
185./'59/1/CARLISLE///REPLACE FLUORESCENT LAMPS 
186 :60/l/l/BLKPLANT/l/l/3/3/5/6 
187 60/2/2/BLKPLANT/2/2 
188, ;,62/l/EQ1001S/2/306/rGNS 
189 X'62/2/EQ1000 
190 V 63/1/30/HP/30/HP/////1 
19l" 65/1/1//1/1/3/3/5/6 
192 65/2/2//1/1/3/6 
193 65/3/3//2/2 
194 66/1//1 
195 .U/212112 
196 67/1/EQ2101/1/3C/HP/11874/M3H/2156/KW 
197 67/2/EQ2101/1/25/HP/2620/MBH/2300/KW 
198 67/3/EQ200Ö 
199 69/1/EQ4003//EQ4Ö03 
200 69/2//////EQ4Ö03 
201 69/3/EQ4003//EQ4003 
202 69/4 
203 . 69/5/EQ4003//EQ4003 
204 69/6/EQ4003//EQ4Ö03 
'205 74/1/EQ5100/750/TONS/.031/KW-TON/T-WATER/CTGWER/2/50/50/PERCENT 
206 LOAD - 2 

: 207 19/2/REPLACE FLUORESCENT BALLASTS 
.208 20/1/1/SUB 8SNT, BSKT W/1/45125/4/1//10 

,  209 V'20/2/2/TOILETS, KITCHEN/1/3520/4/2//11 
210 :.:.20/3/3/STAIRS/l/560/4/ö//ll 
211 "'20/4/4/BSMT E/l/12424/4/3.3//12.7 

.212 20/5/5/1ST FL OFFICES/1/11724/4/1.3//12 
'213 20/6/6/1ST FL CEN 0FFCS/1/9884/4/1.3//12 
214 20/7/7/2ND FL OFFICES/1/14400/4/1.3//10.7 
215 20/8/8/2ND FL CEN OFFCS/1/8674/4/0//10.7 
216 20/9/9/3RD FL OFFICES/1/14400/4/1.3//U 
217 2Ö/10/10/3RD FL CEN OFFCS/1/8563/4/0//11 
218 20/U/ll/TOILETS N R00F/1/580/4/2//11 
219 20/12/12/STAIRS H R0OF/1/280/4/0//11 
220 20/13/13/SUPPLY ST0RAGE/1/2544/4/0//12.7 
221 20/14/14/1ST FL CEN 0FFCS/9884/1/4/1.3//12 
222 20/15/15/2ND FL CEN 0FFCS/8674/1/4/0//10.7 
223 20/16/16/3RD FL CEN 0FFCS/8563/1/4/0//11 
224 21/M////C8ADCTX///CBADHTX 
225 22/9/1/YES////14 
226 22/10/1/YES////14 
227 22/11/1/YES////14 
228 22/12/1/YES////14 
229 22/16/1/YES////14 
230 24/2/1/9/10.3//134/45 
231 24/2/2/10/10.3//134/315 
232 24/3/1/16/11//135/45 



• 

CONTENTS OF : C:\J0BS\C8122B.TM 
LINE t -----—  
233 24/3/2/48/11//135/135 
234 24/3/3/16/11//135/225 
235 24/5/1/108/11.3//134/45 
236 24/5/2/281/11.3//134/135 
237 24/5/3/93/11.3//134/225 
238 24/5/4/235/11.3//134/315 
239 24/6/1/9/11.3//134/45 
240 24/6/2/27/U.3//134/135 
241 24/6/3/22/11.3//134/225 
242 74/6/4/56/11.3//134/315 
243 24/7/1/135/10//134/45 
244 24/7/2/320/10//134/135 
245 24/7/3/135/1Ö//134/225 
746 24/7/4/344/10//134/315 
-247 '24/8/1/8/10//134/135 
248 24/8/2/8/10//134/315 
249 24/9/1/135/10.3//134/45 

■ 250 24/9/2/320/10.3//134/135 
251 24/9/3/135/10.3//134/225 
252 24/9/4/344/10.3//134/315 
253 24/10/1/8/10.3//134/135 
254 24/10/2/8/10.3//134/315 

.255 24/12/1/8/10.3//135/45 
''256 24/12/2/24/10.3//135/135 
257 24/12/3/8/10.3//135/225 
258 ■ 24/14/1/9/11.3//134/45 
259 -24/14/2/27/11.3//134/135 
260 24/14/3/22/11.3//134/225 
261 24/14/4/56/11.3//134/315 
.262 24/15/1/8/10//134/135 
763 24/15/2/8/10//134/315 
264 24/16/1/8/10.3//134/135 
265 24/16/2/8/10.3//134/315 
266 25/2/1/8.5/2.5/1/.81/.64 
-767■;:, 25/3/1/8.5/2.5/6/.81/.64 
: 268 ,25/3/3/8.5/2.5/6/.81/.64 

■:'269" 75/5/1/8.5/2.5/5/.81/.64 
270 25/5/2/8.5/2.5/35/.81/.64 
271 : 25/5/3/8.5/2.5/6/.81/.64 
272 25/5/4/8.5/2.5/28/.81/.64 
273 25/6/1/8.5/2.5/5/.81/.64 
274 25/6/2/8.5/2.5/7/.81/.64 
275 25/7/1/7/2.5/6/.81/.64 
276 25/7/2/7/2.5/40/.81/.64 
277 25/7/3/7/2.5/6/.81/.64 
278 25/7/4/7/2.5/40/.81/.64 
279 25/8/1/7/2.5/3/.81/.64 
280 25/8/2/7/2.5/3/.81/.64 

.281 25/9/1/7/2.5/6/.81/.64 
282 25/9/2/7/2.5/40/.81/.64 
283 25/9/3/7/2.5/6/.81/.64 
284 25/9/4/7/2.5/40/.81/.64 
285 -25/10/1/7/2.5/3/.81/.64 
286 25/10/2/7/2.5/3/.81/.64 
287 25/12/1/7/2.5/3/.81/.64 
288 25/12/3/7/2.5/3/.81/.64 
289 25/14/1/8.5/2.5/5/.81/.64 
290 25/14/2/8.5/2.5/7/.81/.64 



CONTENTS OF : C:\J0BS\CB122B.TM 
LINE It   
291 25/15/1/7/2.5/3/.81/,64 
292 25/15/2/7/2.5/3/.81/.64 
293 25/16/1/7/2.5/3/.81/.64 
294 25/16/2/7/2.5/3/.81/.64 
295 26/l/CBftDP&L/CBADP&L/C8ADFftN/0FF/C8AOFAN/CBACFftN/OFF/OFF/OFF/OFF 
296 26/2/CBADP4L/CBADP&L/0FF/AVAIL/C8ADFAN/0FF/0FF/GFF/C8ADFAN/0FF 
297 '26/3/CBADP&L/CBA0P4L/CBftDFAN/ftVflIL/0FF/CBftDFAH/0FF/0FF/0FF/0FF 
298 26/4/C8ADP&L/CBADP&L/C6ADFAN/0FF/C8ADFAN/CBADFAH/0FF/0FF/0FF/0FF 
299 26/5/CBADP&L/CBADP&L/CBADFAN/AVAIL/0FF/CBADFAN/0FF/0FF/0FF/0FF 

■300 : 26/6/CBADP4L/CBAOP&L/CBA0FAN/AVAIL/0fF/C8AOFAN/OFF/0Ff/OFF/OFF 
301 26/7/CBADP&L/C8ADP&L/CBADFAN/AVAII/0FF/C3ADFAN/0FF/ÖFF./0FF/0FF 

■'. 302 26/8/CBA0P4L/CBADP&L/C3ADFAN/AVAIL/nFF/C8ADFAN/0FF/0FF/'GFF/GFF 
'303 26/9/C8ADP&L/CBftDP&L/CBADFAN/AVAIL/0fF/C3ADFAN/0FF/0FC/0FF/0FF 
304 26/10/CBADP4L/C8ADP4L/C8ADFAH/AVAIL/0FF/C8ADFAN/0FF/ÜFF/0FF/0FF 
305 26/11/C8ADP&L/CBADP&L/OFF/AVAIL/0FF/OFF/OFF/0FF/CBAOFAN/0FF 

■■ 306 26/12/C8AOP4L/C8AOP4L/CBAOFAN/AVAIL/0FF/C8AOFAK/OFF/0FF/OFF/0FF 
;307 26/13/CBADP&L/CBADP&L/0FF/AVAIL/DFF/0FF/0FF/0FF/0FF/0FF 
308 26/14/CBADP&L/C8ADP&L/CBA0FAN/AVA:L/QFF/CBADFAJN/0FF/OFF/OFF/CFF 

; 309 26/15/C8ADP&L/CBADP&L/CBADFAH/AVAIL/3FF/C3A0FAN/CFF./0FF/0FF/GFF 
310 26/i6/CBADPSL/C8ADP&L/C8A0FAN/AVftIL/0FF/C8ADFAN/QFF/GFF/0FF/0FF 
311 27/H/420/SF-PERS/255/255/2.0C/WATT-SF/ASHRAE2 

' 312 29/1/3Ö/PCT-NCLG/30/PCT-MHTG/0//0 
'313 29/2/0/PCT-MCLG/0/PCT-MHT6/0//0 

'■■■  314 29/3/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
315 .29/4/30/PCT-KCLG/30/PCT-MHTG/.6/CFN-SF/.6/CFM-SF 
316 29/5/30/PCT-MCLG/30/PCT-MHT6/.6/CFK-SF/.6/CFM-SF 
317 29/6/30/PCT-t1CLG/30/PCT-NHTG/.6/'CFM-SF/.6/CFM-SF/50/PCT-«CLG 

-318 29/7/30/PCT-!iCLG/30/PCT-l';HTG/.6/CFM-SF/.6/CfM-Sf 
.319 29/8/30/PCT-MCLG/3Ö/PCT-NHTG/,6/CFM--SF/.6/CF1i-SF/50/PCT-MCLG 
/.;'320 29/9/30/PCi-!lCLG/30/PCT-f'!HTG/.6/CFM-SF/.6/CFM-SF 
' 321 29/10/50/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF/50/PCT-MCLG 

322 29/ll/0/PCT-«CLG/0/PCT-i,iHIG/0/CFh-Sf/0/CFM-SF 
'■'323 '29/12/30/PCT-MCLG/3C/PCT-MHTG/.6/CFH-SF/.6/CFM-SF 
i:;,324 29/13/0/PCT-MCLG/0/PCT-MHTG/.6/CFM-Sr/,6/CFM-SF 
V 325" ;29/l4/30/PCT-HCLG/3ö/PCT-f1HTG/.6/CFi1-SF/.6/CFM-SF 
.  326 29/15/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

327 '.'29/16/30/PCT-MCLG/30/PCT-NHTG/.6/CFM-SF/.6/CFM-SF 
,■$328 ; 30/1/23725/CFM/23725/CFM 

329 ■" 30/2/14660/CFM/14660/CFH/////14660/CFM 
330 30/3/360/CFM/360/CFK 

■331 ■30/4/12450/CFM/12450/CFM 
.332 30/5/5505/CFK/5505/CFK 

.333 . 30/6/10028/CFM/10028/CFM 
;;334; : 30/7/6535/CFF1/6535/CFfi 

, 335 30/8/8914/CFM/8914/CFM 
,336 30/9/6855/CFM/6855/CFM 

337 30/10/8914/CFM/8914/CF« 
338 30/11/3070/CFM/3070/CFM/////3070/CF« 
.339 30/12/180/CFM/180/CFM 
340 30/13/0/CFM/1835/CFM 
341 30/14/10028/CFM/10028/CFN 
342 30/15/8914/CFM/8914/CFH 
343 •30/16/6914/CFM/8914/CFM 
344 31/1/1/535/10//135/SIHE-FIT/80/50 
345 31/1/2/656/12//135/SINE-FIT/80/50 
346 31/4/1/279/12//135/SINE-FIT/80/50 
347 31/13/1/136/12//135/SINE-FIT/8Ö/50 
348 SYSTEM - 2 



CONTENTS OF : C:\J0BS\CBI22B.TM 
LINE I —   
349 39/2/REPLACE FLUORESCENT BALLASTS 
550 40/1/TRH/ROADK 
351 41/1/1/1/4/4 
352 42/1/3/3/.65 
353 .44/1 ■'■-.■.■'■ 
354 s'45/i/CBADCLG/CBADCLG/OFF/OFF/OFF/OFF/CBADHTG/CBAOHTG/CBADFAN/OFF 
355 40/2/SZ , 
356 41/2/2/2/11/11 
357 42/2////.75//.75 
358 44/2 

■359 45/2/OFF/OFF/OFF/CFF/OFF/GFF/OFF/OFF/OFF/OFF 
360 40/3/INDFP 
361 41/3/3/3/5/5/7/7/9/9/12/12 
362 .42/3/8/8/1 

^363 ..;44/3/DRY-BULB/65/100 
■■;.364 '.''. 45/3/CBADCLG/CBADCLG/OFF/üFF/CBADCLG/OFF/CBAOHTG/OFF/CBADFAN/CBADHTG 
365 .40/4 /UH 
366 41/4/13/13 
161 42/4/.20 
368 44/4 
369 45/4/0fF/üFF/CFF/CFf/0f:/eSK'-TG/Cff/0rF/ürF/CFF 
370 40/5/00 

.■•371 41/5/6/6/8/8/10/10 

. 372 42/5/8/8/1 
-373 44/5/DRY-BUL3/65/100 
-.374 45/5/C3A0CLG/CBADCLG/0FF/0FF/ÜFF/C8ADHTG/CBA0HTG/0FF/C8A0FAN/0FF 
375 40/6/00 
376 41/6/14/16 
377 42/6/8/8/1 

' 378 45/6/CBADCLG/CEADCL3/OFF/JFF/.]FF/CSftOHTG/CBflOHTG/OFF/CB«FftN/OFF 
379 EQUIPMENT - 2 
380 59/2/CARLI£LE///FE=LACE FLUORESCENT BALLASTS 
381 60/1/1/6LKPLANT/1/1/3/3/5/6 

. 382,. 60/2/2/3LK?LANT/2/2 
' 383 :.-£2/l/EQ1001S/2/306/T0NS 

,: 384 , ,62/2/EQlOOO 
385 " 63/1/30/HP/30/HP/////1 

. 386 65/1/1//1/1/3/3/5/6 
387 : 65/2/2//1/1/3/6 
388 65/3/3//2/2 
389 66/1//1 
390 66/2/2//2 
391 67/1/EQ2101/1/30/KP/I1S74/MBH/2156/KW 
392 67/2/EQ2101/1/2S/HP/2620/KBH/2300/KW 
393 67/3/E82000 
394 69/1/EQ4003//EQ4003 
395 69/2//////E84003 
396 69/3/EQ40C3//EQ4003 
397 69/4 
398 69/5/EQ4003//EQ4003 
399 69/6/EQ4003//EQ4003 
400 74/i/EQ5100/750/T0NS/.031/KW-TON:/T~WATER/CTOW£R/2/50/5O/P£RCENT 
401 LOAD - 3 
402 19/3/REPLACE FLUORESCENT FIXTURES 
403 20/1/1/SU8 8SMT, 8SKT W/1/45125/4/1//10 
404 20/2/2/TOILETS, KITCHEN/1/3520/4/2//I1 
405 20/3/3/STAISS/1/560/4/0//11 
406 20/4/4/BSMT E/l/12424/4/3.3//12.7 



CONTENTS OF : C:\J08S\CB1228.TM 
INE f 

407 

I —————  

20/5/S/1ST FL OFFICES/1/11724/4/1.3//12 
408 20/6/6/1ST FL CEN OFFCS/1/98E4/4/1.3//12 
409 20/7/7/2ND FL OFFICES/1/14400/4/1.3//10.7 
410 20/8/8/2ND FL CEN 0FFCS/1/8674/4/0//10.7 

411 20/9/9/3RD FL OFFICES/1/14400/4/1.3//11 
412 20/10/10/3R0 FL CEN CFFCS/i/SS63/4/0//ll 

413 20/U/ll/TOILETS H R0ÜF/1/53C/4/2//11 

414 20/12/12/STAIRS W R00F/1/230/4/0//11 

415 20/13/13/SUPPLY ST0RS5E/l/25i4/4/0//i2.7 

416 20/14/14/1ST FL CE!i CfcC5/98S4/i/4/1.3//12 

417 20/15/15/2HD FL CEN CFFCS/8674/1/4/0//10.7 

418 20/16/16/3RD FL CEK üFFCE/f563/1/4/0//11 

419 21/N////CBftOCTX///CEACnrx 

420 22/9/1/YES////14 

421 -■.22/10/1/YES////14 
422 '. 22/11/1/YES////14 

423 "22/12/1/YES////14 
424 22/16/1/YES////14 
425 24/2/1/9/10.3/71:4/4: 

426 24/2/2/10/10.3//154;3.5 

427 24/3/1/16/11//155/45 

428 24/3/2/48/ll//13i,'lib 
429 24/3/3/16/11//135/225 
430 24/5/1/108/11.3//154/-5 
431 24/5/2/231/11.3//134/L35 
432 24/5/3/93/11.3//134/2I5 
433 24/5/4/235/11.3//l3i/31f- 
434 24/6/1/9/11.3//134/45 

435 24/6/2/27/11.3//154/.35 

436 24/6/3/22/11.3//154/225 
437 24/6/4/56/11.3//137313 
438 24/7/1/135/10//134/45 
439 . 24/7/2/320/10/7134/135 
440 ...24/7/3/135/10//134/225 
441 ;:24/7/4/344/l0//l34/315 
442 -24/8/1/8/10//134/135 
443 24/8/2/8/10//134/315 

444 24/9/1/135/10.3//134/45 
445 24/9/2/320/10.3//134/135 
446 ,24/9/3/135/10.3//134/235 
447 24/9/4/344/10.3//134/315 
448 24/10/1/8/10.3//134/135 

449 24/10/2/8/10.3//134/315 

450 24/12/1/8/10.3//135/45 

451 24/12/2/24/10.3//135/135 

452 24/12/3/8/10.3//135/225 

453 24/14/1/9/11.3//134/45 

454 24/14/2/27/11.3//134/135 

455 24/14/3/22/11.3//134/225 

456 24/14/4/56/11.3//134/315 

457 24/15/1/8/10//134/135 

458 24/15/2/8/10//134/315 

459 24/16/1/8/10.3//134/135 

460 24/16/2/8/10.3//134/315 

461 25/2/1/3.5/2.5/1/.81/.64 

462 25/3/1/8.5/2.5/6/.81/.64 

463 25/3/3/8.5/2.5/6/.81/.64 
464 25/5/1/8.5/2.5/5/.81/.64 



CONTENTS OF : C:\J083\CB122B. Tt-1 
LINE t  —  
465 25/5/2/8.5/2.5/35/.81/.64 
466 25/5/3/8.5/2.5/6/.81/.64 
467 25/5/4/8.5/2.5/28/.81/.64 
468 25/6/1/8.5/2.5/5/.81/.64 
469 25/6/2/8.5/2.5/7/.81/.64 
47Ö : 25/7/1/7/2.5/6/.81/.64 
471 25/7/2/7/2.5/40/.81/.64 
472 25/7/3/7/2.5/6/.81/.64 
473 25/7/4/7/2.5/40/.81/.64 
474 25/8/1/7/2.5/3/.81/.64 
475 25/8/2/7/2.5/3/.81/.64 
.476 25/9/1/7/2.5/6/.81/.64 
477 2S/9/2/7/2.5/40/.81/.64 
478 25/9/3/7/2.5/6/.81/.64 

' 479 - 25/9/4/7/2.5/40/.81/.64 
480 25/10/1/7/2.5/3/.81/.64 
481 25/10/2/7/2.5/3/.81/.64 
482 25/12/1/7/2.5/3/.31/.64 
483 25/12/3/7/2.5/3/.81/.64 
484 25/14/1/8.5/2.5/5/.81/.64 
485 25/14/2/8.5/2.5/7/.81/.D4 
486 25/15/1/7/2.5/3/.81/.64 
487 .25/15/2/7/2.5/3/.81/.64 
488 25/16/1/7/2.5/3/.81/.64 
489 25/16/2/7/2.5/3/.81/.64 

490 26/I/CBADP&L/C8ADPSL/CBADFAN/0Ff/C8A0FAN/CBA0FAN/0FF/0FF/0FF/0FF 
491 26/2/CBADP&L/C8ADP&L/0FF/AVAIL/C8ADFAN/üFF/Qi-F/0FF/C3ADFAN/QFF 

: 492 26/3/CBAD?&l/CBADP&l/CFA[FAN/AVAlL/ÜFF/C6A0FAN/0FF/0FF/0FF/üFF 
493 26/4/CBADP&L/C3ADPiL/C8FÜFAN/GFF/C3ADFAN/C8ADFAN/GFF/CFF/0FF/0FF 

494 26/5/C8ADP&L/CBAD?&L/C3ADFAN/AVAIL/0Fr/CBA0FAN,/0FF/0FF/0FF/CFF 

495 26/6/C8ADP&L/CSA0P.iL/CBADFAN/AVAIL/üFF/CeA0FAN/0FF/0FF/GFF/GFF 

496 26/7/CBADP&L/CBADP8rL/CEADFA-v'AVAlL/üFF/CBADfAN/0FF/0FF/0FF/0FF 

497 26/8/CSADP&L/CBA0P&L/C6A0FAN/AVAIL/0FF/CBADFAN/0FF/0FF/0FF/QFF 

.,498. 26/9/CBflDPiL/CBACPiL/CBADFAN/ftVAIL/öFF/CBADFAH/GFF/0FF/0FF/0Ff 
;;:499JF26/lO/C8flDP4L/CBA0PSL/C8ADFAX/AVAIL/0FF/CBADFAN/0FF/0FF/0FF/0FF 

F500;;26/ll/C8ftDPSL/C8ADPiL/0FF/AVAIl/0FF/0FF/0FF/0FF/CBA0FAN/0FF 

::■ 501 • 26/12/C8ADP&L/C8ADP&L/C8A0FAN/AVAIL/GFF/C6A0FAN/OFF/OFF/OFF/0FF 

.502 ' 26/13/CBADP&L/CBADP&L/OFF/AVAIL/0FF/0FF/0FF/0FF/CFF/ÜFF 

503 26/l4/CBADP&L/C8A0PiL/CeADFAN7AVAIL/CFF/CBADFAM/0FF/0FF/0FF/0FF 
504 26/15/C8ADP&L/CBADP&L/CBADFAN/AVAIL/0FF/CSADFAN/GFF/OFF/CFF/0FF 
505 26/16/CBADP&L/CBADP&L/CBA0FAN/AVAIL/0FF/C8AOFAN/0FF/OFF/OFF/GFF 
506 27/M/420/SF-PERS/255/255/1.66/WAT1-SF/ASHRAE2 
507 '■29/1/30/PCT-MCLG/30/PCT-NHTG/Ö//0 
508 29/2/0/PCT-MCLG/0/PCT-HHTG/0//Ö 
509 29/3/30/PCT-MCL6/30/PCT-HHTG/.6/CFM-Sr/.6/CFM-SF 

' 510 29/4/30/PCT-MCLG/30/PCT-HHTG/.6/CFM-SF/.6/CFM-SF 
511 29/5/30/PCT-HCLG/30/PCT-MHTG/.6/CFK-SF/.6/CFM-SF 
512 29/6/30/PCT-HCLG/30/PCT-MHTG/.6/CFN-SF/.6/CFN-SF/50/PCT-KCLS 
513 29/7/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
514 29/8/30/PCT-MCLG/30/PCT-MHTG/. 6/CFM-SF/. 6/CFM-SF/5C/PC T-;'CLG 
515 29/9/3Ö/PCT-KCIG/30/PCN1HTG/.6/CFM-SF/.6/CFM~SF 
516 29/10/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-5F/50/PCT-MCLG 
517 29/11/0/PCT-MCLG/O/PCT-MHTG/O/CFM-SF/O/CF^ -3F 
518 29/12/3Ö/PCT-KCLG/30/PCT-HHTG/.6/CFM-SF/.6/CFM-SF 
519 29/13/C/PCT-MCLG/0/PCT-MTG/.6/CFM-SF/. 6/CfM-SF 
520 29/14/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
521 29/15/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
522 29/16/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.fa/CFM-SF 



CONTENTS OF : C:\J0BS\C8122B.TM 
LINE * — -----—-  
523 30/1/23725/CFM/23725/CFN 
524 3Ö/2/14660/CFH/1466Ö/CFH/////14660/CFM 
525 30/3/360/CFM/360/CFM 
526 30/4/12450/CFM/12450/CFH 
527 30/5/5505/CFM/5505/CFM 
528 30/6/10028/CFM/10028/CFN 
529 , 30/7/6535/CFM/6535/CFK 
530 3.0/8/8914/CFM/B914/CFM 
531. 30/9/6855/CFM/6855/CFM 
532 ; 30/10/89I4/CFM/8914/CFM 
,533 : 30/ll/3070/CF«/3ö7ö/CFh/////307ö/CFH 
534 : .-3Ö/12/180/CFM/130/CFM 
535 30/13/0/CFN/1835/CFK 

••'■536 :, 30/14/10028/CFM/10028/CFM 
.•537 i: 30/15/8914/CFM/8914/CFM 

■,:538 :  30/16/8914/CFM/8914/CF.1 
■1Ü9 'i 31/1/1/S35/10//135/SINE-FIT/80/50 

540 3I/1/2/656/12//I35/SINE-FIT/SO/50 
541 31/4/1/279/12//I35/SINE-F r/80/50 
542 31/13/1/136/12//135/SIHE-FIT/6C/50 
543 SYSTEM - 3 
544 39/3/REPLACE FLUORESCENT FIXTURES 
545 40/1/TRH/RGADK 

■546 41/1/1/1/4/4 
547 42/1/3/3/.65 
548 44/1 

549 45/l/CBADCLG/C3ftDCLG/0fF/0fF/0FF/0fc/C8AEdTQ/CBADHTG/CBADFAN/0FF 
550 40/2/SZ 
.551 41/2/2/2/11/11 
552 42/2////.75//.75 
553 44/2 
554 45/2/OFF/OFF/OFF/OFF/GFF/JFF/üFF/CFF/CFF/C-F" 
555 40/3/INDFP 
556 41/3/3/3/5/5/7/7/9/9/12/12 
557 42/3/8/8/1 
558. 44/3/DRY-BÖLB/65/100 

559 45/3/CBADCLG/CBADCLG/0FF/0FF/CBADCLG/0FF/C3ADHTG/CFF/CEADFAN/CBA0HTG 
560 40/4/UH 
561 41/4/13/13 
562 42/4/.20 
563 44/4 
564 45/4/0FF/0FF/0FF/0FF/0FF/CBADHTG/QFF/0FF/CFF/0FF 
565 40/5/DO 
566 41/5/6/6/8/8/10/10  " 
567 42/5/8/8/1 
568 44/5/DRY-BULB/65/100 
569 45/5/CBADCLG/C8ADCLG/0FF/OFF/OFF/CBADHTG/CSADHTG/OFF/CBADFAN/OFF 
570 40/6/OD 
571 41/6/14/16 
572 42/6/8/3/1 
573 45/6/CBADCLG/CBADCLG/OFF/OFF/OFF/CBADHTG/CBAÜHTG/OFF/CBADFAN/üFF 
574 EQUIPMENT - 3 
575 59/3/CARLISLE///REPLACE FLUORESCENT FIXTURES 
576 60/1/1/BLKPLANT/1/1/3/3/5/6 
577 60/2/2/BLKPLANT/2/2 
578 62/1/EQ1001S/2/306/T0NS 
579 62/2/EQlOOO 
580 63/1/30/HP/3Ö/HP/////1 



CONTENTS OF : C:\J0BS\C8122B.TM 
LINE f   
581 65/1/1//1/1/3/3/5/6 
582 65/2/2//1/1/3/6 
583 65/3/3//2/2 
584 66/1//1 -.-,... 
585 66/2/2//2 
586 ;;67/l/EQ2101/l/30/HP/llS74/MßH/2156/KW 

.587 ■'.67/2/EQ21Ö1/1/25/HP/2620/KBK/23Ö0/KW 
588 67/3/EQ2000 

589 , r «9/1/EQ4003//EQ4003 

590 69/2//////EQ4003 

591 ' 69/3/EQ4003//EQ4003 

V592 69/4 

593 69/5/EQ4003//EQ4003 

594 69/6/EQ4003//E04003 

595 .-■74/1/EQ5100/750/T0NS/.031/KX-T0N/T-WATER/CT0WER/2/50/50/PERCENT 
596 LOAD - 4 
597 19/4/HEAT RECOVERY 
598 20/1/1/SÜB BSKT. B3MT W/1/-15125/4/1//10 
599 20/2/2/T0ILET3, KITCHEN/1/3520/4/2//i 1 
600 20/3/3/STAIRS/1/560/4/Ö//11 

'601 20/4/4/BSNT E/1/12424/4/3.3//12.7 
602 20/5/5/lST FL OFFICES/1/11724/4/1.3/712 

■603 20/6/6/lST FL CEN CFFCS/1/9884/4/1.3//12 
604 20/7/7/2ND FL OFFICES/l/1440ö/4/i.3//i0.7 

'605 20/8/8/2N0 FL CEN 0FFCS/l/8674/4/0//:0.7 
■'606 20/9/9/3RD FL OFFICES/1/14400/4/1-3//Ü 
607 20/10/10/3RO FL CEN 0FFCS/1/8563/4/0//11 

.608 20/11/U/TOILETS K ROOF/1/580/4/2//11 
'609 20/12/12/STAIRS H R00F/1/280/4/Ö//11 
.610 20/13/13/SUPPLY ST0RAGE/1/2544/4/0//12.7 
611 20/14/14/1ST FL CEN 0FFCS/9884/1/4/1.3//12 
612 20/15/15/2ND FL CEN OFFCS/8674/l/4/0//1C.7 
613 20/16/16/3RD FL CEN 0FFCS/8563/1/4/0//11 
614 21/M////CBADCTX///CBADHTX 

7 615 22/9/1/YES////14 
616 22/10/1/YES////14 
617 ' 22/11/1/YES////14 
618 22/12/1/YES////14 

'619 22/16/1/YES////14 
620 24/2/1/9/10.3//134/45 
621 24/2/2/10/10.3//134/315 
622 24/3/1/16/11//135/45 

,623 24/3/2/48/11//135/135 
'624 24/3/3/16/11//135/225 
625 24/5/1/108/11.3//134/45 
626 24/5/2/281/11.3//134/135 
627 24/5/3/93/11.3//134/225 
628 24/5/4/235/11.3//134/315 
629 24/6/1/9/11.3//134/45 
630 24/6/2/27/11.3//134/135 
631 24/6/3/22/11.3//134/225 
632 24/6/4/56/11.3//134/315 
633 24/7/1/135/10//134/45 
634 24/7/2/320/10//134/135 
635 24/7/3/135/10//134/225 
636 24/7/4/344/10//134/315 
637 24/8/1/8/10//134/135 
638 24/8/2/8/10//134/315 



CONTENTS OF : C:\JOBS\C8122B.TIi 
LINE I ——————  

639 24/9/1/135/10.3//134/45 
640 24/9/2/320/10.3//134/135 
641 24/9/3/135/10.3//134/225 
642 24/9/4/344/10.3//134/315 
643 24/10/1/8/10.3//134/135 

.644 24/10/2/8/10.3//134/315 
645 :24/12/1/8/10.3//135/45 
646 24/12/2/24/10.3//135/135 

: 647 24/12/3/8/10.3//135/225 
648 24/14/1/9/11.3//134/45 
649 24/14/2/27/11.3//134/135 

■650 24/14/3/22/11.3//134/225 
■651  24/14/4/56/11.3//134/315 
652 24/15/1/8/10//134/135 

; 653 24/15/2/8/10//134/315 
654 24/16/1/8/10.3//134/135 
655 24/16/2/8/10.3//134/315 
656 25/2/1/8.5/2.5/1/.81/.64 
657 25/3/1/8.5/2.5/6/.81/.64 
658 25/3/3/8.5/2.5/6/.81/.64 
659 25/5/1/8.5/2.5/5/.81/.64 
660 25/5/2/8.5/2.5/35/.81/.64 
661 25/5/3/8.5/2.5/6/.81/.64 
.662 25/5/4/8.5/2.5/28/.81/.64 
663 25/6/1/8.5/2.5/5/.81/.64 
664 25/6/2/8.5/2.5/7/.81/.64 
665 25/7/1/7/2.5/6/.81/.64 
666 25/7/2/7/2.5/40/.81/.64 

: 667 25/7/3/7/2.5/6/.81/.64 
668 25/7/4/7/2.5/40/.81/.64 
669 25/8/1/7/2.5/3/.81/.64 
670 25/8/2/7/2.5/3/.81/.64 
671 25/9/1/7/2.5/6/.81/.64 
672 25/9/2/7/2.5/40/.81/.64 
673 25/9/3/7/2.5/6/.81/.64 
674 25/9/4/7/2.5/40/.81/.64 
675 25/10/1/7/2.5/3/.81/.64 
676 25/10/2/7/2.5/3/.81/.64 
677 25/12/1/7/2.5/3/.81/.64 
678 25/12/3/7/2.5/3/.81/.64 
679 25/14/1/8.5/2.5/5/.81/.64 
680 25/14/2/8.5/2.5/7/.81/.64 
681 25/15/1/7/2.5/3/.81/.64 
682 25/15/2/7/2.5/3/.81/.64 
683 25/16/1/7/2.5/3/.81/.64 

.684 25/16/2/7/2.5/3/.81/.64 
685 26/1/CBADP&L/CBADP&L/CBADFAN/OFF/CBADFAN/C8ADFAN/0FF/0FF/0FF/0FF 
686 26/2/CBADP&L/CBADP&L/0FF/AVAIL/CBADFAN/OFF/0FF/OFF/C8ADFAN/0FF 
687 26/3/CBADP&L/CBADP&L/CBADFAN/AVAIL/0FF/CBADFAN/OFF/OFF/OFF/0FF 
688 26/4/CBADP&L/CBADP&L/C8ADFAN/0FF/C8ADFAN/CBADFAN/OFF/OFF/0FF/0FF 
689 26/5/C8ADP&L/CBADP8,L/CBADFAN/AVAIL/0FF/CBADFAN/0FF/0FF/0FF/0FF 
690 26/6/CBADP&L/CBADP&L/CBADFAN/AVAIL/0FF/CBADFAN/0FF/0FF/0FF/QFF 
691 26/7/CBADP&1/CBADP&L/CBADFAN/AVAIL/0FF/CBADFAN/0FF/OFF/0FF/0FF 
692 26/8/C8ADPSL/CBADP&L/CBADFAN/AVAIL/OFF/CBADFAN/0FF/0FF/0FF/0FF 
693 26/9/CBADP&L/CBADP&L/CBADFAN/AVAIL/OFF/CBADFAN/OFF/OFF/OFF/0FF 
694 26/10/CBADP&L/CBADP&1/CBADFAN/AVAIL/OFF/CBADFAN/0FF/0FF/OFF/0FF 
695 26/11/CBADP&1/CBADP&L/OFF/AVAIL/OFF/OFF/CFF/0FF/CBADFAN/OFF 
696 26/12/CBADP&L/C8ADP&L/CBADFAN/AVAIL/0FF/C8ADFAN/0FF/0FF/0FF/0FF 



CONTENTS OF :"'C:\J0BS\CB122B.TH 
LINE i ——«—-———  

697 26/13/CBAOP4L/C8ADPÄL/ÖFF/AVAIL/0FF/OFF/OFF/0FF/OFF/OFF 
698 26/14/CBAD'PiL/C'BADPtL/CBAOFflN/AVAIL/OFF/CBfiDFflN/OFF/OFF/OFF/OFF 
699 26/15/CBADP&L/CBADPSL/CBADFAN/AVAIL/CFF/C8ADFAN/ÜFF/0FF/0FF/0FF 
700 26-/16/CBADP&L/CBADP&L/CBADFAN/AVAIL/0FF/CBADFAN/OFF/OFF/OFF/0FF 
701 27/M/420/SF-PERS/255/255/2.57/KATT-SF/ASHRAE2 
702 29/1/30/PCT-MCLG/30/PCT-MHTG/0//0 
703 29/2/Ö/PCT-MCLG/0/PCT-MHTG/0//Ö 
704 29/3/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
705 29/4/3Ö/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
706 ■29/5/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 
707 29/6/30/PCT-HCLS/30/PCT-HHTG/.6/CFM-SF/.6/CFH-SF/50/PCT-MCLG 
708 29/7/30/PCT-HCLG/30/PCT-KHTG/.6/CFM-SF/.6/CFM-SF 
709 29/8/30/PCT-HCLG/30/PCT-KHTG/.6/CFM-SF/.6/CFM-SF/50/FCT-KCLG 
710 F29/9/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

;71i :  29/l0/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFf1-SF/5ö/PCT-MCLG 
; 712 ' J9/U/0/PCT-MCLG/0/PCT-MHTG/0/CFM-SF/0/CFK-SF - 
713 29/12/30/PCT-NCLG/30/PCT-HHTG/.6/CFM-SF/.6/CFM-SF 
714 29/13/0/PCT-MCLG/O/PCT-MKTG/.6/CFM-SF/.6/CFM-SF 
715 29/14/30/PCT-MCLG/30/PCT-MHTG/.6/CFM-SF/.6/CFM-SF 

.716 '29/15/30/PCT-MCLG/30/PCT-MHTG/.6/CFK-SF/.6/CFM-SF 
.717 29/16/30/PCT-MCLG/30/PCT-MHTG/. 6/CFM-SF/. i/CFii-SF 

; 718 30/1/23725/CFM/23725/CFM 
,719 30/2/14660/CFM/14660/CFM/////14660/CFM 
.720 30/3/360/CFM/360/CFM 
721 30/4/12450/CFM/12450/CFM 
722 30/5/5505/CFM/5505/CFM 
723 30/6/10028/CFM/10028/CFM 
724 30/7/6535/CFM/6535/CFM 
725 30/8/8914/CFM/8914/CFM 
726 30/9/6855/CFM/6855/CFM 
727 30/10/8914/CFM/8914/CFM 
728 30/U/3070/CFN/3070/CFM/////3070/CFI1 
729 30/12/180/CFM/180/CFM 
730 30/13/0/CFM/1835/CFM 
731 30/14/10028/CFM/10028/CFM 
732 30/15/8914/CFM/8914/CFM 
733' 30/16/8914/CFM/8914/CFM 
734 31/1/1/535/10//135/SINE-FIT/80/50 
735 ' 31/1/2/656/12//135/SINE-FIT/80/5Ö 
736 31/4/1/279/12//13S/SIHE-FIT/80/5Ö 
737 31/13/1/136/12//135/SINE-FIT/80/50 
738 SYSTEM - 4 
739 39/4/HEAT RECOVERY 
740 40/1/TRH/ROAOK 
741 41/1/1/1/4/4 
742 42/1/3/3/.65 
743 44/1////////60//CLG-HT6//RM-EXH" 
744 45/1/CBADCLG/C8ADCLG/0FF/OFF/OFF/0FF/C8ADHTG/CBADHTG/CBADFAH/CFF 
745 40/2/SZ 
746 41/2/2/2/11/11 
747 42/2////.75//.75 
748 44/2 
749 45/2/0FF/OFF/OFF/0FF/OFF/OFF/OFF/CFF/0FF/OFF 
750 40/3/INOFP 
751 41/3/3/3/5/5/7/7/9/9/12/12 
752 42/3/8/8/1 
753 44/3////////60//CLG-HTG//RM-EXH 
754 45/3/CBADCLG/CBADCLG/0FF/0FF/CBADCLG/0FF/C8ADHTG/0FF/CBADFAH/CBADHTG 



LINE 
755 

CONTENTS OF : C:\J08S\CB122B.TH 
*  

40/4/UH 
756 41/4/13/13 .",,.'. 
757 42/4/.20 
758 44/4 
759 45/4/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 
760 ,40/5/DD 
761 ;"::41/5/6/6/8/8/10/10 
762 42/5/8/8/i 
763 •'44/5////////60//CLG-HTG//RM-EXH 
764 ; 45/5/C8ADCLG/C8ADCLG/0FF/0FF/0FF/C8ACHTG/CBADHTG/0FF/C8ADFAN/0FF 
765 40/6/00 
766 41/6/14/16 
767 42/6/8/8/1 
768 :, 45/6/CBAOCLG/CBADCIG/OFF/0FF/0FF/C3ADHTG/C8ADHTG/0FF/CBADFAN/OFF 
769 .EQUIPMENT - 4 
770' i'59/4/CARLISLE///HEAT RECOVERY 
771 60/1/1/8LKPLANT/1/1/3/3/5/6 
772 60/2/2/BLKPLANT/2/2 
773 62/1/EQ1001S/2/306/T0NS 
774 62/2/EÜ1000 
775 63/1/30/HP/30/HP/////1 
776 65/1/1//1/1/3/3/5/6 
777 65/2/2//1/1/3/6 
778 6S/5/3//2/2 
779 66/1//1 
780 66/2/2//2 
781 67/1/EQ2101/1/30/HP/11874/MBH/2156/K« 
782 •67/2/EQ2101/1/25/HP/262Ö/MBH/2300/KW 
783 67/3/EQ2000 
784 69/1/EQ4003//EQ4003 
785 69/2//////EQ4003 
786 69/3/EQ4003//EQ4003 
787 69/4 
788 69/5/EQ4003//EQ4003 
789 69/6/EQ4003//EQ4003 
790 74/l/EO-5100/750/TONS/.031/KW-TON/T-WftTER/CTOrtER/2/50/50/PERCEHT 



LINE 

2 
3 
4 
5 
,6 

■7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2 7 
28 
29 
30 
31 
32 
3 3 
34 
35 
36 
3 7 
3 8 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

CONTENTS OF : E:\CB122C.TM 

JOB - 1 .. 
01/ENERGY SAVINGS OPPORT 
01/CARLISLE BARRACKS, PA 
01/DEPARTMENT OF THE ARM 
01/BENATEC ASSOCIATES 
01/BUILDING 122 

, 08/CARLISLE 
09/MAY/SEP////APR/OCT 
10/CLTD-CLF 

■ 11///ZONE 
LOAD - 1 
19/1/COMBINED ECOS 
20/1/1/SUB BSMT, BSMT W/ 
20/2/2/TOILETS, KITCHEN/ 
-20/3/3/STAIRS/1/560/4/0/ 
20/4/4/BSMT E/l/12424/4/ 
'20/5/5/lST FL OFFICES/1/ 

FL 
FL 
FL 
FL 

UNITY STUDY 

Y 

20/6/6/1ST 
20/7/7/2ND 
20/8/8/2ND 
20/9/9/3RD 

CEN OFFCS/ 
OFFICES/1/ 
CEN OFFCS/ 
OFFICES/1/ 

20/10/10/3RD FL CEN OFFC 
20/11/11/TOILETS U   ROOF/ 
20/12/12/STAIRS W ROOF/1 
20/13/13/SUPPLY STORAGE/ 
20/14/14/1ST FL CEN OFFC 
'20/15/15/2ND FL CEN OFFC 
20/16/16/3RD FL CEN OFFC 
21/M////CBADCTX///CBADHT 
22/9/1/YES////14 
22/10/1/YES////14 
22/11/1/YES////14 
22/12/1/YES////14 
22/16/1/YES////14 
24/2/1/9/10.3//134/45 
24/2/2/10/10.3//134/315 
24/3/1/16/11//135/45 
2 4/3/2/48/11//135/135 
24/3/3/16/11//135/225 
24/5/1/108/11.3//134/45 
24/5/2/281/11.3//134/135 
24/5/3/93/11.3//134/225 
2,4/5/4/235/11.3//134/315 
24/6/1/9/11.3//134/45 
24/6/2/27/11.3//134/135 
24/6/3/22/11.3//134/225 
24/6/4/56/11.3//134/315 
24/7/1/135/10//134/45 
24/7/2/320/10//134/135 
24/7/3/135/10//134/225 
24/7/4/344/10//134/315 
24/8/1/8/10//134/135 
24/8/2/8/10//134/315 
24/9/1/135/10.3//134/45 
24/9/2/320/10.3//134/135 
24/9/3/135/10.3//134/225 
24/9/4/344/10.3//134/315 
24/10/1/8/10.3//134/135 

1/45125 
1/3520/ 
/ll 
3.3//12 
11724/4 
1/9884/ 
14400/4 
1/8674/ 
14400/4 
S/l/856 
1/580/4 
/280/4/ 
1/2544/ 
S/9884/ 
S/8674/ 
S/8563/ 
X 

/4/1//10 
4/2//11 

/1.3//12 
4/1.3//12 
/1.3//10.7 
4/0//10.7 
/1.3//11 
3/4/0//11 
/2//11 
0//11 
4/0//12.7 
1/4/1.3//12 
1/4/0//10.7 
1/4/0//11 



CONTENTS OF : E:\CB122C.TM 
LINE # 

59 
60 
61 
62 
63 
64 
65. 
66 
67 
68 
69 
70 
71 
72 
7 3 

. 74 
7 5 
76 
77 
78 
7 9 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
9 3 \$ 
9 4 'f-, 

■i-'9s' 
■96 V?: 
-97 ' V.. 
::!:;98 .:..: 

:'-9 9. ::;" 
100 : 

i0i "/: 
■102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
24/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
2S/ 
25/ 
25/ 
25/ 
25/ 
25/ 
25/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
26/ 
27/ 

10/2/ 
12/1/ 
12/2/ 
12/3/ 
14/1/ 
14/2/ 
14/3/ 
14/4/ 
15/1/ 
15/2/ 
16/1/ 
16/2/ 
2/1/8 
3/1/8 
3/3/8 
5/1/8 
5/2/8 
5/3/8 
5/4/8 
6/1/8 
6/2/8 
7/1/7 
7/2/7 
7/3/7 
7/4/7 
8/1/7 
8/2/7 
9/1/7 
9/2/7 
9/3/7 
9/4/7 
10/1/ 
10/2/ 
12/1/ 
12/3/ 
14/1/ 
14/2/ 
15/1/ 
15/2/ 
16/1/ 
16/2/ 
1/CBA 
2/CBA 
3/CBA 
4/CBA 
5/CBA 
6/CBA 
7/CBA 
8/CBA 
9/CBA 
10/CB 
11/CB 
12/CB 
13/CB 
14/CB 
15/CB 
16/CB 
M/420 

8/10. 
8/10. 
24/10 
8/10. 
9/11. 
27/11 
22/11 
56/11 
8/10/ 
8/10/ 
8/10. 
8/10. 
.5/2 . 
.5/2. 
.5/2. 
.5/2. 
.5/2. 
.5/2. 
.5/2. 
.5/2. 
.5/2. 
/2.5/ 
/2 
/2 
/2 
/2 

5/ 
5/ 
5/ 
5/ 

/2.5/ 
/2.5/ 
/2.5/ 
/2.5/ 
/2.5/ 
7/2.5 
7/2.5 
7/2.5 
7/2.5 
8.5/2 
8.5/2 
7/2.5 
7/2.5 
7/2.5 
7/2.5 
DPfiL/ 
DPSL/ 
DPfiL/ 
DPSL/ 
DPfiL/ 
DPSL/ 
DPfiL/ 
DPSL/ 
DPSL/ 
ADPSL 
ADPfiL 
ADPSL 
ADPSL 
ADPSL 
ADPSL 
ADPSL 
/SF-P 

3//134 
3//135 
. 3//13 
3//135 
3//134 
.3//13 
.3//13 
.3//13 
/134/1 
/134/3 
3//134 
3//134 
5/1/.5 
5/6/.5 
5/6/.5 
5/5/.5 
5/35/. 
5/6/.5 
5/28/. 
5/5/.5 
5/7/.5 
6/.55/ 
40/.55 
6/.55/ 
40/.55 
3/.55/ 
3/.55/ 
6/.55/ 
40/.55 
6/.55/ 
40/.55 

55 
55 
55 
55 

/3/ 
/3/ 
/3/ 
/3/ 
.5/5/. 
.5/7/. 
/3/.55 
/3/.55 
/3/.55 
/3/.55 
CBADPG 
CBADPS 
CBADPS 
CBADPS 
CBADPS 
CBADPS 
CBADPfi 
CBADPS 
CBADPS 
/CBADP 
/CBADP 
/CBADP 
/CBADP 
/CBADP 
/CBADP 
/CBADP 
ERS/25 

/315 
/45 
5/135 
/225 
/45 
4/135 
4/225 
4/315 
35 
15 
/135 
/315 
5/.29 
5/.29 
5/.29 
5/.29 
55/.29 
5/.29 
55/.29 
5/.29 
5/.29 
.29 
/.29 
. 29 
/.29 
.29 
.29 
.29 
/.29 
.29 
/.29 
/.29 
/.29 
/.29 
/.29 
55/.29 
55/.29 
/.29 
/.29 
/.29 
/.29 
L/CBADFAN/ 
L/OFF/AVAI 
L/CBADFAN/ 
L/CBADFAN/ 
L/CBADFAN/ 
L/CBADFAN/ 
L/CBADFAN/ 
L/CBADFAN/ 
L/CBADFAN/ 
SL/CBADFAN 
SL/OFF/AVA 
SL/CBADFAN 
SL/OFF/AVA 
SL/CBADFAN 
SL/CBADFAN 
SL/CBADFAN 
5/255/1.66 

OFF/CBA 
L/CBADF 
AVAIL/O 
OFF/CBA 
AVAIL/O 
AVAIL/O 
AVAIL/O 
AVAIL/O 
AVAIL/O 
/AVAIL/ 
IL/OFF/ 
/AVAIL/ 
IL/OFF/ 
/AVAIL/ 
/AVAIL/ 
/AVAIL/ 
/WATT-S 

DFAN/ 
AN/OF 
FF/CB 
DFAN/ 
FF/CB 
FF/CB 
FF/CB 
FF/CB 
FF/CB 
OFF/C 
OFF/O 
OFF/C 
OFF/O 
OFF/C 
OFF/C 
OFF/C 
F/ASH 

CBADFAN 
F/OFF/O 
ADFAN/O 
CBADFAN 
ADFAN/O 
ADFAN/O 
ADFAN/O 
ADFAN/O 
ADFAN/O 
BADFAN/ 
FF/OFF/ 
BADFAN/ 
FF/OFF/ 
BADFAN/ 
BADFAN/ 
BADFAN/ 
RAE2 

/OFF/ 
FF/CB 
FF/OF 
/OFF/ 
FF/OF 
FF/OF 
FF/OF 
FF/OF 
FF/OF 
OFF/O 
CBADF 
OFF/O 
OFF/O 
OFF/O 
OFF/O 
OFF/O 

OFF/O 
ADFAN 
F/OFF 
OFF/O 
F/OFF 
F/OFF 
F/OFF 
F/OFF 
F/OFF 
FF/OF 
AN/OF 
FF/OF 
FF 
FF/OF 
FF/OF 
FF/OF 

FF/OFF 
/OFF 
/OFF 
FF/OFF 
/OFF 
/OFF 
/OFF 
/OFF 
/OFF 
F/OFF 
F 
F/OFF 

F/OFF 
F/OFF 
F/OFF 



LINE 
117 
118 
119 
120 
121 
122 
123 
121 
125 
126 
127 
128 
129 
13 0 

V131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

CONTENTS OF : E:\CB122C.TM 

29/1/30/PCT-MCLG/30/PCT-MHTG/0//0 
29/2/0/PCT-MCLG/0/PCT-MHTG/0//0 
29/3/30/PCT-MCLG/30/PCT-MHTG/.5/CFM-SF/ 
29/4/30/PCT-MCLG/3 0/PCT-MHTG/. 
29/5/30/PCT-MCLG/30/PCT-MHTG/. 
29/6/30/PCT-MCLG/30/PCT-MHTG/. 
29/7/30/PCT-MCLG/30/PCT-MHTG/. 
29/8/30/PCT-MCLG/30/PCT-MHTG/. 
29/9/30/PCT-MCLG/30/PCT-MHTG/. 
29/10/30/PCT-MCLG/30/PCT-MHTG/ 

5/CFM-SF 
5/CFM-SF 
5/CFM-SF 
5/CFM-SF/50/PCT-MCLG 
5/CFM-SF 
5/CFM-SF/50/PCT-MCLG 

5/CFM-SF/.5/CFM-SF 
.5/CFM-SF/.5/CFM-SF/50/PCT-MCLG 

5/CFM-SF/ 
5/CFM-SF/. 
5/CFM-SF/. 
5/CFM-SF/. 
5/CFM-SF/, 

29/11/0/PCT-MCLG/0/PCT-MHTG/0/CFM-SF/0/CFM-SF 
29/12/30/PCT-MCLG/30/PCT-MHTG/.5/CFM-SF/.5/CFM-SF 
29/l3/0/PCT-MCLG/0/PCT-MHTG/.5/CFM-SF/.5/CFM-SF 
29/l4/30/PCT-MCLG/30/PCT-MHTG/.5/CFM-SF/.5/CFM-SF 
29/15/30/PCT-MCLG/30/PCT-MHTG/.5/CFM-SF/.5/CFM-SF 

■ 29/16/30/PCT-MCLG/30/PCT-MHTG/. 5/CFM-SF/. 5/CFM-SF '"■: •■" 
30/1/23725/CFM/23725/CFM 
30/2/0/CFM/0/CFM/////14 660/CFM 
30/3/360/CFM/360/CFM 
30/4/12450/CFM/124 50/CFM 
30/5/550 5/CFM/550 5/CFM 
30/6/10028/CFM/10028/CFM 
30/7/6535/CFM/6535/CFM 
30/8/8914/CFM/8914/CFM 
30/9/6855/CFM/6855/CFM 
30/10/8914/CFM/8914/CFM 
30/11/0/CFM/0/CFM/////30 7 0/CFM 
30/12/180/CFM/180/CFM 
30/13/0/CFM/1835/CFM 
30/14/10028/CFM/10028/CFM 
30/15/8914/CFM/8914/CFM 
30/16/8914/CFM/8914/CFM 
31/I/1/535/10//135/SINE-FIT/80/50 
31/1/2/656/12//135/SINE-FIT/80/50 
,31/4/l/279/12//135/SINE-FIT/80/50 
31/13/1/136/12//135/SINE-FIT/80/50 
SYSTEM - 1 
39/1/COMBINED ECOS 
40/1/TRH/ROADK 
41/1/1/1/4/4 
42/1/3/3/.65 
44/1////////60//CLG-HTG//RM-EXH 

■45/1/CBADCL6/CBADCLG/0FF/0FF/0FF/0FF/CBADHT6/CBADHTG/CBADFAN/0FF 
40/2/SZ 
41/2/2/2/11/11 
42/2////.75//.75 
44/2 
45/2/0FF/0FF/0FF/0FF/0FF/0FF/OFF/OFF/OFF/OFF 
40/3/INOFP 
41/3/3/3/5/5/7/7/9/9/12/12 
42/3/8/8/1 
44/3////////60//CLG-HTG//RM-EXH 
45/3/CBADCLG/CBADCLG/0FF/0FF/CBADCLG/0FF/CBADHTG/0FF/CBADFAN/C8ADHTG 
40/4/UH 
41/4/13/13 
42/4/.20 
44/4 
45/4/0FF/0FF/0FF/0FF/0FF/CBADHTG/OFF/OFF/OFF/OFF 



LINE 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
,190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
20 5 

CONTENTS OF : E : \CB122C.TM 

40/5/DO 
41/5/6/6/8/8/10/10 
42/5/8/8/1 

44/5////////60//CLG-HTG//RM-EXH 
45/5/CBADCLG/CBADCLG/OFF/OFF/OFF/CBADHTG/CBADHTG/OFF/CBADFAN/OFF 
40/6/DD 
41/6/14/16 
42/6/8/8/1 

45/6/CBADCLG/CBADCLG/0FF/0FF/0FF/CBADHTG/CBADHTG/0FF/CBADFAN/0FF 
EQUIPMENT - 1 
59/1/CARLISLE///C0MBINED ECOS 
60/I/1/BLKPLANT/1/1/3/3/5/6 
60/2/2/BLKPLANT/2/2 
.62/1/EQ1O01S/2/306/TONS 
62/2/EQ100O 
63/1/30/HP/30/HP/////1 
65/1/1//1/1/3/3/5/6 
65/2/2//1/1/3/6 
6S/3/3//2/2 
66/1//1 
66/2/2//2 
67/1/EQ2101/1/30/HP/11874/MBH/2156/KW 
67/2/EQ2101/1/25/HP/262Ö/MBH/2300/KW 
67/3/EQ2000 
69/1/EQ4003//EQ4003 
69/2//////EQ4003 
69/3/EQ4003//EQ4003 
69/4 
69/5/EQ4003//EQ4003 
69/6/EQ4003//EQ4003 

7 4/1/EQ51 00/750/TONS/. 031/KUJ-TON/T-WATER/CTOWER/2/50/50/PERCENT 



Building 122 

Trace Output File 

933702 
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ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 122 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Mhalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

8:18:43  2/ 2/94 
CB122 .TM 
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AIRFLOW - ALTERNATIVE 1 
BASE BUILDING 

SYSTEM    SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

— Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil. 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 TRH 
2 SZ 
3 INDFP 
4 UH 

: 5 DD 
6 DD 

Totals 

10,853 
0 

5,830 
0 

8,357 
8,357 

33,397 

36,175 
17,730 
19,435 

0 
27,856 
27,856 
129,052 

36,175 
17,730 
19,435 
1,835 

27,856 
27,856 
130,887 

36,175 
17,730 
36,448 

0 
28,824 
28,824 
148,000 

10,853 
0 

19,435 
0 

27,856 
9,325 
67,468 

0 
0 

37,165 
0 
0 
0 

37,165 

17,730 
0 
0 
0 
0 

17,730 

CAPACITY - ALTERNATIVE 1 
BASE BUILDING 

-SYSTEM     SUMMARY 
(Design Capacity Quantities) 

 - Cooling — -  
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons)  (Tons)   (Btuh)   (Btuh)   (Btuh) 

1 TRH 
2 SZ 
3 INDFP 
4 UH 
5 DD 

■ J- 6 DD 
Totals 

81.5 
3.2 

46.4 
0.0 

63.1 
63.1 
257.3 

0.0 
0.0 

102.4 
0.0 
.0.0 
0.0 

102.4 

0.0 81.5 -68,182      0 -480,162 
0.0 3.2 -9,837      0 -106,277 
0.0 148.8 -680,963 -1,230,942 0 
0.0 0.0 -6,715      0 0 
0.0 63.1 -457,597      0 -365,035 
0.0 63.1 -245,454      0 -365,035 
0.0 359.7 -1,468,749 -1,230,942 -1,316,509 

Heating — 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

-548,345 
-9,837 

-1,911,905 
-6,715 

-822,632 
-610,489 

-3,909,922 

The building peaked at hour 14 month 7 with a capacity of 257.3 tons 
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ENGINEERING CHECKS - ALTERNATIVE 1 
BASE BUILDING 

RING C H E C '/ c L n  u i n L L 

Percent ing    --- Heati ng  tool 
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main TRH 30.00 0.63 443.7 705.9 17.00 0.63 -9.53 57,549 
2 Main SZ 0.00 4.32 5,605.2 1,296.2 9.26 4.32 -2.40 4,100 
3 Main INDFP 30.00 0.47 418.7 891.2 13.46 0.47 -16.46 41,364 
3 Auxiliary INDFP 0.00 0.90 363.0 404.1 29.70 0.90 -29.76 41,364 
4 Main UH 0.00 0.00 0.0 0.0 0.00 0.72 -2.64 2,544 
5 Main DD 30.00 1.03 441.4 429.7 27.92 1.03 -30.33 27,121 
6 Main . DD 30.00 ' 1.03 -441.4 429.7 27.92 1.03 -22.51 27,121 
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System 1 Peak TRH 

****************** 

Peaked at Time -) 
Outside Air -> 

Se 
Envelope Loads 

Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 

■Terminal Bypass 

tnntt  COOLING COIL 
Mo/Hr 

0AD8/WB/HR 

Space Ret. Air 
ns.+Lat. Sensible 

(Btuh) (Btuh) 
0 0 
0 . 0 
0 0 
0 0 
0 0 
0 0 

18,940 
0 
0 

13,940 0 

398,781 0 
63,941 

0 0 
462,722 0 

0 0 
0 0 

18,007 
0 

0 
-5,402 

0 

- TERMINAL REHEAT 

p[ftK ****************************** 

7/14 * 
91/ 74/105.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 

18,940 
0 
0 

18,940 

398,781 
63,941 

0 
462,722 

0 
406,913 
77,173 
18,007 

0 
0 

-5,402 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.94 
0.00 
0.00 
1.94 

40.76 
6.54 
0.00 

47.30 
0.00 

41.59 
7.89 
1.84 
0.00 

-0.00 
-0.55 
0.00 

Grand Total-)   481,661   12,605 978,353 100. 

** CLG SPACE 
Mo/Hr: 
0ADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

18,940 
0 
0 

18,940 

424,020 
31,097 

0 
455,117 

0 
0 

PEAK ************ HEATING COIL PEAK ******** 
7/16 
91 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.00 
0.00 
0.00 
4.00 

89.45 
6.56 
0.00 

96.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 
0.00 
0.00 

474,057  100.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak Coil Peak 
Space Sens Tot Sens 

(Btuh) (Btuh) 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

-68,182 -68,182 
0 0 
0 0 

-68,182 -68,182 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
0.00 
0.00 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-68,182 -68,182 100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg- 
ftux Clg 
Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) {%) 
(Tons) 
81.5 
0.0 
0.0 

81.5 

(Mbh) 
978.4 

0.0 
0.0 

978.4 

(Mbh) 
719.6 

0.0 
0.0 

(cfm) Deg F 
36,175 80.0 

0 0.0 
0 0.0 

Deg F 
67.5 
0.0 
0.0 

Grains 
83.9 
0.0 
0.0 

Deg F 
61.0 
0.0 
0.0 

Deg F 
59.3 
0.0 
0.0 

Grains 
74.8 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

57,549 
16,570 

0 
0 
0 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-68.2 

0.0 
-480.2 

-0.0 
0.0 
0.0 

-548.3 

Coil Airfl 
(cfm) 
36,175 

0 
36,175 

0 
0 
0 

Ent 
Deg F 
68 
0 

48 
0 
0 
0 

Lvg 
Deg F 
69.7 
0.0 

61.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 
10,853 

0 
36,175 
36,175 
36,175 
10,853 

0 
0 

Heating 
0 
0 

36,175 
0 

36,175 
0 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F)- 
Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

30.0 
0.63 

443.70 
705.87 
17.00 

137 
0.0 

0.63 

Type 
SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
63.0 
75.0 
75.5 
80.0 
75.0 
0.5 
0.4 

Htg 
69.7 
68.0 
68.0 
68.0 
68.0 
0.5 
0.4 

0 Htg Btuh/SqFt  -9.53  Fn Frict 1.1  1.1 
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System 2 Peak SI SINGLE ZONE 

mm******************* COOLING COIL PEAK **************** 
Peaked at Time ">       Mo/Hr: 7/16 
Outside Air -">      0AD8/WB/HR: 91/73/98.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total") 

Space 
Sens.+Lat. 

(Btuh) 

0 
0 

595 
239 
747 

0 
0 
0 

,581 

30,623 
4,712 

0 
35,335 
1,918 

0 

38,834 

Ret. Air 
Sensible 

(Btuh) 
0 

.. 0 
860 

0 
0 

183 

1,042 

0 

0 
0 

-1,918 
0 

0 
0 

0 
0 

-876 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

860 
595 
239 
929 

0 
0 
0 

2,623 

30,623 
4,712 

0 
35,335 

0 
0 
0 
0 
0 
0 
0 
0 

**************** CLG SPACE PEAK ***** 
* Mo/Hr: 7/16 * 
* 0ADB: 91 * 
* * 

Percnt * Space Percnt * 
Of Tot *   Sensible Of Tot * 

Ci)   * (Btuh) {%) * 
0.00 * 0 0.00 * 
0.00 * 0 0.00 * 
2.26 * 0 0.00 * 
1.57 * 595 1.71 * 
0.63 * 239 0.69 * 
2.45 * 747 2.14 * 
0.00 * 0 0.00 * 
0.00 * 0 0.00 * 
0.00 * 0 0.00 * 
6.91 * 1,581 4.54 * 

* * 
80.68 * 30,623 87.96 * 
12.41 * 2,223 6.38 * 
0.00 * 0 0.00 * 

93.09 * 32,845 94.34 * 
0.00 * 389 1.12 * 
0.00 * 0 0.00 * 
0.00 * 0.00 * 
0.00 * 0.00 * 
0.00 * 0.00 * 

-0.00 * 0 -0.00 * 
0.00 * 0.00 * 
0.00 * 0.00 * 

* * 
* 34.815 100.00 * 

******* HEATING COIL PEAK ******** 
Mo/Hr: 13/1 
OADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-1,139 
-2,286 

0 
0 
0 

-3,426 

0 
0 
0 
0 

-243 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-3,224 
0 

-1,139 
-2,870 

0 
0 
0 

-7,234 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

44.57 
0.00 
15.75 
39.68 
0.00 
0.00 
0.00 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
-0.00 
0.00 
0.00 

37,958 100.00 -3,668 -7,234  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg- 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 

3.2 
0.0 
0.0 
3.2 

(Mbh) 
38.0 
0.0 
0.0 

38.0 

Sens Cap. 
(Mbh) 
35.5 
0.0 
0.0 

Coil Airfl 
(cfra) 
17,730 

0 
0 

Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (%) 
Deg F 
76.6 
0.0 
0.0 

Deg F 
68.9 
0.0 
0.0 

Grains 
96.8 
0.0 
0.0 

Deg F 
73.2 
0.0 
0.0 

Deg F 
68.3 
0.0 
0.0 

Grains 
99.1 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

4,100 
0 
0 

580 
196 

0 
21 

0 
11 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-9.8 
0.0 

-106.3 
0.0 
0.0 
0.0 

-9.8 

Coil Airfl 
(cfu) 
17,730 

0 
17,730 

0 
0 
0 

Ent 
Deg F 
67.7 
0.0 

67.7 
0.0 
0.0 
0.0 

Lvg 
Deg F 
68.2 
0.0 
73.2 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
0 

17,730 
0 
0 
0 

17,730 
0 

Heating 
0 
0 

17,730 
0 

17,730 
0 
0 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F)- 
Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
4.32 

5605.16 
1296.17 

9.26 
10 

0.0 
4.32 
-2.40 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
73.2 
76.5 
79.7 
76.6 
75.0 
0.0 
0.0 
0.0 

Htg 
68.2 
67.7 
67.7 
67.7 
68.0 
0.0 
0.0 
O.C 
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System   3 Block INOFP - 4-PIPE INDUCTION 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -■> Mo/Hr: 7/14 * Mo/Hr: 7/19 * Mo/Hr: 13/1 
Outside Air "> 0ADB/K8/HR: 91/ 74/105.0 

* 
OADB: 85 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens,Hat. Sensible Latent Total Of Tot * Sens ible Of Tot * Space Sens Tot Sens Of Tot 

. Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 ö 0.00 
Skylite Cond 0 . 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 474 21,484 21 957 1.22 * 664 0.10 * -1 579 -73,446 3.84 
Glass Solar 171,927 0 171 927 9.54 * 185 822 27.51 * 0 0 0.00 
Glass Cond 53,830 0 53,830 2.99 * 40 082 5.93 * -276,287 -276,287 14.45 
«all Cond 113,330 16,902 130,232 7.22 * 168 977 25.01 * -328,407 -377,319 19.74 
Partition 0 - 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 736,354 736 354 40.85 * 170 578 25.25 * -1,184 852 -1,184,852 61.97 
Sub Total") 1 075,915 38,386 1,114 301 61.81 * 566 123 83.80 * -1,791, 125 -1,911,905 100.00 

Internal Loads * * 
Lights 277,628 0 277 628 15.40 * 79 744 11.80 * 0 0 0.00 
People 45,248 45 248 2.51 * 6 070 0.90 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Sub Total") 322,876 0 0 322 876 17.91 * 85,814 12.70 * 0 0 0.00 

Ceiling Load 14,654 -14,654 0 0.00 * 23,486 3.48 * -47,811 0 0.00 
Outside Air 0 0 0 252,361 14.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 110 564 6.13 * 0.00 * 0 O.OC 
Ret. Fan Heat 13,820 13, 820 0.77 * 0.00 * 0 0.00 
Ouct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 119 119 0.01 * 119 0.02 * 0 0 0.00 
Exhaust Heat -11,266 0 -11 266 -0.62 * 0.00 * 0 O.OC 
Terminal Bypass 0 0 0 0.00 

± 
0.00 * 

* 
* 

0 O.OC 

Grand Total-) 1 413,564 26,287     0 1,802, 776 100.00 

* 
* 675,542 100.00 -1,838,936 -1,911,905 

Afir AC 

100.OC 

■ ,;; "  ;Motal Capacity Se ns Cap, Coil Airfl   Entering OB/WB/HR Leaving D8/W8/HR Gross Total Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 41, 364 

Main Clg-  46.4 557.0 402.9 19,435 80.9 66 7  78 .0 59.9 57.7 69.7 Part 0 
Aux Clg  102.4 1,228.4 771.3 37,165 75.0 64 2  74 .9 65.1 53.2 42.8 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0 0.0 Roof 14,680 0  0 
Totals   148.8 1,785.4 Wall 28, 354    5,152  18 

ncminu oiuL acLcoiiun -HlKfLUWS ^CTfllj- --tNbinttKinij t,ntxi\a-- "* -TEMPERATURES (F) — 
■Capacity Coil Airfl Ent Lvg Type Pooling I eating Clg X OA 30.0 Type  Clg Htg 

(Mbh) (cfm) Deg F Deg F Vent 5,830 0 Clg Cfm/Sqf t 0.47 SADB   65.1 96.7 
Main Htg   -681.0 19,435 64.5 96.7 Infil 17,013 17,013 Clg Cfm/Ton 418.73 Plenum  76.1 64.4 
Aux Htg -1,230.9 37,165 68.0 98.5 Supply 19,435 19,435 Clg Sqft/To i 891.20 Return  76.8 64.5 
Preheat    -0.0 19,435 64.5 59.9 Mincfia 0 0 Clg Btuh/Sqft 13.46 Ret/OA  80.9 64.5 
Reheat     0.0 0 0.0 0.0 Return 19,435 19,435 No. People 98 Runarnd 75.0 68.0 
Humidi f     0.0 0 0.0 0.0 Exhaust 5,830 0 Htg X OA 0.0 Fn MtrTD  1.3 1.3 
Opt Vent    0.0 0 0.0 0.0 Rm Exh 0 0 Htg Cfm/SqF 0.47 F n BldTD  1.0 1.0 
Total   -1,911.9 Auxil 37,165 37,165 Htg Btuh/SqFt -16.46 Fn Frict 2.9 2.9 
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System Block UNIT HEATERS 

************************* COOLING COIL PEAK ********** 
Peaked at Time ">      Mo/Hr: 0/ 0 
Outside Air ">     OADB/WB/HR: 0/ 0/ 0.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 

, Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Totals) 

Internal Loads 
Lights 
People 
Misc 
Sub Total--) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNOR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total—) 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
Ö 
0 

Ret. Air 
Latent 
(Btuh) 

****************** 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

**** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 0/ 0   *       Mo/Hr: 13/ 1 
0AD8:  0    *        OADB:  4 

-COOLING COIL SELECTION- 

. Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

::,'." Total Capacity Sens Cap. Coil Airfl 
;v; (Tons) (Mbh) (Mbh) (cfm) 

'Main Clg- 0.0 0.0 0.0 0 
Aux Clg 0.0 0.0 0.0 0 
,0pt Vent 0.0 0.0 0.0 0 

Entering DB/WB/HR 
Deg F. Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/W8/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-6,715 
0 
0 

-6,715 

0 
0 
0 
0 
0 
0 

-6,715 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-6,715 
0 
0 

-6,715 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
0.00 
0.00 

100.00 

0.00 
0.00 

'0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-6,715  100.00 

 -AREAS-  
Gross Total   Glass (sf) [%) 
Floor   2,544 
Part    1,632 
ExFlr      0 
Roof      0      0  0 

Totals 0.0 0.0 Wall 0 0  0 

--HEATING COIL SELECTION  
Capacity Coil Airfl Ent  Lvg 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-6.7 
0.0 
0.0 
0.0 
0.0 
0.0 

-6.7 

(cfm) 
1,835 

0 
0 
0 
0 
0 

Deg 
68 
0 
0 
0 
0 
0 

Oeg 
71 
0 
0 
0 
0 
0 

Type 
Vent 
Infil 
Supply 
MIncfra 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm) 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 
0 

1,835 
0 

1,835 
0 
0 
0 

-ENGINEERING CHECKS- -TEMPERATURES 
Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg %  OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.72 
-2.64 

Type 
SADB 
Plenum 
Return 
Ret/CA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 

;F)- 
Htg 
71.4 
68. C 
68.C 
68. C 
68. C 
o.c 
0.0 
o.c 
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System   5 Block DD - DOUBLE DUCT 

■'jmnHjnuu««««« COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Ko/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air "> 0ADB/WB/HR: 91/ 74/105.0 * 

* 
0ADB: 91 * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se is.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 14,486 0 14,486 1.91 * 16 221 5.75 * -48,286 -48,286 21.28 
Glass Solar 17,909 0 17,909 2.36 * 16 285 5.78 * 0 0 0.00 
Glass Cond 4,840 0 4,840 0.64 * 5 167 1.83 * -24,690 -24,690 10.88 

;:: Jail Cond 4,161 526 4,687 0.62 * 5,622 1.99 * -16,677 -18,921 8.34 
' Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
.'.Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 33,323 33,323 4.40 * 16 324 5.79 * -67,403 -67,403 29.70 
Sub Total:--) 74,719 526 75,245 9.94 * 59,619 21.14 * -157,056 -159,300 70.19 

Internal Loads * 
Lights 190,447 0 190,447 25.15 * 200 839 71.22 * 0 0 0.00 
People 30,203 30,203 3.99 * 14 612 5.18 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total") 220,650 0 0 220,650 29.13 * 215 452 76.40 * 0 0 0.00 

Ceiling Load 1,375 -1,375 0 0.00 * 1 553 0.55 * -4,627 0 0.00 
Outside Air 0 0 0 287,738 37.99 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 158,470 20.92 * 0.00 * 0 0.00 
Ret. Fan Heat 19,809 19,809 2.62 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
0V/UN0R Sizing 5,366 5,366 0.71 * 5 366 1.90 * -67", 648 -67,648 29.81 
Exhaust Heat -9,934 0 -9,934 -1.31 * 0.00 * 0 O.OC 
Terminal Bypass 0 0 0 -0.00 * 0.00 * 0 0.00 

Grand Total-) 302,110 9,026     0   757,343 100.00 * 281 990 100.00 * -229,331 -226,948 100.oc 

Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving D8/W8/HR Gross Total 
-AREAS-  

Glass (sf; (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor   27, 121 

Main Clg-  63.1 757.3 577.1 27,856 80.4  68 3  87.0 60.5 60.1 79.2 Part 0 
Aux Clg   0.0~ 0.0 0.0 0 0.0  0 0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0.0 0.0 0.0 0.0 Roof    8, 563 0  0 
Totals    63.1 757.3 

 AIR "LOWS (cfm)- 

Wall    1, 613     460  29 

nCHIiMU ^UlL OCLLH lun --cnbinttiuNij ttitus-- -TEMPERATURES (F) — 
Capacity Coil A irfl  Ent Lvg Type Pooling leating Clg %  0A 30.0 Type  Clg Htg 

(Nbh) (cfm)  Deg F Deg F Vent 8,357 0 Clg Cfm/Sqf , 1.03  SADB    65.7 75.6 
Main Htg  -457.6 27,856  60.5 75.6 Infil 968 968 Clg Cfm/Ton 441.37  Plenum  75.4 66.5 
Aux Htg    0.0 0   0.0 0.0 Supply 27,856 27,856 Clg Sqft/To i 429.73  Return  76.1 67.5 
Preheat   -365.0 27, f i56  48.4 60.5 Mincfm 0 0 Clg Btuh/Sqft 27.92  Ret/OA  80.4 67.5 
Reheat     0.0 0   0.0 0.0 Return 27,856 27,856 No. People 65  Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 8,357 0 Htg X OA 0.0  F n MtrTD 1.3 1.3 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqF 1.03  F n BldTD  1.0 1.0 
Total     -822.6 Auxil 0 0 Htg Btuh/SqFt -30.33  F n Frict 2.9 2.9 
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System   6 Block 0D - DOUBLE DUCT 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/W8/HR: 91/ 74/105. 0 * 

* 
0ADB: 91 * 0AD8:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se is.Hat. Sensible Latent Total Of Tot * Sens ible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (4) * (Btuh) (*) * (Btuh) (Btuh) {%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 14,486 0 14 486 1.91 * 16 221 5.75 * -48,286 -48,286 21.28 
Glass Solar 17,909 0 17 909 2.36 * 16 285 5.78 * 0 0 0.00 
Glass Cond 4,840 0 4, 840 0.64 * 5 167 1.83 * -24, 690 -24,690 10.88 
«all Cond 4,161 526 4,687 0.62 * 5 622 1.99 * -16,677 -18,921 8.34 
Partition 0 - 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 33,323 33,323 4.40 * 16 324 5.79 * -67,403 -67,403 29.70 
Sub Total--:) 74,719 526 75,245 9.94 * 59 619 21.14 * -157,056 -159,300 70.19 

Internal Loads * * 
Lights 190,447 0 190, 447 25.15 * 200 839 71.22 * 0 0 0.00 
People 30,203 30,203 3.99 * 14 612 5.18 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 220,650 0 0 220,650 29.13 * 215 452 76.40 * 0 0 0.00 

Ceiling Load 1,375 -1,375 0 0.00 * 1 553 0.55 * -4,627 0 0.00 
Outside Air 0 0 0 287, 738 37.99 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 158, 470 20.92 * 0.00 * 0 0.00 
Ret. Fan Heat 19,809 19,809 2.62 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 o.oc 
OV/UNDR Sizing 5,366 5,366 0.71 * 5 366 1.90 * -67', 648 -67,648 29.81 
Exhaust Heat -9,934 0 -9,934 -1.31 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 -0.00 * 0,00 * 0 0.00 

Grand Total-) 302,110 9,026 

 rnni 

0 

Tllf fUTl  0 

757,343 100.00 * 281 990 100.00 * -229,331 -226,948 

AflTAP 

100.00 

Total Capacity Sens Cap. Coil Airfl   Entering 08/WB/HR Leaving 08/WB/HR Gross Total 
-AREAS  

Glass (sf) {%) 
(Tons) (Hbh) (Hbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 27, 121 

Main Clg-  63.1 757.3 577.1 27,856 80.4 68.3  87 .0 60.5 60.1 79.2 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0.0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 Roof 8, 563 0  0 
Totals    63.1   757.3 Wall 1, 613     460  29 

-TEMPERATURES (F) — miULuno V^IUI; LnuiiicLiuno oncti\3— 

Capacity Coil A irfl Ent Lvg Type Cooling i eating Clg %  0A 30.0 Type  Clg Htg 
(Mbh) (cfm)  Oeg F Oeg F Vent 8,357 0 Clg Cfm/Sqf t 1.03 SADB    65.7 75.6 

Main Htg   -245.5 27, 356  67.5 75.6 Infil 968 968 Clg Cfm/Ton 441.37 Plenum  75.4 66.5 
Aux Htg    0.0 0   0.0 0.0 Supply 27,856 27,856 Clg Sqft/Ton 429.73 Return  76.1 67.5 
Preheat   -365.0 27, 356  48.4 60.5 Mincfm 0 0 Clg Btuh/Sqft 27.92 Ret/0A  80.4 67.5 
Reheat     0.0 0   0.0 0.0 Return 27,856 27,856 No. People 65 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 8,357 0 Htg % 0A 0.0 F n MtrTD 1.3 1.3 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.03 F n BldTD  1.0 1.0 
Total    -610.5 Auxil 0 0 Htg Btuh/SqFt -22.51 F n Frict 2.9 2.9 
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BUILDING U-VALUES - ALTERNATIVE 1 
8ASE BUILDING 

BUILDING  U-VALUES 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr «intr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 SUB BSMT, BSMT W 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 
Zone 1 Total/Ave, 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 

4 BSMT E 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
Zone 4 Total/Ave. 0.229 0.000 0.000 0.000- 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
System 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.4 9.54 

2 TOILETS, KITCHEN 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 29.4 5.93 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 29.4 5.93 

11 TOILETS N ROOF 0.000 0.000 0.000 0.000 0.088 0.000 0.000 0.000 0.317 71.1 15.13 
Zone 11 Total/Ave. 0.000 0.000 0.000 0.000 0.083 0.000 0.000 0.000 0.317 71.1 15.13 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 35.3 7.23 

3 STAIRS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.229 0.000 103.3 21.63 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.229 0.000 103.3 21.63 

5 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 57.9 12.05 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 57.9 12.05 

7 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 56.7 11.81 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 56.7 11.81 

9 3RD FL OFFICES 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 102.3 21.84 
Zone 9 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 102.3 21.84 

12 STAIRS » ROOF 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.229 0.000 146.4 31.13 
Zone 12 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.229 0.000 146.4 31.13 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.256 0.317 74.1 15.63 

13 SUPPLY STORAGE 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
Zone 13 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
System 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 

- \ ■'6 

1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 

8 -2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 
Zone .8 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 

10 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
Zone 10 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
System 5 Total/Ave. 0.000 0.000 0,000 0.000 0.088 0.810 0.837 0.257 0.317 43.1 8.94 
-14 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 
Zone 14 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 

15 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 
Zone 15 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 

16. 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
Zone 16 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
System 6 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 43.1 8.94 
Building 0.229 0.000 0.000 0.000 0.088 0.810 0.837 0.256 0.317 52.6 10.93 
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BUILDING AREAS 
BASE BUILDING 

ALTERNATIVE 1 

BUILDING     AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate    Room Area Area Area Area /Rf Area Area /HI Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 SUB 8SMT, 8SMT H  1 1   45,125 45,125 13,222 0 0 0 0 0 0 0 
Zone 1 Total/five. 45,125 13,222 0 0 0 0 0 0 0 

4 BSMT E       1 1   12,424 12,424 3,348 0 0 0 0 0 0 0 
Zone 4 Total/Ave. 12,424 3,348 0 0 0 0 0 0 0 
System 1 Total/Ave. 57,549 16,570 0 0 0 0 0 0 0 

2 TOILETS, KITCHEN  1 1    3,520 3,520 0 0 0 0 0 21 11 174 
Zone 2 Total/Ave. 3,520 0 0 0 0 0 21 11 174 

11 TOILETS H ROOF   1 1     580 580 0 0 0 0 580 0 0 0 
Zone 11 Total/Ave. 580 0 0 0 0 580 0 0 0 
System 2 Total/Ave. 4,100 0 0 0 0 580 21 11 174 

3 STAIRS        1 1     560 560 0 0 0 0 0 255 29 625 
Zone 3 Total/Ave. 560 0 0 0 0 0 255 29 625 

5 1ST FL OFFICES   1 1    11,724 11,724 0 0 0 0 0 1,573 19 6,530 
Zone 5 Total/Ave. 11,724 0 0 0 0 0 1,573 19 6,530 

7 2ND FL OFFICES   1 1    14,400 14,400 0 0 0 0 0 1,610 17 7,730 
Zone 7 Total/Ave. 14,400 0 0 0 0 0 1,610 17 7,730 

9 3RD FL OFFICES   1 1    14,400 14,400 0 0 0 0 14,400 1,610 17 8,010 
Zone 9 Total/Ave. 14,400 0 0 0 0 14,400 " 1,610 17 8,OK 

12 STAIRS H ROOF    1 1      280 230 0 0 0 0 230 105 25 307 
Zone 12 Total/Ave. 230 o 0 0 0 280 105 25 307 
System 3 Total/Ave. 41,364 0 0 0 0 14,680 5,152 18 23,202 

13 SUPPLY STORAGE   1 1    2,544 2,544 1,632 0 0 0 0 0 0 C 
Zone ,13 Total/Ave. 2,544 1,632 0 0 0 0 0 0 C 
System :■: 4 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 

"6 1ST FL CEN OFFCS  1 1    9,884 9,884 0 0 0 0 0 250 19 1,038 
Zone 6 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

8 -2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 
Zone 8 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

10 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8,563 105 64 60 
Zone 10 Total/Ave. 8,563 0 0 0 0 8,563 105 64 60 
System 5 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 

14 1ST FL CEN OFFCS  1 1    9,884 9,884 0 0 0 0 0 250 19 1,038 
Zone 14 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

15 2ND FL CEN OFFCS 1 1    8,674 8,674 0 0 0 0 0 105 66 ,55 
Zone 15 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

16 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8,563 105 64 60 
Zone 16 Total/Ave. 8,563 0 0 0 0 8,563 105 64 6C 
System 6 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 
Building 159,799 18,202 0 0 0 32,386 6,095 19 25,681 

• 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
8ASE BUILDING 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value - 0.038 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.362 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.224 (Stu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  3.96 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) = 24.46 (Btu/Hr/Sq Ft) 
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S Y S T E H  LOAD  PROFILE 

System Totals 

Percent — Cooling Load — 
Design Cap. Hours Hours 

Load (Ton) (%) 

0 - S 18.0 0 0 
5 - 10 36.0 0 4 

10 - 15 54.0 9 94 
15 - 20 71.9 7 78 
20 - 25 89.9 9 92 
25 - 30 107.9 10 108 
30 - 35 125.9 8 90 
35 - 40 143.9 19 208 
40 - 45 161.9 3 34 
45 - 50 179.8 5 53 
50 - 55 197.8 6 67 
55 - 60 215.8 4 42 
60 - 65 233.8 3 35 
65 - 70 251.8 7 75 
70 - 75 269.8 7 75 
75 - 80 287.8 1 15 
80-85 305.7 0 0 
85 - 90 323.7 0 0 
90 - 95 341.7 0 0 
95 - 100 359.7 ' 0 0 
Hours Off 0.0 0 7,690 

  Heati ig Load — Cooling Airflow — Heating Airflow 
Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

(Btuh) (t) (Cfn) (*) (Cfm) (*) 

-200,810 13 170 6,544.3 0 0 0.0 0 0 
-401,620 10 129 13,088.7 0 0 0.0 0 0 
-602,430 - 7 91 19,633.1 0 0 0.0 0 0 
-803,240 3 34 26,177.4 0 0 0.0 0 0 

-1,004,050 5 68 32,721.7 0 0 0.0 0 0 
-1,204,860 5 59 39,266.1 0 0 0.0 0 0 
-1,405,670 9 114 45,810.5 0 0 0.0 0 0 
-1,606,480 27 346 52,354.8 0 0 0.0 0 0 
-1,807,290 15 187 58,899.2 0 0 0.0 0 0 
-2,008,100 7 90 65,443.5 0 0 0.0 0 0 
-2,208,910 0 0 71,987.9 0 0 0.0 0 0 
-2,409,720 0 0 78,532.2 0 0 0.0 0 0 
-2,610,530 0 0 85,076.6 0 0 0.0 0 0 
-2,811,340 0 0 91,620.9 0 0 0.0 0 0 
-3,012,150 0 0 98,165.3 0 0 0.0 0 0 
-3,212,960 0 0 104,709.6 0 0 0.0 0 0 
-3,413,770 0 0 111,254.0 0 0 o;o 0 0 
-3,614,580 0 0 117,798.3 100 2,520 0.0 0 0 
-3,815,390 0 0 124,342.7 0 0 0.0 0 0 
-4,016,200 0 0 130,887.0 0 0 0.0 0 0 

0 0 7,472 0.0 0 6,240 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
BASE BUILDING ,, 

BUILDING     TEMPERATURE   PROFILES 

Temperature       — Zone Number -  
Range 1        4        2      11        3       5        7        9      12      13        6        8      10      14      15      16 

(F) 

Max. Temp. 82.6   81.5 201.1 120.2   86.4   85.1   84.9   83.3   85.3   96.2   85.1   88.5   84.5   85.1   88.5   84.5 
Mo./Hr. 10 21 10 23   9 19   8 16   7 20   7 24   7 24   7 22   7 20   8 17   7   3 10   1   7   6   7   3 10   1   7   6 

Day Type 2       2       2        2       4        114        4        2        5        2        5        5        2        5 

  Number of Hours   
Above 100 0       0 8,016 4,086       000000000000 

95-100 0       0 0     110       0       0 0        0       0    240        0        0        0        0        0       0 
90-95 0       0 91 1,239       0       0 0        0       0 1,494        0        0        0        0        0       0 
85-90 0        0 290     253     118        0 0        0      36 1,602      20     537        0      20     537        0 
80 -   85 954     517 227     585 1,161 1,221 1,140     704 1,182 1,215 1,939 3,376 1,585 1,939 3,338 1,585 
75 -   80 5,027 2,814 136     327 1,752 1,952 2,042 2,359 1,875     818 2,990 4,355 3,761 3,014 4,263 3,756 
70 -   75 1,202 3,711 0 1,256     631     601 524     694     596 1,435 1,380     492 1,340 1,238     595 1,333 
65 -   70 1,418 1,516 0     726 1,391 1,535 1,595 1,677 1,447 1,579 1,283        0 1,476 1,313      27 1,400 
60 -   65 159     202 0     178 1,107 1,076 1,088 1,366 1,166     377     523         0     446     530         0     504 
55-60 0        0 0        0     915     869 900     789     953        0     276        0     152     293        0     182 
50-55 0        0 0        0     671     632 626     546     658        0     349        0        0     363         0        0 
Below 50 0        0 0        0 1,014     874 845     625     847        0        0        0        0        0        0        0 

Min. Temp. 63.8   63.0 68.0   63.6   34.0   34.6 34.7   37.4   35.6   61.7   50.6   67.9   57.7   50.3   67.9   57.5 

Mo./Hr. 1   8   1 10 1   1   2   6   2 11   2   7 2   7   2   7   2   7   1   6   2   7   1    7   1   7   2   7   1   7   1   7 
Day Type 5        5 15        4        5 5        5        5        5        5        15        5        15 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
'BASE BUILDING 

MONTHLY ENERGY CONSUMPTIO 

ELEC DEMAND STEAM       STEAM 
Off Peak On Peak  On Peak WATER On Peak 

Month         (kWh) (kW)  (Therm) (1000 Gl) (Thrm/hr) 

Jan         163,358 813 12,170 0 72 
Feb          147,800 813 11,503 0 72 
March         178,338 813 8,726 0 65 
April        149,213 813 2,215 0 47 
May         191,208 948 0 72 0 
June         197,998 1,020 0-117 0 
July         196,533 1,068 0 192 0 
Aug         203,320 1,021 0 129 0 
Sept         174,233 971 0 67 0 
Oct          163,049 813 1,307 0 46 
Nov          152,314 813 4,498 0 58 
Dec          155,579 813 10,219 0 71 
Total       2,077,943 1,068 50,638 578 72 

Building Energy Consumption : 76,070 (Btu/Sq Ft/Year) Floor Area =   159,799 (Sq Ft) 
Source Energy Consumption : 175,408 (Btu/Sq Ft/Year) 
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EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref   Equip 
Nutn   Code 

0 LIGHTS 
ELEC 
PK 

1 MISC LD 
ELEC 
PK 

2 MISC LD 
GAS 
PK 

3 MISC LD 
OIL 
PK 

4 MISC LD 
P STEAM 
PK 

5 MISC LD 
P H0TH20 
PK 

■ 6 MISC LD 
P CHILL 

"PK 

1 EQ1001S 
ELEC 
PK 

1 EQ5100 
ELEC 
PK 

. 1 EQ5100 
WATER 
PK 

1 EQ5001 
ELEC 
PK 

1 EQ5010 
ELEC 
PK 

1 EQ53Ö0 

 - Monthly Consumption   
Jan   Feb  Mar   Apr   May  June  July   Aug   Sep  Oct   Nov   Dec 

78913  71397  86428  75155  82671  82671  75155  86428  75155  82671  75155  75155 
410.7  410.7  410.7  410.7  410.7  410.7  410.7  410.7  410.7  410.7  410.7  410.7 

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   0.0   0.0   0.0   0.0 

000000000000 
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    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   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   0.0   0.0   0.0   0.0   0.0   0.0 

oooooooooooo 
.0   CO   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 
0.0 

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   0.0   0.0   0.0 

2-STG CTV <555 TONS 
0    0 0 13792 20583 35246 22840 12946 

0.0   0.0 0.0 106.5 178.5 226.8 179.2 129.8 

COOLING TOWER 
0    0 0 5115 5115 4650 5348 4650 

0.0   0.0 0.0 23.3 23.3 23.3 23.3 23.3 

COCLING TOWER 
0    0    0    72   117   192   129 67 

0.0   0.0 0.0   0.6   1.0   1.2   1.0   0.8 

CHILLED KATER PUMP C.V. 
0    0 0  6562  6562  5966  6860  5966 

0.0   0.0 0.0  29.8  29.8 . 29.8  29.8  29.8 

CONDENSER WATER PUMP C.V. 
0    0 0  6562  6562  5966  6860  5966 

0.0   0.0 0.0  29.8  29.8  29.8  29.8  29.8 

CONTROL PANEL & INTERLOCK 

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 
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 

Total 

946,954 
410.7 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

105,407 
226.8 

24,878 
23.3 

578 
1.2 

31,916 
29.8 

31,916 
29.8 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 

BASE BUILDING 

ELEC 0 0    0 0 220 
PK 0.0 0.0   0.0 0.0 1.0 

2 EQ1000 PREVENTS COOLING ENERGY 

ELEC 0 0    0 0 0 
PK 0.0 0.0   0.0 0.0 0.0 

2 EQ5001 CHILLED WATER PUMP C.V. 

ELEC 0 0    0 0 0 
PK 0.0 0.0   0.0 0.0 0.0 

2 EÖ5010 CONDENSER WATER PUMP C.V. 
ELEC 0 0    0 0 - 0 
PK 0.0 0.0   0.0 0.0 0.0 

1 EQ40C3 FC CENTRIF. FAN C.V. 
ELEC 9754 8825  10683 9290 10219 
PK 46.4 46.4  46.4 46.4 46.4 

1 EQ4003 EC CENTRIF. FAN C.V. 
ELEC 2276 2059  2493 2168 2384 
PK 10.8 10.8  10.8 10.8 10.8 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 
PK 0.0 0.0   0.0 0.0 0.0 

3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 13975 12644  15305 13309 14640 
PK 66.5 66.5  66.5 66.5 66.5 

3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 1747 1580  1913 1664 1830 

"PK 8.3 8.3   8.3 8.3 8.3 

5 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 20030 18122  21937 19076 20983 
PK 95.4 95.4  95.4 95.4 95.4 

5 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 2504 2265  2742 2384 2623 
PK 11.9 11.9  11.9 11.9 11.9 

6 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 20030 18122  21937 19076 20983 

PK 95.4 95.4  95.4 95.4 95.4 

6 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 2504 2265  2742 2384 2623 

PK 11.9 11.9  11.9 11.9 11.9 

i EQ2101 PURCHASED DISTRICT STEAM 

P STEAM 2086 1971  1496 371 0 
PK 12.4 12.4  11.2 8.0 0.0 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 

220 

1.0 

0 

0.0 

0 

0.0 

0 

0.0 

10219 
46.4 

2384 

10.8 

0 

0.0 

14640 

66.5 

1830 
8.3 

20983 
95.4 

2623 
11.9 

20983 

95.4 

2623 

11.9 

0 

0.0 

200   230 

1.0   1.0 

0    0 

0.0   0.0 

0    0 

0.0   0.0 

0    0 

0.0   0.0 

9290  10683 
46.4  46.4 

2168  2493 

10.8  10.8 

0    0 

0.0   0.0 

13309  15305 
66.5  66.5 

1664  1913 
8.3   8.3 

19076  21937 

95.4  95.4 

2384  2742 

11.9  11.9 

19076  21937 

95.4  95.4 

2384  2742 

11.9  11.9 

0    0 

0.0   0.0 

200    0    0    0 

1.0   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 

0.0 

'I 1,070 
■■:?  1.0 . 

}■    0 
0.0 

0    0    0    0 
.0   0.0   0.0   0.0 

9290  10219  9290  9290 
46.4  46.4  46.4  46.4 

2168  2384  2168  2168 

10.8  10.8  10.8  10.8 

0    0    0    0 

0.0   0.0   0.0   0.0 

13309  14640  13309  13309 

66.5  66.5  66.5  66.5 

1664  1830  1664  1664 

8.3   8.3   8.3   8.3 

19076  20983  19076  19076 

95.4  95.4  95.4  95.4 

2384  2623  2384  2384 

11.9  11.9  11.9  11.9 

19076  20983  19076  19076 

95.4  95.4  95.4  95.4 

2384  2623  2384  2384 

11.9  11.9  11.9  11.9 

0   224   769  1751 

0.0   7.9  10.0  12.1 

0 

0.0 

0 

0.0 

117,051 

46.4 

27,312 
10.8 

0 

0.0 

167,695 

66.5 

20,962 

8.3 

240,355 

95.4 

30,044 

11.9 

240,355 

95.4 

30,044 

11.9 

8,668 
12.4 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
BASE BUILDING 

ELEC 6264 5667  6294  2267    0 0 0 0 0 1909 3937 5966 32,304 
PK 29.8 29.8  29.8  29.8   0.0 0.0 0.0 0.0 0.0 29.8 29.8 29.8 29.8 

1 E85061 CONDENSATE RETURN PUMP 
ELEC 117 106   118   42    0 0 0 0 0 36 74 112 604 
PK 0.6 0.6   0.6   0.6   0.0 0.0 0.0 0.0 0.0 0.6 0.6 0.6 0.6 

2 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM 10084 9532  7231  1844    0 0 0 0 0 1083 3730 8468 41,970 
PK 60.0 60.0  54.1  38.9   0.0 0.0 0.0 0.0 0.0 38.3 48.3 58.5 60.0 

2 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 5220 4723  5717  2386    0 0 0 0 0 2138 3778 4971 28,933 
PK 24.9 24.9  24.9  24.9   0.0 0.0 0.0 0.0 0.0 24.9 24.9 24.9 24.9 

2 EQ5061 CONDENSATE RETURN PUMP 
ELEC 26 23    28    12    0 0 0 0 0 11 19 25 143 
PK 0.1 0.1   0.1   0.1   0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 

3 EQ2000 PREVENT SUM OF HEAT ENERGY 
GAS 0 0    0    0    0 0 0 0 0 0 0 0 0 
PK 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 

3 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 0 0    0    0    0 0 0 0 0 0 0 0 0 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
BASE BUILDING 

  UTILITY  PEAK CHECKSUMS —- -  

Utility ELECTRIC DEMAND 

Peak Value  1,068.1  (kW) 
Yearly Time of Peak 14 (hr) 7 (mo) 

Hour 14 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description (kW) (*) 

Cooling Equipment 

1      EQ1001S 2-STG CTV <555 TONS 310.7 29.09 

Sub Total 310.7 29.09 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND 57.3 5.36 
3 SUMMATION OF FAN ELECTRICAL DEMAND 74.9 7.01 
5 SUMMATION OF FAN ELECTRICAL DEMAND 107.3 10.05 
6 SUMMATION OF FAN ELECTRICAL DEMAND 107.3 10.05 

Sub Total 346.8 32.4b 

Sub Total 0.0 0.00 

Miscellaneous 

lights 410.7 38.45 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 410.7 38.45 

Grand Total 1,068.1 100.00 
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.nnntnnt**tntnn*ttnn*ninnttntn*ttntnn*nnntnnn**n*nn 
tttttnwnnMtttntttntntnnnittttntntttnnnunnmttttttntMtt 
'**. n 
.** TRACE      600      ANALYSIS ** 
..** ** 
tt 5y ** 
** ** 
tttwtttmnnttttntnntnttnntnnttntnunnttntutnunntntnt 
ttt*n*ttttntntnnntnntttttttnttntntnnnnttnnttnntttnt*ttttt 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 122 

Weather File Code: CARLIS LE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0892 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

5:42:45  2/ 2/94 
CB122 .TM 
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AIRFLOW - ALTERNATIVE 2 
DOUBLE GLAZED WINDOWS 

 S Y S 
(Desi 

TEH  SUMMARY- 
jn Airflow Quantities) 

Auxil. Room 
Outside Cooling Heating Return Exhaust Supply Exhaust 

System System Airflow Airflow Airflow Airflow Airflow Airflow Airflow 
Number  Type (CflB) (Cfn) (Cfn) (Cfn) (Cfn) (Cfn) (Cfi) 

1 TRH 10,853 36,175 36,175 36,175 10,853 0 0 
2 SZ 0 17,670 17,670 17,670 0 0 17,730 
3 INDFP 5,830 19,435 19,435 34,463 19,435 34,668 0 
4 UH 0 0 1,835 0 0 0 0 
5 DD 8,357 27,856 27,856 28,711 27,856 0 0 
6 DD 8,357 27,856 27,856 28,711 9,212 0 0 

Totals 33,397 128,992 130,827 145,730 67,355 34,668 17,730 

CAPACITY - ALTERNATIVE 2 
D0U8LE GLAZED WINDOWS 

 rnnl 

(Design Capacity Quantities) 

System System 
Number  Type 

Main Sys. 
Capacity 

(Tons) 

Aux. Sys. 
Capacity 

(Tons) 

ing 
Opt. Vent 
Capacity 

(Tons) 

Cooling 
Totals 
(Tons) 

Main Sys. Aux. Sys. 
Capacity Capacity 

(Btuh)   (Btuh) 

Preheat 
Capacity 

(Btuh) 

Reheat 
Capacity 

(8tuh) 

Humidif. 
Capacity 

(Btuh) 

Opt. Vent 
Capacity 

(Btuh) 

Heating 
Totals 
(Btuh) 

1 TRH 
2 SZ 
3 INDFP 
4 UH 

-■:..,'  5 OD 

C'/'V'i DD 
Totals 

81.5 
3.2 

45.0 
0.0 

62.3 
62.3 
254.3 

0.0 
0.0 
92.8 
0.0 
0.0 
0.0 
92.8 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
o 

81.5 
3.2 

137.7 
0.0 

62.3 
62.3 
347.1 

-63,182      0 
-9,461      0 

-590,294 -1,092,710 
-6,715      0 

-422,817      0 
-215,767      0 

-1,313,236 -1,092,710- 

-480,162 
-105,950 

0 
0 

-370,128 
-370,128 

-1,326,363 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

-548,345 
-9,461 

-1,683,004 
-6,715 

-792,945 
-585,894 

-3,626,363 

- The bui Id ing p< ;akec at hour 14 month 7 with a ca pacity of 254.3 tons 
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ENGINEERING CHECKS - ALTERNATIVE 2 
DOUBLE GLAZED W» 

ENGINEERING  CHECKS 

System Main/ System 
Number Auxiliary Type 

1 Main TRH 
2 Main SZ 
3 Main INDFP 
3 Auxiliary INOFP 
4 Main UH 
5 Main DD 
6 Main DD 

Percent  Cooling Heating 
Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 

Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

30.00 0.63 443.7 705.9 17.00 0.63 -9.53 57,549 
0.00 4.31 5,606.9 1,301.0 9.22 4.31 -2.31 4,100 
30.00 0.47 432.2 919.8 13.05 0.47 -14.27 41,364 
0.00 0.84 373.8 446.0 26.91 0.84 -26.42 41,364 
0.00 0.00 0.0 0.0 0.00 0.72 -2.64 2,544 

30.00 1.03 446.9 435.1 27.58 1.03 -29.24 27,121 
30.00 1.03 -446.9 435.1 27.58 1.03 -21.60 27,121 
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System 1 Peak TRH TERMINAL REHEAT 

************************* COOLING COIL PEAK **************** 
Peaked at Time ">      Mo/Hr: 7/14 
Outside Air = :>      OADB/WB/HR: 91/ 74/105.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 

, «all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total--) 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNOR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-)   481,661 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 
0 

18,940 
0 
0 

18,940 

398,781 
63,941 

0 
462,722 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

18,007 
0 

-5,402 
0 

12,605 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 

-18,940 
0 
0 

18,940 

398,781 
63,941 

0 
462,722 

0 
406,913 
77,173 
18,007 

0 
0 

-5,402 
0 

0   978,353 100.00 

t*********** 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

**** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 7/16   *        Mo/Hr: 13/ 1 ■■ 
OADB: 91     * OAOB:  4 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.94 
0.00 
0.00 
1.94 

40.76 
6.54 
0.00 

47.30 
0.00 

41.59 
7.89 
1.84 
0.00 

-0.00 
-0.55 
0.00 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

18,940 
0 
0 

18,940 

Percnt 
Of Tot 

424 020 89 45 
31 097 6 56 

0 0 00 
455 117 96 00 

0 0 00 
0 0 00 

0 00 
0 00 
0 00 

0 -0 00 
0 00 
0 00 

474,057 100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-68,182 
0 
0 

-68,182 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-68,182 
0 
0 

-68,182 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
0.00 
0.00 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-68,182 -68,182  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 
81.5 
0.0 
0.0 

81.5 

(Mbh) 
978.4 

0.0 
0.0 

978.4 

Sens Cap. 
(Mbh) 
719.6 

0.0 
0.0 

Coil Airfl 
(cfm) 
36,175 

0 
0 

Entering DB/WB/HR 
Deg F. 
80.0 
0.0 
0.0 

Deg F 
67.5 
0.0 
0.0 

Grains 
83.9 
0.0 
0.0 

Leaving OB/KB/HR 
Deg F Deg F Grains 
61.0  59.3  74.8 
0.0  0.0   0.0 
0.0  0.0   0.0 

Gross Total   Glass (sf) (%) 
Floor 
Part 
ExFlr 
Roof 
Wall 

57,549 
16,570 

0 
0 
0 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Hufiiidif 
Opt Vent 
Total 

--HEATING COIL SELECTION  
Capacity Coil Airfl Ent 

(cfm (Mbh) 
-68.2 

0.0 
-480.2 

-0.0 
0.0 
0.0 

-548.3 

36,175 
0 

36,175 
0 
0 
0 

Deg 
68 
0 

48 
0 
0 
0 

Lvg 
Deg F 
69.7 
0.0 

61.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

■AIRFLOWS (cfml 
Cooling 
10,853 

0 
36,175 
36,175 
36,175 
10,853 

0 
0 

-ENGINEERING CHECKS— 
Heating Clg \  OA 

0 Clg Cfm/Sqft 
0 Clg Cfm/Ton 

36,175 Clg Sqft/Ton 
0 Clg Btuh/Sqft 

36,175 No. People 
0 Htg %  OA 
0 Htg Cfa/SqFt 
0 Htg Btuh/SqFt 

-TEMPERATURES (F) — 
30.0 
0.63 

443.70 
705.87 
17.00 

137 
0.0 

0.63 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
63.0 
75.0 
75.5 
80.0 
75.0 
0.5 
0.4 

-9.53  Fn Frict  1.1 

Htg 
69.7 
68.0 
68.0 
68.C 
68.0 
0.5 
0.4 
1.1 
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System Peak SZ SINGLE ZONE 

************************* CODLING COIL PEAK ***************** 
Peaked at Time ">      Mo/Hr: 7/16 
Outside Air ==>      0AD3/W8/HR: 91/ 73/ 98,0 

Envelope Loads 
Skylite Solr 
Skylite Cond 

' Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total--) 

Ceiling Lead 
Outside Air 
Sup. Fan Heat 
Ret, Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Soace 
Sens.Hat. 

(Btuh) 
0 
0 
0 

531 
162 
747 

0 
0 
0 

1,440 

30,623 
4,712 

0 
35,335 
1,918 

0 

38,693 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

183 

1,042 

-1 
0 

,918 
0 

0 
0 

0 
0 

-876 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

860 
531 
162 
929 

0 
0 
0 

2,483 

30,623 
4,712 

0 
35,335 

0 
0 
0 
0 
0 
0 
0 
0 

* 

* 

* 
* 

* 

* 
* 
* 
* 
* 
* 
* 
* 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
2.27 
1.40 
0.43 
2.46 
0.00 
0.00 
0.00 
6.56 

80.98 
12.46 
0.00 

93.44 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 
0.00 
0.00 

37,817 100.00 

*** CLG SPACE 
Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 

531 
162 
747 

0 
0 
0 

1,440 

30,623 
2,223 

0 
32,845 

397 
0 

-COOLING COIL SELECTION- 

PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OAOB:  4 

7/16 
91 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
1.53 
0.47 
2.15 
0.00 
0.00 
0.00 
4.15 

88.29 
6.41 

. 0.00 
94.70 
1.14 
0.00 
0.00 
0.00 
0.00 

-0.00 
0.00 
0.00 

34,683  100.00 

Total Capacity 

Main Clg- 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
3.2 
0.0 
0.0 
3.2 

(Mbh) 
37.8 
0.0 
0.0 

37.8 

Sens Cap. 
(Mbh) 
35.3 
0.0 
0.0 

Coil Ai 
(cfm) 
17,670 

0 
0 

fl Entering DB/WB/HR 
Deg F. 
76.6 
0.0 
0.0 

Deg F 
68.9 
0.0 
0.0 

Grains 
96.9 
0.0 
0.0 

Leaving DB/W8/HR 
Deg F Deg F Grains 
73.2  68.3  99.1 
0.0  0.0   0.0 
0.0  0.0   0.0 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 

-766 
-2,286 

0 
0 
0 

-3,052 

0 
0 
0 
0 

-243 
0 

-3,295 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-3,224 
0 

-766 
-2,870 

0 
0 
0 

-6,860 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

:'(*) 
0.00 
0.00 

47.00 
0.00 

11.16 
41.84 
0.00 
0.00 
0.00 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.0G 
O.OC 
0.00 
o.oc 
o.oc 

-6,860  100.0C 

-AREAS- 
Gross Total   Glass (sf) (%) 
Floor 
Part 
ExFlr 
Roof 
Wall 

4,100 
0 
0 

580 
196 

0 
21 11 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-9.5 
0.0 

-106.0 
0.0 
0.0 
0.0 

-9.5 

Coil Airfl 
(cfm) 
17,670 

0 
17,670 

0 
0 
0 

Ent 
Deg F 
67.7 
0.0 

67.7 
0.0 
0.0 
0.0 

Lvg 
Deg 
68 
0 

73 
0 
0 
0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
R«i Exh 
Auxil 

•AIRFLOWS (cfmi 
Cooling 

0 
0 

17,670 
0 
0 
0 

17,730 
0 

Heating 
0 
0 

17,670 
0 

17,670 
0 
0 

-ENGINEERING CHECKS- 
Clg X OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg %  OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
4.31 

5606.95 
1300.99 

9.22 
10 

0.0 
4.31 

-2.31 

-TEMPERATURES (F)- 
Type 

SAD3 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
73.2 
76.5 
79.7 
76.6 
75.0 
0.0 
0.0 
0.0 

Htg 
68.2 
67.7 
67.7 
67.7 
68.0 
O.C 
O.C 
O.C 
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System  , 3 81ock INDFP - 4-PIPE INDUCTION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK «*«*** 
Peaked at Time "> lio/Hr: 7/14 * Mo/Hr: 7/20 * Mo/Hr: 13/ 1 
Outside Air -> QADB/WB/HR: 91/ 74/105. 0 * 

* 
OADB: 83 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se ns.tLat. Sensible Latent Total Of Tot * Sens ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) {%) * (Btuh)   (Btuh) (*) 
• Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Roof Cond 474 21,484 21 957 1.31 * 740 0.13 * -1, 579   -73,446 4.36 
Glass Solar 154,605 0 154,605 9.19 * 138,868 24.40 * 0      0 0.00 

„■;. Glass Cond 36,551 0 36 551 2.17 * 24 143 4.24 * -185,619  -185,619 11.03 
; Wall Cond 113,330 16,902 130,232 7.74 * 172,726 30.35 * -328,407  -377,319 22.42 

■Partition 0 0 0.00 * 0 0.00 * 0      0 0.00 
■\  Exposed Floor 0 0 0.00 * 0 0.00 * 0      0 0.00 

Infiltration 650,287 . 650,287 38.66 * 126,598 22.24 * -1,046,619 -1,046,619 62.19 
Sub Total") 955,246 38,386 993,632 59.07 * 463,073 81.37 * -1,562,224 -1,683,004 100.00 

Internal Loads * * 
Lights 277,623 0 277 628 16.51 * 75,396 13.25 * 0       0 0.00 
People 45,248 45, 248 2.69 * 5 354 0.94 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total-) 322,876 0 0 322, 876 19.20 * 80 750 14.19 * 0      0 0.00 

Ceiling Load 14,654 -14,654 0 0.00 * 25 171 4.42 * -47, 811       0 0.00 
Outside Air 0 0 0 252,299 15.00 * 0 0.00 * 0      0 0.00 
Sup. Fan Heat 110,564 6.57 * 0.00 * 0 0.00 
Ret. Fan Heat 13,820 13,820 0.82 * 0.00 * 0 o.oc 
Ouct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 122 122 0.01 * 122 0.02 * 0       0 o.oc 
Exhaust Heat -11,266 0 -11, 266 -0.67 * 0.00 * 0 O.OG 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
0 0.00 

Grand Total-) 1 292,898 26,287 0 1,682,048 100.00 * 569 116 100.00 * -1,610,035 -1,683,004 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/KB/HR Leav ing D8/KB/HR' Gross Total   Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfm) Oeg F Oeg F Grains Oeg F Oeg F Grains Floor 41,364 

Main Clg-  45.0 539.6 385.7 19,435 80.9 66 7  78 .0 60.4 58.0 70.1 Part 0 
Aux Clg   92.8 1,113.0 720.5 34,668 75.0 63 .8  73 .2 65.7 53.1 41.6 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 14,680 0  0 
Totals   137.7 1,652.6 Wall 28,354    5,152  18 

-TEMPERATURES (F) — niminu ouiu OCLCHlun -mnriuno jumj --tniilHlLIUNti l/HtUS" 

■■'"'■ Capacity Coil Airfl Ent Lvg Type Pooling \ Seating Clg * OA 30.0 Type  Clg Htg 
(Mbh) (cfm) Oeg F Oeg F Vent 5,830 0 Clg Cfm/Sqft 0.47 SAOB   65.7 92.4 

Main Htg  -590.3 19,435 64.5 92.4 Infil 15,028 15,028 Clg Cfm/Ton 432.19 Plenum  76.1 64.4 
Aux Htg -1,092.7 34,668 68.0 97.0 Supply 19,435 19,435 Clg Sqft/Ton 919.84 Return  76.8 64.5 
Preheat    -0.0 19,435 64.5 60.4 Mincfm 0 0 Clg Btuh/Sqft 13.05 Ret/OA  80.9 64.5 
Reheat     0.0 0 0.0 0.0 Return 19,435 19,435 No. People 98 Runarnd 75.0 68.0 
Humidif     0.0 0 0.0 0.0 Exhaust 5,830 0 Htg % OA 0.0 Fn MtrTD 1.3 1.3 
Opt Vent    0.0 0 0.0 0.0 Rffi Exh 0 0 Htg Cfm/SqFt 0.47 Fn BldTO 1.0 1.0 
Total   -1,683.0 Auxil 34,668 34,668 Htg Btuh/SqFt -14.27 Fn Frict 2.9 2.9 
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System Block UNIT HEATERS 

' ************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time ->      Mo/Hr: 0/ 0 
Outside Air ->     0ADB/W8/HR: 0/ 0/ 0.0 

Sen: 
Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loaas 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
,.+Lat. 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 
OAOB: 

0/ 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-6,715 
0 
0 

-6,715 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-6,715 
0 
0 

-6,715 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
0.00 
0.00 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-6,715 -6,715  100.00 

-COOLING COIL SELECTION- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Hbh) 
o.o 
o.o 
0.0 
0.0 

Sens Cap. 
(Nbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfi) 

0 
0 
0 

Entering D8/KB/HR 
Deg F. Oeg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Oeg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Gross Total 
Floor 
Part 
ExFlr 
Roof 
Wall 

-AREAS  
Glass (sf) {%) 

2,544 
1,632 

0 
0 
0 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-6.7 
0.0 
0.0 
0.0 
0.0 
0.0 

-6.7 

Coil Airfl 
(cfni) 
1,835 

0 
0 
0 
0 
0 

Ent 
Deg F 
68.0 
0 
0 
0 
0 
0 0 

Lvg 
Deg 
71 
0 
0 
0 
0 
0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

•AIRFLOWS (cfu 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

Heating 
0 
0 

1,835 
0 

1,835 
0 
0 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F) — 
Clg X  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.72 
-2.64 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 

Htg 
71.4 
68. C 
68.0 
68.C 
68.C 
O.C 
0.0 
O.C 
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System Block 0D DOUBLE DUCT 

************************* COOLING COIL 

Peaked at Time --) Mo/Hr: 
Outside Air ->      0ADB/K8/HR: 

PEAK ***************** 
7/14 
91/ 74/105.0 

Envelope Loads 
; Skylite Solr 
Skylite Cond 

' Roof Cond 
Glass Solar 
Glass Cond 

■-v. Wall Cond 
/Partition 

Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
disc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

14,486 
15,817 
3,286 
4,161 

0 
0 

29,259 
67,009 

190,44? 
30,203 

0 
220,650 

1,375 
0 

5,428 

294,461 

Ret. 
Sens 

19 

Air 
ible 
tun) 

0 
0 
0 
0 
0 

526 

526 

0 

0 
0 

,375 
0 

809 
0 

,934 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

14,486 
15,817 
3,236 
4,687 

0 
0 

29,259 
67,535 

190,447 
30,203 

0 
220,650 

0 
286,016 
158,470 
19,809 

0 
5,428 

-9,934 
0 

9,026 747,973 100.00 

************ 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Percnt 
Of Tot 

(X) 
0.00 
0.00 
1.94 
2.11 
0.44 
0.63 
0.00 
0.00 
3.91 
9.03 

25.46 
4.04 
0.00 

29.50 
0.00 

38.24 
21.19 
2.65 
0.00 
0.73 
-1.33 
-0.00 

*** CLG SPACi 
Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 

16,221 
14,694 
3,509 
5,622 

0 
0 

14,420 
54,465 

200,839 
14,612 

0 
215,452 

1,553 
0 

5,428 

PEAK ************ HEATING COIL PEAK ******** 
7/16 
91 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
5.86 
5.31 
1.27 
2.03 
0.00 
0.00 
5.21 
19.67 

72.53 
5.28 
0.00 

77.81 
0.56 
0.00 
0.00 
0.00 
0.00 
1.96 
0.00 
0.00 

276,897  100.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-48,286 
0 

-16,588 
-16,677 

0 
0 

-59,539 
-141,090 

0 
0 
0 
0 

-4,627 
0 

-53,926 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-48,286 
0 

-16,588 
-18,921 

0 
0 

-59,539 
-143,334 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-53,926 
0 
0 

Percnt 
Of Tot 

■(*) 

0.00 
0.00 

24.48 
0.00 
8.41 
9.59 
0.00 
0.00 

30.18 
72.66 

0.00 
0.00 
'0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

27.34 
0.00 
0.00 

-199,643  -197,260  100. 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Total Capacity 
(Tons) 

- 62.3 
0.0 
0.0 

62.3 

(Mbh) 
748.0 

0.0 
0.0 

748.0 

Sens Cap. 
(Mbh) 
571.6 

0.0 
0.0 

Coil Airfl 
(cfm) 
27,856 

0 
0 

-HEATING COIL SELECTION- 
Capacity 

(Mbh) 
-422.8 

0.0 
-370.1 

0.0 
0.0 
0.0 

-792.9 

Coil Airfl 
(cfm) 
27,856 

0 
27,856 

0 
0 

Ent 
Deg F 
60.6 
0.0 

48.4 
0.0 
0.0 
0.0 

Lvg 
Deg F 

Entering D8/WB/HR   Leaving 08/WB/HR   Gross Total   Glass (sf) (*) 
Deg F. 
80.4 
0.0 
0.0 

Deg F 
68.3 
0.0 
0.0 

Grains 
87.2 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

Deg F 
60.6 
0.0 
0.0 

Deg F 
60.3 
0.0 
0.0 

-AIRFLOWS (cfm) 
Cooling 

8,357 
855 

27,856 
0 

27,856 
8,357 

0 
0 

Heating 
0 

855 
27,856 

0 
27,856 

0 
0 
0 

Grains 
79.7 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

-ENGINEERING CHECKS- 
Clg X OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

30.0 
1.03 

446.90 
435.11 
27.58 

65 
0.0 
1.03 

-29.24 

27,121 
0 
0 

8,563 
1,613 

0 
460 

0 
29 

-TEMPERATURES (F) — 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn 81dTD 
Fn Frict 

Clg 
65.9 
75.4 
76.1 
80.4 
75.0 
1.3 
1.0 
2.9 

Htg 
74.6 
66.5 
67.5 
67.5 
68.C 
1.3 
l.C 
2.9 
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System 6 Block OD - DOUBLE DUCT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked a t Time -> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
.Outside Air -> 0ADB/H6/HR: 91/ 74/105.0 * 

* 
OADB: 91 * OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se is.Hat. Sensible Latent Total Of Tot * Sens ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylit e Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 14,486 0 14,486 1.94 * 16 221 5.86 * -48,286 -48,286 24.48 
Glass Solar 15,817 0 15,817 2.11 * 14 694 5.31 * 0 0 0.00 
Glass Cond 3,236 0 3,286 0.44 * 3 509 1.27 * -16,588 -16,588 8.41 
Wall Cond 4,161 526 4,687 0.63 * 5,622 2.03 * -16,677 -18,921 9.59 
Partit ion 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infilt ration 29,259 29,259 3.91 * 14 420 5.21 * -59,539 -59,539 30.18 
Sub To tal"> 67,009 526 67,535 9.03 * 54 465 19.67 * -141 090 -143,334 72.66 

Internal Loads * * 
Lights 190,447 0 190,447 25.46 * 200 839 72.53 * 0 0 0.00 
People 30,203 30,203 4.04 * 14 612 5.28 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 220,650 0 0 220,650 29.50 * 215 452 77.81 * 0 0 0.00 

Ceiling Load 1,375 -1,375 0 0.00 * 1 553 0.56 * -4, 627 0 0.00 
Outside Air 0 0 0 286,016 38.24 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 158,470 21.19 * 0.00 * 0 0.00 
Ret. Fan Heat 19,809 19,809 2.65 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 5,428 5,428 0.73 * 5 428 1.96 * -53; 926 -53,926 27.34 
Exhaust Heat -9,934 0 -9,934 -1.33 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 -0.00 * 0.00 * 

* 
* 

0 0.00 

Grand Total-) 294,461 9,026 0 747,973 100.00 * 276 897 100.00 -199, 643 -197,260 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving D8/WB/HR Gross Total Glass (sf) (*) 
(Tons) (Nbh) (Mbh) (cfn) Deg F. Deg F Grains Deg F Deg F Grains Floor 27, 121 

Main Clg 62.3 748.0 571.6 27,856 80.4  68 3  87 .2 60.6 60.3 79.7 Part 0 
Aux Clg 0.0 0.0 0.0 0 0.0  0.0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent 0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 Roof 8, 563 0  0 
Totals 62,3 748.0 Wall 1, 613     460  29 

ncHiinu OUJ.L OCLC^I iim  mrcrLuno ^uw; --tNblNttlUHlj l/MtUS-- ~ -ItnPtKHIUKtS IN — 
Capacity Coil A rfl  Ent Lvg Type Pooling t ieating Clg X  OA 30.0 Type  Clg Htg 

(Mbh) (cffli)  Deg F Deg F Vent 8,357 0 Clg Cfm/Sqft 1.03 SADB    65.9 74.6 
Main Htg -215.8 27,856  67.5 74.6 Infil 855 855 Clg Cfm/Ton 446.90 Plenum  75.4 66.5 
Aux Htg 0.0 0   0.0 0.0 Supply 27,856 27,856 Clg Sqft/Ton 435.11 Return  76.1 67.5 
Preheat -370.1 27,856  48.4 60.6 Mincfm 0 0 Clg Btuh/Sqft 27.58 Ret/OA  80.4 67.5 
Reheat 0.0 0   0.0 0.0 Return 27,856 27,856 Ho. People 65 Runarnd 75.0 68.C 
Humidif 0.0 0   0.0 0.0 Exhaust 8,357 0 Htg %  OA 0.0 F n MtrTD  1.3 1.3 
Opt Vent 0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/Sqft 1.03 F n SldTD  1.0 1.0 
Total -585.9 Auxil 0 0 Htg Btuh/SqFt -21.60 F n Frict 2.9 2.S 
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BUILDING U-VALUES - ALTERNATIVE 2 
'DOUBLE GLAZED Mit 

U I L D I N G  U - V A L U E 

— Room U-Val ues --- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 SU8 BSI1T, BSMT W 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 
Zone 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 

4 BSMT E 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
Zone 4 Total/Ave. 0.229 0.000 0.000 0.000- 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
System 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0!317 46.4 9.54 

2 TOILETS, KITCHEN 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 29.4 5.93 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 29.4 5.93 

11 TOILETS » ROOF 0.000 0.000 0.000 0.000 0.088 0.000 0.000 0.000 0.317 71.1 15.13 
Zone 11 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.000 0.000 0.000 0.317 71.1 15.13 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.317 35.3 7.23 

3 STAIRS 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.229 0.000 103.3 21.63 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.229 0.000 103.3 21.63 

5 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 57.9 12.05 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 57.9 12.05 

7 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 56.7 11.81 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 56.7 11.81 

9 3RD FL OFFICES 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.317 102.3 21.84 
Zone 9 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.317 102.3 21.84 

12 STAIRS W ROOF 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.229 0.000 146.4 31.13 
Zone 12 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.229 0.000 146.4 31.13 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.256 0.317 74.1 15.63 

13 SUPPLY STORAGE 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
Zone 13 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
System , 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
:':r"r~t 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 32.5 6.60 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 32.5 6.60 

8 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.000 27.0 5.41 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.000 27.0 5.41 

■'.   10 

3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.000 71.5 15.21 
Zone 10 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.000 71.5 15.21 
System 5 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.317 43.1 8.94 

:.. H 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 32.5 6.60 
Zone 14 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 32.5 6.60 

. 15 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.000 27.0 5.41 
Zone 15 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.000 27.0 5.41 

16 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.000 71.5 15.21 
Zone 16 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.000 71.5 15.21 
System 6 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.317 43.1 8.94 
Building 0.229 0.000 0.000 0.000 0.088 0.550 0.563 0.256 0.317 52.6 10.93 
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BUILDING AREAS - ALTERNATIVE 2 
DOUBLE GLAZED WINDOWS 

BUILDING     AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate    Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 SUe BSNT, 6SMT W  1 1   45,125 45,125 13,222 0 0 0 0 0 0 0 
Zone 1 Total/five. 45,125 13,222 0 0 0 0 0 0 0 

4 BSMT E        1 1   12,424 12,424 3,348 0 0 0 0 0 0 0 
Zone 4 Total/Ave. 12,424 3,348 0 0 0 0 0 0 ,0 
System 1 Total/Ave. 57,549 16,570 0 0 0 0 0 0 0 

2 TOILETS, KITCHEN  1 1    3,520 3,520 0 0 0 0 0 21 11 174 
Zone 2 Total/Ave. 3,520 0 0 0 0 0 21 11 174 

11 TOILETS W ROOF   1 1     580 580 0 0 0 0 580 0 0 0 
Zone 11 Total/Ave. 580 0 0 0 0 580 0 0 0 
System 2 Total/Ave. 4,100 0 0 0 0 580 21 11 174 

3 STAIRS        1 1     560 560 0 0 0 0 0 255 29 ' 625 
Zone 3 Total/Ave. 560 0 0 0 0 0 255 29 625 

5 1ST FL OFFICES   1 1    11,724 11,724 0 0 0 0 0 1,573 19 6,530 
Zone 5 Total/Ave. 11,724 0 0 0 0 0 1,573 19 6,530 

7 2ND FL OFFICES   1 1    14,400 14,400 0 0 0 0 0 1,610 17 7,730 
Zone 7 Total/Ave. 14,400 0 0 0 0 0 1,610 17 7,730 

9 3RD FL OFFICES   1 1    14,400 14,400 0 0 0 0 14,400 1,610 17 8,010 
Zone 9 Total/Ave. 14,400 0 0 0 0 14,400 ' 1,610 '17 8,010 

12 STAIRS III ROOF    1 1     280 280 0 0 0 0 280 105 25 307 
Zone 12 Total/Ave. 280 0 0 0 0 280 105 25 307 
System 3 Total/Ave. 41,364 0 0 0 0 14,680 5,152 18 23,202 

13 SUPPLY STORAGE   1 1    2,544 2,544 1,632 0 0 0 0 0 0 0 
Zone 13 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 
System , 4 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 
7'6 1ST FL CEN OFFCS  1 1    9,884 9,884 0 0 0 0 0 250 19 1,038 

Zone 6 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 
8 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 

Zone 8 Total/Ave. 8,674 0 0 0 0 0 105 66 55 
10 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8,563 105 64 60 

Zone 10 Total/Ave. 8,563 0 0 0 0 8,563 105 64 60 
System 5 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 

14 1ST FL CEN OFFCS  1 1    9,884 9,884 0 0 0 0 0 250 19 1,038 
Zone 14 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

15 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 
Zone 15 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

16 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8,563 105 64 60 
Zone 16 Total/Ave. 8,563 0 0 0 0 8,563' 105 64 60 
System 6 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 
Building 159,799 18,202 0 0 0 32,386 6,095 19 25,681 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 2 .,"..,'. 
D0U8LE GLAZED WJi 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 0.088 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.313 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value =  0.199 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  3.96 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) : 21.90 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
BOUBLE GLAZED WINDOWS 

E M LOAD P R 0 F I L i 

System Total s 

Percent — Cooling Load    Heatinc Load — Cooling Airflow — Heating Airflow 
Desi gn Cap. Ho urs Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfn) U) (Cfm) (*) 

0 - 5 17.4 0    0 -186,616 16 190 6,541.3 0 0 0.0 0 0 
5 - 10 34.7 0   0 -373,231 4 44 13,082.7 0 0 0.0 0 0 

10 - 15 52.1 7   80 -559,847 - 10 121 19,624.1 0 0 0.0 0 0 
15 - 20 69.4 9   96 -746,463 3 40 26,165.4 0 0 0.0 0 0 
20 - 25 86.8 6   64 -933,078 5 65 32,706.7 0 0 0.0 0 0 
25 - 30 104.1 3   36 -1,119,694 7 83 39,248.1 0 0 0.0 0 0 
30 - 35 121.5 17  186 -1,306,310 7 82 45,789.5 0 0 0.0 0 0 
35 - 40 138.8 14  155 -1,492,926 30 366 52,330.8 0 0 0.0 0 0 
40 - 45 156.2 9   91 -1,679,541 16 191 58,872.2 0 0 0.0 0 0 
45 - 50 173.5 5   53 -1,866,157 3 41 65,413.5 0 0 0.0 0 0 
50 - 55 190.9 6   64 -2,052,773 0 0 71,954.9 0 0 0.0 0 0 
55 - 60 208.2 2   22 -2,239,388 0 0 78,496.2 0 0 0.0 0 0 
60 - 65 225.6 2   23 -2,426,004 0 0 85,037.6 0 0 0.0 0 0 
65 - 70 242.9 7   75 -2,612,620 0 0 91,578.9 0 0 0.0 0 0 
70 - 75 260.3 7   80 -2,799,236 0 0 98,120.3 0 0 0.0 0 0 
75 - 80 277.7 3   35 -2,985,851 0 0 104,661.6 0 0 0.0 0 0 
80 - 85 295.0 1   10 -3,172,467 0 0 111,203.0 0 0 0.0 0 0 
85 - 90 312.4 0    0 -3,359,083 0 0 117,744.3 100 2,520 0.0 0 0 
90 - 95 329.7 0   0 -3,545,699 0 0 124,285.7 0 0 0.0 0 0 
95 - 100 347.1 0    0 -3,732,314 0 0 130,827.0 0 0 0.0 0 0 
Hours Off 0.0 0 7,690 0 0 7,537 0.0 0 6,240 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
BOUBLE GLAZED WINDOWS 

BUILDING  TEMPERATURE PROFILES 

Temperature    Zone Number   
Range 1   4   2  11   3   5   7   9  12  13   6   8  10  14  15  16 

Tr      (F) 

Max. Temp. 82.6 81.5 209.9 120.2 86.6 85.0 84.8 83.4 85.6 96.2 85.3 89.0 84.5 85.3 89.0 84.5 
;; • Mo./Hr. 10 2110 23 9 19 8 16 7 20 7 24 7 24 7 21 7 22 8 17 7 3 10 4 7 6 7 3 10 4 7 6 

Day Type 2   2   2   ?   ■:   1   !   4   4   2   5   2   5   5   2   5 

  Number of Hours   
/Above 100 0        0 8,016 4,086        000000000000 

95 - 100 0        0 0     110        0        0 0 0 0 240 0 0        0 0        0        0 
90-95 0        0 162 1,239        0        0 0 0 0 1,494 0 0        0 0        0        0 
85-90 0        0 265     253     140        0 0 0 52 i,6C2 30 744        0 30     664        0 
80-85 954     517 215     535 1,221 1,271 1.220 804 1,200 1,215 2,044 3,664 1,616 2,044 3,611 1,616 
75 -   80 5,027 2,814 102     327 1,883 1.994 2,016 2.407 1,999 818 3,012 4,056 3,808 3,032 4,053 3,803 
70-   75 1,202 3,711 0 1,256     462     627 656 801 472 1,435 1,541 296 1,324 1,406     420 1,289 
65 -   70 1,418 1,516 0     726 1,570 1.513 1.493 1,612 1,514 1,579 1,141 0 1,438 1,186       12 1,386 
60 -   65 159     202 0     178 1,132 1,147 1,205 1,409 1,295 377 421 0     453 466        0     509 
55-60 0        0 0        0     833     872 855 746 957 0 330 0     121 340        0     157 
50-55 0        0 0        0     659     543 519 428 548 0 241 0        0 256        0        0 
Below 50 0        0 0        0     855     793 796 553 723 0 0 0        0 0        0        0 

Min. Temp. 63.8   63.0 68.1   63.6   35.3   35.8 35.9 38.8 36.9 61.7 51.9 68.0   58.3 51.6   68.0   58.0 
Mo./Hr. 1   8   1 10 1    1   2   6   2   7   2   7 2   7 2   7 2   7 1   6 2   7 1    1    1   7 2   7   1   1    1   7 

Day Type 5        5 15        5        5 5 5 5 5 5 15 5        15 



Trane Air Conditioning Economics v, v 600 ■■•■- 
By: Trane Customer Direct Service Network PAGE 34 

MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 , 
DOUBLE GLAZED WINDOWS 

MONTHLY  ENERGY  CONSÜMPTIO 

ELEC DEMAND STEAM       STEAM DMND 
Off Peak On Peak  On Peak WATER On Peak 

Month         (kWh) (kW) (Therm) (1000 Gl) (Thrm/hr) 

Jan         163,358 813 10,933 0 65 
Feb         147,800 813 10,358 0 65 
March         178,338 813 7,721 0 5*8 
April         148,713 813 1,579 0 41 
May         191,368 947 0 73 0 
June         198,133 1,011 0-118 0 
July         196,371 1,060 0 192 0 
Aug          208,413 1,018 0 130 0 
Sept         174,456 974 0 69 0 
Oct          160,617 813 810 0 40 
Nov          151,428 813 3,728 0 52 
Dec          155,579 813 9,096 0 63 
Total       2,074,575 1,060 44,225 582 65 

Building Energy Consumption : 71,984 (Btu/Sq Ft/Year) Floor Area :   159,799 (Sq Ft) 
Source Energy Consumption -- 169,840 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
■  DOUBLE GLAZED WINDOWS 

E N T n w 

'■"■!:V'.:':'•.:'.-/: 

Ref 
N um 

L u u i r n L    11 L    !\ U 1    V 

thly Consumption 
June  July 

, u ii o u n r i i 

",-. 

Code Jan Feb Mar Apr May Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

78913 
410.7 

71397 
410.7 

86428  75155 
410.7  410.7 

82671 
410.7 

82671 
410.7 

75155 
410.7 

86428 
410.7 

75155 
410.7 

82671 
410.7 

75155 
410.7 

75155 
410.7 

946,954 
410.7 

1 MISC LD 
ELEC 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

: o' i 
-0.0  ?: 

2 MISC LD 
GAS 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LD 
OIL 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 

• 

MISC LD 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

Ö 
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 
0.0 

5 MISC LD 
P H0TH20 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 «ISC LD 
;p CHILL 0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

O.C 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

ft-":'.'";?'-:! EQ1001S 
ELEC 
PK 

0 
0.0 

2-STG CTV <555 
0    0 

0.0   0.0 

TONS 
0 

0.0 
13952 
106.1 

20718 
169.5 

35085 
218.7 

22933 
176.8 

13170 
132.9 

0 
0.0 

0 
0.0 

0 
0.0 

105,857 
218.7 

1 : EQ5100 
ELEC 
PK 

0 
0.0 

COOLING TOWER 
0    0 

0.0   0.0 
0 

0.0 
5115 
23.3 

5115 
23.3 

4650 
23.3 

5348 
23.3 

4650 
23.3 

0 
0.0 

0 
0.0 

0 
0.0 

24,878 
23.3 

1 EQ5100 
WATER 
PK 

0 
0.0 

COOLING TOWER 
0    0 

0.0   0.0 
0 

0.0 
73 

0.6 
118 
0.9 

192 
1.1 

130 
1.0 

69 
0.8 

0 
0.0 

0 
0.0 

0 
0.0 

582 
1.1 

1 EQ5001 
ELEC 
PK 

0 
0.0 

CHILLED WATER PUMP C.V. 
0    0    0  6562 

0.0   0.0   0.0  29.8 
6562 
29.8 

5966 
29.8 

6860 
29.8 

5966 
29.8 

0 
0.0 

0 
0.0 

0 
0.0 

31,916 
29.8 

•  i EQ5010 
ELEC 
PK 

0 
0.0 

CONDENSER WATER PUMP 
0    0    0 

0.0   0.0   0.0 

C.V. 
6562 
29.8 

6562 
29.8 

5966 
29.8 

6860 
29.8 

5966 
29.8 

0 
0.0 

0 
0.0 

0 
0.0 

31,916 
29.8 

1 EQ5300 CONTROL PANEL & INTERLOCK 



Trane Air Conditioning Economics 
8y: Trane Customer Direct Service Network 

V 600 
PAGE 36 

„EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
DOUBLE GLAZED WINDOWS 

ELEC 0 0    0 0 220 220 200 230 200 0 0 0 1,070 

PK 0.0 0.0   0.0 0.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 1.0 

2 EQ1000 PREVENTS COOLING ENERGY 

ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 EQ5001 CHILLED WATER PUMP C.V. 

ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 EQ5010 CONDENSER WATER PUMP C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ4Ö03 FC CENTRIF. FAN C.V. 
ELEC 9754 8825  10683 9290 10219 10219 9290 10683 9290 10219 9290 9290 117,051 
PK 46.4 46.4  46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 2276 2059  2493 2168 2384 2384 2168 2493 2168 2384 2168 2168 27,312 
PK 10.8 10.8  10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 13975 12644  15305 13309 14640 14640 13309 15305 13309 14640 13309 13309 167,695 
PK 66.5 66.5  66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 

3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 1747 1580  1913 1664 1830 1830 1664 1913 1664 1830 1664 1664 20,962 

"PK 8.3 8.3   8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 

5 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 20030 18122  21937 19076 20983 20983 19076 21937 19076 20983 19076 19076 240,355 
PK 95.4 95.4  95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 

5 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 2504 2265  2742 2384 2623 2623 2384 2742 2384 2623 2384 2384 30,044 
PK 11.9 11.9  11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 

6 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 20030 18122  21937 19076 20983 20983 19076 21937 19076 20983 19076 19076 240,355 
PK 95.4 95.4  95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 

6 EQ4003 FC CENTRIF. FAN C.V. 

ELEC 2504 2265  2742 2384 2623 2623 2384 2742 2384 2623 2384 2384 30,044 
PK 11.9 11.9  11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 

1 EQ2101 PURCHASED DISTRICT STEAM 

P STEAM 1874 1775  1323 271 0 0 0 0 0 139 636 1559 7,578 
PK 11.2 11.2  10.0 7.0 0.0 0.0 0.0 0.0 0.0 6.8 8.9 10.9 11.2 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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ELEC 
PK 

1 EQ5061 
ELEC 
PK 

2 EQ2101 
P STEftM 
PK 

2 EQ5020 
ELEC 
PK 

2 EQ5061 
ELEC 
PK 

3 EQ20O0 
GAS 
PK 

3 EQ5020 
ELEC 
PK 

6264 
29.8 

117 
0.6 

9060 
53.9 

5220 
24.9 

26 
0.1 

0 
0.0 

0 
0.0 

5667 
29.8 

6294 
29.8 

2267 
29.8 0.0 

CONDENSATE RETURN PUMP 
106   118   42    0 
0.6   0.6   0.6   0.0 

PURCHASED DISTRICT STEAM 
8583  6397  1307    0 
53.9  48.1  33.9   0.0 

HEAT WATER CIRC. PUMP C.V. 
4723 5717 1889 - 0 
24.9  24.9  24.9   0.0 

CONDENSATE RETURN PUMP 
23    28    9    0 

0.1   0.1   0.1   0.0 

PREVENT SUM OF HEAT ENERGY 
0    0    0    0 

0.0   0.0   0.0   0.0 

HEAT WATER CIRC. PUMP C.V. 
' 0 Ö 0 0 
0.0   0.0   0.0   0.0 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 

895 

29.8 

3460 

29.8 

5966 

29.8 
30,812 

29.8 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

17 

0.6 

65 

0.6 

112 

0.6 

576 

0.6 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

671 

32.7 

3092 

42.8 

7537 

52.6 

36,647 

53.9 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

746 

24.9 

3381 
24.9 

4971 
24.9 

26,646 

24.9 

0 

0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 

0.1 

17 

0.1 

25 

0.1 

132 

0.1 

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 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 
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UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value  1,060.0 (kW) 
Yearly Time of Peak 14 (hr) 

Hour 14 Month 7 

Eqp. 
Ref.    Equipment 
Num.    Code Name Equipment Description 

Cooling Equipment 

1      EQ1001S  2-STG CTV <555 TONS 

Sub Total 

Sub Total 

Air Moving Equipment 

1 
3 
5 
6 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
disc Equipment 

Sub Total 

SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 

Utility Percnt 
Demand Of Tot 

(kW)   (*) 

302.6  2B.55 

302.6 28.55 

0.0  0.00 

57.3 5.40 
74.9 7.06 
107.3 10.12 
107.3 10.12 

346.8 32.71 

0.0 0.00 

410.7 38.74 
0.0 0.00 
0.0 0.00 

410.7 38.74 

Grand Total 1,060.0 100.00 
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nnxtnttnnnnnnnnttnutnnnnnzuunntnmttntttttnnntn* 
tntnnnnntttnntnntntttntntnnnnnnttnunutniin*t.nnttt*t 
** ** 
** TRACE       600      ANALYSIS ** 
** tt 

** by ** 
** n 
tnnntntntnntnnntntttnutnntmunnntttnttnttnnntnnnt 
nttnwnnnttntntMntntnntttntutnnttttnnnnntntnnunn 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE 8ARRACXS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 122 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design «et Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
«inter Ground Relectance: 0.20 

ftir Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lba/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period 
System Simulation Period 
Cooling Load Methodology 

Time/Date Program was Run: 
Dataset Name: 

May    To September 
January  To December 

CLTD/CLF (Transfer Function Method) 

9: 7: 3  2/ 2/94 
CB122 .TM 
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AIRFLOW - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

o i o i i  n  a u n n H K i 

(Oesi gn Airflow Quantities) 

Auxil. Room ridiii 

Outside Cooling Heating Return Exhaust Supply Exhaust 
System System Airflow Airflow Airflow Airflow Airflow Airflow Airflow 
Number  Type (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) 

1 TRH 10,853 36,175 36,175 36,175 10,853 0 0 
2 SZ 0 17,730 17,730 17,730 0 0 17,730 
3 INOFP 5,830 19,435 19,435 34,746 19,435 35,846 0 
4 UH 0 0 1,835 0 0 0 0 
5 OD 8,363 27,876 27,876 - 28,747 27,876 0 0 
6 OD 8,357 27,856 27,856 28,727 9,228 0 0 

Totals 33,403 129,072 130,907 146,125 ' 67,391 35,846 17,730 

CAPACITY - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

SYSTEM     SUMMARY 

(Design Capacity Quantities) 

System 
Number 

Main Sys. 
System Capacity 

Type  (Tons) 

  Cooling   
Aux. Sys. Opt. Vent 
Capacity Capacity 

(Tons)  (Tons) 

Cooling 
Totals 
(Tens) 

Main Sys. 
Capacity 

(Btuh) 

Aux. Sys. 
Capacity 

(Btuh) 

Preheat 
Capacity 

(Btuh) 

Heating --- 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 TRH 
2 SZ 
3 
4 

':'■', ~* 5 

Totals 

INDFP 

DD 

81.5 
3.2 

46.4 
0.0 

62.8 
62.8 

256.8 

0.0 
0.0 

95.1 
0.0 
CO 
0.0 

95.1 

0.0 
0.0 
0.0 
o.c 
0.0 
0.0 
0.0 

81.5 
3.2 

141.5 
0.0 

62.8 

-68,182 
-9,837 

-630,963 
-6,715 

-441,147 
-230,501 

0 
0 

•1,112,457 
0 
0 
0 

-480,162 
-106,277 

0 
0 

-367,097 
-366,647 

351.9 -1,437,345 -1,112,457 -1,320,184 

-548,345 
-9,837 

-1,793,420 
-6,715 

-808,244 
-597,149 

-3,763,708 

The building peaked at hour 14 month 7 with a capacity of 256.7 tons 
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ENGINEERING CHECKS - ALTERNATIVE 3 
WEATHERSTRIP I  CAULKING :" '  . -,.r 

  t n 

Percent 

la i n t t Kill] utu b   

--- Heat ng —-  LOOl ing  
System Main/ System Outside Cfm/ Cfm/ Sq Ft Stun/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main TRH 30.00 0.63 443.7 705.9 17.00 0.63 -9.53 57,549 
2 Nain SZ 0.00 4.32 5,605.2 1,296.2 9.26 4.32 -2.40 4,100 
3 Main INOFP 30.00 0.47 418.7 891.2 13.46 0.47 -16.46 41,364 
3 Auxiliary IHDFP 0.00 0.87 376.9 434.9 27.59 0.87 -26.89 41,364 
4 Main UH 0.00 0.00 0.0 0.0 0.00 0.72 -2.64 2,544 
5 Main    OD       30.00   1.03   443.7   431.6   27.80   1.03  -29.80    27,121 
6 Main    OD       30.00   1.03  -443.5   431.8   27.79   1.03  -22.02    27,121 
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.System 1 Peak TRH - TERMINAL REHEAT 

■: ************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time --> Mo/Hr: 7/14 * Mo/Hr: 7/16 • * Mo/Hr: 13/ 1 
Outside Air --> OADB/WB/HR: 91/ 74/105. 0 t 

* 
OADB: 91 * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt x s jace Percnt * Space F eak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) -(*) 
Skylite Soir 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 x 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Wall Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Partition 18,940 -18,940 1.94 * 18 940 4.00 * "68, 182   -68 182 100.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 18,940 0 18,940 1.94 * 18 940 4.00 * "68, 182   -68 ,182 100.00 

Internal Loads * * 
Lights 398,721 0 398, 781 40.76 * 424 020 89.45 * 0 0 0.00 
People 63,941 63,941 6.54 * 31 097 6.56 * 0 0 0.00 
disc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total") 462,722 0 0 462, 722 47.30 X 455 117 96.00 * 0 0 0.00 

Ceiling Load C 0 0 0.00 X 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 406, 913 41.59 X 0 0.00 * 0 0 0.00 
Sup. Fan Heat 77, 173 7.89 X 0.00 * 0 0.00 
Ret, Fan Heat 18,007 18,007 1.84 * 0.00 * 0 0.00 
Duct Heat PkuD 0 0 0.00 t 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 -0.00 t 0 -0.00 * 0 0 0.00 
Exhaust Heat -5,402 0 -5,402 -0.55 i 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 % 

x 
0.00 * 0 0.00 

Grand Total") 4SI,661 12,605 0 978, 353 100.00 X 474, 057 100.00 

■f 

* -68, 182   -68 182 100.00 

■'\ '•;■■ '         Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving 08/WB/HR Gros1 
  RKtHS  

5 Total   Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grai IS Deg F Deg F Grains Floor 57,549 

Main Clg   81.5 978.4 719.6 36,175 80.0 67.5  83 .9 61.0 59.3 74.8 Part 16,570 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    81.5 978.4 

rr\r\   en n ni:io /„ 

Wall 0 0  0 

-HiKnuno v-1111; "tNiUntLIU iG CHECK! J-- —ItfiPtKfllUKtS (F)— 
Capacity Coil A irfl Ent Lvg Type Cooling 1 leating Clg %  OA 3( ).G Type Clg Htg 

(Hbh) (cfni)  Deg F Deg F Vent 10,853 0 Clg Cfm/Sqft 0 63 SADB 63.0 69.7 
Main Htg   -68.2 36, 175  68.0 69.7 Infil 0 0 Clg Cfm/Ton 443 70 Plenum 75.0 68. C 
Aux Htg    0.0 0   0.0 CO Supply 36,175 36,175 Clg Sqft/Ton 705 87 Return 75.5 68. C 
Preheat   -480.2 36, 175  48.8 61.0 Mincfm 36,175 0 Clg Btuh/Sq 't 17 00 Ret/OA 80.0 68. C 
Reheat     -0,0 0   0.0 0.0 Return 36,175 36,175 Ho. People 37 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 10,853 0 Htg % OA ( ).0 Fn MtrTD 0.5 0.5 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.63 Fn BldTD 0.4 0.4 
Total     -548.3 Auxil 0 0 Htg Btuh/SqFt -9 53 Fn Frict 1.1 1.1 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 43 
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System   2 Peak SZ - SINGLE !0NE 

************************* c OGLING COIL >EAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Tims — > Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air "> GADB/WB/HR: 91/ 73/ 98.0 * 

* 
OAOB: 91 * 

* 
0AD8:  4 

Space Ret. Air Ret. Air Net Percnt t Space   Percnt * Space Peak Coil Peak Percnt 
Sens. Hat. Sensible Latent Total Of Tot * Sensi ble  Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Bt uh)    (%) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0    0.00 * 0       0 0.00 
Skylite Cond 0 0 0 0.00 * 0   0.00 * 0       0 0.00 
Roof Cond 0 860 860 2.26 t 0   0.00 * 0    -3,224 44.57 
Glass Solar 595 0 595 1.57 * 595    1.71 * 0       0 0.00 
Glass Cond 239 0 239 0.63 * 239   0.69 * -1, 139    -1,139 15.75 
Wall Cond 747 183 929 2.45 * 747    2.14 * -2,286    -2,870 39.68 
Partition 0 ■' _ 0 0.00 * 0   0.00 * 0       0 0.00 
Exposed floor 0 0 0.00 * 0   0.00 * 0       0 0.00 
Infiltration 0 0 0.00 t 0   0.00 * 0       0 0.00 
Sub Total--- > 1,581 1,042 2,623 6.91 t i 581    4.54 * -3, 426    -7,234 100.00 

Internal Loads * * 
Lights 30,623 0 30, 623 80.68 * 30 623   87.96 * 0       0 0.00 
People 4,712 4, 712 12.41 t 2 223    6.38 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0    0.00 * 0       0 0.00 
Sub Total-) 35,335 0 0 35, 335 93.09 * 32 845   94.34 * 0       0 0.00 

Ceiling Load 1,918 -1,918 0 0.00 * 389    1.12 * - 243       0 0.00 
Outside Air 0 0 0 0 0.00 * 0    0.00 * 0       0 0.00 
Sup. Fan Keat 0 0.00 * 0.00 * 0 0.00 
Ret. fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 o.oc 
OV/UNDR Sizing 0 0 -0.00 * 0   -0.00 * 0       0 -o.oc 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 o.oc 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
0 o.oc 

Grand Total-) ' 38,834 -876 0 37,958 100.00 * 34 815  100.00 * -3, 668    -7,234 100.00 

i  RhtRo  

v V"   Total Capacity Sens Cap. Coil Airfl Entering DB/W3/HR Lea zing DB/WB/HR Gross Total   Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Oeg F. Oeg F Grains Deg F Deg f Grains Floor 4,100 

Hain Clg   3.2 38.0 35.5 17,730 76.6 68.9  96 .8 73.2 68.3  99.1 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0   0.0 Roof 580 0  0 
Totals    3.2 38.0 Wall 196      21  11 

<G COIL SEL F p T T (VJ  -AIRFLOWS (cfm) -ENGINEERING CHECKS -TEMPERATURES (F)~ -----      ntHI if 

Capaci -y Coil Airfl Ent Lvg Type Cooling Heating Clg %  OA C .0 Type  Clg Htg 
(Mbh (cfm)  Oeg f Deg f Vent 0 0 Clg Cfm/Sqft 4 32 SAD8    73.2 68.2 

Main Htg    -9 8   17, 730  67.7 68.2 Infil 0 0 Clg Cfm/Ton 5605 16 Plenum  76.5 67.7 
Aux Htg    0 0 0   0.0 0.0 Supply 17,730 17,730 Clg Sqft/Ton 1296 17 Return  79.7 67.7 
Preheat   -106 3   17, 730  67.7 73,2 Mincfm 0 0 Clg Btuh/Sqft 9 26 Ret/OA  76.6 67.7 
Reheat     0 0 0   0.0 ■o.o Return 0 17,730 No. People 10 Runarnd 75.0 68. ( 
Humidif     0 0 0   0.0 0.0 Exhaus t 0 0 Htg % OA f ).0 Fn MtrTO 0.0 O.C 
Opt Vent    0 0 0   0.0 0.0 Rm Exh 17,730 0 Htg Cfm/SqFt 4 32 Fn BldTD 0.0 O.C 
Total     -9 8 Auxil 0 0 Htg Btuh/Sqft -2 40 Fn Frict 0.0 O.C 
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System   3   Slock IfiOfP - 4-PIPE INDUCTION 

************************* COOL IfiG COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time "> Mo/Hr: 7/14 * Mo/Hr: 7/19 * Mo/Hr: 13/ 1 
Outside Air -->               OADB; WB/KR: 91/ 74/105. 0 * 

* 
OADB: 85 * 

* 
OADB:  4 

Space Ret. Aii- Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sens Lble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads   (3tuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) {%) 
Skylite Solr      0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond      0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Ccnd       474 21,484 21,957 1.27 * 664 0.10 * -1 579 -73,446 4.10 
Glass Solar   171,927 0 171,927 9.94 * 185 822 28.22 * 0 0 0.00 
Glass Cond    53,330 0 53,830 3.11 * 40 082 6.09 * -276,287 -276,287 15.41 
Wall Cond    113,330 16,902 130,232 7.53 * 168,977 25.66 * -328,407 -377,319 21.04 
Partition        0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed floor      0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration   662,719 662,719 38.33 * 153 520 23.31 * -1,066 367 -1,066,367 59.46 
Sub Totals)  1,002,279 38,386 1,040,665 60.18 * 549 065 83.38 * -1,672 640 -1,793,420 100.00 

Internal Loads * * 
Lights       277,628 0 277,628 16.06 * 79 744 12.11 * 0 0 0.00 
People       45,248 45,248 2.62 * 6 070 0.92 * 0 0 0.00 
rlisc           0 0 0 0 0.00 * 0 0.00 * 0 0 '0.00 
Sub Total:-")   322,876 0 0 322,876 18.67 * 85 814 13.03 * 0 0 0.00 

Ceiling Load     14,654 -14,654 0 0.00 * 23 486 3.57 * -47 811 0 0.00 
Outside fiir        0 0 0 252,361 14.59 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 110,564 6.39 * 0.00 * . 0 0.00 
Ret. Fan Heat 13,820 13,820 0.80 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
0V/UNDR Sizing     119 119 0.01 * 119 0.02 * 0 0 0.00 
Exhaust Heat -11,266 0 -11,266 -0.65 * 0.00 * 0 o.oc 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total") '1,339,929 26,287 0 1,729,140 100.00 * 658 484 100.00 * -1,720, 451 -1,793,420 100.00 

Total Capacity Se ns Cap. Coil Airfl   Entering DB/WB/HR Lea\ dng DB/WB/HR Gross Total Glass (sf) (*) 
(Tons)  (Hbh) (Hbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 41, 364 

Main Clg   46.4   557.0 402.9 19,435 80.9 66 7  73 .0 59.9 57.7 69.7 Part 0 
Aux Clg   95.1 1,141.4 742.6 35,846 75.0 63 8  73 .0 65.1 53.1 42.6 ExFlr 0 
Opt Vent   0.0    0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 Roof 14, 680 0  0 
Totals   141.5  1,698.3 

T n M (»\ 

Wall 28, 354    5,152  18 

"         ntHliriu UU1L otLtli  HiKCLuna [L illij --tNbiNttKINti l/HLUi-- - -ItltPtKfllUHtS IN — 
Capacity Coil Airfl Ent Lvg Type Pooling ieating Clg %  OA 30.0 Type  Clg Htg 

(Hbh)    (cfm) Deg F Deg F Vent 5,830 0 Clg Cfm/Sqft 0.47 SAD8    65.1 96.7 
Main Htg   -681.0   19,435 64.5 96.7 Infil 15,311 15,311 Clg Cfm/Ton 418.73 P lenum  76.1 64.4 
Aux Htg  -1,112.5   35,846 68.0 96.6 Supply 19,435 19,435 Clg Sqft/Ton 891.20 Return  76.8 64.5 
Preheat    -0.0   19,435 64.5 59.9 Mincfm 0 0 Clg Btuh/Sqft 13.46 Ret/OA  80.9 64.5 
Reheat     0.0      0 0.0 ■0.0 Return 19,435 19,135 No. People 98 Runarnd 75.0 68.C 
Humidif     0.0      0 0.0 0.0 Exhaust 5,830 0 Htg X  OA 0.0 Fn MtrTD  1.3 1.3 
Opt Vent    0.0      0 0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.47 F n BldTD 1.0 l.C 
Total   -1,793.4 Auxil 35,846 35,846 Htg Btuh/SqFt -16.46 F n Frict 2.9 2.c 
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..System   4   8 lock ÜH UNIT HEATERS 

. m************mmm* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time --> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air — > 0ADB/W3/HR:  0/ 0/ 0.0 * 

* 
0ADB: 0 * OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Sp ace Percnt * Space Peak Coil Peak Percnt 
Sens .Rat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr c 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Glass Solar o 0 0 0.00 * 0 0 00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Wall Cond 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Partition 0 - 0 0.00 * 0 0 00 * "6, 715    -6 ,715 100.00 
Exposed Floor 0 0 0.00 * 0 0 00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0 00 * 0 0 0.00 
Sub Total-> 0 0 0 0.00 * 0 0 00 * -6, 715    -6,715 100.00 

Internal Loads * * 
Lights 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
People 0 0 0.00 * 0 0 00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0 00 * 0 0 '0.00 
Sub Total") 0 0 0 0 0.00 * 0 0 00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0 00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0 00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0 00 * 0 0.00 
OV/UNOR Sizing 0 0 0.00 * 0 0 00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0 00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0 00 * 

* 

* 

0 0.00 

Grand Total-) 0 0 

G CO I 

il Ai 

c ELECTION 
Ent 

0 0.00 * 0 0.00 "6, 715    -6 ,715 100.00 

j.v ",'.''  Total Capacity Sens Cap. Co 
- 0 

•fl ering DB/W8/HR Leaving D3/WB/HR Gross 

 HKtHS  

Total   Glass (sf (*) 
(Tons) (hbh) (Mbh) (CT'B) Deg F Deg F Grains Deg F Deg F Grains Floor 2,544 

Hain Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 1,632 
Aux Clg   0.0 0.0 0.0 r, 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    0.0   0.0 Wall 0 0  0 

U1L OLL -HiKriUWS {Cimj --tribiNtttufiij intoM -■ — itnptKHiUKts trj — 
Capacity Coil A irfl  Ent Lvg Type Pooling -Seating Clg %  OA C .0 Type Clg Htg 

(Mbh) (cf in)  Deg F ".On  f Vent 0 0 Clg Cfm/Sqft 0. 00 SADB 0.0 71.4 
Main Htg   -6.7 1, 835  68.0 71.4 Infil 0 0 Clg Cfm/Ton 0. 00 Plenum 0.0 68.C 
Aux Htg    0.0 0   0.0 0.0 Supply 0 1,835 Clg Sqft/Ton 0. 00 Return 0.0 68.C 
Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0 00 Ret/OA 0.0 68. C 
Reheat     0.0 0   0.0 ■0.0 Return 0 1,835 No. People 0 Runarnd 0.0 68. C 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA C .0 Fn MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rin Exh 0 0 Htg Cfm/Sqft 0. 72 Fn BldTD 0.0 O.C 
Total     -6.7 Auxil 0 0 Htg Btu i/Sq n -2 64 Fn Frict 0.1 O.C 
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System   5 Block OD - 00U8LE DUCT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time — > Ko/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air "> OADB/HB/KR: 91/ 74/105. 0 * 

* 
OADB: 91 t 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Ser s.Hat. Sensible Latent Total Of Tot * Sens ible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) W * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 14,486 0 14 486 1.92 * 16 221 5.79 * -48,286 -48,286 22.76 
Glass Solar 17,909 0 17 909 2.38 * 16 285 5.81 * 0 0 0.00 
Glass Cond 4,840 0 4 840 0.64 * 5 167 1.84 * -24,690 -24,690 11.64 
Wall Cond 4,161 526 4 687 0.62 * 5 622 2.01 * -16,677 -18,921 8.92 
Partition 0 - 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 29,955 29 955 3.97 * 14 692 5.24 * -60,663 -60,663 28.59 
Sub Total") 71,351 526 71 877 9.53 * 57 987 20.68 * -150,315 -152,560 71.91 

Internal Loads * * 
Lights 190,447 0 190 447 25.26 * 200 839 71.63 * 0 0 0.00 
People 30,203 30 203 4.01 * 14 612 5.21 * 0 0 0.00 
Hisc 0 0 ö 0 0.00 t 0 0.00 * 0 0 0.00 
Sub Total-) 220,650 C 0 220 650 29.26 * 215 452 76.84 i 0 0 0.00 

Ceiling Load 1,374 -1,374 0 0.00 * 1 552 0.55 * -4,624 0 0.00 
Outside Air 0 0 0 287 603 38.14 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 158 583 21.03 * 0.00 * 0 0.00 
Ret. Fan Heat 19,323 19 823 2.63 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 5,337 5 387 0.71 * 5 387 1.92 * -59,592 -59,592 28.09 
Exhaust Heat -°,c<o9 0 -9 939 -1.32 * 0.00 * 0 0.00 
Terminal Bypass A 0 0 -0.00 * 

* 
0.00 * 

* 
* 

0 0.00 

Grand Total") 293.76i 9,056      C 753 984 100,00 * 280 377 100.00 -214,532 -212,152 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering 08/WB/HR Leaving DB/WB/HR Gross Total 
-AREAS  

Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (cfjl) Deg F. Deg F Grains Deg F Deg F Grains Floor   27, 121 

Main Clg   62.8 754.0 575.7 27,876 80,4 68 3  87 .1 60.5 60.2 79.4 Part 0 
Aux Clg   0.0 0,0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 CO 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof    8, 563 0  0 
Totals    62.8   754.0 

AT D "LOKS (c 1-1 

Wall    1, 613     460  29 

-Hi K fmj --trtbinttiunü Lflti,i\s-- -ItflHtKAIUKtS u;— 
Capacity Coil A rfl  Ent LvS Type Pooling Seating Clg %  OA 30.0 Type  Clg Htg 

(Hbh) (cf n)  Oeg f Oeg F Vent 8,363 0 Clg Cfm/Sqft 1.03  SAD8    65.8 75.1 
Main Htg  -441.1 27, 376  60.5 75.1 Infil 871 871 Clg Cfm/Ton 443.66  Plenum  75.4 66.5 
Aux Htg    0.0 0   0.0 0.0 Supply 27,876 27,876 Clg Sqft/Ton 431.64  Return  76.1 67.5 
Preheat   -367.1 27, 376  49,4 60.5 Mincftn 0 0 Clg Btuh/Sqft 27.80  Ret/OA  80.4 67.5 
Reheat      0.0 ö   0.0 ■0,0 Return 27,876 27,876 No. People 65  Runarnd 75.0 68.0 
Humidif     0.0 0   0,0 0.0 Exhaust 8,363 0 Htg % OA 0.0  F n MtrTD  1.3 1.3 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.03  F n BldTD  1.0 l.C 
Total     -808.2 Auxil 0 0 Htg Btuh/SqFt -29.80  F n Frict 2.9 2.9 
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System   6 Block DO - DOUBLE DUCT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Ho/Hr: 7/14 * Mo/Hr: " '/16 * Mo/Hr: 13/ 1 
Outside Air ~> 0AD8/WB/HR: 91/ 74/105.0 * 

* 
OADB: ( n * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt t Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) W * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 14,486 0 14,486 1.92 * 16 221 5.79 * -48,286 -48,286 22.78 
Glass Solar 17,909 0 17,909 2.38 t 16 285 5.81 * 0 0 O.OC 
Glass Cond 4,840 0 4,840 0.64 t 5 167 1.84 * -24,690 -24,690 11.65 
Wall Cond 4,161 526 4,687 0.62 t 5,622 2.01 * -16,677 -18,921 8.93 
Partition • 0 0 0.00 t 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 29,963 29,% 3 3.98 * 14 692 5.24 * -60,663 -60,663 28.62 
Sub Total-) 71,359 526 71,886 9.54 X 57 987 20.68 * -150,315 -152,560 71.96 

Internal Loads t * 
Lights 190,447 0 190.447 25.27 t 200 839 71.63 * 0 0 O.OC 
People 30,203 30,203 4.01 t 14 612 5.21 * 0 0 0.00 
Misc 0 0 0 0 0.00 i 0 0.00 * 0 0 O.OC 
Sub Total") 220,650 0 0 220.650 29.27 K 215 452 76.84 * 0 0 O.OC 

Ceiling Load 1,375 -1,375 0 0.00 * 1 553 0.55 * -4,627 0 O.OC 
Outside Air 0 0 0 287,477 38.14 * 0 0.00 * 0 0 O.OC 
Sup. Fan Heat 158,470 21.02 * 0.00 * 0 O.OC 
Ret. Fan Heat 19,809 19,809 2.63 * 0.00 * 0 O.OC 
Duct Heat Pkup ("\ 0 0.00 * 0.00 * 0 O.OC 
OV/UNDR Sizing 5,386 5,336 0.71 * 5 386 1.92 * -59,435 -59,435 28.04 
Exhaust Heat -9,934 o -9,934 -1.32 * 0.00 * 0 O.OC 
Terminal Bypass o o 0 -0.00 * 0.00 * 0 O.OC 

Grand Total-) " 298,770 9,026      0   753,742 100.00 * 280 377 100.00 * -214,378 -211,995 100.oc 

Total Capacity Sens Cap. 

1I1U UUAL ü 

Coil Airfl Enterin 3 DB/WB/HR Leaving DB/WB/HR Gross Total 
-AREAS  

Glass (sf) (*) 
(Tons) (Nbh) (Hbh) (Cflil) Deg F Deg f Grai ns Deg F Deg F Grains Floor   27, 121 

Main Clg   62.8 753.7 575.5 27,856 80.4  68 3  87 .1 60.5 60.2 79.4 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 Roof    8, 563 0  0 
Totals    62.8 753.7 

 AIR "LOWS (c irr,\ 

Wall    1, 613     460  29 

fBj- --tnbincLKiriü i,ncui\a-- -ItllhtKHIUKtb IN"" 
Capacity Coil A irfl Ent Lvg Type Pooling \ eating Clg % OA 30.0 Type  Clg Htg 

(Hbh) (cfm)  Deg F Deg F Vent 8,357 0 Clg Cfm/Sqf t 1.03  SADB    65.8 75.1 
Main Htg   -230.5 27, 356  67.5 75.1 Infil 871 871 Clg Cfm/Ton 443.48  Plenum  75.4 66.5 
Aux Htg    0.0 0   0.0 0.0 Supply 27,856 27,856 Clg Sqft/Ton 431.78  Return  76.1 67.5 
Preheat   -366.6 27, 356  48.4 60.5 Mincfm 0 0 Clg Btuh/Sqft 27.79  Ret/OA  80.4 67.1 
Reheat     0.0 0   0.0 0.0 Return 27,856 27,856 No. People 65  P unarnd 75.0 68. C 
Humidif     0.0 0   0.0 0.0 Exhaust 8,357 0 Htg % OA 0.0  F n MtrTD  1.3 l.: 
Opt Vent   ' 0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.03  F n BldTD  1.0 l.C 
Total    -597.1 Auxil 0 0 Htg Btuh/SqFt -22.02  F n Frict 2.9 2.' 
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BUILDING  U-VALUES 

--- Room U-Val ues --- Room Room 
(Btu /hr/sqft/F) Mass Capac. 

Room SumiFir Wintr Suiii.nr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 SUB 8SMT, BSHT W 0.229 0.000 0.000 o.ooo- 0.000 C.000 0.000 0.000 0.317 46.8 9,61 
Zone 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 O.OCO 0.000 0.000 0.317 46.8 9.61 

4 BSMT E 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
Zone 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
System 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.4 9.54 

2 TOILETS, KITCHEN 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 29.4 5.93 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 29.4 5.93 

11 TOILETS W ROOF 0.000 0.000 0.000 0.000 0.088 0.000 0.000 0.000 0.517 71.1 15.13 
Zone 11 Total/Ave. 0.000 0.000 0.000 0.000 0.088 O.OCO 0.000 0.000 0.317 71.1 15.13 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 35.3 7.23 

3 STAIRS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.229 0.000 103.3 21.63 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.229 0.000 103.3 21.63 

5 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 57.9 12.05 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 57.9 12.05 

7 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 56.7 11.81 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 56.7 11.81 

9 3RD FL OFFICES 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 102.3 21.84 
Zone 9 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 102.3 21.34 

12 STAIRS W ROOF 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.229 0.000 146.4 31.13 
Zone 12 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.229 0.000 146.4 31.13 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.256 0.317 74.1 15.63 

13 SUPPLY STORAGE ' 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
Zone 13 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
System 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 

', '6 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 

8 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 

10 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
Zone 10 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
System 5 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 43.1 8.94 

14 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 
Zone 14 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 

15 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 
Zone 15 Total/Ave. 0.000 0,000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 

16 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
Zone 16 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
System 6 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 43.1 8.94 
Building 0.229 0.000 0.000 0.000 0.088 0.810 0.837 0.256 0.317 52.6 10.93 
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BUILDING AREAS - ALTERNATIVE 3 

WEATHERSTRIP & CAULKING 

BUILDING     AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Parti tion Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate    Room Area =irea Area Area /Rf Area Area /Wl Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (t) (sqft) (sqft) (*) (sqft) 

1 SUB BSMT, 8SMT W  1 1   45,125 45,125 13 ,222 0 0 0 0 0 0 0 
Zone 1 Total/Ave. 45,125 13 ,222 0 0 0 0 0 0 0 

4 BSMT E        1 1   12,424 12,424 3 ,348 0 0 0 0 0 0 0 
Zone 4 Total/Ave. 12r424 3 ,348 0 0 0 0 0 0 0 
System 1 Total/Ave. 57,549 16 ,570 0 0 0 0 0 0 0 

2 TOILETS, KITCHEN  1 1    3,520 3,520 0 0 0 0 0 21 11 174 
Zone 2 Total/Ave. 3,520 0 Ö 0 0 0 21 11 174 

11 TOILETS W ROOF   1 1     580 580 0 0 0 0 580 0 0 0 
Zone 11 Total/Ave. 590 0 0 0 0 580 0 0 0 
System 2 Total/Ave. 4,100 0 0 0 0 580 21 11 174 

3 STAIRS        1 1     560 560 0 0 0 0 0 255 29 625 
Zone 3 Total/Ave. 560 0 0 0 0 0 255 29 625 

5 1ST FL OFFICES   1 1    11,724 11,724 0 0 0 0 0 1,573 19 6,530 
Zone 5 Total/Ave. 11,724 0 0 0 0 0 1,573 19 6.53C 

7 2ND FL OFFICES   1 1    14,400 14,400 0 0 0 0 0 1,610 17 7,730 
Zone 7 Total/Ave. 14,400 0 0 0 0 0 1,610 17 7,730 

9 3RD FL OFFICES   1 1    14,400 14,400 0 0 0 0 14,400 1,610 17 8,010 
Zone 9 Total/Ave. 14,400 0 0 0 0 14,400 1,610 17 8,010 

12 STAIRS W ROOF    1 1      280 2S0 0 0 0 0 280 105 25 307 
Zone 12 Total/Ave. 2S0 0 0 0 0 280 105 25 307 
System 3 Total/Ave. 41,364 0 0 0 0 14,680 5,152 18 23,202 

13 SUPPLY STORAGE '  1 1    2,544 2,5-4 i ,632 0 0 0 0 0 0 0 
Zone 13 Total/Ave. 2,544 I ,632 0 0 0 0 0 0 .0 
System 4 Total/Ave. 2,544 1 ,632 0 0 0 0 0 0 0 

'-'"6 1ST FL CEN OFFCS  1 1    9,884 9,834 0 0 0 0 0 250 19 1,038 
Zone 6 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

8 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 
Zone 8 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

10 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8,563 105 64 60 
Zone . 10 Total/Ave. 8,563 0 0 0 0 8,563 105 64 60 
System 5 Total/Ave. 27.121 0 0 0 0 8,563 460 29 1,153 

14 1ST FL CEN OFFCS  1 1    9,884 9,884 0 0 0 0 0 250 19 1,038 
Zone 14 Total/Ave. 9.884 0 0 0 0 0 250 19 1,038 

15 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 
Zone 15 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

16 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8,563 105 64 6C 
Zone 16 Total/Ave. 8,563 0 0 0 0 8,563 105 64 6C 
System 6 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 
8uilding 159,799 18 ,202 0 0 0 32,386 6,095 19 25,681 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 0.038 (8tu/Hr/Sq Ft/F) 
Overall Wall U-Value = 0.362 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.224 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  3.96 (Btu/Hr/Sq Ft) 
Hall Overall Thermal Transfer Value (OTTVw) : 24.46 (Btu/Hr/Sq Ft) 



Trane Air Conditioning Economics 

8y: Trane Customer Direct Service Network 

SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 

WEATHERSTRIP & CAULKING 

V 600 

PAGE 51 

S Y S T E LOAD  PROFILE 

Sys tarn Tota 5 

Per cent — Co 
De sign Cap 

Load (Ton) 

0 - 5 17.6 
5 - 10 35.2 

10 - 15 52.8 
15 - 20 70.4 
20 - 25 88.0 
25 - 30 105.6 
30 - 35 123.2 
35 - 40 140.7 
40 - 45 158.3 
45 - 50 175.9 
50 - 55 193.5 
55 - 60 211.1 
60 - 65 228.7 
65 - 70 246.3 
70 - 75 263.9 
75 - 80 281.5 
80 - 85 299.1 
85 - 90 316.7 
90 - 95 m.^, 
95 - 100 351.9 
Hou rs Off 0.0 

- Cooling Load — 

Hours Hours 

0 

0 

7 

9 

8 

5 

16 

12 

9 

7 

4 

2 

4 

7 

6 

3 

1 

0 
0 
0 

0 

0 

4 

76 

96 

84 

52 

173 
132 

91 

72 

45 

22 

38 

75 
65 

35 

10 

0 
0 

0 
7,690 

— Heating Load 

Capacity Hours 

(Btuh)   [%) 
Hours 

-193,499 

-386,999 

-580,498 

-773,997 

-967,496 

-1,160,996 

-1,354,495 

-1,547,995 

-1,741,494 

-1,934,993 

-2,128,492 

-2,321,992 

-2,515,491 
-2,708,990 

-2,902,490 

-3,095,989 

-3,289,488 

-3,482,988 
-3,676,487 

-3,869,986 

18 

3 

7 

3 

5 

233 

40 

92 

37 

59 

106 

99 

364 

195 

37 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 7,498 

29 

15 

3 

0 

0 

0 

0 

0 

0 
0 

0 

0 
0 

-- Cooling Airflow   
Cap. Hours Hours 

(Cfm)   (*) 

6,545.3 

13,090.7 

19,636.1 

26,181.4 

32,726.8 

39,272.1 

45,817.5 

52,362.8 
58,908.2 

65,453.5 
71,998.9 

78,544.2 

85,089.6 

91,634.9 

98,180.3 
104,725.6 

111,271.0 

117,816.3 
124,361.7 
130,907.0 

0.0 

100 2,520 
0 0 
0 0 

0 6,240 

eat mg Airflow 
Cap. Hours Hours 
(Cfm) (*) 

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 
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 
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 8,760 
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BUILDING  TEMPERATURE PROFILES 

Temperature     Zone Number — -  
Range 1   4   2  11   3   5   7   9  12  13   6   8  10  14  15  16 

.  (F) 

Max. Temp. 82.6   81.5 '201.1 120.2   86.6   85.2   84.9   83.5   85.6   96.2   85.2   88.7   84.5   85.2   88.7   84.5 

Mo./Hr. 10 21 10 23   9 19   8 16   7 20   7 24   7 24   7 22   7 20   8 17   7   2 10   3   7   5   7   2 10   3   7   5 

Day Type 2        2        2        2        4        114        4        2        5        2        5        5        2        5 

  Number of Hours  
Above 100 0 0 8,016 4,086 00-0000000000 

95-100 0 0 0 110 0 0 0 0 0 240 0 0        0 0 0        0 
90-95 0 0 91 1,239 0 0 C 0 0 1,494 0 0        0 0 0        0 

85-90 0 0 290 253 135 12 0 0 52 1.602 25 552         0 25 552         0 

80 -    85 954 517 227 585 1,193 1,272 1,200 326 1,192 1,215 1,955 3,532 1,608 1,955 3,437 1,608 

75 -   80 5,027 2,814 136 327 1.803 1,962 2,027 2,366 1,961 813 3,009 4,226 3,751 3,033 4.159 3,746 

70 -    75 1,202 3,711 0 1,256 553 579 598 701 501 1,435 1,462 450 1,334 1,306 586 1,323 

65 -    70 1,418 1,516 0 726 1,454 1,481 1,524 1,537 1,425 1.579 1,203 0 1,471 1,265 26 1,397 

60 -    65 159 202 0 178 1,054 1,107 1,104 1,345 1,172 377 504 0     444 553 0     504 

55-60 0 0 0 0 957 379 895 875 994 0 299 0     152 312 0     182 

50-55 0 0 0 0 649 624 585 454 664 ö 303 0        0 311 0        0 

Below 50 0 0 0 0 957 844 827 606 799 0 0 0        0 0 0        0 

Min. Temp. 63.8 63.0 68.0 63.6 34.6 35.2 35.2 38.0 36.1 61.7 51.1 68.0   57.8 50.9 68.0   57.6 

Mo./Hr. 1   8 1 10 1   1 2   6 2 11 2   7 2   7 2   7 2   7 1   6 2   7 1    1    1   7 2   7 1    1    1   7 
Day Type 5 5 15 4 5 5 5 5 5 5 15 5 15 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

N T H L A n 11 r> 11 u n T Y ENER G Y CONSUMPT [ 0 

ELEC DEMAND STEAM STEAM OMND 
Off Peak On Peak On Peak WATER On Peak 

Month (kWh) (kW) (Therm) (1000 Gl) (Thru /hr) 

Jan 163,374 813 11,257 0 67 
Feb 147,815 813 10,595 0 67 
March 177,304 813 8,100 0 60 
April 148,829 813 1,856 0 42 
May 191,290 948 0 73 0 
June 198,163 1,013 0 118 0 
July 196,626 1,067 0 193 0 
Aug 208,452 1,022 0 130 ' 10 
Sept 174,396 975 0 63 
Oct 162,125 813 1,028 0 4: 
Nov 152,329 813 4,082 0 53 
Dec 155,594 813 9,549 0 65 
Total 2,076,296 1,067 46,466 532 67 

Building Ener gy Consumption :    73,424 (Btu/Sq ft/Year) Floor Area = 
Source E nergy Consumption :   171,821 (Btu/Sq Ft/Tear) 

159,799 (Sq Ft) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 

■WEATHERSTRIP & CAULKING 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref 

Nun 
Equip 

Code Jan Feb Mar Apr May 
thly Consumption 

June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 

PK 
78913 

410.7 

71397 

410.7 

86428 

410.7 

75155 

410.7 
82671 

410.7 

82671 

410.7 

75155 

410.7 
86428 

410.7 

75155 

410.7 

82671 

410.7 

75155 

410.7 

75155 

410.7 
946,954 

410.7 

1 MISC LD 

ELEC 
PK 

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 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 

2 MISC LD 

GAS 

PK 

ö 

0.0 

o 
0.0 0.0 

o 
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 

0.0 

3 MISC LD 

OIL 

PK 

0 

0.0 

0 

0.0 

0 

0.0 

o 
CO 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 

4 MISC LD 

P STEAM 

PK 

0 

0.0 

0 

0.0 
0 

0.0 o.c 
0 

CO 
ö 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

5 MISC LD 

P H0TH20 
PK 

0 

0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 

ö. 0 
0 

o.c 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

6 MISC LD 

P CKILL 
PK 

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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

1 EQ1001S 

ELEC 

PK 

0 

0.0 

2-STC 

0 

0.0 

CTV <555 TONS 

0    0 

0.0   0.0 

13858 

1C6.5 
20730 

171.6 

35324 

225.3 

22954 

181.1 

13093 

134.1 

0 

0.0 

0 

0.0 
0 

0.0 
105,959 

225.3 

1 EQ5100 

ELEC 

PK 

0 
0.0 

COOLING TOWER 

0    0 
0.0   0.0 

0 
0.0 

5115 

23.3 
5115 
23.3 

4650 
23.3 

5348 
23.3 

4650 

23.3 
0 

0.0 
0 

0.0 
0 

0.0 
24,878 

23.3 

1 EQ5100 

WATER 

PK 

0 

0.0 

COOLING TOWER 

0    0 

0.0   0.0 
0 

0.0 
73 

0.6 

118 

0.9 
193 

1.2 

130 

1.0 

68 

0.8 
0 

0.0 
0 

0.0 

0 

0.0 
582 

1.2 

1 EQ5001 

ELEC 

PK 

0 

0.0 

CHILLED WATER 

0    0 

0.0   0.0 

PUMP C 

0 

0.0 

.V. 
6562 

29.8 

6562 

29.8 

5966 

29.8 

6860 

29.8 
5966 

29.8 

0 

0.0 
0 

0.0 

0 

0.0 
31,916 

29.8 

1 EQ5010 

ELEC 
PK 

.0 

0.0 

CONDENSER WATER PUMP 

0    0    0 

0.0   0.0   0.0 

C.V. 

6562 
29.8 

6562 

29.8 
5966 

29.8 
6860 

29.8 
5966 

29.8 
0 

0.0 
0 

0.0 
0 

0.0 
31,916 

29.8 

1 EQ5300 CONTROL PANEL & INTERLOCK 
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ELEC 

PK 

0 

0.0 

0 

0.0 

0    0   220 

0.0   0.0   1.0 

220 

1.0 

200 

1.0 

230 

1.0 

200 

1.0 

0 

0.0 

0 

0.0 
0 

0.0 

1,070 

1.0 

2 EQ1000 

ELEC 

PK 

0 

0.0 

PREVENTS COOLING ENERGY 
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 

0.0 
0 

0.0 

0 
0.0 

2 EQ5001 

ELEC 

PK 

0 

0.0 

CHILLED WATER PUMP C.V. 

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 

0.0 

0 

0.0 

0 

0.0 

2 EQ5010 

ELEC 

PK 

0 

0.0 

CONDENSER WATER PUMP C.V. 

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 

0.0 

0 

0.0 

0 

0.0 

1 EQ4003 

ELEC 

PK 

9754 

46.4 

FC 

8325 
46.4 

CENTRIF. FAN C.V. 

10683  9290  10219 

46.4  46.4  46.4 

10219 

46.4 

9290 

46.4 

10683 
46.4 

9290 

46.4 

10219 

46.4 

9290 

46.4 

9290 
46.4 

117,051 
46.4 

1 EQ4003 

ELEC 

PK 

2276 

10.8 

FC 

2059 

10.8 

CENTRIF. FAN C.V. 
2493  2168  2384 

10.8  10.8  10.8 

2384 

10.8 

2168 
10.8 

2493 

10.8 

2168 

10.8 

2384 
10.8 

2168 
10.8 

2168 

10.8 

27,312 

10.8 

2 EQ4003 

ELEC 

PK 

0 

0.0 

FC 

0 

0.0 

CENTRIF. FAN C.V. 

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 

0.0 

0 

0.0 

3 EQ4O03 

ELEC 

PK 

13975 

66.5 

FC 

12644 

66.5 

CENTRIF. FAN C.V. 
15305  13309  14640 

66.5  66.5  66.5 

14640 

65.5 

13309 

66.5 

15305 
66.5 

13309 

66.5 

14640 

66.5 

13309 

66.5 

13309 

66.5 

167,695 

66.5 

3 EQ4003 

ELEC 

PK 

1747 
8.3 

FC 
1580 

8.3 

CENTRIF. FAN C.V. 
1913  1664  1830 

8.3   8.3   8.3 

1830 

8.3 

1664 

8.3 

1913 
8.3 

1664 
8.3 

1830 
8.3 

1664 

8.3 

1664 

8.3 

20,962 

8.3 

5 EQ4003 

ELEC 
PK 

20044 

95.4 

FC CENTRIF. FAN C.V. 
18135  21953  19089  20998 

95.4  95.4  95.4  95.4 

20998 

95.4 

19089 

95.4 

21953 
95.4 

19089 

95.4 

20998 

95.4 

19089 
95.4 

19089 

95.4 

240,527 
95.4 

5 EQ4003 

ELEC 

PK 

2505 

11.9 

FC 

2267 

11.9 

CENTRIF. FAN C.V. 
2744  2386  2625 

11.9  11.9  11.9 

2625 

11.9 

2386 

11.9 

2744 

11.9 

2386 

11.9 

2625 

11.9 

2386 

11.9 

2386 
11.9 

30,066 

11.9 

6 EQ4003 
ELEC 

PK 

20030 

95.4 

FC 
18122 

95.4 

CENTRIF. FAN C.V. 
21937  19076  20983 

95.4  95.4  95.4 

20983 

95.4 

19076 

95.4 

21937 

95.4 

19076 

95.4 

20983 
95.4 

19076 

95.4 

19076 

95.4 

240,355 

95.4 

6 EQ4003 

ELEC 

PK 

2504 

11.9 

FC 

2265 

11.9 

CENTRIF. FAN C.V. 

2742  2384  2623 

11.9  11.9  11.9 

2623 

11.9 

2384 

11.9 

2742 

11.9 

V 2384 

11.9 

2623 

11.9 

2384 

11.9 

2384 

11.9 

30,044 

11.9 

1 EQ2101 

P STEAM 

PK 

1929 

11.5 

PURCHASED DISTRICT STEAM 

1816  1388   318    0 
11.5  10.3   7.3   0.0 

0 
0.0 

0 

0.0 

0 

0.0 

0 

0.0 

173 

7.1 

695 

9.2 

1637 

11.2 

7,961 
11.5 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 56 
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ELEC 
PK 

6264  5667  5727  2267    0    0    0    0    0  1402  3937  5966 
29.8  29.8  29.8  29.8   0.0   0.0   0.0   0.0   0.0  29.8  29.8  29.8 

31,230 
29.8 

1 EQ5061 CONDENSATE RETURN PUMP 
ELEC       117   106   107   42    0    0    0    0 
PK        0.6   0.6   0.6   0.6   0.0   0.0   0.0   0.0 

0    26   74   112 
0.0   0.6   0.6   0.6 

584 
0.6 

2 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM    9328  8779  6712  1538    0 
PK       55.5  55.5  49.8  35.1   0.0 0.0 

0    0    0   850  3386  7913 
0.0   0.0   0.0  34.2  44.2  54.2 

38,505 
55.5 

2 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC      5220  4723  5245  1989    0    0 
PK       24.9  24.9  24.9  24.9   0.0   0.0 0.( 

0    0  1715  3778  4971 
0.0   0.0  24.9  24.9  24.9 

27,641 
24.9 

EQ5061 CONDENSATE RETURN PUMP 
ELEC       26    23    26    10    0    0    0 
PK        0.1   0.1   0.1   0.1   0.0   0.0   0.0 

0    0    8    19    25 
.0   0.0   0.1   0.1   0.1 

137 
0.1 

3 EQ2000 PREVENT SUM OF HEAT ENERGY 
GAS 0    0    0    0    ö    0    0    0    0    0    0    0 
PK        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 

3 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC        0    0    0    0    0 
PK        0.0   0.0   0.0   0.0   0.Ö 0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 
WEATHERSTRIP & CAULKING 

UTILITY     PEAK     CHECKSUMS 

Utility     ELECTRIC DEMAND 

Peak Value  1,066.7 (kW) 
Yearly Time of Peak 14 (hr) 7 (mo) 

Hour 14 Month 7 

Eqp, Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) {%) 

Cooling Equipment 

1      EG1001S 2-STG CTV <555 TONS                 309.2 28.98 

Sub Total 309.2 28.98 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND        57.3 5.37 
3 SUMMATION OF FAN ELECTRICAL DEMAND        74.9 7.02 
5 SUMMATION OF FAN ELECTRICAL DEMAND 107.4 10.07 
6 SUMMATION OF FAN ELECTRICAL DEMAND 107.3 10.06 

Sub Total 346.8 32.51 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 410.7 38.50 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 410.7 38.50 

Grand Total 1,066.7 100.00 
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ttttuntntuutttttnntuutuifuuttittntttiittttutiittttttnuutttuut 
** ** 
** TRACE       600      ANALYSIS ** 
** ** 
** by ** 
** tt 
nntunn*nnnnntwntntnnnnut*ntttnnttntu%nttuHtnnttt 
u*ttnnnnntttn%nnnttnmnntttttnntt*ttttttntttn*t%ttutntnt 

ENERGY SAVINGS OPPORTUNITY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 122 

JTUDY 

Weather File Code: CARLISLE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (Btu-min./hr/cuft/F) 
Latent Heat factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

9:31:32  2/ 2/94 
CB122 .TM 
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AIRFLOW - ALTERNATIVE 4 
LOW E GLASS 

SYSTEM     SUMMARY 

(Design Airflow Quantities) 

System 
Number 

System 
Type 

Outside 
Airflow 

(Cfm) 

Cooling 
Airflow 

(Cfm) 

-- Main - 
Heating 
Airflow 

(Cfm) 

Return 
Airflow 

(Cfm) 

Exhaust 
Airflow 

(Cfm) 

Auxil, 
Supply 

Airflow 
(Cfm) 

Room 
Exhaust 
Airflow 

(Cfm) 

1 TRH 
2 SZ 
3 INDFP 

5 DD 
6 DD 

Totals 

10,853 
0 

5,830 
0 

8,357 
8,357 

33,397 

36,175 
17,730 
19,435 

0 
27,856 
27,856 
129,052 

36,175 
17,730 
19,435 
1,835 

27,856 
27,856 
130,887 

36,175 
17,730 
36,448 

0 
28,824 
28,824 
148,000 

10,853 
0 

19,435 
0 

27,856 
9,325 

67,468 

0 
0 

32,234 
0 
0 
0 

32,234 

0 
17,730 

0 
0 
0 
0 

17,730 

CAPACITY - ALTERNATIVE 4 
LOW E GLASS 

-SYSTEM     SUMMARY 

(Design Capacity Quantities) 

Main Sys. 
System System Capacity 
Number  Type  (Tons) 

- Cooling    
Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Preheat 
Capacity Capacity  Totals Capacity Capacity Capacity 

(Tons)      (Tons)      (Tons)        (Btuh)        (8tuh)        (Btuh) 

Heating — 

Reheat 

Capacity 

(Btuh) 

Humidif. Opt. Vent       Heating 

Capacity   Capacity Totals 

(Btuh)      (Btuh) (Btuh) 

1 TRH 

2 SZ 
3 INDFP 
4 UH 

5 DD 

6 DD 

Totals 

81.5 
'3.1 
46.4 
o/o 

61.9 

61.9 

254.9 

0.0 

0.0 

88.5 

0.0 

0.0 

0.0 

88.5 

81.5 
3.1 

134.9 

0.0 

61.9 

61.9 

343.4 

-68,182 

-9,837 

-680,963 - 

-6,715 

-448,643 

-245,454 

■1,459,795 - 

0 

0 

1,230,942 

0 

0 

0 

1,230,942 

-480,162 

-106,598 

0 

0 

-373,989 

-373,989 

•1,334,738 

-548,345 

-9,837 

-1,911,905 
-6,715 

-822,632 

-619,443 

-3,918,877 

The building peaked at hour 14 month   7 with a capacity of     254.9 tons 
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ENGINEERING CHECKS - ALTERNATIVE 4 
LOW E GLASS 

I N E E RING CHECK c t n h 

Percent — Hea ting  tool ing   
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main TRH 30.00 0.63 443.7 705.9 17.00 0.63 -9.53 57,549 
2 Main SZ 0.00 4.32 5,655.8 1,307.9 9.18 4.32 -2.40 4,100 
3 Main INDFP 30.00 0.47 418.7 891.2 13.46 0.47 -16.46 41,364 
3 Auxiliary INOFP 0.00 0.73 364.4 467.7 25.66 0.78 -29.76 41,364 
4 Main UH 0.00 0.00 0.0 O.ö 0.00 0.72 -2.64 2,544 

. 5 Main DO 30.00 1.03 449.8 437.9 27.40 1.03 -30.33 27,121 
'6 Main DD 30.00 1.03 -449.8 437.9 27.40 1.03 -22.84 27,121 
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System 1 Peak TRH TERMINAL REHEAT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK 
Peaked at Time ->       Mo/Hr: 7/14 
Outside Air ~>      OADB/WB/HR: 91/ 74/105.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-)   481,661 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 
0 
0 

18,940 
0 
0 

18,940 

398,781 
63,941 

0 
462,722 

0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

18,007 
0 

-5,402 
0 

12,605 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 

- 18,940 
0 
0 

18,940 

398,781 
63,941 

0 
462,722 

0 
406,913 
77,173 
18,007 

0 
0 

-5,402 
0 

Percnt 
Of Tot 

(I) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.94 
0.00 
0.00 
1.94 

40.76 
6.54 
0.00 

47.30 
0.00 

41.59 
7.89 
1.84 
0.00 

-0.00 
-0.55 
0.00 

978,353 100.00 

Mo/Hr: 7/16 
OADB: 91 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

18,940 
0 
0 

18.940 

424,020 
31,097 

0 
455,117 

0 
0 

Pe 
Of 

0 
0 
0 
0 
0 
0 
4 
0 
0 
4 

89 
6 
0 

96 
0 
0 
0, 
0. 
0. 

-0. 

* 
* 
* 

rent * 

******* HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
OADB:  4 

Tot 

(*) 
.00 
.00 
.00 
.00 * 
.00 
.00 
.00 
.00 
.00 
.00 

.45 

.56 

.00 

.00 

.00 

.00 

.00 
00 
00 
00 

474,057 100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-68,182 
0 
0 

-68,182 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 
0 
Q 

-68,182 
0 
0 

-68,182 

0 
0 
0 
0 
0 

-0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
0.00 
0.00 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-68,182   -68,182  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 
81.5 
0.0 
0.0 

81.5 

(Mbh) 
978.4 

0.0 
0.0 

978.4 

Sens Cap. 
(Mbh) 
719.6 

0.0 
0.0 

Coil Airfl 
(cfm) 
36,175 

0 
0 

Entering DB/W8/HR 
Deg F 
80.0 
0.0 
0.0 

Deg F 
67.5 
0.0 
0.0 

Grains 
83.9 
0.0 
0.0 

Leaving D8/W8/HR 
Deg F 
61.0 
0.0 
0.0 

Deg F 
59.3 
0.0 
0.0 

Grains 
74.8 
0.0 
0.0 

Gross Total   Glass (sf) {%) 
Floor 
Part 
ExFlr 
Roof 
Wall 

57,549 
16,570 

0 
0 
0 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-68.2 

0.0 
-480.2 

-0.0 
0.0 
0.0 

-548.3 

Coil Airfl 
(cfm) 
36,175 

0 
36,175 

0 
0 
0 

Ent  Lvg 
eg F 

68.0 

Deg 

69. 

0.0 0. 
48.8 61. 
0.0 0. 
0.0 0. 
0.0 0. 

Type 
Vent 
Infil 
Supply 
Mine fi» 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm; 
Cooling 
10,853 

0 
36,175 
36,175 
36,175 
10,853 

0 
0 

Heating 
0 
0 

36,175 
0 

36,175 
0 
0 

-ENGINEERING CHECKS-  -TEMPERATURES (F)- 
Clg X OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg 8tuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

30.0 
0.63 

443.70 
705.87 
17.00 

137 
0.0 

0.63 
-9.53 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
63.0 
75.0 
75.5 
80.0 
75.0 
0.5 
0.4 
1.1 

Htg 
69.7 
68.C 
68.C 
68.0 
68.0 
0.5 
0.4 
1.1 
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System   2 Peak SZ - SINGLE ZONE 

- ^H  mm******************* COOLING COIL pEAK mm******************* tnnu CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
^^  Peaked at Time -> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 

Outside Air -> 0ADB/WB/HR: 91/ 73/ 98. 0 * 
* 

0ADB: 91 * 
* 

0ADB:  4 

Space Ret. Air Ret. Aii- Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space S ens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 
Roof Cond 0 860 860 2.29 * 0 0.00 * 0   -3,224 44.57 
Glass Solar 255 0 255 0.68 * 255 0.74 * 0      0 0.00 
Glass Cond 239 0 239 0.64 * 239 0.69 * -1, 139   -1,139 15.75 
Wall Cond 747 183 929 2.47 * 747 2.16 * -2,286    -2,870 39.68 
Partition 0 - 0 0.00 * 0 0.00 * 0      0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0      0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total") 1,241 1,042 2 283 6.07 * 1,241 3.60 * "3, 426    -7,234 100.00 

Internal Loads * * 
Lights 30,623 0 30 623 81.40 * 30,623 88.78 * 0       0 0.00 
People 4,712 4 712 12.53 * 2,223 6.44 * 0       0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total-) 35,335 0 0 35 335 93.93 * 32,845 95.22 * 0       0 0.00 

Ceiling Load 1,918 -1,918 0 0.00 * 408 1.18 * 243       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 

jflk  Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
f|P  Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 -0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total-) 38,494 -876 0 37,618 100.00 * 34,495 100.00 * -3, 668    -7,234 100.00 

  

Total Capacity Sens Cap. Coil Airfl Entering 0B/W8/HR Leaving D8/W8/HR Gros; Total   Glass (sf) w 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 4,100 

•Main Clg   3.1 37.6 35.1 17,730 76.6 68 .9  96 .6 73.2  68.3  98.9 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0  0 0   0.0 ExFlr 0 

,. Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0  0.0   0.0 Roof 580 0  0 
■  Totals    3.1 37.6 Wall 196      21  11 

COIL SEL r^TTfly  -AIRFLOWS (cfm) -ENGINEERING CHECKS -TEMPERATURES (F)- *""         nCHIlPiü 

Capacity Coil A irfl  Ent Lvg Type Cooling bating :ig \ 0A ( .0 Type  Clg Htg 
(Mbh) (cfm)  Deg F Deg F Vent 0 0  ( )lg Cfm/Sqf t 4 32 SAD8   73.2 68.2 

Main Htg    -9.8 17,730  67.7 68.2 Infil 0 0 ;ig Cfm/Ton 5655 81 Plenum  76.5 67.7 
Aux Htg    0.0 0   0.0 0.0 Supply 17,730 17,730  ( ;ig Sqft/Ton 1307 89 Return  79.7 67.7 
Preheat   -106,6 17, 730  67.7 73.2 Mincfm 0 0 ;ig Btuh/Sqft 9 18 Ret/0A  76.6 67.7 
Reheat     0.0 0   0.0 0.0 Return 0 17,730 to. People 10 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhausl 0 0 Htg % 0A ( ).0 Fn MtrTD 0.0 0.0 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 17,730 0 Itg Cfm/SqFt 4 32 Fn BldTD 0,0 0.C 

_  Total      -9.8 Auxil 0 0 Htg Btuh/SqFt -2 40 Fn Frict 0.0 O.C 
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System   3 Block INDFP - 4-PIPE INDUCTION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 7/14 * Mo/Hr: 7/19 * Mo/Hr: 13/ 1 
Outside Air —> OADB/WB/HR: 91/ 74/105.0 * 

* 
OADB: 85 * 

* 
OADB:  4 

Space Ret. Aii- Ret. Air Net Percnt * s )ace Percnt * Space f >eak Coil Peak Percnt 
Se is.Hat. Sensible Latent Total Of Tot * Sens ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 474 21,484 21,957 1.29 * 664 0.12 * -1 579 -73,446 3.84 
Glass Solar 77,250 0 77,250 4.52 * 81 767 14.31 * 0 0 0.00 
Glass Cond 53,830 0 53,830 3.15 * 40,082 7.01 * -276 287 -276,287 14.45 
Wall Cond 113,330 16,902 130,232 7.62 * 168,977 29.57 * -328 407 -377,319 19.74 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 736,354 736,354 43.11 * 170 578 29.85 * -1,184 852 -1,184,852 61.97 
Sub Total-) 981,237 38,386 1,019,623 59.69 * 462,068 80.85 * -1,791 125 -1,911,905 100.00 

Internal Loads * * 
Lights 277,628 0 277,628 16.25 * 79,744 13.95 * 0 0 0.00 
People 45,248 45,248 2.65 * 6 070 1.06 * 0 0 0.00 
Hisc 0 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Sub Total-) 322,876 0 0 322,876 18.90 * 85 814 15.02 * 0 0 O.OC 

Ceiling Load 14,654 -14,654 0 0.00 * 23 486 4.11 * -47 811 0 0.00 
Outside Air 0 0 0 252,361 14.77 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 110,564 6.47 * 0.00 * 0 O.OC 
Ret. Fan Heat 13,820 13,820 0.81 * 0.00 * 0 0.00 
Duct Heat Pkup 0 .0 0.00 * 0.00 * 0 O.OC 
0V/UN0R Sizing 119 119 0.01 * 119 0.02 * 0 0 0.00 
Exhaust Heat -11,266 0 -11,266 -0.66 * 0.00 * 0 O.OC 
Terminal Bypass 0 0 0 0.00 * 0.00 * 

* 
0 0.00 

Grand Total-) 1 318,886 26,287 0 

rur  orm c 

1,708,098 100.00 * 571 487 100.00 * -1,838 936 -1,911,905 

ADCAC 

100.00 

Total Capacity Se ns Cap. Coil Airfl   Entering D8/W8/HR Lea» ung DB/WB/HR Gross Total 
-AREAS  

Glass (sf) (t) 
(Tons) (Mbh) (Mbh) (Cfa) Deg F Deg F Grai ns Deg F Deg F Grains Floor 41 364 

Main Clg   46.4 557.0 402.9 19,435 80.9  66 7  78 .0 59.9 57.7 69.7 Part 0 
Aux Clg  88.5 1,061.4 676.6 32,234 75.0  63 .9  73 .7 65.i 52.9 41.7 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 Roof 14 680 0  0 
Totals   134.9 1,618.4 Wall 28 354    5,152  18 

 urATTMP COIL SELECT Tnw   AIRFLOWS (c fm) -ENGINEERING CHECKS-- -TEMPERATURES (F)~ 1UN  

Capacity Coil Airfl  Ent Lvg Type Pooling Heat i ng Clg \  OA 30.0 Type  Clg Htg 
(Mbh) (cfm) Deg F Deg F Vent 5,830 0 Clg Cfm/Sqft 0.47 SADB    65.1 96.7 

Main Htg   -681.0 19,435 64.5 96.7 Infil 17,013 17,013 Clg Cfm/Ton 418.73 Plenum  76.1 64.4 
Aux Htg -1,230.9 32,234 68.0 103.1 Supply 19,435 19,435 Clg Sqft/Ton 891.20 Return  76.8 64.5 
Preheat    -0.0 19,435 64.5 59.9 Mincfm 0 0 Clg Btuh/Sqft 13.46 Ret/OA  80.9 64.! 
Reheat     0.0 0 0.0 0.0 Return 19,435 19,435 No. People 98 Runarnd 75.0 68.C 
Humidif     0.0 0 0.0 0.0 Exhaust 5,830 0 Htg X  OA 0.0 F n MtrTD  1.3 1.; 
Opt Vent    0.0 0 0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.47 f n BldTD  1.0 l.C 
Total   -1,911.9 Auxil 32,234 32,234 Htg Btuh/SqFt -16.46 f n Frict 2.9 2/ 
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System 4 Block UK UNIT HEATERS 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Tine ->       Mo/Hr: 0/ 0 
Outside Air ">      OADB/NB/HR:  0/ 0/ 0.0 

• 

Sens 
Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 

- People 
Misc 
Sub Total-) 

Ceiling Load 
Outside ftii- 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
.Hat. 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Ret. Air Ret. Air 
Sensible  Latent 

(Btuh)  (Btuh) 
0 
0 
0 
0 
0 
0 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
o.co 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
OADB: 

0/ 0 
0 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 

00 

00 

00 

0.( 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-6,715 
0 
0 

-6,715 

0 
0 
0 
0 
0 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-6,715 
0 
0 

-6,715 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
0.00 
0.00 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 

-6,715 -6,715  100.00 

-COOLING COIL SELECTION- -AREAS- 

"Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 

0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

Sens Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(cfm) 

0 
0 
0 

Entering 08/WB/HR 
Deg F 

0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Leaving OB/WB/HR 
Deg F 

0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

brains 
0.0 
0.0 
0.0 

Gross Total   Glass (sf) [%) 
Floor 
Part 
ExFlr 
Roof 
Wail 

2,544 
1,632 

0 
0 
0 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

-HEATING 
Capacity 

(Mbh) 
-6.7 

COIL SELECTION 
Coil Airfl 

(cfm) 
1,835 

0 
0 
0 
0 
0 

Ent 
Deg F 
68.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg f 
71.4 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

•AIRFLOWS (cfm; 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

1, 

Heating 
0 
0 

.835 
0 

,835 
0 
0 
0 

-ENGINEERING 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sgft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

CHECKS-- 
0.0 

0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.72 
-2.64 

-TEMPERATURES (F)- 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTO 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 

Htg 
71.4 
68. C 
68.0 
68. C 
68.C 
O.C 
0.0 
O.C 
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System   5 Block DD - DOUBLE DUCT 

m |  ************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** w "  Peaked at Time -> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air --> OADB/WB/HR: 91/ 74/105. 0 * 

* 
0ADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) :w 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 14,486 0 14,486 1.95 * 16,221 5.94 * -48,286 -48,286 21.28 
Glass Solar 8,014 0 8,014 1.08 * 7 222 2.64 * 0 0 0.00 
Glass Cond 4,840 0 4,840 0.65 * 5 167 1.89 * -24,690 -24,690 10.88 
Wall Cond 4,161 526 4,687 0.63 * 5,622 2.06 * -16,677 -18,921 •8.34 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 32,866 32,866 4.42 * 16 324 5.98 * -67,403 -67,403 29.70 
Sub Total") 64,366 526 64,892 8.73 * 50 556 18.52 * -157,056 -159,300 70.19 

Internal Loads * * 
Lights 190,447 0 190,447 25.63 * 200 839 73.56 * 0 0 0.00 
People 30,203 30,203 4.06 * 14 612 5.35 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 '0.00 
Sub Total") 220,650 0 0 220,650 29.69 * 215 452 78.91 * 0 0 0.00 

Ceiling Load 1,375 -1,375 0 0.00 * 1 553 0.57 * -4,627 0 0.00 
Outside Air 0 0 0 283,790 38.19 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 158,470 21.32 * 0.00 * 0 0.00 

M t  Ret. Fan Heat 19,809 19,809 2.67 * 0.00 * 0 0.00 

% f      Duct Heat Pkup 0 O 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 5,476 5,476 0.74 * 5 476 2.01 * -67,648 -67,648 29.81 
Exhaust Heat -9,934 0 -9,934 -1.34 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 -0.00 * 

* 
0.00 * 0 0.00 

•,. 
Grand Total") 291,866 9,026 0 

nif rnTi c 

743,152 100.00 * 273,035 100.00 * -229,331 -226,948 

ADCAC 

100.00 

■ '".'. 

Total Capacity 
1/UULlllU UU1L JCLLU 1 J.UH 

Sens Cap. Coil Airfl   Entering D8/WB/HR Leaving DB/W8/HR Gross Total Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor   27, 121 

. .  Main Clg   61.9 743.2 567.3 27,856 80.4  68 4  87 .5 60.8 60.4 80.0 Part 0 
. Aux Clg   0.0 0.0 0.0 0 0.0  0 .0   0 A 

. V 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 Roof    8, 563 0  0 
Totals    61.9 743.2 Wall    1, 613     460  29 

COIL SEL rpTTHM   AIRFLOWS (cfm)- -ENGINEERING CHECKS- -TEMPERATURES (F)~- 
Capacity Coil A irfl Ent Lvg Type Pooling leating Clg %  OA 30.0 Type  Clg Htg 

.. (Hbh) (cfm)  Deg F Deg F Vent 8,357 O Clg Cfir./Sqft 1.03  SADB    66.0 75.6 
Main Htg  -448.6 27, 856  60.8 75.6 Infil 968 968 Clg Cfm/Ton 449.80  Plenum  75.4 66.5 
Aux Htg    0.0 0   0.0 0.0 Supply 27,856 27,856 Clg Sqft/Ton 437.93  Return  76.1 67.5 
Preheat   -374.0 27, 856  48.4 60.8 Mincfm 0 0 Clg Btuh/Sqft 27.40  Ret/OA  80.4 67.5 
Reheat     0.0 0   0.0 0.0 Return 27,856 27,856 No. People 65  P unarnd 75.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 8,357 0 Htg %  OA 0.0  F n MtrTD  1.3 1.3 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.03  F n BldTD  1.0 1.0 

1 
Total    -822.6 

> 

Auxil 0 0 Htg Btuh/SqFt -30.33  F n Frict 2.9 2.c 
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System 6 Block 0D DOUBLE DUCT 

************************* COOLING COIL PEAK ******************************** CLG SPACE 
Peaked at Time ->      Mo/Hr: 7/14 
Outside Air -">      OADB/WB/HR: 91/ 74/105.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total — ) 

Space 
Sens.Hat. 

(Btuh) 
0 
0 

14,486 
8,014 
4,840 
4,161 

0 
0 

32,866 
64,366 

190,447 
30,203 

0 
220,650 

1,375 
0 

5,476 

291,866 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

526 

526 

0 

0 
0 

-1,375 
0 

19,809 
0 

-9,934 
0 

9,026 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

14,486 
8,014 
4,840 
4,687 

0 
0 

32,866 
64,892 

190,447 
30,203 

0 
220,650 

0 
283,790 
158,470 
19,809 

0 
5,476 

-9,934 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
1.95 
1.08 
0.65 
0.63 
0.00 
0.00 
4.42 
8.73 

25.63 
4.06 
0.00 

29.69 
0.00 

38.19 
21.32 
2.67 
0.00 
0.74 
-1.34 
-0.00 

743,152 100.00 

Mo/Hr: 
OADB: 

PEAK ************ HEATING COIL PEAK ******** 
7/16   *        Mo/Hr: 13/ 1 
91     *        OADB:  4 

Space 
Sensible 

(Btuh) 
0 
0 

16,221 
7,222 
5,167 
5,622 

0 
0 

16,324 
50,556 

200,839 
14,612 

0 
215,452 

1,553 
0 

5,476 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
5.94 
2.64 
1.89 
2.06 
0.00 
0.00 
5.98 
18.52 

73.56 
5.35 
0.00 

78.91 
0.57 
0.00 
0.00 
0.00 
0.00 
2.01 
0.00 
0.00 

273,035  100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-48,286 
0 

-24,690 
-16,677 

0 
0 

-67,403 
-157,056 

0 
0 
0 
0 

-4,627 

-67,648 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-48,286 
0 

-24,690 
-18,921 

0 
0 

-67,403 
-159,300 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-67,648 
0 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 

21.28 
0.00 
10.88 
8.34 
0.00 
0.00 

29.70 
70.19 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

29.81 
0.00 
0.00 

-229,331   -226,948  100.00 

-COOLING COIL SELECTION- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity Sens Cap. Coil Airfl   Entering DB/W8/HR   Leaving DB/W8/KR   Gross Total 
(Tons) 
61.9 
0.0 
0.0 
61.9 

(Mbh) 
743.2 

0.0 
0.0 

743.2 

(Mbh) 
567.3 

0.0 
0.0 

(cfm) 
27,856 

0 
0 

Deg F. 
80.4 
0.0 
0.0 

Deg F 
68.4 
0.0 
O.C 

Grains 
87.5 
0.0 
0.0 

Deg F 
60.8 
0.0 
0.0 

Deg F Grains 
60.4 80.0 
0.0 0.0 
0.0 0.0 

-AREAS  
Glass :sf) (%) 

Floor 
Part 
ExFlr 
Roof 
Wall 

27,121 
0 
0 

8,563 
1,613 

0 
460 

0 
29 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

-HEATING COIL SELECTION   
Capacity Coil Airfl Ent  Lvg 

Deg F Deg F (Mbh) 
-245.5 

0.0 
-374.0 

0.0 
0.0 
0.0 

-619.4 

(cfm) 
27,856 

0 
27,856 

0 
0 
0 

67.5 
0.0 

48.4 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm) 
Cooling 
8,357 

968 
27,856 

0 
27,856 
8,357 

0 
0 

--ENGINEERING CHECKS- -TEHPERATURES 
Heating 

0 
968 

27,856 
0 

27,356 
0 
0 
0 

Clg %  OA 
Clg Cfi,/Sqft 
Clg Cfn/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg %  OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

30.0 
1.03 

449.80 
437.93 
27.40 

65 
0.0 

1.03 
-22.84 

Type 
SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
66.0 
75.4 
76.1 
80.4 
75.0 
1.3 
1.0 
2.9 

:F)~ 
Htg 
75.6 
66.5 
67.5 
67.5 
68. C 
1.3 
l.C 
2.c 
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BUILDING U-VALUES - ALTERNATIVE 4 
LOW E GLASS .v. ■ 

BUILDING U-VALUES 

— Room U-Val ues —- Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Suffimr Wintr Summr Wintr (lb/ (Btu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 SUB 8SMT, BStIT Id 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 
Zone 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 

4 BSMT E 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
Zone 4 Total/Ave. 0.229 0.000 0.000 0.000 -0.000 0.000 0.000 0.000 0.317 45.2 9.27 
System 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.4 9.54 

2 TOILETS, KITCHEN 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 29.4 5.93 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.310 0.837 0.257 0.317 29.4 5.93 

11 TOILETS K ROOF 0.000 0.000 0.000 0.000 0.033 0.000 0.000 0.000 0.317 71.1 15.13 
Zone 11 Total/Ave. O.CGO 0.000 0.000 0.000 0.038 0.000 0.000 0.000 0.317 71.1 15.13 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.083 0.810 0.85? 0.257 0.317 35.3 7.23 

3 STAIRS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.229 0.000 103.3 21.63 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.229 0.000 103.3 21.63 

5 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.310 0.837 0.257 0.317 57.9 12.05 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.337 0.257 0.317 57.9 12.05 

7 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.310 0.837 0.257 0.317 56.7 11.81 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0,000 0.810 0.837 0.257 0.317 56.7 11.81 

9 3RD FL OFFICES o.ooo 0.000 0.000 0.000 0.083 0.810 0.837 0.257 0.317 102.3 21.84 
Zone 9 Total/Ave. 0.000 A A A A. 

V . V \J \J 0.000 0.000 0.033 0.310 0.S37 0.257 0.317 102.3 21.84 
12 STAIRS W ROOF 0.000 0.000 0.000 0.000 0.038 0.810 0.837 0.229 0.000 146.4 31.13 

Zone 12 Total/Ave. 0.030 0.000 0.000 0.000 0.033 0.810 0.837 0.229 0.000 146.4 31.13 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.038 0.810 0.837 0.256 0.317 74.1 15.63 

13 SUPPLY STORAGE 0.229 0.000 0.000 0.000 0.000 COCO 0.000 0.000 0.000 70.7 14.70 
Zone 13 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
System . 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 

'■., "6 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.310 0.837 0.257 0.317 32.5 6.60 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 

8 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.310 0.837 0.257 0.000 27.0 5.41 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 

10 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.310 0.837 0.257 0.000 71.5 15.21 
Zone 10 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
System S Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 43.1 8.94 

14 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 
Zone 14 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 

15 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 
Zone 15 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 

16 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
Zone 16 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
System 6 Total/five. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 43.1 8.94 
Building 0.229 0.000 0.000 0.000 0.088 0.810 0.837 0.256 0.317 52.6 10.93 
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• 

BUILDING AREAS - ALTERNATIVE 
LOW E GLASS 

BUILDING     AREAS 

• 

Floor Total Exposed 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate Room Area =irea Area Area /Rf Area Area /Wl Area 
Number Description Fir Rm (sqft) (sqft) (sqft) - (sqft) (sqft) (*) (sqft) (sqft) W (sqft) 

1 SUB 8SMT, BSI1T W 1  1 45,125 45,125 13 ,222 0 0 0 0 0 0 0 
Zone 1 Total/Ave. 45,125 13 ,222 0 0 0 0 0 0 0 

4 BSMT E 1  1 12,424 12,424 3 348 0 0 0 0 0 0 0 
Zone 4 Total/Ave. 12,-424 3 ,348 0 0 0 0 0 0 0 
System 1 Total/Ave. 57,549 16 570 0 0 0 0 0 0 0 

2 TOILETS, KITCHEN 1  1 3,520 3,520 0 0 0 0 0 21 11 174 
Zone 2 Total/Ave. 3,520 0 0 0 0 0 21 11 174 

11 TOILETS W ROOF 1  1 5S0 580 0 o 0 0 580 0 0 0 
Zone 11 Total/Ave. 520 0 0 0 0 580 0 0 0 
System 2 Total/Ave. 4,100 0 0 0 0 580 21 11 174 

3 STAIRS 1    1 560 560 0 0 0 0 0 255 29 625 
Zone 3 Total/Ave. 560 0 0 0 0 0 255 29 625 

5 1ST FL OFFICES 1    1 11.724 11,724 0 0 0 0 0 1,573 19 6,530 
Zone 5 Total/Ave. 11,724 0 0 0 0 0 1,573 19 6,530 

7 2ND FL OFFICES 1    1 14,400 14,400 0 0 0 0 0 1,610 17 7,730 
Zone 7 Total/five. 14,400 0 0 0 0 0 1,610 17 7,730 

9 3RD FL OFFICES 1    1 14,400 14,400 0 0 0 0 14,400 1,610 17 8,010 
Zone 9 Total/Ave. 14,400 0 0 0 0 14,400 1,610 17 8,010 

12 STAIRS W RGOF 1    1 280 280 0 0 0 0 280 105 25 307 
Zone 12 Total/Ave. 280 0 0 0 0 280 105 25 307 
System 3 Total/Ave. 41,364 0 0 0 0 14,630 5,152 18 23,202 

13 SUPPLY STORAGE 1    1 2,544 2,544 1 632 0 0 0 0 0 0 0 
Zone 13 Total/Avs. 2,544 1 632 0 0 0 0 0 0 0 
System , , 4 Total/Ave. 2,544 1 632 0 0 0 0 0 0 0 

; "6 1ST FL CEN OFFCS 1    1 9,884 9,884 0 0 0 0 0 250 19 1,038 
Zone 6 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

8 2ND FL CEN OFFCS 1    1 8,674 8,674 0 0 0 0 0 105 66 55 
Zone 8 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

10 3RD FL CEN OFFCS 1    1 8,563 8,563 0 0 0 0 8,563 105 64 60 
Zone 10 Total/Ave. 8,563 0 0 0 0 8,563 105 64 60 
System 5 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 

14 1ST FL CEN OFFCS 1    1 9,884 9,884 0 0 0 0 0 250 19 1,038 
Zone 14 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

15 2ND FL CEN OFFCS 1   1 8,674 8,674 0 0 0 0 0 105 66 55 
Zone 15 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

16 3RD FL CEN OFFCS 1    1 
1    I 8,563 8,563 0 0 0 0 8,563 105 64 6C 

Zone 16 Total/Ave. 8,563 0 0 0 0 8,563 105 64 60 
System 6 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 
Building 159,799 18 202 0 0 0 32,386 6,095 19 25,681 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 4 
LOW E GLASS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   = 0.088 (8tu/Hr/Sq Ft/f) 
Overall Wall U-Value   = 0.362 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.224 (8tu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) = 3.96 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) = 15.92 (Btu/Hr/Sq Ft) 
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• 

SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 4 
LOW E GLASS 

• 

System Total s 

L PI -UHU r  K u r J L 

Perec nt — Cool ing Loac i —-   Heati ig Load — Cooling Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours 

Load (Ton) W (Btuh) (t) (Cfn) (t) 

0 - 5 17.2 0 0 -201,274 18 246 6,544.3 0 0 
5 - 10 34.3 0 4 -402,547 5 69 13,088.7 0 0 

10 - 15 51.5 7 76 -603,821 4 57 19,633.1 0 0 
15 - 20 68.7 9 100 -805,095 6 86 26,177.4 0 0 
20 - 25 85.8 14 151 -1,006,369 2 32 32,721.7 0 0 
25 - 30 103.0 4 45 -1,207,642 8 106 39,266.1 0 0 
30 - 35 120.2 11 113 -1,408,916 8 107 45,810.5 0 0 
35 - 40 137.4 19 201 -1,610,190 27 363 52,354.8 0 0 
40 - 45 154.5 3 30 -1,811,464 15 202 58,899.2 0 0 
45 - 50 171.7 6 60 -2,012,738 7 94 65,443.5 0 0 
50 - 55 188.9 6 67 -2,214,012 0 0 71,987.9 0 0 
55 - 60 206.0 2 23 -2,415,285 0 0 78,532.2 0 0 
60 - 65 223.2 4 40 -2,616,559 0 0 85,076.6 0 0 
65 - 70 240.4 8 90 -2,817,833 0 0 91,620.9 0 0 
70 - 75 257.5 4 45 -3,019,106 0 0 98,165.3 0 0 
75 - 80 274.7 2 25 -3,220,380 0 0 104,709.6 0 0 
80 - 85 291.9 0 0 -3,421,654 0 0 111,254.0 0 0 
85 - 90 309.0 0 0 -3,622,928 0 0 117,798.3 100 2,520 
90 - 95 326.2 0 0 -3,824,202 0 0 124,342.7 0 0 
95 - 100 343,4 0 0 -4,025,475 0 0 130,887.0 0 0 
Hour; Off 0.0 0 7,690 0 0 7,398 0.0 0 6,240 

Heat ng Airflow 
Cap. Hours Hours 
(Cfn) (%) 

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 
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 
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 8,760 

• 
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BUILDING TEMPERATÜRE PROFILES - ALTERNATIVE 4 '■ ■  _    .-J;^..'.;-,. 
LOW E GLASS ■"''::'. ' 

BUILDING  TEMPERATURE PROFILES 

Temperature    Zone Number  - 
Range 1   4   2  11   3   5   7   9  12  13   6   8  10  14  15  16 

(F) 

Max. Temp. 82.6 81.5 198.7 120.2 84.1 84.0 83.8 81.8 83.1 96.2 84.3 88.1 84.2 84.3 88.1 84.2 
Mo./Hr. 10 21 10 23 9 18 8 16 7 22 7 24 7 23 7 24 7 24 8 17 7 3 10 2 7 6 7 3 10 2 7 6 

Day Type 2        2        2        2        111112        5        2        5        5        2        5 

  Number of Hours   
Above 100 0 0 8,016 4,086 0       0-00       0       0       0 0       0       0       0.0 
95-100 0 0 0     110 0       0       0       0       0    240       0 0       0       0       0       0 
90-95 0 0 91 1,239 0        0        0        0        0 1,494        0 0        0        0        0        0 
85 -   90 0 0 290     253 0        0        0        0.0 1,602        0 453        0        0     453        0 
80 -   85 954 517 227     585 657     850     868     477     570 1,215 1,726 2,982 1,538 1,726 2,961 1,538 
75 -   80 5,027 2,814 136     327 1,900 2.026 2,072 2,297 1,992     818 3,122 4,726 3,751 3,174 4,626 3,746 
70 -   75 1,202 3,711 0 1,256 920     731     672     915 1,075 1,435 1,338 599 1,315 1,174     675 1,308 
65 -   70 1,418 1,516 0     726 1,353 1,528 1,562 1,609 1,305 1,579 1,370 0 1,537 1,376      45 1,451 
60-65 159 202 0     178 957     966     993 1,252     984     377     485 0     442     573        0     510 

.55-60 0 0 0        0 1,027 1,060 1,057     927 1,150        0     329 0     177     325        0     207 
50 -   55 0 0 0        0 716     687     643     546     728        0     387 0        0     406        0        0 
Below 50 0 0 0        0 1,230     912     893     737     956        0        3 0        0        6        0        0 

Min. Temp. 63.8 63.0 68.0   63.6 32.4   33.6   33.7   36.3   34.1    61.7   50.0 67.9   57.4   49.8   67.9   57.2 
Mo./Hr. 1   8 1 10 1   1   2   6 2 11   2   7   2   7   2   7   2   7   1   6   2   7 1   7   1   7   2   7   1   7   1   7 

Day Type 5 5 15 4        5        5        5        5        5        5 15        5        15 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 
LOW E GLASS 

0 N T K L Y  ENERGY  CONSUMPTIO 

ELEC DEMAND STEAM       STEAM 
Off Peak On Peak  On Peak WATER On Peak 

Month         (kWh) (kW)  (Therm) (1000 Gl) (Thrm/hr) 

Jan         163,358 813 12,331 0 72 
Feb         147,800 813 11,547 0 72 
March        178,338 813 9,310 0 66 
April        150,842 813 2,990 0 48 
May         190,942 946 0 70 0 
June         196,626 1,002 0-108 '0 
July         194,441 1,057 0 182 0 
Aug         206,928 1,017 0 120 0 
Sept         173,936 964 0 65 C 
Oct          165,117 813 1,997 0 47 
Nov          152,335 813 5,066 C 60 
Dec          155,579 813 10,554 0 71 
Total       2,076,741 1,057 53,795 54^ 72 

Building Energy Consumption : 78,019 (Btu/Sq Ft/Year) Floor Area :   159,799 (Sq Ft) 
Source Energy Consumption -- 177,964 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 
LOW E GLASS 

EQUIPMENT     ENERGY     CONSUMPTION 

Ref Equip 

Nun Code Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 78913 71397 86428 75155 82671 82671 75155 86428 75155 82671 75155 75155 946,954 
PK 410.7 410.7 410.7 410.7 410.7 410.7 410.7 410.7 410.7 410.7 410.7 410.7 410.7 

1 MISC LO 

ELEC 0 0 0 0 - 0 0 0 0 0 0 0 0 0 
PK 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 

2 MISC LD 

GAS 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 MISC LD 
OIL 0 0 0 0 0 0 0 0 0. 0 0 0 0 
PK 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 

4 MISC LD 

P STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK 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 

5 MISC LD 

P HOTH20 0 0 0 0 o 0 0 0 0 0 0 0 0 
PK 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 

6 MISC LD 

P CHILL 0 0 0 0 0 0 0 0 0 0 0 0 0 
:PK ; 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 

I EQ1001S 2-ST G CTV <55 5 TONS 
ELEC 0 0 0 13526 19210 33154 21448 12650 0 0 0 99,988 
PK 0.0 0.0 0.0 0.0 104.7 160.8 215.4 175.6 122.5 0.0 0.0 0.0 215.4 

1 EQ5100 COOLING TOMER 

ELEC 0 0 0 0 5115 5115 4650 5348 4650 0 0 0 24,878 
PK 0.0 0.0 0.0 0.0 23.3 23.3 23.3 -23.3 23.3 0.0 0.0 0.0 23.3 

1 EQ5100 COOLING TOWER 

WATER 0 0 0 0 70 108 182 120 65 0 0 0 544 
PK 0.0 0.0 0.0 0.0 0.6 0.9 1.1 1.0 0.7 0.0 0.0 0.0 1.1 

1 EQ5001 CHILLED WATER PUM? C .V. 
ELEC 0 0 0 0 6562 6562 5966 6860 5966 0 0 0 31,916 
PK 0.0 0.0 0.0 0.0 29.8 29.8 29.8 29.8 29.8 0.0 0.0 0.0 29.8 

1 EQ5010 CONDENSER WATER PUMP C.V. 

ELEC 0 0 0 0 6562 6562 5966 6860 5966 0 0 0 31,916 
PK 0.0 0.0 0.0 0.0 29.8 29.8 29.8 29.8 29.8 0.0 0.0 0.0 29.8 

1 EQ5300 CONTROL PANEL & INTERLOCK 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
LOW E GLASS 

PK 

2 EQ1000 

ELEC 

PK 

2 EQ5001 

ELEC 

PK 

2 EQ5010 

ELEC 

PK 

1 E94003 

ELEC 

PK 

1 EQ4003 

ELEC 

PK 

2 EQ4003 
ELEC 

PK 

3 EQ4003 
ELEC 

PK 

3 EQ4003 

ELEC 

PK 

5 EQ4003 
ELEC 

PK 

5 EQ4003 

ELEC 

PK 

6 EQ4003 
ELEC 

PK 

6 EQ4003 

ELEC 

PK 

1 EÖ2101 

P STEAM 
PK 

1 EQ5020 

0 

0.0 
0    0 

0.0   0.0 
0 

0.0 
220 

1.0 
220 

1.0 
200 

1.0 
230 

1.0 

200 

1.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

PREVENTS COOLING ENERGY 

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 

0.0 

0 

0.0 

0 

0.0 

CHILLED WATER PUMP C.V. 

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 

0.0 
0 

0.0 

0 

0.0 

CONDENSER WATER PUMP C.V. 

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 

0.0 

0 

0.0 

9754 

46.4 

FC CENTRIF. 

8825  10683 
46.4  46.4 

FAN C.V. 

9290 
46.4 

10219 
46.4 

10219 
46.4 

9290 
46.4 

10683 
46.4 

9290 
46.4 

10219 

46.4 
9290 
46.4 

9290 
46.4 

2276 

10.8 

FC CENTRIF. 

2059  2493 

10.8  10.8 

FAN C.V. 

2168 

10.8 

2334 

10.8 
2384 

10.8 
2168 

10.8 
2493 

10.8 

2168 

10.8 

23S4 

10.8 
2168 

10.8 
2168 

10.8 

0 
0.0 

FC CENTRIF. 
0    0 

0.0   O.C 

FAN C.V. 

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 

FC CENTRIF. FAN C.V. 
13975  12644  15305 13309 14640 
66.5  66.5  66.5 66.5 66.5 

FC CENTRIF. FAN C.V. 
1747  1580  1913 1664 1830 
8.3   8.3   8.3 8.3 8.3 

FC CENTRIF. FAN C.V. 
20030  18122  21937 19076 20983 
95.4  95.4  95.4 95.4 95.4 

FC CENTRIF. FAN C.V. 
2504  2265  2742 2384 2623 
11.9  11.9  11.9 11.9 11.9 

FC CENTRIF. FAN C.V. 
20030  18122  21937 19076 2C983 
95.4  95.4  95.4 95.4 95.4 

FC CENTRIF. FAN C.V. 
2504  2265  2742 2384 2623 
11.9  11.9  11.9 11.9 11.9 

PURCHASED DISTRICT STEAM 
2113  1979  1589 512 0 
12.4  12.4  11.3 8.2 0.0 

HEAT WATER CIRC. PUMP C.V. 

14640  13309  15305  13309  14640  13309  13309 
66.5  66.5  66.5  66.5  66.5  66.5  66.5 

1830  1664  1913  1664  1830  1664  1664 
8.3   8.3   8.3   8.3   8.3   8.3   8.3 

20983  19076  21937  19076  20983  19076  19076 
95.4  95.4  95.4  95.4  95.4  95.4  95.4 

2623  2384  2742  2384  2623  2384  2384 
11.9  11.9  11.9  11.9  11.9  11.9  11.9 

209S3  19076  21937  19076  20983  19076  19076 
95,4  95.4  95.4  95.4  95.4  95.4  95.4 

2623 2384 2742 2384 2623 2384 2384 
11.9 11.9 11.9 11.9 11.9 11.9 11.9 

0 0 0 0 335 859 1309 
0.0 0.0 0.0 0.0 8.0 10.4 12.2 

1,070 
1.0 

0 
0.0 

0 
0.0 

0 
0.0 

117,051 
46.4 

27,312 
10.8 

0 
0.0 

167,695 
66.5 

20,962 
8.3 

240,355 
95.4 

30,044 
11.9 

240,355 
95.4 

30,044 
11.9 

9,197 
12.4 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
LOW E GLASS , 

ELEC 6264 5667  6294  2983    0 0 0 0 0 2565 4057 5966 33,795 
PK 29.8 29.8  29.8  29.8   0.0 0.0 0.0 0.0 0.0 29.8 29.8 29.8 29.8 

1 EQ5061 CONDENSATE RETURN PUMP 
ELEC 117 106   118   56    0 0 0 0 0 48 76 112 ■'•*' 632 
PK 0.6 0.6   0.6   0.6   0.0 0.0 0.0 0.0 0.0 0.6 0.6 0.6 0.6 

2 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM 10217 9568  7721  2478    0 0 f\ 0 0 1662 4207 8745 44,598 
PK 59.7 59.7  54.5  39.4   CO 0.0 0.0 0.0 0.0 38.5 50.1 58.8 59.7 

2 EÖ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 5220 4723  5717  3281    0 0 0 0 0 3530 4176 4971 31,618 
PK 24.9 24.9  24.9  24.9   0.0 0.0 0.0 0.0 0.0 24.9 24.9 24.9 24.9 

2 EQ5061 CONDENSATE RETURN PUMP 
ELEC 26 23    28    16    0 0 0 \J 0 17 21 25 157 
PK Ö.1 0.1   0.1   0.1   0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 

3 EQ2000 PREVENT SUM OF HEAT ENERGY 
y 

GAS 0 0    0    0    0 0 0 0 0 0 0 0 0 
PK 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 

3 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 0 0    0    0    0 0 0 0 0 0 0 0 0 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 4 
LOW E GLASS ; 

UTILITY     PEAK     CHECKSUMS 

Utility     ELECTRIC DEMAND   • 

Peak Value  1,056.7 (kW) 
Yearly Time of Peak 14 (hr) 7 (mo) 

Hour 14 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (M) (I) 

Cooling Equipment 

1      E210013 2-STG CTV <555 TONS                 299.5 23.32 

Sub Total 299.3 23.32 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND        57.3 5.42 
3 SUMMATION OF FAN ELECTRICAL DEMAND        74.9 7.08 
5 SUMMATION OF FAN ELECTRICAL DEMAND 107.3 10.15 
6 SUMMATION OF FAN ELECTRICAL DEMAND 107.3 10.15 

Sub Total 346.8 32.81 

Sub Total 0.0 0.00 

Miscellaneous 

.Lights 410.7 38.86 
Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

Sub Total 410.7 38.86 

Grand Total 1,056.7 100.00 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 

tttnutntttntttttttttttntttnnnnnnututntnnnttttnntntntntt 
*********** ****************************************************************** 
** ** 
** TRACE      600      ANALYSIS ** 
** ** 
** by ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 122 

• 

Weather File Cods: CARLIS LE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 (deg) 
Longitude: 77.2 (deg) 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Nüinoer: 1.00 
Winter Clearness Nuiiber: 1.00 
Summer Design Dry Bulb: 92 (F) 
Summer Design *et Bui;: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground F.electance: Ö.20 
Winter Ground Reluctance: 0.20 

Air Density: 0.0742 (Lbm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0882 (8tu-min./hr/cuft/F) 
Latent Heat Factor: 4,790.2 (Btu-min./hr/cuft) 
Enthalpy Factor: 4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

11:42:49  2/ 2/94 
CB122B .TM 

• 
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AIRFLOW - ALTERNATIVE 1 
REPLACE FLUORESCENT LAMPS 

0 T C M    P 
o i J i t n  o u n n M n i 

(Design Airflow Quantities) 

Auxil. Room 
Outside Cooling Heating Return Exhaust Supply Exhaust 

System System Airflow Airflow Airflow Airflow Airflow Airflow Airflow 
Number  Type (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) 

1 TRH 10,853 36,175 36,175 36,175 10,853 0 0 
2 SZ 0 17,730 17,730 17,730 0 0 17,730 
3 INDFP 5,830 19,435 19,435 36,448 19,435 35,813 0 
4 UH 0 0 1,835 0 0 0 0 
5 DD 8,357 27,856 27,856 -     28,824 27,856 0 0 
6 OD 8,357 -27,856 27,856 28,824 9,325 0 0 

Totals 33,397 129,052 130,887 148,000 67,468 35,813 17,730 

CAPACITY - ALTERNATIVE 1 
REPLACE FLUORESCENT LAMPS 

-SYSTEM     SUMMARY 

(Design Capacity Quantities) 

 - Cooling  
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons) 

1 TRH 
2 SZ 
3 
4 
5 

■■■.■:: 6 

Totals 

INDFP 
UH 
DD 
DD 

76.6 
2.9 

46.4 
0.0 

60.7 
60.7 
247.3 

0.0 
0.0 

101.4 
0.0 
0.0 
0.0 

101.4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Cooling 
Totals 
(Tons) 

76.6 
2.9 

147.8 
0.0 

60.7 
60.7 

lain Sys. 
Capacity 

(Btuh) 

-68,182 
-9,637 

-680,963 
-6,715 

-437,529 
-245,454 

Aux. Sys. 
Capacity 

(Btuh) 

0 
0 

•1,230,942 
0 
0 
0 

Preheat 
Capacity 

(Btuh) 

-523,059 
-109,353 

0 
0 

-385,103 
-385,103 

348.7 -1,448,680 -1,230,942 -1,402,619 

Heating --- 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-591,242 
-9,837 

-1,911,905 
-6,715 

-822,632 
-630,557 

-3,972,888 

The building peaked at hour 14 month 7 with a capacity of 247.3 tons 
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ENGINEERING CHECKS - ALTERNATIVE 1 
REPLACE FLUORESCENT LAMPS 

ENGINEERING  CHECKS 

System   Main/  System 
Number Auxiliary   Type 

Main 
Main 
Main 
Auxiliary 
Main 
Main 
Main 

TRH 
SZ 
INOFP 
INOFP 
UH 
DD 

Percent 
Outside 

Air 

30 
0 

30 
0 
0 

30 
30 

00 
00 
00 
00 
00 
00 

Cfm/ 
Sq Ft 

0.63 
4.32 
0.47 
0.87 
0.00 
1.03 
1.03 

-- Cooling   
Cfm/   Sq Ft 
Ton   /Ton 

472.2 
6,103.3 

418.7 
353.3 

0.0 
458.9 

-458.9 

751.1 
1,411.4 

891.2 
408.1 

0.0 
446.8 
446.8 

Btuh/ 
Sq Ft 

15.98 
8.50 
13.46 
29.40 
0.00 

26.86 
26.86 

-— Heating — 
Cfm/   Btuh/ Floor Area 

Sq Ft   Sq Ft    Sq Ft 

0.63 
4.32 
0.47 
0.87 
0.72 
1.03 
1.03 

-10.27 
-2.40 
-16.46 
-29.76 
-2.64 

-30.33 
-23.25 

57,549 
4,100 

41,364 
41,364 
2,544 

27,121 
27,121 
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System 1 Peak - TERMINAL REHEAT 

************************* COO! 
Peaked at Time —> 
Outside Air "> 0AD8, 

Space 
Sens.+Lat. 

Envelope Loads (Btuh) 
Skylite Solr 0 
Skylite Cond 0 
Roof Cond 0 
Glass Solar 0 
Glass Cond 0 

::; «all Cond 0 
Partition 18,940 

.'- Exposed Floor 0 
Infiltration 0 
Sub Total") 13,940 

Internal Loads 
Lights 353,437 
People 63,941 
Misc 0 
Sub Totals) 422,378 

Ceiling Load 0 
Outside Air 0 
Sup. Fan Heat 
Ret, Fan Heat 
Duct Heat Pkup 
QV/UNDR Sizing 0 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 441,318 

ING COIL PEAK ************************* 
Mo/Hr: 7/14 
WS/HR: 91/ 74/105.0 

Ret. Air Ret. Air Net Percnt 
Sensible Latent Total Of Tot 

(Btuh) (Btuh) (Btuh) W 
0 0 0.00 
0 0 0.00 
0 0 0.00 
0 0 0.00 
0 0 0.00 
0 0 0.00 

- 18,940 2.06 
0 0.00 
0 0.00 

0 18,940 2.06 

0 358,437 38.99 
63,941 6.95 

0 0 0 0.00 
0 0 422,378 45.94 
0 0 0.00 
0 0 388,314 42.24 

77,173 3.39 
18,007 18,007 1.96 

0 0 COO 
0 -o.co 

-5,402 0 -5,402 -0.59 
0 0 0 0.00 

12,605 919,411 100.00 

******* CLG SPACE PEAK *** 
* Mo/Hr: 7/16 
* OAOB: 91 
* 
* Space Percnt 
* Sensible Of Tot 
* (Btuh) (*) 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 18,940 4.39 
* 0 0.00 
* 0 0.00 
* 18,940 4.39 
* 
* 381,123 88.39 
* 31,097 7.21 
* 0 0.00 
* 412,220 95.61 
* 0 0.00 
* 0 0.00 
* 0.00 
* 0.00 
* 0.00 
* 0 -0.00 
* O.CO 
* 0.00 
t 

* 431,160 100.00 

********* HEATING COIL PEAK ******** 
* Mo/Hr: 13/ 1 
* OADB:  4 
* .'■■'.."■ 

* Space Peak Coil Peak Percnt 
* Space Sens Tot Sens Of Tot 
* (Btuh) (Btuh) (%) 
* 0 0 0.00 
* 0 0 0.00 
* 0 0 0.00 
* 0 0 0.00 
* 0 0 0.00 
* 0 0 0.00 
* -68,182 -68,182 100.00 
* 0 0 0.00 
* 0 0 0.00 
* 
* 

-68,182 -68,182 100.00 

* 0 0 0.00 
* 0 0 0.00 
* 0 0 "'o.oo 
* 0 0 0.00 
* 0 0 0.00 
* 0 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0.00 
* 0 0 0.00 
* 0 0.00 
* 
* 

0 0.00 

* -68,182 -68,182 100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 
76.6 
0.0 
0.0 

76.6 

(Mbh) 
919.4 

0.0 
0.0 

919.4 

Sens Cap. 
(Mbh) 
679.2 

0.0 
0.0 

Coil Airfl 
(cfm) 
36,175 

0 
0 

Entering DB/KB/HR 
Deg F Deg F Grains 

67.9  85.7 
0.0   0.0 
0.0   0.0 

0 80 
0.0 
0.0 

Leaving D8/WB/HR   Gross Total   Glass (sf) (*) 
Deg F 
62.1 
0.0 
0.0 

Deg F 
60.2 
0.0 
0.0 

Grains 
77.2 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Kail 

57,549 
16,570 

0 
0 
0 

-HEATING COIL SELECTIG 
Capacity Coil Airfl 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-68.2 

0.0 
-523.1 

-0.0 
0.0 
0.0 

-591.2 

(cfm) 
36,175 

0 
36,175 

0 
0 
0 

Ent 
Deg 
68 
0 

48 
0 
0 
0 

Lvg 
Deg F 
69.7 
0.0 

62.1 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

■AIRFLOWS (cf 
Cooling 
10,353 

0 
36,175 
36,175 
36,175 
10,853 

0 
0 

Heating 
0 
0 

36,175 
0 

36,175 
0 
0 
0 

-ENGINEERING CHECKS- 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg \  OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

-TEMPERATURES (F)- 
30.0 
0.63 

472.15 
751.12 
15.98 

137 
0.0 

0.63 
-10.27 

Type 
SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
64.0 
75.0 
75.5 
80.0 
75.0 
0.5 
0.4 
1.1 

Htg 
69.7 
68.0 
68.0 
68.C 
68.0 
0.5 
0.4 
1.1 
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System   2 Peak SZ - SINGLE ZONE 

k ■■ mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK mm****** *  HEATING COIL PEAK ******** 
^  Peaked at Time -) Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 :: 

Outside Air -> 0A0B/W8/HR: 91/ 73/ 98.0 * OAOß: 91 * 
* 

0AD8:  4_ . ;    . 

Space Ret. Air Ret. Air Net Percnt * s jace Percnt * Spat :e f 5eak Coil Peak' Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sens ible Of Tot * Spat :e Sens  Tot Sens 'Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (t) * (Btuh)   (Btuh) K:. '(*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0       0   0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0       0   0.00 
Roof Cond 0 860 860 2.47 * 0 0.00 * 0   -3,224  44.57 
Glass Solar 595 0 595 1.71 * 595 1.87 * 0       0   0.00 
Glass Cond 239 0 239 0.69 * 239 0.75 * -1 139   -1,139  15.75 
Wall Cond 747 183 929 2.67 * 747 2.35 * -2,286   -2,870  39.68 
Partition 0 - 0 0.00 * 0 0.00 * 0       0   0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0   0.00 
Infiltration 0 0 0.00 * 0 0.00 * 0       0   0.00 
Sub Total-) 1,581 1,042 2,623 7.52 * 1 581 4.98 * ■3 426   -7,234 100.00 

Internal Loads * * 
Lights 27,525 0 27 525 78.96 * 27 525 86.72 * 0      0   0.00 
People 4,712 4 712 13.52 * 2 223 7.00 * 0      0   0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0      0  '0.00 
Sub Total-) 32,237 0 0 32,237 92.48 * 29 747 93.72 * 0      0   0.00 

Ceiling Load 1,918 -1,918 0 0.00 * 411 1.30 * 243       0   0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0   0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0   0.00 

k  Ret. Fan Heat 0 0 0.00 * 0.00 * 0   0.00 
|r  Ouct Heat Pkup 0 0 0.00 * 0.00 * 0   0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0  -0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0   0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0   0.00 

Grand Total — ) 35,736 -876 0 34 860 100.00 * 31 739 100.00 * "3 668    -7,234  100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf) {%) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 4,100 

'Hain Clg   2.9 34.9 32.4 17,730 76.6 69 0  97 .1 73.4 68.4 99.4 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0.0   0 .0 0.0 0.0 0.0 Roof 580       0  0 
Totals    2.9   34.9 

ECTION  

Wall 196      21  11 

-TEMPERATURES (F) — 1/U1L OLL -HinrLUwa ^uinj --LHüinttiunia mti^: -- 
Capacity Coil A irfl  Ent Lvg Type Pooling •lea ting Clg \  OA C .0 Type  Clg  Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cf.n/Sqft 4 32 SADB    73.4  68.2 
Main Htg    -9.8 17, 730  67.7 68.2 Infil 0 0 Clg Cfm/Ton 6103 28 Plenum  76.5 67.7 
Aux Htg    0.0 0   0.0 0.0 Supply 17,730 17,730 Clg Sqft/Ton 1411 36 Return  79.7 67.7 
Preheat   -109.4 17, 730  67.7 73.4 Mincfm 0 0 Clg Btuh/Sqft 8 50 Ret/OA  76.6 67.7 
Reheat     0.0 0   0.0 0.0 Return 0 17,730 No. People 10 Runarnd  75.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg %  OA C .0 Fn MtrTD 0.0  O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 17,730 0 Htg Cfm/SqFt 4 32 Fn BldTD 0.0  O.C 
Total     -9.8 Auxil 0 0 Htg Btuh/SqFt -2 40 Fn Frict  0.0  O.C 



Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

System 3 Block INOFP 4-PIPE INDUCTION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK 
Peaked at Time ">       Mo/Hr: 7/14 
Outside Air ">      OADB/WB/KR: 91/ 74/105.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup, Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Hear 
Terminal Bypass 

Space 
Sens,-Hat. 

(Btuh) 
0 
0 

474 
171,927 
53,830 
113,330 

0 
0 

736,354 
1,075,915 

249,542 
45,248 

0 
294,790 
14,654 

0 

119 

Grand Total"-:) 1,385,477 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

21,484 
0 
0 

16,902 

38,386 

0 

0 
0 

-14,654 
0 

13,820 
0 

-11,266 
0 

26,287 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

21,957 
171,927 
53,830 
130,232 

0 
0 

736,354 
1,114,301 

249,542 
45,248 

0 
294,790 

0 
252,361 
110,564 
13,820 

0 
119 

-11,266 
0 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
1.24 
9.69 
3.03 
7.34 
0.00 
0.00 

41.49 
62.79 

14.06 
2.55 
0.00 

16.61 
0.00 

14.22 
6.23 
0.78 
0.00 
0.01 
-0.63 
0.00 

1,774,689 100.00 

Mo/Hr: 
OADB: 

7/19 
85 

Space 
Sensible 

(Btuh) 
0 
0 

664 
185,822 
40,032 
168,977 

0 
0 

170.578 
566,123 

71,677 
6,070 

0 
77,746 
23,486 

0 

119 

667,475 

Pe 
Of 

0 
0 
0 

27 
6 

25 
0 
0 

25 
84 

10 
0 
0 

11 
3 

0 
0 
0 
0 
0 
0 
0 

***** 
* 
* 
* 

cnt * 
Tot 

m 
.00 
.00 
.10 
.84 
.01 
.32 * 
.00 
.00 
.56 
.82 

.74 

.91 

.00 

.65 

.52 

.00 

.00 

.00 

.00 

.02 

.00 

.00 

100.00 

Total Capacity 
-COOLING COIL SELECTION- 

Hain Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
46.4 
101.4 
0.0 

147.8 

(tlbh) 
557.0 

1,216.2 
0.0 

1,773.2 

Sens Cap. 
(Mbh) 
402.9 
743.2 

0.0 

Coil Airfl 
(cfffl) 
19,435 
35,813 

0 

Entering DB/WB/HR 
Deg F Deg F Grains 
80.9  66.7  78.0 
75.0  64.5  76.4 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 
59.9  57.7  69.7 
65.1  53.2  43.1 
0.0  0.0   0.0 

-KEATING COIL SELECTION- 
Capacity 

(Mbh) 
Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidi f 
Opt Vent 
Total 

-1 
681 
230 
-0 
0 
0 
0 

1,911 

Coil Airfl 
(cfn) 
19,435 
35,813 
19,435 

0 
0 
0 

Ent 
Deg F 
64.5 
68.0 
64.5 
0.0 
0,0 
0.0 

Lvg 
Deg F 
96.7 
99.6 
59.9 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfiTi) 
Cooling 

5,830 
17,013 
19,435 

0 
19,435 
5,830 

0 
35,813 

Heating 
0 

17,013 
19,435 

0 
19,435 

0 
0 

35,813 

Clg %  OA 
Clg Cfm/Sqft 
Clg Cfa/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg %  OA 
Htg Cfra/SqFt 
Htg Btuh/SqFt 

V 600 
PAGE  6 

******* HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
0AD8:  4 

Space Peak Coil Peak Percnt 
Space Sens  Tot Sens Of Tot 

(Btuh)   (Btuh) 
■ ■■(*) 

0      0 0.00 
0      0 0.00 

-1,579   -73,446 3.84 
0      0 0.00 

-276,287  -276,287 14.45 
-328,407  -377,319 . 19.74 

0       0 ', 0.00 
0       0 0.00 

-1,184,852 -1,184,852 61.97 
-1,791,125 -1,911,905 100.00 

0       0 0.00 
0       0 0.00 
0       0 '0.00 
0       0 0.00 

-47,811       0 0.00 
0       0 0.00 

0 0.00 
0 0.00 
0 0.00 

0       0 0.00 
0 0.00 
0 0.00 

-1,838,936 -1,911,905 100.00 

HKLHo  

Gross Total   Glass [z( {%) 
Floor   41,364 
Part      0 
ExFlr      0 
Roof    14,680 0  0 
Wall    23,354    5,152  IS 

CHECKS-  -TEMPERATURES (F)- 
30.0   Type  Clg Htg 
0.47  SAD8    65.1 96.7 

418.73  Plenum  76.1 64.4 
891.20  Return  76.8 64.5 
13.46  Ret/OA  80.9 64.5 

98  Runarnd  75.0 68.C 
0.0  Fn MtrTD 1.3 1.3 

0.47  Fn BldTD  1.0 l.C 
-16.46  Fn Frict  2.9 2.c 
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System   4 Block UH - UNIT HEATERS 

' ************************* COOLING COIL PEAK ******************************** QLQ SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time --> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air —> OADB/WB/HR: 0/ 0/ 0.0 * OADB: 0 * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space 3eak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space i Jens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (1) * (Btuh) Co) * (Btuh)    (Btuh) {%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Wall Cond 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Partition 0 - 0 0.00 * 0 0 00 * -6,715   -6,715 100.00 
Exposed Floor 0 0 0.00 * 0 0 00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0 00 * 0 0 0.00 
Sub Total-) 0 0 0 0.00 t Q 0 00 * "6 715    -6 ,715 100.00 

Internal Loads * * 
Lights 0 0 0 o.co * 0 0 00 * 0 0 0.00 
People 0 0 0.00 * 0 0 00 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0 00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0 00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0 00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0 00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0 00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 t 0 0 00 * 0 0 o.oc 
Exhaust Heat 0 0 0 0.00 * 0 00 * 0 o.oc 
Terminal Bypass 0 0 0 0.00 * 

t 
0 00 * 0 o.oc 

Grand Total") 0 0     0 

 rnni TUG r-rm en rrTinw 

0 o.co t 0 0.00 

* 

* -6, 715    -6 ,715 100.00 

Total Capacity Sens Cap. Coil Airfl Entering OB/KB/ Jtt Leaving DB/WB/HR Gross Total   Glass (sf) (t) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grai ns Deg F Deg F Grains Floor 2,544 

Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 1,632 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    0.0 0.0 

"OT Tfll! •AIRf e      \ 

Wall 0 0  0 

LOWS (c fmj- "tNülNttKlNü (JHtlKir- --[tKPERATURES CF1 — 
Capacity Coil A irfl  Ent Lvg Type C coling \ leating Clg %  OA 0.0 Type Clg Htg 

(Mbh) (cfm)  Oeg F Oeg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB 0.0 71.4 
Main Htg   -6.7 1, 335  68.0 71.4 Infil 0 0 Clg Cfm/Ton 0.00 Plenum 0.0 68. C 
Aux Htg    0.0 0   0.0 0.0 Supply Q 1,835 Clg Sqft/Ton 0.00 Return 0.0 68.0 
Preheat     0.0 0   0.0 0.0 liincfm 0 0 Clg Btuh/Sqft 0.00 Ret/OA 0.0 68.C 
Reheat     0.0 0   0.0 0.0 Return 0 1,835 No. People 0 Runarnd 0.0 68. C 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg \ OA 0.0 Fn MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.72 Fn BldTD 0.0 0.0 
Total     -6.7 Auxil o 0 Htg Btuh/SqFt -2.64 Fn Frict 0.1 O.C 
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System   5 Block DO - DOUBLE DUCT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time -> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
..Outside Air -> 0A DB/WB/HR: 91/ 74/105. 0 * 

* 
OADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens. Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh) W * (Btuh) (Btuh) (*) 
v Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 

.■■■""Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 
": Roof Cond 14,486 0 14 486 1.99 * 16,221 6.19 * -48,286 -48,286 21.28 

Glass Solar 17,909 0 17,909 2.46 * 16,285 6.22 * 0 0 O.OC 
Glass Cond 4,840 0 4,840 0.66 * 5,167 1.97 * -24,690 -24,690 10.8E 

':   Wall Cond 4,161 526 4,687 0.64 * 5,622 2.15 * -16,677 -18,921 8.34 
./Partition 0 - 0 0.00 * 0 0.00 * 0 0 O.OC 
/Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 O.OC 

Infiltration 32,290 32,290 4.43 * 16,324 6.23 * -67,403 -67,403 29.7C 
. Sub Total-) 73,686 526 74 213 10.19 t 59,619 22.76 * -157,056 -159,300 70.19 
Internal Loads X * 

Lights 171,180 0 171 180 23.50 t 180,521 68.92 * 0 0 O.OC 
•;■ People 30,203 30 203 4.15 * 14,612 5.58 * 0 0 O.OC 

Misc 0 0 0 0 0.00 * 0 O.OC * 0 0 O.OC 
.; Sub Total") 201,383 0 0 201, 383 27.65 * 195,133 74.50 * 0 0 O.OC 
Ceiling Load 1,375 -1,375 0 0.00 * 1,553 0.59 * -4,627 0 O.OC 
Outside Air 0 0 0 278,822 38.28 * 0 0.00 * 0 0 O.OC 
Sup. Fan Heat 158,470 21.76 * 0.00 * 0 O.OC 
Ret. Fan Heat 19,809 19, 809 2.72 * 0.00 * 0 O.OC 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.0( 
OV/UNDR Sizing 5,616 5, 616 0.77 * 5,616 2.14 * -67,648 -67,648 29.81 
Exhaust Heat -9,934 0 -9 934 -1.36 * 0.00 * 0 O.OC 
Terminal Bypass 0 0 0 -0.00 * 0.00 * 

* 
* 

0 O.OC 

Grand Total-) 282,060 9,026      0   728,377 100.00 * 261,921 100.00 -229,331 -226,948 100.OC 

Total Capacity Sens Cap. 
ill« UU1L J 

Coil Airfl Enterint 5 DB/WB/HR Leaving DB/WB/HR Gross Total 
-AREAS  

Glass (sf) (*) 
(Tons) (Hbh) (Nbh) (Cfü) Deg F Deg F Grai ns Deg F Deg F Grains Floor   27, 121 

Main Clg  60.7 728.4 558.1 27,856 80.4 68 5  38 .1 61.1  60.7 80.8 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 Roof    8, 563 0  0 
Totals   60.7 728.4 

AT D^ LOWS (c ff\ 

Wall    1, 613     460  29 

-TEMPERATURES (F)— Hihf tui)  LKülDi-tKlttb tntUb-- 

Capacity Coil A irfl Ent Lvg Type ( ■ooling ■ieating   Clg %  OA 30.0 Type  Clg Htg 
(Nbh) (cfm)  Oeg F Deg F Vent 8,357 0  Clg Cfm/Sqft 1.03  SAD3   66.4 75.6 

Main Htg   -437.5 27,856  61.1 75.6 Infil 968 968  Clg Cfm/Ton 458.93  Plenum  75.4 66.! 
Aux Htg    0.0 0   0.0 0.0 Supply 27,856 27,856  Clg Sqft/To i 446.82  Return  76.1 67.5 
Preheat   -385.1 27, 356  48.4 61.1 Mi ncfm 0 0  Clg Btuh/Sqft 26.86  Ret/OA  80.4 67.! 
Reheat     0.0 0   0.0 0.0 Return 27,856 27,856  No. People 65  Runarnd 75.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 8,357 0  Htg % Oft 0.0  F n MtrTD  1.3 i.; 
Opt Vent    0.0 0   0.0 0.0 Riii Exh 0 0  Htg Cfm/SqFt 1.03  Fn 81dTD  1.0 l.C 
Total     -822.6 Auxil 0 0  Htg Btuh/SqFt -30.33  F n Frict 2.9 2/ 
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System 6 Block - DOUBLE DUCT 

mm******************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time ~>      Plo/Hr: 7/14 

.-Outside Air = = >      0AD8/WB/HR: 91/74/105.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 

■Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-)   282,060 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

14,486 
17,909 
4,840 
4,161 

0 
0 

32,290 
73,686 

171,180 
30,203 

0 
201,383 

1,375 
0 

5,616 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

526 

526 

0 
0 

-1,375 
0 

19,809 
0 

-9,934 
0 

9,026 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

14,486 
17,909 
4,840 
4,687 

0 
0 

32,290 
74,213 

171,180 
30,203 

0 
201,383 

0 
278,822 
158,470 
19,809 

0 
5,616 

-9,934 
0 

Percnt 
Of Tot 

(t) 
0.00 
0.00 
1.99 
2.46 
0.66 
0.64 
0.00 
0.00 
4.43 
10.19 

23.50 
4.15 
0.00 

27.65 
0.00 

38.28 
21.76 
2.72 
0.00 
0.77 
-1.36 
-0.00 

0   728,377 100.00 

No/Hr: 
0ADB: 

7/16 
91 

Space 
Sensible 

(Btuh) 
0 
0 

16,221 
16,285 
5,167 
5,622 

0 
0 

16,324 
59.619 

180,521 
14,612 

0 
195,133 

1,553 
0 

5,616 

261,921 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
6.19 
6.22 
1.97 
2.15 
0.00 
0.00 
6.23 

22.76 

68.92 
5.58 
0.00 

74.50 
0.59 
0.00 
0.00 
0.00 
0.00 
2.14 
0.00 
0.00 

100.00 

Mo/Hr: 
0ADB: 

13/ 
4 

1 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-48,286 
0 

-24,690 
-16,677 

0 
0 

-67,403 
-157,056 

0 
0 
0 
0 

-4,627 
0 

-67,648 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-48,286 
0 

-24,690 
-18,921 

0 
0 

-67,403 
-159,300 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-67,648 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

21.28 
0.00 

10.88 
8.34 
0.00 
0.00 

29.70 
70.19 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

29.81 
0.00 
0.00 

-229,331  -226,948  100.00 

-COOLING COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
(Tons) 
60.7 
0.0 
0.0 

60.7 

(Mbh) 
728.4 

0.0 
0.0 

728.4 

Sens Cap. 
(Mbh) 
558.1 

0.0 
0.0 

Coil Airfl 
(cfm) 
27,856 

0 
0 

Entering DB/WB/HR   Leaving DB/WB/HR   Gross Total   Glass (sf) (%) 
Deg F 
80.4 
0.0 
0.0 

Deg F 
68.5 
0.0 
0.0 

Grains 
88.1 
0.0 
0.0 

Deg F 
61.1 
0.0 
0.0 

Deg F 
60.7 
0.0 
0.0 

Grains 
80.8 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

27,121 
0 
0 

8,563 
1,613 

0 
460 

0 
29 

———HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-245.5 

0.0 
-385.1 

0.0 
0.0 
0.0 

-630.6 

Coil Airfl 
(cfm) 
27,856 

0 
27,856 

0 
0 
0 

Ent 
Deg F 
67.5 
0.0 

48.4 
0.0 
0.0 
0.0 

Lvg 
Deg F 
75.6 
0.0 

61.1 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfpi 
Return 
Exhaust 
R:fi Exh 
Auxil 

•AIRFLOWS (cf 
Cooling 

8,357 
968 

27,856 
0 

27,356 
8,357 

0 
0 

Heating 
0 

968 
27,856 

0 
27,856 

0 
0 
0 

-ENGINEERING 
Clg X  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

CHECKS- 
30.0 
1.03 

458.93 
446.82 
26.86 

65 
0.0 
1.03 

-23.25 

-TEMPERATURES (F)- 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
66.4 
75.4 
76.1 
80.4 
75.0 
1.3 
1.0 
2.9 

Htg 
7S.6 
66.5 
67.5 
67.5 
68.0 
1.3 
1.0 
2.9 
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BUILDING U-VALUES - ALTERNATIVE 1 
REPLACE FLUORESCENT LAMPS 

BUILDING  U - V A L U E S 

--- Room U-Val ue Room Room 

(Btu/hr/sqft/F) Mass Capac. 
Room Summr Wintr Summr Wintr (lb/ (Btu/ 

Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 SUB BSMT, 8SMT W 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 
Zone 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.317 46.8 9.61 

4 BSMT E 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.317 45.2 9.27 
Zone 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.317 45.2 9.27 
System 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.317 46.4 9.54 

2 TOILETS, KITCHEN 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 29.4 5.93 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 310 0.337 0.257 0.317 29.4 5.93 

.11 TOILETS W ROOF 0.000 0.000 0.000 0.000 0.088 0 000 0.000 0.000 0.317 71.1 15.13 
Zone 11 Total/Ave. 0.000 0.000 0.000 0.000 0.0B8 0 000 0.000 0.000 0.317 71.1 15.13 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.317 35.3 7.23 

3 STAIRS 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.229 0.000 103.3 21.63 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.229 0.000 103.3 21.63 

.5 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 57.9 12.05 
•Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 57.9 12.05 

7 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 56.7 11.81 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 56.7 11.81 

9 3RD FL OFFICES 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.317 102.3 21.84 
Zone 9 Total/Ave. 0.000 0.000 0.000 0.000 0.088 Q 810 0.837 0.257 0.317 102.3 21.84 

=■■•■12 STAIRS H ROOF 0.00C 0.000 0.000 Ö.C00 0.088 0 810 0.837 0.229 0.000 146.4 31.13 
Zone 12 Total/Ave. 0.000 o.oco 0.000 0.000 0.083 0 810 0.837 0.229 0.000 146.4 31.13 
System 3 Total/Ave. 0.000 0.000 C .000 0.000 0,088 0 310 0.837 0.256 0.317 74.1 15.63 

13 SUPPLY STORAGE 0.229 o.oco 0.000 0.000 0.000 0 000 0.000 0.000 0.000 70.7 14.70 
Zone 13 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.000 70.7 14.70 
System —--.4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.000 70.7 14.70 

•^-6 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 32.5 6.60 
Zone 6 Total/Ave. 0.000 O.OCO 0.000 0.000 0.000 0 810 0.837 0.257 0.317 32.5 6.60 

■■■;v"8 

2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.000 27.0 5.41 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.000 27.0 5.41 

10 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.000 71.5 15.21 
Zone 10 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.000 71.5 15.21 
System 5 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.317 43.1 8.94 

14 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 32.5 6.60 

Zone 14 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 32.5 6.60 

15 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.000 27.0 5.41 

Zone 15 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.000 27.0 5.41 

16 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.000 71.5 15.21 

Zone 16 Total/Ave. 0.000 0.000 0.000 0.000 0.083 0 810 0.837 0.257 0.000 71.5 15.21 

System 6 Total/Ave. 0.000 0.000 0.000 C.OOO 0.088 0 810 0.837 0.257 0.317 43.1 8.94 

Building 0.229 0.000 0.000 0.000 0.088 0 810 0.837 0.256 0.317 52.6 10.93 
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BUILDING AREAS - ALTERNATIVE 1 
REPLACE FLUORESCENT LAMPS 

BUILDING     AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate    Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 SUB BSMT, BSMT W  1 1   45,125 45,125 13,222 0 0 0 0 0 0 0 
Zone 1 Total/Ave. 45,125 13,222 0 0 0 0 0 0 0 

4 BSMT E        1 1   12,424 12,424 3,348 0 0 0 0 0 0 0 
Zone 4 Total/Ave. 12,424 3,348 0 0 0 0 0 0 0 
System 1 Total/Ave. 57,549 16,570 0 0 0 0 0 0 0 

2 TOILETS, KITCHEN  1 1    3,520 3,520 0 0 0 0 0 21 11 174 
Zone 2 Total/Ave. 3,520 0 0 0 0 0 21 11 174 

11 TOILETS K ROOF   1 1     580 580 0 0 0 0 580 0 0 0 
Zone 11 Total/Ave. 580 0 0 0 0 580 0 0 0 
System 2 Total/Ave. 4,100 0 0 0 0 580 21 11 174 

3 STAIRS        1 1     560 560 0 0 0 0 0 255 29 625 
Zone 3 Total/Ave. 560 0 0 0 0 0 255 29 625 

5 1ST FL OFFICES   1 1    11,724 11,724 0 0 0 0 0 1,573 19 6,530 
Zone 5 Total/Ave. 11,724 0 0 0 0 0 1,573 19 6,530 

7 2ND FL OFFICES   1 1    14,400 14,400 0 0 0 0 0 1,610 17 7,730 
Zone 7 Total/Ave. 14,400 0 0 0 0 0 1,610 17 7,730 

9 3RD FL OFFICES   1 1    14,400 14,400 0 0 0 0 14,400 1,610 17 8,010 
Zone 9 Total/Ave. 14,400 0 0 0 0 14,400 1,610 17 8,010 

12 STAIRS W ROOF    1 1     280 280 0 0 0 0 280 105 25 307 
Zone 12 Total/Ave. 280 0 0 0 0 280 105 25 307 
System 3 Total/Ave. 41,364 0 0 0 0 14,680 5,152 18 23,202 

13 SUPPLY STORAGE   1 1    2,544 2,544 1,632 0 0 0 0 0 0 C 
Zone 13 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 
System ■.'•;•■' 4 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 

"6 1ST' FL CEN OFFCS  1 1    9,884 9,884 0 0 0 0 0 250 19 1,038 
Zone 6 Total/Ave. 9,834 0 0 0 0 0 250 19 1,038 

8 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 
Zone 8 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

10 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8,563 105 64 60 
Zone '■: 10 Total/Ave. . 8,563 0 0 0 0 8,563 105 64 60 
System 5 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 

14 1ST FL CEN OFFCS  1 1    9,884 9,884 0 0 0 0 0 250 19 1,036 
Zone 14 Total/Ave. 9,834 0 0 0 0 0 250 19 1,038 

15 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 , 55 
Zone 15 Total/Ave. 8,674 0 0 0 0 0 105 66 "55 

16 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8,563 105 64 6C 
Zone 16 Total/Ave. 8,563 0 0 0 0 8,563 105 64 6C 
System 6 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 
Building 159,799 18,202 0 0 0 32,386 6,095 19 25,681 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 1 - , 
REPLACE FLUORESCENT LAMPS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 0.088 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value : 0.362 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value :  0.224 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) :  3.96 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) =  24.46 (8tu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE ■ • ALTERNATIVE 1 
REPLACE FLUORESCENT LAMPS 

E M LOAD PROFIL p 

Syst 3i» Totals 

J I 0 I 

Percent  Cool ing Loac   Heating Load — Cooling Airflow -— Heating Airflow 
Des ign Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfm) (*) (Cfm) (*) 

0 - 5 17.4 0 0 -204,112 17 229 6,544.3 0 0 0.0 0 0 
5 - 10 34.9 1 12 -408,224 6 82 13,088.7 0 0 0.0 0 0 

10 - 15 52.3 11 122 -612,336 _■' 5 72 19,633.1 0 0 0.0 0 0 
15 - 20 69.7 8 88 -816,448 6 73 26,177.4 0 0 0.0 0 0 
20 - 25 87.2 8 87 -1,020,560 2 31 32,721.7 0 0 0.0 0 0 
25 - 30 104.6 9 91 -1,224,672 7 87 39,266.1 0 0 0.0 0 0 
30 - 35 122.0 • 18 191 -1,428,784 8 102 45,810.5 0 0 0.0 0 0 
35 - 40 139.5 9 99 -1,632,896 26 344 52,354.8 0 0 0.0 0 0 
40 - 45 156.9 6 67 -1,837,009 14 182 58,899.2 0 0 0.0 0 0 
45 - 50 174.3 3 27 -2,041,121 9 114 65,443.5 0 0 0.0 0 0 
50 - 55 191.8 4 44 -2,245,233 0 0 71,937.9 0 0 0.0 0 0 
55 - 60 209.2 4 42 -2,449.345 0 0 78,532.2 0 0 0.0 0 0 
60 - 65 226.6 3 35 -2,653,457 0 0 85,076.6 0 0 0.0 0 0 
65 - 70 244.1 9 95 -2,857,569 0 0 91,620.9 0 0 0.0 0 0 
70 - 75 261.5 6 60 -3,061,681 0 0 98,165.3 0 0 0.0 0 0 
75 - 80 278.9 1 10 -3,265,793 0 0 104,709.6 0 0 0.0 0 0 
80 - 85 296.4 0 0 -3,469,905 0 0 111,254.0 0 0 0.0 0 0 
85 - 90 313.8 0 0 -3,674,018 0 0 117,798.3 100 2,520 0.0 0 0 
90 - 95 331.3 0 0 -3,878,130 0 0 124,342.7 0 0 0.0 0 0 
95 - 100 348.7 0 0 -4,082,242 0 0 130,837.0 0 0 0.0 0 0 
Hours Off 0.0 0 7,690 0 0 7,444 0.0 0 6,240 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 '■...., ' 
REPLACE FLUORESCENT LAMPS H'\>' .<'■■ 

Temperature 
Range 

(F) 

; Max. Temp. 
Mo./Hr. 
Day Type 

■■»'.'Above 100 
95 - 100 
90 - 95 
85 - 90 
80 - 85 
75 - 80 
70 - 75 
65 - 70 
60 - 65 
55 - 60 
50 - 55 
Bel ow 50 

Min. Temp. 
Mo ./Kr. 

Day Type 

BUILDING     TEMPERATURE   PROFILES 

- —  Zone Number  
2       11        3        5        7        9       12      13        6        8       10       14       15       16 

81.3   80.3 189.2 117.0   86.4   85.0   84.7   83.2   85.3   94.4   85.0   87.5   84.4   85.0   87.5   84.4 
10 22 10 24   9 18   8 17   7 20   7 24   7 24   7 21   7 20   8 16   7   3 10   2   7   6   7   3 10   2   7   6 

2        2        2        2        4        114        4        2        5        2        5        5        2        5 

  Number of Hours   
0 0 7,727 3,297 0 0-0000000000 
0 0 289 813 0 0 0        0 0 0        0        0        0        0        0        0 
0 0 0 338 0 0 0        0 0 1,533        0        0        0        0        0        C 
0 0 261 1,171 118 0 0        0 36 1,634         0     306         0         0     306         0 

238 76 313 129 1,161 1,168 1,136     690 1,145 68S 1,810 3,004 1,449 1,810 2,999 1,449 
5,226 2,694 170 852 1,748 1,925 1,957 2,319 1,904 1,157 3,022 4,785 3,784 3,062 4,503 3,774 
1,482 3,922 0 565 635 596 596     731 587 1,403 1,203     662 1,170 1,067     904 1,033 
1,538 1,712 0 1,283 1,387 1,552 1,571 1,610 1,456 1,816 1,467         0 1,706 1,479       48 1,744 

276 356 0 312 1,106 1,136 1,101 1,370 1,135 524     550         0     456     600        0     526 
0 0 0 0 916 868 900     857 987 0     318        0     195     334        0     234 
0 0 0 0 655 641 630     545 655 0     390        0        0     405        0        0 
0 0 0 0 1,034 874 869     638 855 0        0        0        0        3        0        0 

62.9 62.1 68.0 62.0 34.0 34.6 34.6   37.3 35.5 61.1   50.2   67.8   57,3   50.0   67.8   57.1 
1   8 1 10 1   1 2   7 2 11 2   7 2   7   2   7 2   7 1   7   2   7   1    7   1   7   2   7   1   7   1   7 

5 5 15 4 5 5 5 5 5        5        15        5        15 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT LAMPS 

June 

0 N T H L Y  ENERGY CONSUMPTIO 

STEAM DMND 
On Peak 

«onth (kWh)    (kW)  (Therm) (1000 Gl) (Thrm/hr) 

ELEC DEMAND STEAM 
Off Peak On Peak On Peak WATER 

(kWh) (kW) (Therm) (1000 Gl) 

155,374 771 12,323 0 
140,577 771 11,801 0 
169,595 771 9,001 0 
142,010 771 2,412 0 
182,073 901 0 66 
188,324 962 0 108 
187,009 1,016 0 183 
198,135 970 0 120 
165,886 924 0 62 
154,686 771 1,462 0 
144,710 771 4,799 0 
147,976 771 10,498 0 

Jan 
Feb 
March 
April 

May 182,073     901      0     66      0 

0 

47 
62 

July 187,009   1,016      0     183      0 
ftug 198,135     970      0     120      0 
Sept 
Oct 
Nov 

Dec 147,976     771 10,498      0     72 
Total 1,976,354    1,016 52,296     538     72 

Building Energy Consumption :   74,937 (Btu/Sq Ft/Year)       floor Area :   159,799 (Sq Ft) 
Source Energy Consumption :   170,281 (Btu/Sq Ft/Year) 
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« 

' EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT LAMPS 

.      -- - EQUIPMENT E N E R G Y C 0 N S I M P T I 0 N — 

Ref 
Num 

Equip 
Code Jan Feb Mar Apr May  June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 70929 

369.1 
64174 
369.1 

77685 ( 
369.1  v 

>7552 
569.1 

74307 
369.1 

74307 
369.1 

67552 
369.1 

77685 
369.1 

67552 
369.1 

74307 
369.1 

67552 
369.1 

67552 
369.1 

851,153 
369.1 

1 MISC LD 
ELEC 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
L MISC LD 

GAS 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LD 
OIL 
PK 

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.Ö 

0 
0.0 

0 
0.0 

0 
0.0 

0 • 
0.0 

« 

4 

) 

MISC LD 
P STEAM 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 MISC LD 
P H0TH20 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

o 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

^t~-" 
gjv.-;;-6 MISC LD 

'- P CHILL 
;PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ1001S 
ELEC 
PK 

0 
0.0 

2-STG CTV <55< 
0    0 

0.0   0.0 

TONS 
0 

0.0 
13021 
100.8 

19272 
162.4 

33325 
216.2 

213^9 
170.3 

12203 
123.9 

0 
0.0 

0 
0.0 

0 
0.0 

99,220 
216.2 

-^v=';i EQ5100 
ELEC 
PK 

0 
0.0 

COOLING TOWER 
0    0 

0.0   0.0 
0 

0.0 
5115 
23.3 

5115 
23.3 

4650 
23.3 

5348 
23.3 

4650 
23.3 

0 
0.0 

0 
0.0 

0 
0.0 

24,878 
23.3 

■'•.-■■' .'"1 

EQ5100 
WATER 
PK 

0 
0.0 

COOLING TOMER 
0    0 

0.0   0.0 
0 

0.0 
66 

0.6 
108 
0.9 

183 
1.1 

120 
0.9 

62 
0.7 

0 
0.0 

0 
0.0 

0 
0.0 

538 
1.1 

JH 

l EQ5001 
ELEC 
PK 

0 
0.0 

CHILLED KATER 
0    0 

0.0   0.0 

PUMP C 
0 

0.0 

.V. 
6562 
29.8 

6562 
29.8 

5966 
29.8 

6860 
29.8 

5966 
29.8 

0 
0.0 

0 
0.0 

0 
0.0 

31,916 
29.8 

4 ►   , EQ5010 
ELEC 
PK 

0 
0.0 

CONDENSER KAIER PUMP C.V. 
0    0    0  6562 

0.0   0.0   0.0  29.8 
6562 
29.8. 

5966 
29.8 

6860 
29.8 

5966 
29.8 

0 
0.0 

0 
0.0 

0 
0.0 

31,916 
29.8 

l EQ5300 CONTROL PANEL & INTERLOCK 
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ELEC 
PK 

2 EQ1000 
ELEC 
PK 

2 EQ5001 
ELEC 
PK 

2 EQ5010 
ELEC 
PK 

1 EQ4003 
ELEC 
PK 

1 EQ40Ö3 
ELEC 
PK 

2 EQ4003 
ELEC 
PK 

3 EQ4003 
ELEC 
PK 

3 EQ4003 
ELEC 

" PK 

5 EQ4003 
ELEC 
PK 

5 EQ4003 
ELEC 
PK 

6 EQ4003 
ELEC 
PK 

6 EQ4003 
ELEC 
PK 

1 EQ2101 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

220 
1.0 

0 
0.0 

0 
0.0 

0 
0.0 

PREVENTS COOLING ENERGY 
0    0    0 0 

0.0   0.0   0.0 0.0 

CHILLED WATER PUMP C.V. 
0    0    0 0 

0.0   0.0   0.0 0.0 

CONDENSER WATER PUMP C.V. 
0    0    0 0 

0.0   0.0   0.0 0.0 

FC CENTRIF. FAN C.V. 
9754  8825  10683  9290 10219 
46.4 46.4  46.4  46.4 46.4 

FC CENTRIF. FAN C.V. 
2276  2059  2493  2168 2384 
10.8 10.8  10.8  10.8 10.8 

FC CENTRIF. FAN C.V. 
0    0    0    0 0 

0.0   0.0   0.0   0.0 0.0 

FC CENTRIF. FAN C.V. 
13975  12644  15305  13309 14640 
66.5 66.5  66.5  66.5 66.5 

FC CENTRIF. FAN C.V. 
1747  1580  1913  1664 1830 
8.3   8.3   8.3   8.3 8.3 

FC CENTRIF. FAN C.V. 
20030  18122  21937  19076 20983 
95.4  95.4  95.4  95.4 95.4 

FC CENTRIF. FAN C.V. 
2504  2265  2742  2384 2623 
11.9 11.9  11.9  11.9 11.9 

FC CENTRIF. FAN C.V. 
20030  18122  21937  19076 20983 
95.4  95.4  95.4  95.4 95.4 

FC CENTRIF. FAN C.V. 
2504  2265  2742  2384 2623 
11.9  11.9  11.9  11.9 11.9 

PURCHASED DISTRICT STEAM 
2112  2023  1529   401 0 
12.3  12.3  11.7   8.2 0.0 

220 
1.0 

0 
0.0 

0 
0.0 

0 
0.0 

46.4 

2384 
10.8 

0 
0.0 

14640 
66.5 

1830 
8.3 

20983 
95.4 

2623 
11.9 

20983 
95.4 

2623 
11.9 

200   230   200    0    0    0 
1.0   1.0   1.0   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 
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 
0.0 

0 
0.0 

''290  10633  9290  10219  9290  9290 
46.4   46.4   46.4   46.4   46.4   46.4 

2163  2493  2168  2384  2168  2168 
10.8  10.8  10.8  10.8  10.8  10.8 

0    0    0    0    0    0 
0.0   0.0   0.0   0.0   0.0   0.0 

13309  15305  13309  14640  13309  13309 
66.5  66.5  66.5  66.5  66.5  66.5 

1664  1913  1664  1830  1664  1664 
8.3   8.3   8.3   8.3   8.3   8.3 

19076  21937  19076  20983  19076  19076 
95.4  95.4  95.4  95.4  95.4  95.4 

2384  2742  2384  2623  2384  2384 
11.9  11.9  11.9  11.9  11.9  11.9 

19076  21937  19076  20983  19076  19076 
95.4  95.4  95.4  95.4  95.4  95.4 

0 
0.0. 

2384  2742 
11.9  11.9 

0    0 
0.0   0.0 

2384  2623  2384  2384 
11.9  11.9  11.9  11.9 

0   239   818  1799 
0.0   8.0  10.6  12.3 

1,070 
1.0 

0 
0.0 

0 
).0 

0 
0.0 

117,051 
46.4 

27,312 
10.8 

0 
0.0 

167,695 
66.5 

20,962 
8.3 

240,355 
95.4 

30,044 
11.9 

240,355 
95.4 

30,044 
11.9 

3,920 
12.3 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
REPLACE FLUORESCENT LAMPS 

ELEC 6264 5667  6294  2267    0 0 0 0 0 1909 3937 5966 32,304 
PK 29.8 29.8  29.8  29.8   0.0 0.0 0.0 0.0 0.0 29.8 29.8 29.8 29.8 

1 EQ5061 CONDENSATE RETURN PUMP 
ELEC 117 106   118   42    0 0 0 0 0 36 74 112 604 
PK 0.6 0.6   0.6   0.6   0.0 0.0 0.0 0.0 0.0 0.6 0.6 0.6 0.6 

2 EQ2101 PURCHASED DISTRICT STEAM 
P STEAK 10211 9778  7473  2011    0 0 0 0 0 1223 3981 8699 43,376 
PK 59.4 59.4  56.6  39.5   0.0 0.0 0.0 0.0 0.0 38.8 51.3 59.4 59.4 

2 EQ5Ö20 HEAT WATER CIRC. PUMP C.V. 
ELEC 5220 4723  5717  2784   -0 0 0 0 0 2138 3778 4971 29,331 
PK 24.9 24.9  24.9  24.9   0.0 0.0 0.0 0.0 0.0 24.9 24.9 24.9 24.9 

2 EQ5061 CONDENSATE RETURN PUMP 
ELEC 26 23    28    14    0 0 0 0 11 19 25 145 
PK 0.1 0.1   0.1   0.1   0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 

3 EQ2O00 PREVENT SUM OF HEAT ENERGY 
GAS 0 0    0    0    0 0 0 0 0 0 0 0 0 
PK 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 

3 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 0 0    0    0    0 0 0 0 0 0 0 0 0 
PK 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 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 
REPLACE FLUORESCENT LAMPS ■■, P;'v •   ■ 

UTILITY  PEAK CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value  1,016.0 (kW) 
Yearly Time of Peak 14 (hr) 7 (mo) 

Hour 14 Month 7 

E<!P. Utility Percnt 
Ref.    Equipment Demand Of Tot 

; Num. ,  Code Name Equipment Description    (kW) (%) 

Cooling Equipment 

1      EQ1001S 2-STG CIV <555 TONS                 300.1 29.54 

Sub Total 300.1 29.54 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND        57.3 5.64 
3 SUMMATION OF FAN ELECTRICAL DEMAND        74.9 7.37 
5 SUMMATION OF FAN ELECTRICAL DEMAND       107.3 10.56 
'6 SUMMATION OF FAN ELECTRICAL DEMAND       107.3 10.56 

Sub Total 346.8 34.13 

Sub Total 0.0 0.00 

.Miscellaneous 

Uights 369.1 36.33 
Base Utilities 0.0 0.00 

. Misc Equipment 0.0 0.00 
Sub Total 369.1 36.33 

Grand Total 1,016.0 100.00 
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tunttntnnutnt*nn*n*****u**unuuunn*n*tnuti*t*ntn*uu*t 
t*nnntMMtttnnttnunnnntttntnnnttnntnnuttntntnntn*n 
** n 
** T R A C E      6 0 0      A N A L Y S I S ** 
** ** 
** by ** 
** ** 

n*t*n**nnnntnnt*nn**unntnntttnnnttt**ntnntn*nnn*n** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 122 

Weather File Code: CARLIS LE 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 fdeg) 
Longitude: 77.2 (dsgi 
Time Zone: 5 
Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in. Hg) 

Summer Clearness Number: 1.00 
Winter Clearness Number: i. 00 
Summer Design Dry Bulb: n (F! 
Summer Design Wet Bulb: 72 (F) 

';     Winter Design Dry Bulb: 4 i'F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0.0742 (Lbm/cuft) 
0.2444 (etu/lbm/F) 
1.0832 (Btu-min./hr/cuft/F) 

4,790.2 (3tu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

12: 6:50  2/ 2/94 
CB1228 .TM 
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AIRFLOW - ALTERNATIVE 2 
REPLACE FLUORESCENT BALLASTS 

T £ ,1  S  bib u n n H K T - 
(Desic n Airflow Quantities) 

Auxil. Room " riain * 
' Outside Cooling Heating Return Exhaust Supply Exhaust 

System System Airflow Airflow Airflow Airflow Airflow Airflow Airflow 
Number  Type (CfB) (CfB) (Cfa) (Cfa) (Cfn) (Cfn) (Cfn) 

1 TRH 10,853 36,175 36,175 36,175 10,853 0 0 
2 SZ 0 17,730 17,730 17,730 0 0 17,730 
3 INDFP 5,830 19,435 19,435 36,448 19,435 - 34,201 0 
4 UH 0 0 1,835 0 0 0 0 

:■■.  5 DD 8,357 27,856 27,856 - 28,824 27,856 0 0 
. 6 DD 8,357 27,856 27,856 28,824 9,325 0 0 

Totais 33.397 129,052 130,887 148,000 67,468 34,201 17,730 

CAPACITY - ALTERNATIVE 2 
REPLACE FLUORESCENT BALLASTS 

System 
Number 

-SYSTEM  S U M II A R Y 
(Design Capacity Quantities) 

-  Cooling - -   
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys.  Freheat 

System Capacity Capacity Capacity  Totals Capacity Capacity Capacity 
Type  (Tons)  (Tons)  (Tons)  (Tons)   (8tuh)   (Btuh)   (Btuh) 

Heating -— 
Reheat 

Capacity 
(Btuh) 

Humidif. Opt. Vent  Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (8tuh) 

:r;7'., 

1 TRH 
2 SZ 
3 INDFP 
4 UH 

:,  5 DD 
7;; 6 DD" 
Totals 

70.7 
2.6 

46.4 
0.0 

57.8 
57.8 

235.3 

0.0 
0.0 

96.0 
0.0 
0.0 
0.0 

96.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

70.7 
2.6 

142.4 
0.0 

57.8 
57.8 

-63,182 0 -574,205 
-9,837 0 -113,011 

-630,963 -1,230,942 0 
-6,715 0 0 

-363,404 0 -409,007 
-245,454 0 -409,007 

331.3 -1,374,555 -1,230,942 -1,505,230 

-642,388 
-9,837 

-1,911,905 
-6,715 

-772,411 
-654,461 

-3,997,717 

The building peaked at hour 14 month 7 with a capacity of 235.3 tons 
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ENGINEERING CHECKS - ALTERNATIVE 2 
REPLACE FLUORESCENT 8ALLASTS 

Percent 

UHI K 1 N fa l, H I  I  & 

— Heat ing —  1001 ing  
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

. : :1 Main TRH 30.00 0.63 511.9 814.3 14.74 0.63 -11.16 57,549 
2 Main SZ 0.00 4.32 6,826.6 1,578.6 7.60 4.32 -2.40 4,100 
3 Main INDFP 30.00 0.47 418.7 891.2 13.46 0.47 -16.46 41,364 
3 Auxiliary INDFP 0.00 0.83 356.2 430.8 27.86 0.83 -29.76 41,364 
4 . Main UH 0.00 0.00 0.0 0.0 0.00 0.72 -2.64 2,544 
5 Main     OD       30.00   U03   482.0   469.3   25.57   1.03  -28.48    27,121 
6 Main     DO       30.00   1.03  -482.0   469.3   25.57   1.03  -24.13    27,121 
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System   1 Peak TRH - TERMINAL REHEA1 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time "> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/WB/HR: 91/ 74/105. 0 * 

* 
0ADB: 91 * 

* 
0ADB: 4 ' 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space F eak Coil 'eak Percnt 
Set is.Hat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

v Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond n 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

.'. Glass Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
i   «all Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
•■".Partition 18,940 - 18,940 2.23 * 18,940 4.98 * "68, 182 -68,182 100.00 
-^'Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

, Infiltration o 0 0.00 * 0 0.00 * 0 0 0.00 
, Sub Total") 18,940 0 18,940 2.23 * 18 940 4.98 * -68, 182 -68 182 100.00 
.Internal Loads * * 
,■;';■ Lights 310,535 0 310, 335 36.59 * 329 977 86.83 * 0 0 0.00 
V 'People 63,941 63, 941 7.54 * 31 097 8.18 * 0 0 0.00 
r.-oHisC 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
x':Sub Total") 374,276 0 0 374,276 44.13 * 361 074 95.02 * 0 0 0.00 
Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 365,080 43.05 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 77, 173 9.10 % 0.00 * 0 0.00 
Ret. Fan Heat 18.007 18, 007 2.12 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 -0.00 * 0 -0.00 * 0 0 0.00 

.Exhaust Heat -5,402 0 "5, 402 -0.64 t 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

X 

0.00 * 
* 
* 

0 0.00 

'Grand Total-) 393,216 12,605 0 848, 074 100.00 * 380 013 100.00 -68, 182 -68 182 100.00 

', ',<   \.     Total Capacity Sens Cap. Ceil Airfl   Entering D8/WB/HR Leav ing DB/WB/HR Gros ; Total 
-HKtH5"  

Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfn) Deg F Deg F Grains Deg F Deg F Grains Floor 57, 549 

Main Clg  70.7 848.1 631.1 36,175 80.0 68 3  87 .8 63.4 61.3 80.2 Part 16,570 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    70.7 

UCATTUf 

848.1 

rnii en r^Trnu__ ATn rL0WS (c *™ \ 

Wall 0 0  0 

(F)- nLnilllU 1/U1L OLLLOIIUH fllk fin) --tMalNLtKlNlj MLIM ~ -ItnHtKHIUKtS 
Capacity Coil Airfl  Ent Lvg Type Pooling ■leating Clg %  0A 3 ).0 Type Clg Htg 

(Mbh) (cfai)  Deg F Deg F Vent 10,853 0 Clg Cfm/Sqft 0 63 SADB 65.3 69.7 
Main Htg   -68.2 36, 175  68.0 69.7 Infil 0 0 Clg Cfm/Ton 511 87 Plenum 75.0 68.C 
Aux Htg    0.0 0   0.0 0.0 Supply 36,175 36,175 Clg Sqft/Ton 814 30 Return 75.5 68.0 
Preheat   -574.2 36, 175  48.8 63.4 Mincfin 36,175 0 Clg Btuh/Sqft 14 74 Ret/0A 80.0 68. C 
Reheat     -0.0 0   0.0 0.0 Return 36,175 36,175 No. People 37 Runarnd 75.0 68.0 
Humidif     0.0 0   0.0 0.0 Exhaust 10,853 0 Htg %  0A ( ).0 F n MtrTD 0.5 0.5 
Opt Vent    0.0 0   0.0 0.0 Ria Exh 0 0 Htg Cfm/SqFt 0.63 F n BldTD 0.4 0.4 
Total     -642.4 Auxil 0 0 Htg Btuh/SqFt -11 16 F n Frict 1.1 1.1 
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System Peak SZ SINGLE ZONE 

******************* ****** c 00LING COIL PEAK m*j ******* ***** ******** *** **** CLG SPACE PEAK ************ HEATING COI PEAK ******** 
Peaked at Time -> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air "> 0ADB/WB/HR: 91/ 73/ 98.0 * 

* 
OADB: 91 * 

* 
OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coi Peak Percnt 
Sens.-Rat. Sensible Latent Total Of Tot * Sens ible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) Btuh) (t) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 860 860 2.76 * 0 0.00 * 0 3,224 44.57 
Glass Solar 595 0 595 1.91 * 595 2.12 * 0 0 0.00 
Glass Cond 239 0 239 0.77 * 239 0.85 * -1 139 1,139 15.75 
Wall Cond 747 183 929 2.98 * 747 2.66 * "2 286 2,870 39.68 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total") 1,581 1,042 2,623 8.42 * 1 581 5,63 * "3 426 7,234 100.00 

Internal Loads * * 
Lights 23,831 0 23 831 76.46 * 23,831 84.86 * 0 0 0.00 
People 4,712 '  4 712 15.12 t 2 223 7.92 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total") 28,543 0 0 28 543 91.58 * 26 054 92.78 * 0 0 0.00 

Ceiling Load 1,918 -1,918 0 0.00 * 447 1.59 * 243 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 o.oc 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 o.oc 
0V/UN0R Sizing 0 0 0.00 * 0 0.00 * 0 0 -0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 o.oc 
Terminal Bypass 0 0 0 0.00 * 

* 
* 

0.00 * 
* 
* 

0 0.00 

Grand Total") 32,042 -876      0 31, 166 100.00 28 081 100.00 -3, 668 7,234 100.oc 

1 "'■'"""';■"  Total Capacity Sens Cap. "oil Airfl   Enterin< 5 DB/WB/HR Lea' ing DB/WB/HR 
  HKtH; 

Gross Total   Gl ass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 4,100 

Main Clg   2.6 31.2 28.7 17,730 76.6 69 0  97 .5 73.5 68.6 99.8 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 580 0  0 
Totals    2.6 31.2 

ATP LOWS (cfm) 

«all 196 21 11 

nCHIillU 1/U1L OCLCXIiUN  (Uhr "tltbinttKiflü LtlLUKS — "ItnetKRIUKtS (N — 
Capacity Coil A lrfl  Ent Lvg Type ( Pooling Seating Clg %  OA 0.0 Type Clg Htg 

(Hbh) (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqf t 4.32 SADB 73.5 68.2 
Main Htg    -9.8 17, 730  67.7 68.2 Infil 0 0 Clg Cfm/Ton 6826.64 Plenum 76.5 67.7 
flux Htg    0.0 0   0.0 0.0 Supply 17,730 17,730 Clg Sqft/Ton 1578.64 Return 79.7 67.7 
Preheat   -113.0 17, 730  67.7 73.5 Mincfm 0 0 Clg Btuh/Sqft 7.60 Ret/OA 76.6 67.7 
Reheat     0.0 0   0.0 0.0 Return 0 17,730 No. People 10 Runarnc 75.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % OA 0.0 Fn MtrTD 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 17,730 0 Htg Cfm/SqF t 4.32 Fn BldTD 0.0 O.C 
Total     -9.8 Auxil 0 0 Htg Btuh/SqFt -2.40 Fn Fric t  0.0 O.C 
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System 3 eioc INOFP  - 4-PIPE INDUCTION 

-• ************************* COOL ING COIL PEAK ***** *************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Ko/Hr: 7/14 * Mo/Hr: 7/19 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/W8/HR: 91/ 74/105.0 * 

* 
OADB: 85 * 0AD8:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible Latent Total Of Tot * Sens ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 474 21,484 21 957 1.26 * 664 0.10 * -1,579 -73,446 3.84 
Glass Solar 171,927 0 171 927 9.87 * 185,822 28.25 * 0 0 o.oc 
Glass Cond 53,830 0 53,830 3.09 * 40,082 6.09 * -276,287 -276,287 14.45 
Wall Cond 113,330 16,902 130 232 7.48 * 168,977 25.69 * -328,407 -377,319 19.74 
Partition 0 - 0 .0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 736,354 736,354 42.29 * 170,578 25.93 * -1,184,852 -1,184,852 61.97 
Sub Total-) 1 075,915 38,386 1,114 301 64.00 * 566 123 86.06 * -1,791, 125 -1,911,905 100.00 

Internal Loads * * 

Lights 216,053 0 216 053 12.41 * 62,058 9.43 * 0 0 O.OC 
People 45,248 45 248 2.60 * 6 070 0.92 * 0 0 O.OC 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 O.OC 
Sub Total") 261,301 0 0 261 301 15.01 * 68 127 10.36 * 0 0 0.00 

Ceiling Load 14,654 -14,654 0 0.00 * 23,486 3.57 * -47,811 0 O.OC 
Outside Air 0 0 0 252 361 14.49 * 0 0.00 * 0 0 O.OC 
Sup. Fan Heat 110 564 6.35 * 0.00 * 0 O.OC 
Ret. Fan Heat 13,820 13 820 0.79 * 0.00 * 0 O.OC 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 O.OC 
OV/UNDR Sizing 119 119 0.01 * 119 0.02 * 0 0 O.OC 
Exhaust Heat -11,266 0 -11 266 -0.65 * 0.00 * 0 O.OC 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 O.OC 

Grand Total-) 1 351,989 26,287 

 ^nni 

0 1,741, 200 100.00 * 657,856 100.00 * -1,838,936 -1,911,905 

- A o r A Q - - - _ - - _ 

100.OC 

" : '. Total Capacity Se is Cap. Coil Airfl   Entering DB/WB/HR Leav ing DB/WB/HR Gross Total Glass (sf) (*) 
■';■,- (Tons) (Mbh) (Mbh) (Cf«) Deg F Deg F Grains Deg F Deg F Grains Floor 41, 364 

Main Clg  46.4 557.0 402.9 19,435 80.9 66 7  78 .0 59.9 57.7 69.7 Part 0 
Aux Clg  96.0 1,152.3 709.7 34,201 75.0 64 .3  75 .7 65.1 53.1 42.6 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 14, 680 0  0 
Totals   142.4 1,709.3 Wall 28, 354    5,152  18 

 HFATTNR COIL SELECT mM  -AIRFLOWS (cfm)- -ENGINEERING CHECKS-- - -TEMPERATURES 1 c\ nCH 1 liiu (F) — 
Capacity Coil Airf 1  Ent Lvg Type Pooling \ ieating Clg % OA 30.0 Type  Clg Htg 

(Hbh) (cfffl) Deg F Deg F Vent 5,830 0 Clg Cfm/Sqft 0.47 SADB    65.1 96.7 
Main Htg   -681.0 19,435 64.5 96.7 Infil 17,013 17,013 Clg Cfm/Ton 418.73 Plenum  76.1 64.<i 
Aux Htg -1,230.9 34,201 68.0 101.1 Supply 19,435 19,435 Clg Sqft/Ton 891.20 Return  76.8 64.5 
Preheat    -0.0 19,435 64.5 59.9 Mincfij 0 0 Clg Btuh/Sqft 13.46 Ret/OA  80.9 64.5 
Reheat     0.0 0 0.0 0.0 Return 19,435 19,435 No. People 98 Runarnd 75.0 68.C 
Humidif     0.0 0 0.0 0.0 Exhaust 5,830 0 Htg \ CA 0.0 Fn MtrTD 1.3 l.Z 
Opt Vent    0.0 0 0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.47 Fn BldTD  1.0 l.C 
Total   -1,911.9 Auxil 34,201 34,201 Htg Btuh/Sq n -16.46 F n Frict  2.9 2.( 
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System   4 Slock UH - UNIT HEATERS 

- :ät^'-y ::tnnntutttnttuu**tt cc CLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
7^|F;%jPeaked at Time "> Mo/Hr: 0/ 0 * Mo/Hr: 0/ 0 * Mo/Hr: 13/ 1 

/^Outside Air "> 0ADB/WB/HR: 0/ 0/ 0. 0 
* 

0ADB: 0 * 

* 

* 

0ADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt Space Peak Coil Peak Percnt 
Ser s.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

-O .- Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) (*) 
'yy ■■:■'■     Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

. Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
'-':.  ■ Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

•:-•;";■'■ ■;.■■''■■■ Wall Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
:;.;'     Partition 0 - 0 0.00 * 0 0.00 * -6,715   -6,715 100.00 
-..■      Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total") 0 0 0 0.00 * 0 0.00 * "6, 715    -6 ,715 100.00 

Internal Loads * * 
.__'■     Lights 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

People 0 0 0.00 * 0 0.00 * 0 0 0.0C 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Ait- 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 t 0 0.00 

^■^  Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
f[P . Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

;".,/';, Terminal Bypass 0 0 0 0.00 * 

* 

* 

0.00 * 

* 

* 

0 0.00 

Grand Total") 0 0 0 0 0.00 0 0.00 "6, 715    -6,715 100.00 

*•'.""    :   Total Capacity Sens Cap. Coil Airfl   Enterint ] DB/KB/HR Leaving DB/W8/HR 
 HKtBS  

Gross Total   Glass (sf (*) 
vT'. - -.. _      (Tons) (Hbh) (Nbh) (cfm) Deg F Deg F Grains Deg F )eg F Grains Floor 2,544 
fJV ■( Main Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Part 1,632 
i"  .; Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
l\    ,*.-', Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0 0.0 Roof 0 0  0 

■';£*';'-5; totals . •■, ' 0.0 0.0 

f^nTi en r f-T TftVI 

Wall 0 0  0 

:•'-:•-•■■:.        .-' '""""'■       rntHllnu -HiKMuw:> ^crmj- "tnüinttKlNb ititus-- —ItnPtKfllUKtS (F) — 
A'y        -'VA.-':^; ■' Capacity Coil Airfl Ent Lvg Type ( Pooling \ (eating Clg \  0A 0.0 Type Clg Htg 
:-'^-7-r-T;'> '■-■'■..' . (Hbh) (cfm )  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 0.00 SADB 0.0 71.4 

Main Htg   -6.7 1,835  68.0 71.4 Infil 0 0 Clg Cfm/Ton 0.00 Plenum 0.0 68.0 
;   Aux Htg    0.0 0   0.0 0.0 Supply 0 1,835 Clg Sqft/Ton 0.00 • Return 0.0 68.0 

Preheat     0.0 0   0.0 0.0 Mincfm 0 0 Clg Btuh/Sqft 0.00 Ret/0A 0.0 68.0 
Reheat     0.0 0   0.0 0.0 Return 0 1,835 No. People 0 Runarnd 0.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0 Htg % 0A 0.0 Fn MtrTD 0.0 0.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/Sqft 0.72 Fn BldTD 0.0 0.0 
Total     -6.7 

• 

Auxil 0 0 Htg Btuh/SqFt -2.64 Fn Frict 0.1 O.C 
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System 5 Block DO DOUBLE DUCT 

*************** 

Peaked at Time 
Outside Air "> 

********** COOLING COIL 
:>       Mo/Hr 

OADB/NB/HR 

PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Mo/Hr: 7/16 
OADB: 91 

7/14 
91/ 74/105.0 

. Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total----) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-)   258,138 

Space 
Sens.Rat. 

(Btuh) 
0 
0 

14,486 
17,909 
4,840 
4,161 

0 
0 

' 31,019 
72,415 

148,208 
30,203 

0 
178,410 

1,375 
0 

5,938 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

526 

526 

0 

0 
0 

-1,375 
0 

19,809 
0 

-9,934 
0 

9,026 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

14,486 
17,909 
4,840 
4,687 

0 
0 

31,019 
72,941 

148,208 
30,203 

0 
178,410 

0 
267,845 
158,470 
19,809 

0 
5,938 

-9,934 
0 

Percnt 
Of Tot 

W 
0.00 
0.00 
2.09 
2.58 
0.70 
0.68 
0.00 
0.00 
4.47 
10.52 

21.37 
4.36 
0.00 

25.73 
0.00 

38.62 
22.85 
2.86 
0.00 
0.86 
-1.43 
-0.00 

0   693,479 100.00 

Space 
Sensible 

(Btuh) 
0 
0 

16,221 
16,285 
5,167 
5,622 

0 
0 

16,324 
59,619 

156,295 
14,612 

0 
170,907 

1,553 
0 

5,938, 

Percn 
Of Tot 

W 
0.00 
0.00 
6.82 
6.84 
2.17 
2.36 
0.00 
0.00 
6.86 

25.05 

65.67 
6.14 
0.00 

71.80 
0.65 
0.00 
0.00 
0.00 
0.00 
2.49 
0.00 
0.00 

238,017  100.00 

* 
* 
* 

t * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Mo/Hr: 13/ 1 
OADB:  4 ' 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-48,286 
0 

-24,690 
-16,677 

0 
0 

-67,403 
-157,056 

0 
0 
0 
0 

-4,627 
0 

-67,648 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-48,286 
0 

-24,690 
-18,921 

■ 0 

0 
-67,403 

-159,300 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-67,648 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

21.28 
0.00 
10.88 
8.34 
0.00 
0.00 

29.70 
70.19 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

29.81 
0.00 
0.00 

-229,331  -226,948  100.00 

-COOLING COIL SELECTION- 

Main Clg 
Aux Clg 
Opt Vent 
Totals : 

Total Capacity 
(Tons) 
57.8 
0.0 
0.0 
57.8 

(Mbh) 
693.5 

0.0 
0.0 

693.5 

Sens Cap. 
(Mbh) 
535.4 

0.0 
0.0 

Coil Airfl 
(cfm) 
27,856 

0 
0 

Entering DB/KE/HR 
Deg F Deg F Grains 
80.4  68.7  89.5 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 
61.9  61.4  82.7 
0.0  0.0   0.0 
0.0  0.0   0.0 

-AREAS- 
Gross Total   Glass (sf) (I) 
Floor 
Part 
ExFlr 
Roof 
Wall 

27,121 
0 
0 

8,563 
1,613 

0 
460 

0 
29 

-HEATING COIL SELECTION — 
Capacity Coil Airfl Ent  Lvg    Type 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-363.4 

0.0 
-409.0 

0.0 
0.0 
0.0 

-772.4 

(cfm)  Deg F Deg F  Vent 
27,856 

0 
27,856 

0 
0 
0 

63.6 
0.0 

48.4 
0.0 
0.0 
0.0 

75.6 
0.0 

61.9 
0.0 
0.0 
0.0 

Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfiii) 
Cooling 
8,357 

968 
27,856 

0 
27,856 
8,357 

0 
0 

Heating 
0 

968 
27,856 

0 
27,856 

0 
0 

-ENGINEERING CHECKS- -TEMPERATURES (F) 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

30.0 
1.03 

482.02 
469.30 
25.57 

65 
0.0 

1.03 
-28.48 

Type 
SADB 
Plenum 
Return 
Ret/Oft 
Runarnd 
Fn MtrTO' 
Fn BldTD 
Fn Frict 

Clg 
67.1 
75.4 
76.1 
80.4 
75.0 
1.3 
1.0 
2.9 

Htg 
75.6 
66.5 
67.5 
67.5 
68.C 
1.3 
1.0 
2.9 
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System   6 Block DD - DOUBLE DUCT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time "> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air —> OADB/WB/HR: 91/ 74/105. 0 * 

* 
OADB: 91 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Se is.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 14,486 0 14 486 2.09 * 16,221 6.82 * -48,286 -48,286 21.28 
Glass Solar 17,909 0 17 909 2.58 * 16,285 6.84 * 0 0 0.00 
Glass Cond 4,840 0 4 840 0.70 * 5,167 2.17 * -24,690 -24,690 10.88 

■v Wall Cond 4,161 526 4 687 0.68 * 5,622 2.36 * -16,677 -18,921 8.34 
Partition 0 - 0 0.00 * 0 0.00 * 0 0 0.00 

:V" Exposed floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 31,019 31 019 4.47 * 16,324 6.86 * -67,403 -67,403 29.70 
Sub Total") 72,415 526 I L 941 10.52 * 59,619 25.05 * -157,056 -159,300 70.19 

Internal Loads * * 
Lights 148,208 0 143 208 21.37 * 156,295 65.67 * 0 0 O.OC 
People 30,203 30 203 4.36 * 14,612 6.14 * 0 0 0.00 

.':■'. Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
; ^Sub Total-) 178,410 0 0 173 410 25.73 * 170,907 71.80 * 0 0 O.OC 

■Ceiling Load 1,375 -1,375 0 0,00 * 1,553 0.65 * -4,627 0 0.00 
Outside Air 0 0 o 267 845 38.62 * 0 0.00 * 0 0 O.OC 
Sup. Fan Heat 158 470 22.85 * 0.00 * 0 0.00 
Ret. Fan Heat 19,809 19 809 2.86 * O.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 O.OC 
DV/UNDR Sizing 5,938 5 933 0.36 * 5,938 2.49 * -67,648 -67,648 29.81 

".' Exhaust Heat -9,934 -9 934 -1.43 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 -0.00 * 

* 
0.00 * 

* 
* 

0 0.00 

Grand Total") 258,138 9,026      0   693, 479 100.00 * 233,017 100.00 -229,331 -226,948 100.00 

;:-;;;V.v";   Total Capacity Sens Cap. Coil Airfl Enterir, 3 DB/KB/HR Leaving DB/WB/HR Gross Total 
-AREAS--  

Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor   27, 121 

Main Clg   57.8 693.5 535.4 27,856 80.4 68 7  89 .5 61.9  61.4 82.7 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0 0.0 Roof    8, 563 0  0 
Totals    57.8 693.5 

ATP "LOWS (cfffl)- 

Wall    1, 613     460  29 

fill-.  titblFitttUNb LtltUä-- -ItnHtKRIUKtS IN — 
Capacity Coil A rfl  Ent Lvg Type ^coling \ eating   Clg %  OA 30.0 Type  Clg Htg 

(Mbh) (cfm)  Oeg F Deg F Vent 8,357 0  Clg Cfm/Sqft 1.03  SADB    67.1 75.6 
Main Htg   -245.5 27,856  67.5 75.6 Infil 968 968  Clg Cffn/Ton 482.02  Plenum  75.4 66.5 
Aux Htg    0.0 0   0.0 0.0 Supply 27,856 27,856  Clg Sqft/Ton 469.30  Return  76.1 67.5 
Preheat   -409.0 27,856  48.4 61.9 Mincfm 0 0  Clg Btuh/Sqft 25.57  Ret/OA  80.4 67.5 
Reheat     0.0 0   0.0 0.0 Return 27,856 27,856  No. People 65  Runarnd  75.0 68. C 
Humidif     0.0 0   0.0 0.0 Exhaust 8,357 0  Htg %  OA 0.0  F n MtrTD  1.3 1.3 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0  Htg Cfm/SqFt 1.03  F n BldTD  1.0 1.0 
Total     -654.5 Auxil 0 0  Htg Btuh/SqFt -24.13  F n Frict 2.9 2.9 
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BUILDING U-VALUES - ALTERNATIVE 2 ;  .',''■ 
REPLACE FLUORESCENT BALLASTS ' -'.-, 

BUILDING  U - V A L U E S 

— Room U-Val ues Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (8tu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 SUB BSilT, BSMT K 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 
Zone 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 

4 BSMT E 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
Zone 4 Total/Ave. 0.229 0.000 0.000 0.000- 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
System 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.4 9.54 

2 TOILETS, KITCHEN 0.000 0.000 0.000 0.000 0.000 0.810 0.337 0.257 0.317 29.4 5.93 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 29.4 5.93 

il TOILETS W ROOF 0.000 0.000 0.000 0.000 0.088 O.OCO 0.000 0.000 0.317 71.1 15.13 
Zone 11 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.000 0.000 0.000 0.317 71.1 15.13 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 35.3 7.23 

3 STAIRS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.229 0.000 103.3 21.63 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.229 0.000 103.3 21.63 

5 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 57.9 12.05 
Zone 5 Total/Ave. o.oco 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 57.9 12.05 

7 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 56.7 11.81 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 56.7 11.81 

9 3RD FL OFFICES 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 102.3 21.84 
Zone 9 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 102.3 21.84 

12 STAIRS K ROOF 0.000 0.000 0.000 0.000 0.038 0.810 0.837 0.229 0.000 146.4 31.13 
Zone 12 Total/Ave. 0.000 0.000 0.000 0.000 0.083 0.810 0.837 0.229 0.000 146.4 31.13 
System 3 Total/Avs. 0.000 0.000 o.oco 0.000 0.088 0.810 0.837 0.256 0.317 74.1 15.63 

13 SUPPLY STORAGE 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 O.OCO 70.7 14.70 
Zone 13 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
System 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 

■ "6 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 
Zone 6 Total/Ave. '0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.25? 0.317 32.5 6.60 
.:;:--■ 8. 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 O.OCO 0.810 0.837 0.257 0.000 27.0 5.41 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 
■■^.-lO 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
Zone 10 Total/Ave. 0.000 0.000 0.000 0.000 0.038 0.810 0.837 0.257 0.000 71.5 15.21 
System 5 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 43.1 8.94 
-,;;->■; 14 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 
Zone 14 Total/Ave. 0.000 0.000 0.000 O.OCO 0.000 0.810 0.337 0.257 0.317 32.5 6.60 
'^: 15 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 
Zone , 15 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 

16 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
Zone 16 Total/Ave. 0.000 0.000 0.000 0.000 0.083 0.310 0.837 0.257 0.000 71.5 15.21 
System 6 Total/Ave. 0.000 0.000 0.000 0.000 0.C83 0.810 0.837 0.257 0.317 43.1 8.94 
Building 0.229 0.000 0.000 0.000 0.083 0.810 0.837 0.256 0.317 52.6 10.93 
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BUILDING AREAS - ALTERNATIVE 2 
REPLACE FLUORESCENT BALLASTS 

BUILDING     AREAS 

Floor Total Exposed 
Number of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Duplicate    Room Area Area Area Area /Rf Area Area /HI Area 
Number Description   Fl r Rm .  (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 SUB BSMT, BSJ1T W 1  1   45,125 45,125 13,222 0 0 0 0 0 0 0 
Zone 1 Total/Ave. 45,125 13,222 0 0 0 0 0 0 0 

-W^xi* BSHT E I  1    12,424 12,424 3,348 0 0 0 0 0 0 0 
;Zone 4 Total/Ave. 12,424 3,348 0 0 0 0 0 0 0 

; System 1 Total/Ave. 57,549 16,570 0 0 0 0 0 0 0 
2 TOILETS, KITCHEN 1   1    3,520 3,520 0 0 0 0 0 21 11 174 

Zone 2 Total/Ave. 3.520 0 0 0 0 0 21 11 174 
11 TOILETS W ROOF 1  1      580 580 0 0 0 0 580 0 0 0 

Zone 11 Total/Ave. 580 0 0 0 0 530 0 0 0 
System 2 Total/Ave. 4,100 0 0 0 0 580 21 11 174 

3 STAIRS I  1      560 560 0 0 0 0 0 255 29 625 
Zone 3 Total/Ave. 560 0 0 0 0 0 255 29 625 

5 1ST FL OFFICES I  1    11,724 11,724 0 0 0 0 0 1,573 19 6,530 
Zone 5 Total/Ave. 11,724 0 0 0 0 0 1,573 19 6,530 

7 2ND FL OFFICES 1    14,400 14,400 0 0 0 0 0 1,610 17 7,730 
g^  Zone 7 Total/Ave. 14,400 0 0 0 0 0 1,610 17 7,730 V 3RD FL OFFICES 1    14,400 14,400 0 0 0 0 14 ,400 1,610 17 8,010 

Zone 9 Total/Ave. 14,400 0 0 0 0 14 ,400 1,610 17 8,010 
12 STAIRS W ROOF 1      280 280 0 0 0 0 280 105 25 307 

Zone 12 Total/Ave. 280 0 0 0 0 230 105 25 307 
System 3 Total/Ave. 41,364 0 0 0 0 14 ,680 5,152 18 23,202 

13 SUPPLY STORAGE   J 1    2,544 2,544 1,632 0 0 0 0 0 0 C 
Zone 13 Total/Ave. 2,544 1,632 0 0 0 0 0 0 C 

' v System 4 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 
' 6 1ST FL CEN OFFCS  ] 1    9,884 9,884 0 0 0 0 0 250 19 1,038 

Zone 6 Total/Ave. 9,884 0 0 0 0 0 250 19 1,035 
8 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 

Zone 8 Total/Ave. 8,674 0 0 0 0 0 105 66 55 
10 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8 ,563 105 64 60 

Zone 10 Total/Ave. 8,563 0 0 0 0 8 ,563 105 64 60 
System 5 Total/Ave. 27,121 0 0 0 0 8 563 460 29 1,153 
..-. 14 1ST FL CEN OFFCS  1 1    9,884 9,884 0 0 0 0 0 250 19 1,038 

■'. Zone 14 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 
15 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 

Zone 15 Total/Ave. 8,674 0 0 0 0 0 105 66 55 
16 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8 ,563 105 64 60 

Zone 16 Total/Ave. 8,563 0 0 0 0 8 563 105 64 6C 
System 6 Total/Ave. 27,121 0 0 0 0 8 ,563 460 29 1,15: 
Building 159,799 18,202 0 0 0 32 386 6,095 19 25,681 
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.ASHRAE 90 ANALYSIS - ALTERNATIVE 2 
■REPLACE FLUORESCENT BALLASTS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value : 0.088 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value = 0.362 (8tu/Hr/Sq Ft/F) 
Overall Building U-Value = 0.224 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) --  3.96 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) -- 24.46 (Btu/Hr/Sq Ft) 
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■SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 2 
REPLACE FLUORESCENT 8ALLASTS 

SYSTEM     LOAD     PROFILE 

System Totals 

Percent —- Cool ing Load —   Heati ng Load — Cooling Airflow -— Heating Airflow 
Desi gn Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) W (Btuh) (*) (Cfra) (*) (Cfm) (*) 

0 - 5 16.6 0 0 -205,536 19 257 6,544.3 0 0 0.0 0 0 
5 - 10 33.1 1 16 -411,073 2 30 13,088.7 0 0 0.0 0 0 

10 - 15 49.7 14 152 -616,609 - 5 69 19,633.1 0 0 0.0 0 0 
15 - 20 66.3 7 80 -822,146 5 69 26,177.4 0 0 0.0 0 0 
20 - 25 82.8 12 124 -1,027,682 4 48 32.721.7 0 0 0.0 0 0 
25 - 30 99.4 6 68 -1,233,218 7 90 39,266.i 0 0 CO 0 0 
30 - 35 116.0 20 218 -1,433,755 9 118 45,310.5 0 0 0.0 0 0 
35 - 40 132.5 5 50 -1.644,291 22 287 52,354.8 0 0 0.0 0 0 
40 - 45 149.1 5 49 -1,849,828 16 207 58,399.2 0 0 0.0 0 0 
45 - 50 165.6 3 27 -2,055,364 11 150 65,443.5 0 0 0.0 0 0 
50 - 55 182.2 8 82 -2,260,901 0 0 71,937.9 0 0 0.0 0 0 
55 - 60 198.8 2 19 -2/66,437 0 0 78,532.2 0 0 0.0 0 0 
60 - 65 215.3 6 65 -2,671,974 0 0 85,076.6 0 0 0.0 0 0 
65 - 70 231.9 7 75 -2,877,510 0 0 91,620.9 0 0 0.0 0 0 
70 - 75 248.5 3 35 -3.033,046 0 /*> 98,165.3 0 0 0.0 0 0 
75 - 80 265.0 1 10 -3,288,533 0 0 104,709.6 0 0 0.0 0 0 
80 - 85 281.6 0 0 ^ -3,494,119 0 0 111,254.0 0 0 0.0 0 0 
85 - 90 298.2 0 0 -5,699,656 0 0 117,798.3 100 2,520 0.0 0 0 
90 - 95 314.7 0 0 -3,905,192 0 0 124,342.7 0 0 0.0 0 0 
95 - 100 331.3 0 0 ~4,iiO,7I9 Ü 0 130,887.0 0 0 0.0 0 . 0 
Hours Off 0.0 0 7,690 0 0 7,435 0.0 0 6,240 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 2 
'REPLACE FLUORESCENT BALLASTS 

U I L D I N G  TEMPERATURE PROFILES 

Temperature  — Zone Number   
Range 1 4 2  11   3   5   7   9  12  13   6   8  10  14  15  16 

(F) 

Max. Temp. 79.7 78.8 175.2 113.1   86.4   84.8   84.5   83.2   85.3   92.4   84.8   86.2   84.3   84.8   86.2   84.3 
Mo./Hr. 10 21 10 24 9 19   8 16   7 20   7 23   7 24   7 21   7 20   8 17   7   2 10   1   7   6   7   2 10   1   7   6 

Day Type 2 2 2        2        4         114        4        2        5        2        5        5        2        5 

  Number of Hours   
Above 100 0 0 7,408 2,729       00-0000000000 

95 - 100 0 0 280 1,294       000000000000 
90-95 0 0 . 328     119        0        0        0        0        0     744        0        0        0        0        0        0 
85-90 0 0 24 1,050     118        0        0        0      36 1,581        0     102        0        0     102        0 
80 -   85 0 0 370     462 1,137 1,163 1,128     645 1,141 1,171 1,591 2,544 1,146 1,591 2,507 1,146 
75 -   80 4,707 2,139 350     464 1,764 1,899 1,908 2,297 1,868 1,340 2,913 5,099 3,607 2,957 4,733 3,570 
70 -   75 1,731 3,820 0     516     643     627     636     781     627 1,386 1,131     991  1,204 1,047 1,313 1,084 
65 -   70 1,881 2,084 0 1,646 1,352 1,530 1,548 1,586 1,437 1,580 1,730       24 1,989 1,656     105 2,082 
60 -   65 441 717 0     480 1,105 1,070 1,064 1,365 1,117     958     629        0     537     729        0     567 
55-60 0 0 0        0     932     925     952     864 1,008        0     331         0     277     331         0     311 
50-55 0 0 0        0     671     664     651     569     663        0     429        0        0     436        0        0 
Below 50 0 0 0        0 1,038     882     873     653     863        0        6        0        0       13        0        0 

Min. Temp. 62.3 61.1 67.9   60.1    34.0   34.5   34.5   37.1    35.5   60.4   49.8   67.7   56.9   49.6   66.8   56.8 
Mo./Hr. 1   9 2 11 1   7   2   7   2 11   2   7   2   7   2   7   2   7   1   7   2   7   1   7   1   7   2   7   2 10   1   7 

Day Type 5 5 15        4        5        5        5        5        5        5        15        5        5        5 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 2 > ;.■;'-.■ 
REPLACE FLUORESCENT BALLASTS 

MONTHLY ENERGY CONSUMPTIO 

ELEC   DEMAND STEAM        STEAM 
Off Peak  On Peak On Peak WATER On Peak 

Month         (kWh) (kW) (Therm) (1000 Gl) (Thrm/hr) 

Jan         145,856 722 12,754 0 69 
Feb          131,965 722 12,060 0 69 
March        158,118 722 9,487 0 69 
April         133,044 722 2,677 0 49 
May         171,211 844 0 59 0 
June         176,857 903 0 ^  98 0 
July         175,648 954 0 170 0 
Aug          186,059 910 0 109 0 
Sept         156,023 869 0 56 0 
Oct          146,080 722 1,735 0 47 
Nov          136,166 722 5,197 0 i3 
Dec          138,910 722 10,791 0 69 
Total       1,855,935 954 54,701 492 69 

Building Energy Consumption : 73,870 (Btu/Sq Ft/Year) Floor Area :   159,799 (Sq Ft) 
Source Energy Consumption  : 164,571 (8tu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
REPLACE FLUORESCENT BALLASTS 

EQUIPMENT     ENERGY     CONSUMPTIO 

Ref 
Num 

Equip 
Code Jan Feb Mar Apr 

-— tlon 

May 
thly Consumption 

June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 

ELEC 

PX 

61411 

319.6 

55562 

319.6 

67259 

319.6 

58486 

319.6 

64335 

319.6 

64335 

319.6 

58436 

319.6 

67259 

319.6 

58486 

319.6 

64335 

319.6 

58486 

319.6 

58486 

319.6 

736,929 

319.6 

1 MISC LD 

ELEC 

PX 

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 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 MISC LO 

GAS 

PX 
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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

3 MISC LO 

OIL 

PX 
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 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 

4 MISC LO 

P STEAK 
PX 

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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

5 MISC LD 

P HDTH20 
PX 

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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

;6 MISC LO 

P CHILL 
'PX 

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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

i-'.-V EQ1001S 
ELEC 

PK 
0 

0.0 

2-STG CTV <555 TONS 
0    0    0 

0.0   0.0   0.0 
12131 

93.5 

17777 

152.5 

31029 

204.2 

19748 

159.8 
11405 

118.3 

0 

0.0 
0 

0.0 
0 

0.0 
92,089 

204.2 

■>i' EQ5100 

ELEC 

PK 

0 
0.0 

COOLING TOWER 
0    0 

0.0   0.0 
0 

0.0 
5115 

23.3 
5115 

23.3 

4650 

23.3 
5348 

23.3 
4650 

23.3 

0 

0.0 
0 

0.0 
0 

0.0 
24,878 

23.3 

'A' EQ5100 

WATER 

PK 

0 

0.0 

COOLING TOWER 

0    0 

0.0   0.0 

0 

0.0 

59 

0.5 

98 

0.8 

170 

1.1 

109 

0.9 

56 

0.7 

0 

0.0 

0 

0.0 
0 

0.0 
492 

1.1 

l EQ5001 

ELEC 

PK 

0 

0.0 

CHILLED WATER PUMP C 

0    0    0 

0.0   0.0   0.0 

.V. 

6562 

29.8 

6562 

29.8 
5966 

29.8 
6860 

29.8 

5966 

29.8 

0 

0.0 

0 

0.0 

0 

0.0 
31,916 

29.8 

l EQ5010 

ELEC 
PX 

0 

0.0 

CONDENSER WATER PUMP 

0    0    0 

0.0   0.0   0.0 

C.V. 

6562 

29.8 
6562 
29.8 

5966 
29.8 

6860 

29.8 
5966 

29.8 

0 
0.0 

0 
0.0 

0 

0.0 
31,916 

29.8 

1 EQ5300 CONTROL PANEL & INTERLOCK 
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ELEC 
PK 

2 EQ1000 
ELEC 
PK 

0    0    Ö    0   220   220   200   230   200    0    0    0 
0.0   0.0   0.0   0.0   1.0   1.0   1.0   1.0   1.0   0.0   0.0   0.0 

O.C 

PREVENTS COOLING ENERGY 
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   0.0   0.0   0.0 

1,070 
1.0 

0 
0.0 

2 E85001 CHILLED WATER PUMP C.V. 
ELEC        0    0    0    0    0 
PK        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   0.0 

0 
0.0 

2 EQ5010 CONDENSER KATER PUMP C.V. 
ELEC        0    0    0    0-0    0 
PK       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   0.0 

0 
0.0 

1 EQ4003 FC CENTRIF. FAN C.V. 
ELEC      9754  8825  10683  9290  10219  10219 
PK        46.4  46.4  46.4  46.4  46.4  46.4 

9290  10533  9290  10219  9290  9290      117,051 
46.4  46.4  46.4  46.4  46.4  46.4        46.4 

1 E84003 FC CENTRIF. FAN C.V. 
ELEC      2276  2059  2493  2168  2384  2384 
PK       10.8  10.8  10.8  10.8  10.8  10.8 

2168  2493  2168  .2334  2168  2168 
10.8  10.8  10.8  10.8  10.8  10.8 

27,312 
10.8 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC        0    0    0    0    0 
PK        0.0   0.0   0.0   CO   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 

3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 13975 12644 15305 13309 14640 14o4C 
PK 66.5 66.5 66.5 66.5 66.5 66.5 

Z   E84003 FC CENTRIF. FAN C.V. 
> ELEC 1747 1580 1913 1664 1830 1830 
f'n 8.3 8.3 8.3 8.3 8.3 8.3 

-5 EQ4003 FC CENTRIF. FAN C.V. 
.-.-: ■"■ ELEC " 20030 18122 21937 19076 20983 20933 
;■;'• PK 95.4 95.4 95.4 95.4 95.4 95.4 

5: EQ4003 FC CENTRIF. FAN C.V. 
' ELEC 2504 2265 2742 2334 2623 2623 

.'■'.' PK 11.9 11.9 U.9 11.9 11.9 11.9 

.6 EQ4003 FC CENTRIF. FAN C.V. 
.  ELEC 20030 18122 21937 19076 20983 20983 

PK 95.4 95.4 95.4 95.4 95.4 95.4 

13309  15305  13309  14640  13309  13309      167,695 
66.5  66.5  66.5  66.5  66.5  66.5        66.5 

1664  1913  1664  1830  1664  1664 
3.3   8.3   8.3   8.3   8.3   8.3 

19076  21937  19076  20983  19076  19076 
95.4  95.4  95.4  95.4  95.4  95.4 

2384  2742  2384  2623  2384  2384 
11.9  11.9  11.9  11.9  11.9  U.9 

20,962 
8.3 

240,355 
95.4 

30,044 
11.9 

19076  21937  19076  20983  19076  19076     240,355 
95.4  95.4  95.4  95.4  95.4  95.4        95.4 

6 EQ4003 
ELEC 
PK 

FC CENTRIF. FAN C.V. 
2504  2265  2742  23S4  2623  2625 
U.9  U.9  U.9  U.9  U.9  U.9 

2384  2742  2384  2623  2384  2384 
U.9  U.9  U.9  U.9  U.9  U.9 

30,044 
U.9 

1 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM    2186  2067  1626   441    0    0 
PK       11.8  11.8  11.8   8.3   0.0   0.0 

0    0    0   297   881  1849 
.0   0.0   0.0   8.1  10.8  11.8 

9,347 
11.8 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 2 
REPLACE FLUORESCENT 8ALLASTS 

ELEC 
PK 

6264 
29,8 

5667 
29.8 

5727 
29.8 

2267 
29.8 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2416 
29.8 

4057 
29.8 

5966 
29.8 

32,363 
29.8 

1 EQ5061        ,  CONDENSATE RETURN PUMP 
ELEC      117   106   107   42    0    0 
PK        0.6   0.6   0.6   0.6   0.0   0.0 0.0 

0 
0.0 

0 
0.0 

45 
0.6 

76 
0.6 

112 
0.6 

606 
0.6 

2 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM   10568  9993  7861  2236    0 
PK       57.2  57.2  57.1  40.2   0.0 

0    0    0    0  1438  4317  8941 
).0   0.0   0.0   0.0  39.3  52.1  57.2 

45,354 
57.2 

2 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC      5220  4723  5245  2883   - 0 
PK       24.9  24.9  24.9  24.9   0.0 

0    0    0    0  2983  4176  4971 
0.0   0.0   0.0   0.0  24.9  24.9  24.9 

30,201 
24.9 

2 EQ5061 
ELEC 
PK 

3 EQ2000 
GAS 
PK 

3 EQ5020 
ELEC 
PK 

26 

0.1 

CONDENSATE RETURN PUMP 

23    26    14    0 
0.1   0.1   0.1   0.0 

0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
15 

0.1 
21 

0.1 
25 

0.1 

0 

0.0 

PREVENT SUM OF HEAT ENERGY 

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 

0.0 
0 

0.0 

0 

0.0 

HEAT KATER CIRC. PUMP C.V. 

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 

0.0 
0 

0.0 

150 
0.1 

0 
0.0 

0 
0.0 
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UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value   954.5 (kW) 
Yearly Time of Peak 14 (hr) 7 (mo) 

Hour 14 Month 7 

Eqp. 
Ref.    Equipment 
Num.    Code Name Equipment Description 

Cooling Equipment 

1      EQIGOiS 

Sub Total 

Sub Total 

Air Moving Eauioment 

1 
3 
5 
6 

Sub Total 

Sub Total 

^Miscellaneous 

Lights 
'.Base Utilities 
: Misc Equipaent 
Sub Total 

2-STG CTV <555 TONS 

SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 
SUMMATION OF FAN ELECTRICAL DEMAND 

Utility 
Demand 

(kW) 

Percnt 
Of Tot 

(*) 

288.1 30.19 

283.1 30.19 

0.0 0.00 

57.3 
74.9 
107.3 
107.3 

6.00 
7.84 
11.24 
11.24 

346.8  36.33 

0.0  0.00 

319.6 33.48 
0.0 0.00 
0.0 0.00 

319.6 33.48 
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Grand Total 954.5 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 

** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 
** by ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
8ENATEC ASSOCIATES 
BUILDING 122 

• 

Weather File Code: 
Location: 
Latitude: 
Longitude: 
Time Zone: 
Elevation: 
Barometric Pressure: 

Summer Clearness Number: 
Winter Clearness Number: 
Summer Design Dry Bulb: 
Summer Design Wet Bulb: 
Winter Design Dry Bulb: 
Summer Ground Relectance: 
Winter Ground Relectance: 

CARLISLE 
ENERGY SAVINGS OPPORTUNITY STUDY 
40.2 (deg 

77.2 (deg 
5 

475 (ft) 
29.2 (in. 

1.00 

1.00 

92 (F) 
72 !F) 

4 (F) 
0.20 

0.20 

Hg) 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0.0742 (Lbm/cuft) 
0.2444 (Btu/lbm/F) 
1.0832 (Btu-ain./hr/cuft/F) 

4,790.2 (Btu-min./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name: 

12:31: 9  2/ 2/94 
CB1228 .TM 
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AIRFLOW - ALTERNATIVE 3 
REPLACE FLUORESCENT FIXTURES 

TEH  S u n n H K T - 

(Desic n Airflow Quantities) 

Auxil. Room " ilain ■ 
Outside Cooling Heating Return Exhaust Supply Exhaust 

System System Airflow Airflow Airflow Airflow Airflow Airflow Airflow 
Number  Type (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) 

1 TRH 10,853 36,175 36,175 36,175 10,853 0 0 
2 SZ 0 17,730 17,730 17,730 0 0 17,730 
3 INOFP 5,830 19,435 19,435 36,448 19,435 32,434 0 

,. . 4 UH 0 0 1,835 0 0 0 0 
5 DD 8,357 27,856 27,856 28,824 27,856 0 0 
6 DD 8,357 27,856 27,856 28,824 9,325 0 0 

Totals 33,397 129,052 130,887 148,000 67,468 32,434 17,730 

CAPACITY - ALTERNATIVE 3 
REPLACE FLUORESCENT FIXTURES 

-SYSTEM     SUMMARY 

(Design Capacity Quantities) 

  Cooling   
Main Sys. Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat 

System System Capacity Capacity Capacity Totals Capacity Capacity Capacity 
Number  Type  (Tons')  (Tons')  (Tons)  (Tons)   (Btuh)   (Btuh)   (8tuh) 

Heating --- 
Reheat 

Capacity 
(Btuh) 

Humidlf. Opt. Vent   Heating 
Capacity Capacity   Totals 

(Btuh)  (Btuh)   (Btuh) 

1 TRH 64.2 
2 SZ 2.3 
3 INDFP 46.4 
4 UH 0.0 

\: 5 DD 54.6 
' 6 DD 54.6 

Totals 222.0 

0 0 0 
0 0 
4 0 
0 0 
0 0 
0 0. 
4 0 

64.2 
2.3 

134.8 
0.0 

54.6 
54.6 

-68,182 
-9,837 

-680,963 
-6,715 

-245,454 
-245,454 

0 
0 

•1,230,942 

0 
0 

310.4 -1,256,606 -1,230,942 

-630,301 
-117,003 

0 
0 

-435,189 
-435,139 

■1,617,683 

-698,484 
-9,837 

-1,911,905 
-6,715 

-680,644 
-680,644 

-3,988,228 

The building peaked at hour 14 month 7 with a capacity of 222.0 tons 
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ENGINEERING CHECKS - ALTERNATIVE 3 
REPLACE FLUORESCENT FIXTURES 

Percent 

a * ii t i n i n g o n c i i\ 

ing  — Heat ing   tool 
System Main/ System Outside Cfm/ Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main TRH 30.00 0.63 563.3 896.2 13.39 0.63 -12.14 57,549 
2 Main SZ 0.00 4.32 7,846.6 1,814.5 6.61 4.32 -2.40 4,100 
3 Main INDFP 30.00 0.47 418.7 891.2 13.46 0.47 -16.46 41,364 
3 Auxiliary INOFP 0.00 0.78 367.0 468.0 25.64 0.78 -29.76 41,364 
4 Main UH 0.00 0.00 0.0 0.0 0.00 0.72 -2.64 2,544 
5 Main DO 30.00 1.03 510.6 497.1 24.14 1.03 -25.10 27,121 
6 Main DO 30.00 ■ 1.03 -510.6 497.1 24.14 1.03 -25.10 27,121 
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System 1 Peak TRH - TERMINAL REHEAT 

• 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time : :) Mo/Hr: 7/14 * Ko/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air —> OADB/WB/HR: 91/ 74/105. 0 * OADB: 91 * 

* 
* 

OADB: 4 

Space Ret, Air Ret. Air Net Percnt * s 3ace Percnt Space f 'eak Coil Peak Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) t (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 t 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0 0.00 t 0 0.00 * 0 0 0.00 

.Wall Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Partition 18,940 - 18,940 2.46 * 18 940 5.85 * -68, 182 -68 182 100.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 t 0 0.00 * 0 0 0.00 
Sub Total") 18,940 A 18 ?40 2.46 % 18 940 5.35 * -63 182 -68 ,182 100.00 

Internal Loads t * 
Lights 257,573 0 257 578 33.43 * 273 881 84.55 * 0 0 0.00 
People 63,941 63 941 8.30 * 31 097 9.60 * 0 0 0.00 

: Misc C 0 V 0 0.00 » 0 0.00 * 0 0 "o.oo 
Sub Total") 321,519 0 0 321 519 41.72 * 304 978 94.15 t 0 0 0.00 

Ceiling Load 0 0 0 0.00 t 0 0.00 * 0 0 0.00 
Outside Air- 0 0 0 340 359 44.17 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 77 173 10.01 t 0.00 * 0 0.00 
Ret. Fan Heat 18.007 18 007 2.34 t 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 t 0.00 * 0 o.oc 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat -5,402 0 "5 402 -0.70 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total") 340,459 12,605 0 770, 597 100.00 * 323, 917 100.00 * "68, 182 -68 182 100.00 

Total Capacity Sens Cap. Coil Airfl   Entering DB/W8/HR Leaving DB/WB/HR Gross Total" 
-HKtHS-  

Glass (sf (*) 
(Tons) (Nbh) (Hbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 57, 549 

Hain Clg   64.2 770.6 578.3 36,175 80.0 68 .7  90 .2 64.8 62.5 83.4 Part 16, 570 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    64.2 770.6 Wall 0 0  0 

._ MFATT <G COIL SEL ppTTflM  -AIRFLOWS (cfm)- -ENGINEERING CHECKS— . -TEMPERATURES (F)~ n LH 11 

Capacity Coil A irfl Ent Lvg Type Pooling i leating Clg %  OA 30.0 Type Clg Htg 
(Kbh (cfm)  Deg F Deg F Vent 10,853 0 Clg Cfm/Sqf t 0.63 SAD8 66.8 69.7 

Main Htg   -68 2   36, 175  68.0 69.7 Infil 0 0 Clg Cfm/Ton 563.33 Plenum 75.0 68.C 
Aux Htg    0 0 0   0.0 0.0 Supply 36,175 36,175 Clg Sqft/To i 896.17 Return 75.5 68.C 
Preheat   -630 3   36, 175  48.8 64.8 tlincfm 36,175 0 Clg Btuh/Sq Ft 13.39— Ret/Oft 80.0 68. C 
Reheat     -0 0 0   0.0 0.0 Return 36,175 36,175 No. People 137 Runarnd 75.0 68. C 
Humidif     0 0 0   0.0 0.0 Exhaust 10,853 0 Htg % OA 0.0 F n MtrTD 0.5 0.5 
Opt Vent    0 0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqF . 0.63 F n BldTD 0.4 0.4 
Total    -698 5 Auxil 0 0 Htg Btuh/Sq "t -12.14 F n Frict 1.1 1.1 



• 

Trane Air Conditioning Economics 
By: Trane Customer Direct Service tetwork 

V 600 
PAGE 43 

System 2 Peak n SINGLE ZONE 

************************* COOLING COIL >EAK ****** ************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time " > Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 

Outside Air —> 0ADB/W3/HR: 91/ 73/ 98.C * 
* 

OADB: 91 
* 

OADB:  4 . 

Space Ret. Air Ret. Aii- Net Percnt t Space Percnt * Space Peak Coil Peak Percnt 

Sens.+Lat. Sensible Latent Total Of Tot * Sensi ble Of Tot * Space S ens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0      0 0.00 

Roof Cond 0 860 860 3.17 * 0 0.00 * 0   -3,224 44.57 
Glass Solar 595 0 595 2.19 * 595 2.47 * 0      0 0.00 
Glass Cond 239 0 239 0.88 * 239 0.99 * -1, 139   -1,139 15.75 
Wall Cond 747 183 929 3.43 * 747 3.10 * -2, 286   -2,870 39.68 
Partition 0 0 0.00 * 0 0.00 * 0      0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0      0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * 0       0 0.00 

Sub Total-) 1,581 1,042 2,623 9.67 * 1 581 6.56 * -3, 426    -7,234 100.00 
Internal Loads * * 

Lights 19,730 0 19,780 72.95 * 19 780 82.11 * 0       0 0.00 
People 4,712 4,712 17.38 * 2 223 9.23 * 0       0 0.00 
ilisc 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sub Total"-:) 24,492 0 0 24,492 90.33 * 22 002 91.34 * 0       0 0.00 

Ceiling Load 1,918 -1,918 0 0.00 * 506 2.10 * - 243       0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0 0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup 

1 
0 0 0.00 * 0.00 * 0 0.00 

OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0       0 -0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 27,991 -876 0 27,115 100.00 * 24 089 100.00 * -3, 663    -7,234 100.00 

 RKtHo "  

Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf) (*) 
(Tons) (Mbh) ■ (Mbh) (cfm) Deg F. Deg F Grains Deg F Deg F Grains Floor 4,100 

Main Clg   2.3 27.1 24.6 17,730 76.6  69.9  102 .0 73.8 69 4  104.3 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  0 .0   0.0 0.0 0 0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 .0   0 .0 0.0 0 0   0.0 Roof 580 0  0 
Totals    2.3 27.1 Wall 196      21  11 

„ HFflTT* G COIL SEL CTTTOM   AIRFLOWS (cfm) -ENGINEERING CHECK; -TEMPERATURES fFl — "" titm if tU 1 iUFi IN 
Capacity Coil A irfl  Ent Lvg Type Cooling Heating Clg %  OA ( ).0 Type  Clg Htg 

(Mbh (cfm)  Deg F Deg F Vent 0 0 Clg Cfm/Sqft 4 32 SADB    73.8 68.2 
Main Htg    -9 8   17, 730  67.7 68.2 Infil 0 0 Clg Cfsi/Tor 7846 61 Plenum  76.5 67.7 
Aux Htg    0 0 0   0.0 0.0 Supply 17,730 17,730 Clg Sqft/Ton 1814 50 Return  79.7 67.7 
Preheat   -117 0   17, 730  67.7 73.8 Mincfm 0 0 Clg Btuh/Sc ft 6 61 Ret/OA  76.6 67.7 
Reheat     0 0 0   0.0 0.0 Return 0 17,730 No. People 10 Runarnd  75.0 68. C 
Humidif     0 0 0   0.0 0.0 Exhaust 0 0 Htg % OA ).0 Fn MtrTD  0.0 O.C 
Opt Vent    0 0 0   0.0 0.0 Rm Exh 17,730 0 Htg Cfm/SqFt 4 32 Fn BldTD 0.0 O.C 
Total      -9 8 Auxil 0 0 Htg Btuh/SqFt -2 40 Fn Frict 0.0 O.C 
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System   3 Slock INDFP - 4-PIPE INDUCTION 

tnttttnnttnnnmtu COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time "> Mo/Hr; 7/14 * Mo/Hr: 7/19 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/WB/HR: 91/ 74/105. 0 * 

* 
0AD8: 85 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt t Space   Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat, Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh)    (%) * (8 ,uh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 * 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0   0.00 * 0      0 0.00 
Roof Cond 474 21,484 21,957 1.29 * 664    0.10 * "1 579   -73,446 3.84 
Glass Solar 171,927 0 171,927 10.09 * 185,822   28.71 * 0       0 0.00 
Glass Cond 53,830 0 53,830 3.16 * 40,082    6.19 * -276 287  -276,287 14.45 
«all Cond 113,330 16,902 130,232 7.64 * 168,977   26.10 * -328 407  -377,319 19.74 
Partition 0 0 0.00 * 0   0.00 * 0       0 0.00 
Exposed Floor 0 0 0.00 * 0    0.00 * 0       0 0.00 
Infiltration 736,354 736,354 43.20 * 170,578   26.35 * -1,184 852 -1,184,852 61.97 
Sub Total") 1 075,915 38,386 1,114,301 65.33 t 566,123   87.46 * -1,791 125 -1,911,905 100.00 

Internal Loads t * 

Lights 179,324 0 179,324 10.52 * 51,508    7.96 * 0       0 0.00 
People 45,248 45,248 2.65 * 6,070    0.94 * 0       0 0.00 
Misc C 0 0 0 0.00 * 0    0.00 * 0       0 0.00 
Sub Total-) 224,572 0 0 224,572 13.18 * 57,577    8.89 * 0       0 0.00 

Ceiling Load 14,654 -14,654 0 0.00 * 23,486    3.63 * -47 811       0 0.00 
Outside Air 0 0 0 252,361 14.81 * 0    0.00 * 0       0 0.00 
Sup. Fan Heat 110,564 6.49 * 0.00 * 0 o.oc 
Ret. Fan Heat 13,820 13,320 0.31 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 119 119 0.01 i 119    0.02 * 0       0 O.OC 
Exhaust Heat -11,266 0 -11,266 -C.66 * 0.00 * 0 o.oc 

" Terminal Bypass 0 n c C.OC * 0.00 * 0 0.00 

Grand Total-) 1 315,260 26,237 0 1,704,471 100.00 ♦ 647,306  100.00 * -1,838, 936 -1,911,905. 100.00 

Total Capacity Sens Cap. :oil Airfl Enterin 3 08/W3/HR Leaving D3/WB/HR Gross Total   Glass (sf (*) 
(Tons) (Mbh) (Mbh) (cfs) Deg F Deg F Grai ns Deg F Deg F Grains Floor 41,364 

Main Clg  46.4 557.0 402.9 19,435 80.9  66 7  73 .0 59.9  57.7  69.7 Part 0 
Aux Clg   88.4 1,060.6 673.0 32,434 75.0  63 9  73 .7 65.1  53.0  42.1 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0  0.0   0.0 Roof 14,680 0  0 
Totals   134.8 1,617.6 

 AIR "LOWS (cfm) 

Wall 28,354    5,152  18 

nCHUIIU 1/U1L OLLLOIlUn    --tnijinttKiNti imus-- — 1tHKtKfllUKtb IN™ 
Capacity Coil A lrfl  Ent Lvg Type Pooling leating   Clg % OA 30.0 Type  Clg Htg 

(Mbh) (cfm)  Oeg F Deg F Vent 5 830 0  Clg Cfm/Sqft 0.47 SADB    65.1 96.7 
Main Htg   -681.0 19,435  64.5 96.7 Infil 17,013 17,013  Clg Cfm/Ton 418.73 Plenum  76.1 64.4 
Aux Htg -1,230.9 32, (34  68.0 102.9 Supply 19,435 19,435  Clg Sqft/Ton 891.20 Return  76.8 64.5 
Preheat    -0.0 19, 135  64.5 59.9 Mincfra 0 0  Clg Btuh/Sqft 13.46 Ret/OA  80.9 64.1 
Reheat     0.0 0   0.0 0.0 Return 19,435 19,435  No. People 98 Runarnd  75.0 68. C 
Humidif     0.0 0   0.0 0.0 Exhaust 5,830 0  Htg X  OA 0.0 Fn MtrTD  1.3 1.3 
Opt Vent    0.0 0   0.0 0.0 Rm Exh o 0  Htg Cfm/SqFt 0.47 Fn BldTO  1.0 l.C 
Total   -1,911.9 Auxil 32,434 32,434  Htg Btuh/SqFt -16.46 Fn Frict  2.9 2.c 
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System 4 Block UNIT HEATERS 

************************* COOLING COIL PEAK ******** 

Peaked at Time ">      Mo/Hr: 0/ 0 
Outside Air ->      0AD8/W8/HR:  0/ 0/ 0.0 

************************ CLQ SPACE PEAK ************ HEATING COIL PEAK ******** 
* 

Envelope Loads 
Skylite Solr 

■ Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 

{Wall Cond 
.Partition 

Exposed floor 
Infiltration 
Sub Total = = > 

Internal Leads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkuo 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.Hat. 

(Stun) 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

o.oc 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Mo/Hr: 
OADB: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oc 

0.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-6,715 
0 
0 

- 6 ,* 715 

0 
0 
0 
0 
0 
0 

Mo/Hr: 13/ 1 
OADB:  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-6,715 
0 
0 

-6,715 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
o.oc 
0.00 
0.00 

100.00 
0.00 
0.00 

100.OC 

O.OC 
O.OC 
O.OC 
O.OC 
O.OC 
O.OC 
O.OC 
O.OC 
O.OC 
O.OC 
O.OC 
O.OC 

-6,715 -6,715  100.OC 

Hain Clg 
Aux Clg 
Opt Vent 

. Totals 

Total Capacity 
(Tons) (Mbh) 

0.0 0.0 
0.0 0.0 
0.0 0.0 

 COOLING COIL SELECTION- -AREAS- 
Sens Cao. 

(Mbh) 
0.0 
0.0 
0.0 

Coil Airfl 
(cfm) 

0 
0 
0 

Entering DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

0.0 0.0 

Gross Total 
Floor 2,544 
Part 1,632 
ExFlr 0 
Roof 0 
Wall 0 

Glass (sf) (*) 

0  0 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-6.7 
0.0 
0.0 
0.0 
0.0 
0.0 

-6.7 

Coil Air 
(cfm) 

:1 

1 835 
0 
0 
0 
0 
0 

Ent 
Deg 
68 
0 
0 
0 
0 
0 

Lvg 
Deg F 
71.4 
0.0 
0.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm 
Cooling 

0 
0 

Heating 
0 
0 

1,335 
0 

1,835 
0 
0 
0 

-ENGINEERING CHECKS- 
Clg % OA 
Clg Cfsi/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/Sqft 
Htg Btuh/SqFt 

-TEMPERATURES (F)- 
0.0 

0.00 
0.00 
0.00 
0.00 

0 
0.0 

0.72 
-2.64 

Type 
SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 

Htg 
n.t 
68.( 
68.C 
68.C 
68.' 
0.( 
0,( 
0.! 
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System 5 Block DD DOUBLE DUCT 

• 
************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ******* 
Peaked at Time ->      Mo/Hr: 7/14 
Outside Air ">      OAD8/W8/HR; 91/ 74/105.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total;-> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.Hat. 

(Btuh) 
0 
0 

14,486 
17,909 
4,840 
4,161 

0 
0 

29,570 
70,966 

123,012 
30,203 

0 
153,215 

1,375 
0 

6,326 

231,882 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

526 

526 

-1,375 
0 

19,809 
0 

-9,934 

9,026 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

14,486 
17,909 
4,840 
4,687 

0 
0 

29,570 
71,492 

123,012 
30,203 

0 
153,215 

0 
255,335 
158,470 
19,809 

0 
6,326 

-9,934 
0 

Percnt 
Of Tot 

\*l 

0.00 
0.00 
2.21 
2.74 
0.74 
0.72 
0.00 
0.00 
4.52 
10.92 

18.79 
4.61 
0.00 

23.40 
0.00 

39.00 
24.20 
3.03 
0.00 
0.97 
-1.52 
-0.00 

0   654,712 100.00 

Mo/Hr: 
OADB: 

7/16 
91 

Space 
Sensible 

(Btuh) 
0 
0 

16,221 
16,285 
5,167 
5,622 

0 
0 

16,324 
59,619 

129,725 
14,612 

0 
144,337 

1,553 
0 

6,326 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
7.66 
7.69 
2.44 
2.65 
0.00 
0.00 
7.71 

28.14 

61.24 
6.90 
0.00 

68.14 
0.73 
0.00 
0.00 
0.00 
0.00 
2.99 
0.00 
0.00 

211,835  100.00 

***** HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
0AD8:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-48,286 
0 

-24,690 
-16,677 

0 
0 

-67,403 
-157,056 

0 
0 

-4,627 
0 

-67,648 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-48,286 
0 

-24,690 
-18,921 

0 
0 

-67,403 
-159,300 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-67,648 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

21.28 
0.00 
10.88 
8.34 
0.00 
0.00 

29.70 
70.19 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oc 

29.81 
O.OC 
O.OC 

-229,331  -226,948  100.OC 

•Main Clg 
Aux Clg 
Opt Vent 
.Totals 

Total Capacity 
(Tons) 
54.6 
0.0 
0.0 

54.6 

-COOLING COIL SELECTION- -AREAS- 

(Mbh) 
654.7' 

0.0 
0.0 

654.7 

Sens Cap. 
(Nbh) 
510.6 

0.0 
0.0 

Coil Airfl 
(cfm) 
27,856 

0 
0 

Entering D8/W3/HR   Leaving DB/W8/HR 
Deg F 
80.4 
0.0 
0.0 

Deg F 
69.0 
0.0 
0.0 

Grains 
91.C 
0.0 
0.0 

Deg f 
62.8 
0.0 
0.0 

Deg F 
62.1 
0.0 
0.0 

Grains 
84.9 
0.0 
0.0 

Gross 
Floor 
Part 
ExFir 
Roof 
Wall 

Total 
27,121 

0 
0 

8,563 
1,613 

Glass (sf) (*) 

460 
0 

29 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-245 

0 
-435 

0 
0 
0 

Coil Airfl 
(cfm) 
27,856 

0 
27,856 

o 

Ent 
Deg F 

Lvg 
Deg 

67.5 75. 
0.0 0. 

48.4 62. 
0.0 0. 
0.0 0. 
0.0 0. 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm) 
Cooling 

8,357 
968 

27,856 
0 

27,856 
8,357 

0 

Heating 
0 

968 
27,856 

0 
27,856 

0 
0 

-ENGINEERING 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. Peopie 
Htg \ OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

CHECKS- 
30.0 
1.03 

510.56 
497.09 
24.14 

65 
0.0 
1.03 

-25.10 

-TEMPERATURES (F) — 
Type 

SADB 
Plenum 
Return 
Ret/Oft 
Runarnd 
Fn MtrTD 
Fn BldlO 
Fn Frict 

Clg 
68.0 
75.4 
76.1 
80.4 
75.0 
1.3 
1.0 
2.9 

Htg 
75.6 
66.5 
67.5 
67.5 
68.C 
1.3 
l.C 
2.c 
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System   6 Block DD - DOUBLE DUCT 

.<;************************* COOLING COIL PEAK ***** ntttnutttntuittttit tttt  CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time --> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/1 
Outside Air —> 0AD8/WB/HR: 91/ 74/105.0 * OADB: 91 * OADB: A 

Space Ret. Air Ret. Air Net Percnt * S )ace Percnt t Space Peak Coil Peak Percnt 
Ser s.+Lat. Sensible Latent Total Of Tot * Sens ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) * (Btuh) (*) * (Btuh) (Btuh) (*) 
v Skylite Solr 0 0 0 0.00 t 0 0.00 * 0 0 0.00 
,., Skylite Cond 0 0 0 0.00 X 0 0.00 * 0 0 0.00 

Roof Cond 14,486 0 14 486 2.21 t 16 221 7.66 * -48,286 -48,286 21.28 
Glass Solar 17,909 0 17 909 2.74 * 16 285 7.69 * 0 0 0.00 
Glass Cond 4,840 0 4 840 0.74 * 5 167 2.44 * -24,690 -24,690 10.88 

;.' «all Cond 4,161 526 4,687 0.72 * 5 622 2.65 * -16,677 -18,921 8.34 
Partition 0 - 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 29,570 29 570 4.52 t 16 324 7.71 * -67,403 -67,403 29.70 
Sub Total-) 70,966 526 71 492 10.92 t 59 619 28.14 * -157,056 -159,300 70.19 

Internal Loads t * 
Lights 123,012 0 123 012 18.79 t 129 725 61.24 * 0 0 0.00 
People 30,203 30 203 4.61 * 14 612 6.90 * 0 0 0.00 
Misc 0 0 0 0 0.00 t 0 0.00 t 0 0 " 0.00 
Sub Total") 153,215 0 0 153 215 23.40 * 144 337 68.14 t 0 0 0.00 

Ceiling Load 1,375 -1,375 0 0.00 * 1 553 0.73 * -4,627 0 0.00 
Outside Air 0 0 0 255 335 39.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 158 470 24.20 * 0.00 * 0 0.00 
Ret. Fan Heat 19,809 19 809 3.03 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNOR Sizing 6,326 6 326 0.97 * 6 326 2.99 * -67,648 -67,648 29.81 
Exhaust Heat -9,934 0 -9 934 -1.52 * 0.00 * 0 O.OC 
Terminal Bypass 0 0 0 -0.00 * 0.00 * 0 0.00 

Grand Total-) 231,882 9,026 0 

TUP rrui o 

654 712 100.00 * 211 835 100.00 * -229,331 -226,948 100.oc 

Total Capacity Sens Cap. Coil Airfl   Entering D8/W8/HR Lea\ ing DB/WB/HR Gross Total Glass (sf) (t) 
(Tons) (Mbh) (Mbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor   27, 121 

Main Clg   54.6 654.7 510.6 27,856 80.4 69 0  91 .0 62.8 62.1 84.9 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof    8, 563 0  0 
Totals    54.6 654.7 Wall    1, 613     460  29 

-HiKriuws ^(jiiny --cribifitthiPtij i^ntuiSÄ-- -itHHtKfilUKtS IN — 
Capacity Coil A irfl Ent Lvg Type Pooling Heating Clg %  OA 30.0 Type  Clg Htg 

(Mbh) (cfiii)  Deg F Deg F Vent 8,357 0 Clg Cfm/Sqft 1.03  SAD8    68.0 75.6 
Main Htg   -245.5 27, B56  67.5 75.6 Infil 968 968 Clg Cfm/Ton 510.56  Plenum  75.4 66.5 
Aux Htg    0.0 0   0.0 0.0 Supply 27,856 27,856 Clg Sqft/Ton 497.09  Return  76.1 67.5 
Preheat   -435.2 27, 856  48.4 62.8 Mine fji 0 0 Clg Btuh/Sqft 24.14  Ret/OA  80.4 67.^ 
Reheat     0.0 0   0.0 0.0 Return 27,856 27,356 No. People 65  Runarnd 75.0 68. C 
Humidif     0.0 0   0.0 0.0 Exhaust 8,357 0 Htg 1 OA 0.0  F n MtrlD  1.3 1.3 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.03  F n BldTD  1.0 l.C 
Total     -680.6 Auxil 0 0 Htg Btuh/SqFt -25.10  F n Frict 2.9 2.c 
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■/[■.BUILDING U-VALUES - ALTERNATIVE 3 
^•REPLACE FLUORESCENT FIXTURES 

BUILDING     U-VALUES 

— Room U-Val ues --- Room Room 
(Btu/hr/sqf t/F) Hass Capac. 

Room Summr Wintr Sumfii r Wintr (lb/ (8tu/ 
Numbe r Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 SU3 BSZ, 3SMT W 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 
Zone 1 Tctal/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 

4 BSI1T E 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
Zone 4 Tctal/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
System 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.4 9.54 

■■) 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 29.4 5.93 
Zone 2 Tc:ai/Ave, 0.000 0.000 0.000 0.000 0.000 0.810 0.337 0.257 0.317 29.4 5.93 

1! TOILETS J) ROOF 0.000 0.000 0.000 0.000 0.088 0.000 0,000 0.000 0.317 71.1 15.13 
Zone 11 Tctal/Ave, 0.000 0.000 0.000 0.000 0.088 0.000 0.000 0.000 0.317 71.1 15.13 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 35.3 7.23 

3 STAIRS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.229 0.000 103.3 21.63 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.229 0.000 103.3 21.63 

5 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 57.9 12.05 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 57.9 12.05 

7 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.810 0.837 C.257 0.317 56.7 11.81 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 56.7 11.81 

9 3RD FL OFFICES 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 102.3 21.84 
Zone 9 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0 83? 0.257 0.317 102.3 21.84 

12 STAIRS S FIOGF 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.229 0.000 146.4 31.13 
Zone 12 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.637 0.229 0.000 146.4 31.13 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.256 0.317 74.1 15.63 

13 SUPPLY STORAGE 0.229 0.000 0.000 0.000 0.000 0.000 0.000 Ö.CÖ0 0.000 70.7 14.70 
Zone 13 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
System 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
/; "6 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.S37 0.257 0.317 32.5 6.60 
;./.  8 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 
Zone B Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 

10 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
Zone 10 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
System 5 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.317 43.1 8.94 

14 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 
Zone 14 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.317 32.5 6.60 

15 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 
Zone 15 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.810 0.837 0.257 0.000 27.0 5.41 

16 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
Zone 16 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.810 0.837 0.257 0.000 71.5 15.21 
System 6 Total/Ave. 0.000 0.000 0.000 0.000 C.088 0.810 0.837 0.257 0.317 43.1 8.94 
Building 0.229 0.000 0.000 0.000 0.088 0.810 0.337 0.256 0.317 52.6 10.93 
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BUILDING AREAS - ALTERNATIVE 3 
REPLACE FLUORESCENT FIXTURES 

BUILDING     AREAS 

Floor Total Exposed 
Nufabe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupii cate    Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) {%) (sqft) (sqft) {%) (sqft) 

1 SUB BSMT, BSMT W  1 1   45,125 45,125 13,222 0 0 0 0 0 0 0 
Zone 1 Total/Ave. 45,125 13,222 0 0 0 0 0 0 0 

4 BSMT E        1 1   12,424 12,424 3,348 0 0 0 0 0 0 0 
Zone 4 Total/Ave. 12,424 3,348 0 0 0 0 0 0 0 
System 1 Total/Ave. 57,549 16,570 0 0 0 0 0 0 0 

0 L TOILETS, KITCHEN  1 1    3,520 3,520 0 0 0 0 0 21 11 174 
Zone 2 Total/Ave. 3,520 0 0 0 0 0 21 11 174 

11 TOILETS W ROOF   1 1     580 580 0 0 0 0 580 0 0 0 
Zone 11 Total/Ave. ' 580 0 0 0 0 530 0 0 0 
System 2 Total/Ave. 4,100 0 0 0 0 580 21 11 174 

3 STAIRS        1 1     560 560 0 0 0 0 0 255 29 625 
Zone 3 Total/Ave. 560 0 0 0 0 0 255 29 625 

5 1ST FL OFFICES   1 1    11,724 11,724 0 0 0 0 0 1,573 19 6,530 
Zone 5 Total/Ave. 11,724 0 0 0 0 0 1,573 19 6,530 

7 2ND FL OFFICES   1 1    14,400 14,400 0 0 0 0 0 1,610 17 7,730 
Zone 7 Total/Ave. 14,400 0 0 0 0 0 1,610 17 7,730 

9 3RD FL OFFICES   1 1    14,400 14,400 0 0 0 0 14,400 1,610 17 8,010 
Zone 9 Total/Ave. 14,400 0 0 0 0 14,400 1,610 17 8,010 

12 STAIRS W ROOF    1 1     280 280 0 0 0 0 280 105 25 307 
Zone 12 Total/Ave. 280 0 0 0 0 280 105 25 307 
System 3 Total/Ave. 41,364 0 0 0 0 14,680 5,152 18 23,202 

13 SUPPLY STORAGE   1 1    2,544 2,544 1,632 0 0 0 0 0 0 0 
Zone 13 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 
System 4 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 

•'6 1ST FL CEN OFFCS  1 1    9,884 9,884 0 0 0 0 0 250 19 1,038 
Zone 6 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

8 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 
Zone 8 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

10 3RD FL CEN OFFCS  1 1    3,563 8,563 0 0 0 0 8,563 105 64 60 
Zone 10 Total/Ave. 8,563 0 0 0 0 8,563 105 64 60 
System 5 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 

14 1ST FL CEN OFFCS  1 1    9,884 9,884 0 0 0 0 0 250 19 1,038 
Zone 14 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

15 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 
Zone 15 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

16 3RD FL CEN OFFCS 1 1    8,563 8,563 0 0 0 0 8,563 105 64 60 
Zone 16 Total/Ave. 8,563 0 0 0 0 8,563 105 64 6C 
System 6 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 
Building 159,799 18,202 0 0 0 32,386 6,095 19 25,681 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 3 
REPLACE FLUORESCENT FIXTURES 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value = 0.088 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value -- 0.362 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.224 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) =  3.96 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) -- 24.46 (8tu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 3 
REPLACE FLUORESCENT FIXTURES 

t ri LUftU P K U t   i L 

System Tota Is 

Perce nt •— Cool ing Load —   Heati ig Load — Cooling Airflow —- Heating Airflow 
Design Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load (Ton) (*) (Btuh) (*) (Cfai) (%) (Cfm) (*) 

0 - 5 15.5 0 0 -205,262 15 202 6,544.3 0 0 0.0 0 0 
5 - 10 31.0 9 100 -410,523 7 93 13,088.7 0 0 0.0 0 0 

10 - 15 46.6 7 72 -615,785 - 4 57 19,633.1 0 0 0.0 0 0 
15 - 20 62.1 13 135 -821,046 5 68 26,177.4 0 0 0.0 0 0 
20 - 25 77.6 6 65 -1,026,308 1 17 32,721.7 0 0 0.0 0 0 
25 - 30 93.1 11 113 -1,231,569 8 104 39,266.1 0 0 0.0 0 0 
30 - 35 108.6 18 189 -1,436,831 8 109 45,810.5 0 0 0.0 0 0 
35 - 40 124.2 4 38 -1,642,093 14 194 52,354.8 0 0 0.0 0 0 
40 - 45 139.7 4 45 -1,847,354 37 497 58,399.2 0 0 0.0 0 0 
45 - 50 155.2 6 63 -2,052,616 0 0 65,443.5 0 0 0.0 0 0 
50 - 55 170.7 5 50 -2,257,878 0 0 71,987.9 0 0 0.0 0 0 
55 - 60 186.2 1 15 -2,463,139 0 0 78,532.2 0 0 0.0 0 0 
60 - 65 201.8 7 80 -2,668,401 0 0 85,076.6 0 0 0.0 0 0 
65 - 70 217.3 6 60 -2,873,662 0 0 91,620.9 0 0 0.0 0 0 
70- 75 232.8 3 35 -3,078,924 0 0 93,165.3 0 0 0.0 0 0 
75 - 80 248.3 1 10 -3,284,186 0 0 104,709.6 0 0 0.0 0 0 
80 - 85 263.8 0 0 -3,489,447 0 0 111,254.0 0 0 0.0 0 0 
85 - 90 279.4 0 0 -3,694,709 0 0 117,798.3 100 2,520 0.0 0 0 
90 - 95 294.9 0 0 -3,899,971 0 0 124,342.7 0 0 0.0 0 0 
95 - 100 310.4 0 0 -4,105,232 0 0 130,837.0 0 0 0.0 0 0 
Hours Off 0,0 0 7,690 0 0 7,419 0.0 0 6,240 0.0 0 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 3 

REPLACE FLUORESCENT FIXTURES 

-BUILDING     TEMPERATURE    PROFILES 

Temperature  - -  Zone Number   

Range 1 4 2 11 3 5 7        9 12 13        6        8      10      14      15      16 

(F) 

Max. Temp. 78.3 78.0 159.7 108.9 86.3 84.8 84.4   83.2 85.3 90.1   84.7   84.8   84.2   84.7   84.8   84.2 

Mo./Hr. 7   6 7   5 9 18 8 16 7 20 7 21 7 24   7 21 7 20 8 16   7   2 10 24   7   6   7   2 10 23   7   6 

Day Type 5 5 2 2 4 4 14 4 2        5        15        5        15 

  Number of Hours   
Above 100 0 0 6,905 2,636 000000000000 

95-100 0 0 423 169 0 0 0        0 0 0        0.0        0        0        0        0 

90-95 0 0 277 1,266 0 0 0        0 0 76        0        0        0        0        0        0 

85-90 0 0 374 156 103 0 0        0 36 1,831        0        0        0        0        0        0 

80-85 0 0 241 1,183 1,129 1,108 1,059     608 1,137 1,473 1,332 1,780     905 1,332 1,790     905 

75 -   80 3,672 1,623 411 278 1,753 1,853 1,870 2,227 1,831 1,250 2,882 4,414 3,281 2,934 4,408 3,281 

70 -    75 2,103 4,132 129 784 677 711 743     854 668 616 1,085 2,236 1,391 1,033 2,282 1,391 

65 -    70 1,865 1,688 0 800 1,315 1,455 1,471 1,545 1,396 1,851 1,733     280 2,234 1,738     280 2,234 

60 -   65 1,120 1,293 0 1,346 1,080 1,091 1,123 1,381 1,102 1,553     894         0     594     894         0     594 

55-60 0 24 0 142 973 953 949     892 1,041 110     347        0     355     347        0     355 

50-55 0 0 0 0 688 707 662     582 666 0     444        0        0     444        0        0 

Below 50 0 0 0 0 1,042 882 883     671 883 0       38        0        0       38        0        0 

Min. Temp. 60.8 59.4 67.8 58.1 33.9 34.4 34.4   37.0 35.4 59.2   49.1    66.0   56.4   49.1    66.0   56.4 

Mo./Hr. 2   8 2 11 1    7 2   7 2 11 2   7 2    7   2   7 2    7 2    7   2   7   2 10    1    7   2    7   2 10   1    7 

.   Day Type 5 5 15 4 5 5 5 5 5        5        5        5        5        5        5 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 3 ■ \; 

REPLACE FLUORESCENT FIXTURES ■■■.'■'•'' 
0 N T H L Y  ENERGY C0NSÜMPTIO 

ELEC   DEMAND STEAM       STEAM DMND 
Off Peak  On Peak  On Peak WATER On Peak 

Month         (kWh) (kW)  (Therm) (1000 Gl) (Thrm/hr) 

Jan         135,416 667 12,925 0 65 
Feb         122,519 667 12,105 0 65 
March        147,735 667 10,306 0 65 
April        123,809 667 3,053 0 52 
May         159,200 779 0 51 0 
June         164,416 835 0-87 0 
July         163,349 885 0 158 0 
Aug         172,958 844 0 97 0 
Sept         145,106 807 0 49 0 
Oct          135,567 667 2,033 0 43 
Nov          127,595 667 5,605 0 62 
Dec          128,968 667 11,211 0 65 
Total       1,726,640 885 57,237 442 65 

Building Energy Consumption : 72,696 (Btu/Sq Ft/Year) Floor Area --   159,799 (Sq Ft) 
Source Energy Consumption -- 158,402 (Btu/Sq Ft/Year) 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 ' ' 

REPLACE FLUORESCENT FIXTURES 

EQUIPMENT     ENERGY     C 0 N S U M P T I 0 

Ref Equip 
Num Code 

0 LIGHTS 
ELEC 
PK 

1 MISC LD 
ELEC 
PK 

2 MISC LO 
GAS 
PK 

3 MISC LD 
OIL 
PK 

4 MISC LD 
P STEAM 
PK 

5 MISC LD 
P H0TH2O 
PK 

6 MISC LD 
P CHILL 

■ ■' "PK 

1 EQ1001S 
ELEC 
PK 

1 EQ5100 
ELEC 
PK 

1 EQ5100 
WATER 
PK 

1 EQ5001 
ELEC 
PK 

1 EQ5010 
ELEC 
PK 

 — - Monthly Consumption   
Jan        Feb       Mar       Apr       May      June      July Aug        Sep       Oct        Nov       Dec Total 

50971     46117     55825     48544     53398     53398     48544 55825     48544     53398     48544     48544 611,651 

265.3     265.3     265.3     265.3     265.3     265.3     265.3 255.3     265.3     265.3     265.3     265.3 265.3 

0            0            0           0-00000000 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 

000000000000 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            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        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        0.0        0.0        0.0        0.0        0.0 0.0        0.0        0.0        0.0        0.0 0.0 

000000000000 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 

000000000000 0 
0.0        0.0        0.0        CO        0.0        0.0        0.0 0.0        0.0        0.0        0.0        0.0 0.0 

2-STS CTV <555 TONS 
0    0    0    0  11057  16273  28674 18082  10430    0    0-0 84,515 

0.0   0.0   CO   0.0  83.2  139.5  188.6 147.6  110.9   0.0   0.0   CO 188.6 

COOLING TOWER 

0    0    0    0  5115  5115  4650 5348  4650    0    0    0 24,878 
0-0   0.0   CO   CO  23.3  23.3  23.3 23.3  23.3   0.0   0.0   CO 23.3 

COOLING TOWER 

0    0    0    0   51    87   158 97    49    0    0    0 442 
0.0   CO   CO   0.0   0.5   0.8   1.0 0.8   0.6   CO   CO   0.0 1.0 

CHILLED WATER PUMP C.V. 

0    0    0    0  6562  6562  5966 6860  5966    0    0    0 31,916 
0.0   0.0   CO   0.0  29.8  29.8  29.8 29.8  29.8   0.0   0.0   0.0 29.8 

CONDENSER WATER PUMP C.V. 
0    0    0    0  6562  6562  5966 6860  5966    0    0    0 31,916 

CO   0.0   0.0   0.0  29.8  29.8  29.8 29.8  29.8   CO   CO   CO 29.8 

1 EQ5300 CONTROL PANEL & INTERLOCK 
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ELEC 
PK 

2 EQ1000 
ELEC 
PK 

2 EQ5001 
ELEC 
PK 

2 EQ5010 
ELEC 
PK 

1 EQ40C3 
ELEC 
PK 

1 EQ4003 
ELEC 
PK 

2 EQ4003 
ELEC 
PK 

3 E94003 
ELEC 
PK 

3 E84003 
u    ELEC 
'■•: PK. 

5 EQ4003 
r  ELEC 

PK 

.5 EQ4003 
'■■■-'•"•ELEC 

;; PK 

6 EQ4003 
v ELEC ■• 

PK 

6 EQ4003 
ELEC 
PK 

1 EQ2101 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

9754 
46.4 

2276 
10.8 

0. 

0 
0.0 

0 
0.0 

0 
0.0 

220 
1.0 

PREVENTS COOLING ENERGY 
0    0    0    0 

0.0   0.0   0.0  .0.0 

CHILLED WATER PUMP C.V. 
0    0    0    0 

0.0   0.0   0.0   0.0 

CONDENSER WATER PUMP C.V. 
0    0    0-0 

0.0   0.0   0.0   0.0 

FC CENTRIF. FAN C.V. 
8825  10683  9290  10219 
46.4  46.4  46.4  46.4 

FC CENTRIF. FAN C.V. 
2059  2493  2168  2384 
10.8  10.8  10.8  10.8 

FC CENTRIF. FAN C.V. 
■ 0    0    0    0 
0.0   0.0   0.0   0.0 

220 
1.0 

0 
0.0 

0 
0.0 

0 
0.0 

200   230   200    0    0    0 
1.0   1.0   1.0   0.0   0.0   0.0 

FC CENTRIF. FAN C.V. 
13975  12644  15305 13309 14640 
66.5  66.5  66.5 66.5 66.5 

FC CENTRIF. FAN C.V. 
1747  1580  1913 1664 1830 
8.3   8.3   8.3 8.3 8.3 

FC CENTRIF. FAN C.V. 
20030  18122  21937 19076 20983 
95.4  95.4  95.4 95.4 95.4 

FC CENTRIF. FAN C.V. 
2504  2265  2742 2334 2623 
11.9  11.9  11.9 11.9 11.9 

FC CENTRIF. FAN C.V. 
20030  18122  21937 19076 20983 
95.4  95.4  95.4 95.4 95.4 

FC CENTRIF. FAN C.V. 
2504  2265  2742 2384 2623 
11.9  11.9  11.9 11.9 11.9 

PURCHASED DISTRICT STEAM 
2215  2075  1750 521 0 
11.1  11.1  11.1 8.9 0.0 

10219 

46.4 

2384 
10.8 

0 

0.0 

14640 
66.5 

1830 

8.3 

20983 

95.4 

2623 
11.9 

20983 

95.4 

2623 
11.9 

0.0. 

0 0 

O.Q        0.0 
0 

0.0 
0 

0.0 

oooooo 
0.0        CO        0.0        0.0        0.0        0.0 

oooooo 
0.0        0.0        0.0        0.0        0.0        0.0 

9290  10683  9290  10219  9290  9290 
46.4  46.4  46.4  46.4  46.4  46.4 

2168  2493  2168  2384  2168  2168 
10.8  10.8  10.8  10.8  10.8  10.8 

OOOOOO 
0.0   0.0   0.0   0.0   0.0   0.0 

13309  15305  13309  14640  13309  13309 
66.5  66.5  66.5  66.5  66.5  66.5 

1664  1913  1664  1830  1664  1664 
8.3   8.3   8.3   8.3   8.3   8.3 

19076  21937  19076  20983  19076  19076 
95.4  95.4  95.4  95.4  95.4  95.4 

2384  2742  2384  2623  2384  2384 
11.9  11.9  11.9  11.9  11.9  11.9 

19076  21937  19076  20983  19076  19076 
95.4  95.4  95.4  95.4  95.4  95.4 

2384 
11.9 

0 
0.0 

2742  2384 
11.9  11.9 

0 
0.0 

0 
0.0 

2623  2384  2384 
11.9  11.9  11.9 

340   961  1921 
8.3  10.7  11.1 

1,070 
A 1.0 

0 
0.0 

0 
0.0 

0 
0.0 

117,051 
46.4 

27,312 
10.8 

0.0 

167,695 
66.5 

20,962 
8.3 

240,355 
95.4 

30,044 
11.9 

240,355 
95.4 

30,044 
11.9 

9,783 
11.1 

1 EQ5020 HEAT WATER CIRC. PUMP C.V. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 3 
REPLACE FLUORESCENT fIXTURES 

;" ELEC      6264  5667  6294  2863    0    0    0    0    0  2416  5011  5966      34,481 
; PK       29.8  29.8  29.8  29.3   0.0   0.0   0.0   0.0   0.0  29.8  29.8  29.8       29.8 

.1: EQ5061 CONDENSATE RETURN PUMP 
7 ELEC       117   106   118    54    0    0 

PK        0.6   0.6   0.6   0.6   0.0   0.0 0.0 
0 

0.0 
0 

0.0 
45 

0.6 
94 

0.6 
112 
0.6 

645 
0.6 

2 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM   10710  10030  8556  2532    0 
PK       53.6  53.6  53.6  ii.l        0.0 

0 
0.0 

0 
0.0 

1693  4644  9289 
39.9  51.6  53.6 

47,454 
53.6 

2.JQ5020 HEAT WATER CIRC. PUMP C.V. 
'/ELEC      5220  4723  5717  2983   -0 

PK       24.9  24.9  24.9  24.9   0.0 
0    0    0    0  3405  4574  4971      31,593 

0.0   0.0   0.0   0.0  24.9  24.9  24.9       24.9 

2 EQ5061 
ELEC 
PK 

3 EQ2000 
GAS 
PK 

3 EQ5020 
ELEC 
PK 

26 
0.1 

CONDENSATE RETURN PUMP 
23    2S    15    Ö 

0.1   0.1   0.1   0.0 
ö 

0.0 
Ö 

0.0 
0 

0.0 
0 

0.0 
17 

0.1 
23 

0.1 
25 

0.1 

0 
0.0 

PREVENT SUM OF HEAT ENERGY 
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 

0.0 
0 

0.0 

0 
0.0 

HEAT WATER CIRC. PUMP C.V. 
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 

0.0 
0 

0.0 

157 
0.1 

0 
0.0 

0 
0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 3 '' , 
REPLACE FLUORESCENT FIXTURES 

UTILITY  PEAK  CHECKSUMS 

Utility ELECTRIC DEMAND 

Peak Value   884.5 (kW) 
Yearly Time of Peak 13 (hr) 7 (mo) 

Hour 13 Month 7 

EQP- Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num.    Code Name Equipment Description    (kW) (%) 

Cooling Equipment 

1      EQ1001S 2-STG CTV <555 TONS                 272.5 30.81 

Sub Total 272.5 30.81 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 SUMMATION OF FAN ELECTRICAL DEMAND        57.3 6.48 
3 SUMMATION OF FAN ELECTRICAL DEMAND        74.9 8.46 
5 SUMMATION OF FAN ELECTRICAL DEMAND 107.3 12.13 
6 SUMMATION OF FAN ELECTRICAL DEMAND 107.3 12.13 

Sub Total 346.8 39.20 

Sub Total 0.0 0.00 

Miscellaneous 

Lights 265.3 29.99 
Base Utilities 0.0 0.00 
Misc Equipment 0.0' 0.00 

Sub Total 265.3 29.99 

Grand Total 884.5 100.00 
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***************************************************************************** 
***************************************************************************** 
** ** 
** T R A C E  6 0 0  A N A L Y S I S ** 
** ** 
** by       ** 
** ** 
***************************************************************************** 
***************************************************************************** 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 122 

Weather File Code: CARLIS r 
Location: ENERGY SAVINGS OPPORTUNITY STUDY 
Latitude: 40.2 icsa! 
Longitude: 77.2 (degj 
Time Zone: D 

Elevation: 475 (ft) 
Barometric Pressure: 29.2 (in, He) 

Summer Clearness Number: 1.00 
Winter Clearness Number: 1.00 
Summer Design Dry Bulb: 92 !F) 
Summer Design Wet Bulb: 72 (F) 
Winter Design Dry Bulb: 4 (F) 
Summer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0.0742 (Lb.ii/cuft) 
0.2444 (Btu/lbiü/F) 
1.0882 (Bt'j-min. /hr/cuf t/f) 

4,790.2 (Btu-nin./hr/cuft) 
4.4519 (Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January To December 
Cooling Load Methodology:   CLTD/CLF (Transfer unction Method) 

Time/Date Program was Run: 
Dataset Name: 

12:55:35  2/ 
CB122B .TM 

!/94 
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SYSTEM  SUMMARY 
(Design Airflow Quantities) 

System System 
Number  Type 

1 TRH 
2 SZ 
3 

/■;; 4 

"*' 's 
6 

Totals 

INDFP 

Outside 
Airflow 

(Cfm) 

10,853 
0 

5,830 
0 

8,357 
8,357 

33,397 

Cooling 
Airflow 

(Cfm) 

36,175 
17,730 
19,435 

0 
27,856 
27,856 
129,052 

-- Main - 
Heating 
Airflow 

(Cfm) 

36,175 
17,730 
19,435 
1,835 

27,856 
27,856 
130,887 

Return 
Airflow 

(Cfm) 

36,175 
17,730 
36,448 

0 
28,824 
28,824 
148,000 

Exhaust 
Airflow 

(Cfm) 

10,853 
0 

22,843 
0 

9,325 
9,325 
52,345 

Auxil. 
Supply 

Airflow 
(Cfm) 

0 
0 

37,165 
0 
0 
0 

37,165 

Room 
Exhaust 
Airflow 

(Cfm) 

0 
17,730 

0 
0 
0 
0 

17,730 

CAPACITY - ALTERNATIVE 4 
HEAT RECOVERY 

•SYSTEM     SUMMARY 

(Design Capacity Quantities) 

 — Cooling  
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Number  Type  (Tons)  (Tons)  (Tons) 

1 TRH 
2 SZ 
3 INDFP 
4 UH 
5 DD 

^.;V 6 DD 
Totals 

81.5 
3.2 

46.4 
0.0 

63.1 
63.1 

257.3 

0,0 
0.0 

102.4 
0.0 
0.0 
0.0 

102.4 

0.0 

Cooling 
Totals 
(Tons) 

3.2 

148.8 

0.0 

63.1 

63.1 
359.7 

Main Sys. 

Capacity 

(Btuh) 

81.5.     -68,182 

-9,837 

-680,963 

-6,715 

-245,454 

-245,454 

Aux. Sys. 

Capacity 

(Btuh) 

■1,230,942 

0 

0 

0 

Preheat 

Capacity 

(Btuh) 

0 -480,162 
0 -106,277 

0 
0 

-365,035 
-365,035 

-1,316,509 

Heating -— 
Reheat 

Capacity 
(Btuh) 

0 
0 
0 
0 
0 
0 
0 -1,256,606 -1,230,942 

The building peaked at hour 14 month 7 with a capacity of 257.3 tons 

Humidif. Opt. Vent 
Capacity Capacity 

(Btuh)  (Btuh) 

Heating 
Totals 
(Btuh) 

-548,345 
-9,837 

-1,911,905 
-6,715 

-610,489 
-610,489 

-3,697,779 



Trane Air Conditioning Economics . V 600 
By: Trane Customer Direct Service Network PAGE 60 

ENGINEERING CHECKS - ALTERNATIVE 4 
HEAT RECOVERY 

 E N G I N E E RING CHECK s  

Percent  Cool ing  --- Heat ng 
System Main/ System Outside Cfn/ Cfn/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main TRH 30.00 0.63 443.7 705.9 17.00 0.63 -9.53 57,549 
2 Main SZ 0.00 4.32 5,605.2 1,296.2 9.26 4.32 -2.40 4,100 
3 Main INDFP 30.00 0.47 418.7 891.2 13.46 0.47 -16.46 41,364 
3 Auxiliary INDFP 0.00 0.90 363.0 404.1 29.70 0.90 -29.76 41,364 
4 Main UH 0.00 0.00 0.0 0.0 0.00 0.72 -2.64 2,544 
5 Main DO 30.00 1.03 441.4 429.7 27.92 1.03 -22.51 27,121 
6 Main DD 30.00 1.03 441.4 429.7 27.92 1.03 -22.51 27,121 

• 
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System 1 Peak TRH - TERMINAL REHEAT 

****************** t****** c 00LING COIL PEAK ******************************** Q[_Q SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 7'/14 * Mo/Hr: ■ /16 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/WB/HR: 91/ 74/105 0 * 

* 
0ADB: ( )1 * OADB:  4 .,'■' 

Space Ret. Air Ret. Aii- Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 
Sens.+Lat. Sensible La tent Total Of Tot * Sens ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (B (B uh) (t) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 Q 0 0.00 * 0 0.00 * 0 0 0.00 

.Wall Cond 0 0 0 0.00 * 0 0.00 * 0 0 ..■:0.00 
Partition 18,940 18,940 1.94 * 18,940 4.00 * -68, 182 -68,182 100.00 

, Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 18,940 0 13 940 1.94 * 18,940 4.00 * -68 182 -68,182 100.00 

Internal Loads * * 
Lights 398,731 c 393 731 40.76 * 424 020 89.45 * 0 0 0.00 
People 63,941 63, 941 6.54 * 31 097 6,56 * 0 0 o.oc 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total"-) 462,722 c !■ (: ? 722 47.30 * 455 117 96.00 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 406, 913 41.59 * 0 0.00 * 0 0 0.00 
Sup. fan Heat 77, 173 7.89 * 0.00 * 0 0.00 

■ Ret. Fan Heat 18,007 18, 007 1.84 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 -0.00 * 0 -0.00 * 0 0 O.OC 
Exhaust Heat -5,402 0 -5, 402 -0.55 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 

* 

* 

0.00 * 
* 

* 

0 0.00 

Grand Total-) 481,661 12,605 

r i.i r^ rr 

v 978, 

ELECTION 

Ent 

353 100.00 474,057 100.00 -68, 182 -68,182 100.00 

Total Capacity 
tUUL 

Sens Cap. 
1110 'A'U C 

-oil Airfl ering D8/W8/HR Leav ing DB/N8/HR Gross Total 
-AREAS—  

Glass (sf (*) 
r e: ■'■■■.  (Tons) (Hbh) (Hbh) (cff ) Deg F Deg F Grains Deg F Deg F Grains Floor 57, 549 
Hain Clg  81.5 978.4 719.6 36 1 7C 80.0 67 5  83 .9 61.0 59.3 74.8 Part 16,570 
Aux Clg   0.0 0.0 0.0 r-t 0.0 0 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 c 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    81.5   978.4 Wall 0 0  0 

-HIKCLUHS [CJEj- --tNlainttlUHb IHtUS-- " -TEMPERATURES (F)~- 
Capacity Coil A irfl  Ent Lvg Type Pooling Heating Clg % 0A 30.0 Type  Clg Htg 

(Hbh) (cfm)  Deg F Deg Ü Vent 10,853 0 Clg Cfm/Sqft 0.63 SAD8    63.0 69.7 
Main Htg   -68.2 36, 175  68.0 6? f 

1 Infil 0 0 Clg Cfm/Ton 443.70 P enum  75.0 68. C 
Aux Htg    0.0 0   0.0 0. 0 Supply 36,175 36,175 Clg Sqft/Ton 705.87 Return  75.5 68.0 
Preheat   -480.2 36, 175  48.8 61 0 Mincfm 36,175 0 Clg Btuh/Sqft 17.00 Ret/CA  80.0 68.0 
Reheat     -0.0 0   0.0 0. 0 Return 36,175 36,175 No. People 137 Runarnd  75.0 68. C 
Humidi f     0.0 0   0.0 0 0 Exhaust 10,853 0 Htg X  OA 0.0 F i MtrTD  0.5 0.5 
Opt Vent    0.0 0   0.0 0. 0 Riii Exh 0 0 Htg Cfm/SqF t 0.63 Fn BldTD  0.4 0.4 
Total     -548.3 Auxil 0 0 Htg Btuh/SqFt -9.53 F i Frict  1.1 1.1 
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System   2 Peak SZ - SINGLE ZONE 

^^k  ************************* COOLING COIL PEAK ******************************** Q[_Q sp(5[;[ PEAK ************ HEATING COIL PEAK ******** 
WW ■    Peaked at Time "> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 j 

Outside Air "> 0ADB/WB/HR: 91/ 73/ 98. 0 * 
* 

0ADB: 91 * 
* 

OADB:  4 . 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Spa ce Jeak Coil Peak . Percnt 
Sens.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh)   (Btuh) :>:{%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0      0  .0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * o     o ! ; o.oo 
Roof Cond 0 860 860 2.26 * 0 0.00 * 0   -3,224  44.57 
Glass Solar 595 0 595 1.57 i 595 1.71 * 0       0   0.00 
Glass Cond 239 0 239 0.63 t 239 0.69 * -1 139   -1,139  15.75 
«all Cond 747 183 929 2.45 * 747 2.14 * -2,286   -2,870  .39.68 
Partition 0 0 0.00 * 0 0.00 * 0       0   0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0       0   0.00 
Infiltration 0 0 0.00 * 0 0.00 * 0       0   0.00 
Sub Total-) 1,581 1,042 2,623 6.91 * 1,581 4.54 * "3 426   -7,234  100.00 

Internal Loads * * 
Lights 30,623 0 30,625 6C.63 * 30,623 87.96 * 0      0   0.00 
People 4,712 4,712 12. ai * 2,223 6.38 * 0      0   0.00 
Hisc 0 0 0 0 0.00 * 0 0.00 * 0       0   0.00 
Sub Total") 35,335 0 0 35.335 93.09 * 32,845 94.34 * 0       0   0.00 

Ceiling Load 1,918 -1,918 0 O.OC * 389 1.12 * 243       0   0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0       0   0.00 
Sup. Fan Heat c O.OC * 0.00 * 0   0.00 

jttk  Ret. Fan Heat 0 o 0.00 * 0.00 * 0   0.00 
mm     Duct Heat Pkup 0 0 0.00 * 0.00 * 0   0.00 

OV/UNDR Sizing 0 0 -0.00 * 0 -0.00 * 0       0  -0.00 
Exhaust Heat 0 f> o 0.00 * 0.00 * - 0   0.00 
Terminal Bypass 0 0 c 0.00 * 

* 
0.00 * 

* 
* 

0   0.00 

Grand Total-) 38,834 -876 A 37,952 100.00 * 34,815 100.00 -3,668    -7,234  100.00 

 rnni twr; rov,   <; ELECTION—- 
Enterin Total Capacity Sens Cap. Coil Airfl } DB/WB/HR Leaving D8/WB/HR Gros: s Total   Glass (sf) (1) 

(Tons) (Nbh) (Mbh) (cf::) Dsg F Deg F Grai ns Deg F Deg F Grains Floor 4,100 
Hain Clg   3.2 38.0 35.5 17,730 76.6  63 9  96 .8 73.2 68.3 99.1 Part 0 
Aux Clg   0.0 0.0 0.0 n n  A 0   0 .0 0.0  0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0  0.0 0.0 Roof 580       0  0 
Totals     3.2   38.0 

 UCATTUP rnn cri roTTnvi-- _. £  \ 

Wall 196      21  11 

ni.nij.nu H J.R "LOWS (c fm)  L«i3iNttKirni mtu: --TEMPERATURES (F) — 
Capacity Coil Airfl Ent Lvg Type "ooling -{eating   Clg % OA ( ).0 Type  Clg  Htg 

(Mbh) (cfm)  Deg F Deg F Vent 0 0  Clg Cfm/Sqft 4 32 SADB    73.2 68.2 
Main Htg    -9.8 17, 730  67.7 68.2 Infil 0 0  Clg Cfm/Ton 5605 16 Plenum  76.5 67.7 

• Aux Htg    0.0 0   0.0 0.0 Supply 17,730 17,730  Clg Sqft/Ton 1296 17 Return  79.7 67.7 
Preheat   -106.3 17, '30  67.7 73.2 111 n c f m 0 0  Clg Btuh/Sqft 9.26 Ret/DA  76.6 67.7 
Reheat     0.0 0   0.0 0.0 Return 0 17,730  No. People 10 Runarnd  75.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 0 0  Htg % OA ( ).0 Fn MtrTO 0.0  O.C 
Opt Vent    0.0 0   0.0 0.0 Ria Exh 17,730 0  Htg Cfm/SqFt 4 32 Fn BidTD  0.0  O.C 
Total      -9.8 

• 

Auxil 0 0  Htg Btuh/SqFt -2 40 Fn Frict  0.0  O.C 
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System 3 Block INDFP 4-PIPE INDUCTION 

************************* COO 

Peaked at Time ") 
Outside Air ->     0AD8 

LING COIL PEAK **************** 
Mo/Hr: 7/14 
/WB/HR: 91/ 74/105.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 

; Wall Cond 
Partition 

:'. Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 

'People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total") 1,413,564 

Space 
Sens.Hat. 

(Btuh) 
0 
A 
u 

474 
171,927 
53,830 
113,330 

0 
0 

736,354 
1,075,915 

277,628 
45,248 

0 
322,876 
14,654 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

21,484 
0 
0 

16,902 

38,336 

0 

0 
0 

-14,654 
0 

13,820 
0 

-11,266 
0 

26,287 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

21,957 
171,927 
53,830 
130,232 

0 
0 

736,354 
1,114,301 

277,628 
45,248 

0 
322,876 

O 
252,361 
110,564 
13,820 

0 
119 

-11,266 
0 

0  1,802,776 100.00 

*************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Mo/Hr: 7/19   *        Ho/Hr: 13/ 1 
OADB: 85     * OADB:  4 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
1.22 
9.54 
2.99 
7.22 
0.00 
0.00 

40.85 
61.81 

15.40 
2.51 
0.00 

17.91 
0.00 

14.00 
6.13 
0.77 
0.00 
0.01 
-0.62 
0.00 

Space 
Sensible 

(Btuh) 
0 
0 

664 
185,822 
40,082 
168,977 

0 
0 

170,578 
566,123 

79,744 
6,070 

0 
85,814 
23,486 

0 

119 

Percnt 
Of Tot 

0.00 
0.10 

27.51 
5.93 

25.01 
0.00 
0.00 

25.25 
85.80 

11.80 
0.90 
0.00 
12.70 
3.48 
0.00 
0.00 
0.00 
0.00 
0.02 
0.00 
0.00 

675,542  100.00 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-1,579 
0 

-276,287 
-328,407 

0 
0 

-1,184,852 
-1,791,125 

0 
0 
0 
0 

-47,811 
0 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-73,446 
0 

-276,287 
-377,319 

0 
0 

-1,184,852 
-1,911,905 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
3.84 
0.00 

14.45 
19.74 
0.00 
0.00 

61.97 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-1,838,936 -1,911,905  100.00 

-COOLING COIL SELECTION- -AREAS- 
'Total Capacity Sens Cap. Coil Airfl   Entering DB/WB/KR   Leaving D8/WB/HR   Gross Total   Glass (sf) (*) 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
46.4 
102.4 
0.0 

148.8 

(Mbh) 
557.0 

1,228.4 
0.0 

1,785.4 

(Mbh) 
402.9 
771.3 

0.0 

(cfm) 
19,435 
37,165 

-HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-681.0 

-1,230.9 
-0.0 
0.0 
0.0 
0.0 

-1,911.9 

Coil Airfl 
(cfm) 
19,435 
37,165 
19,435 

0 
0 
0 

Ent 
Oeg F 
64.5 
68.0 
64.5 
0.0 
0.0 
0.0 

Lvg 
Deg 
96 
98 
59 
0 
0 
0 

Oeg F 
80.9 
75.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

Deg F 
66.7 
64.2 
0.0 

Grains 
78.0 
74.9 
0.0 

Deg F 
59.9 
65.1 
0.0 

Deg F Grains 
57.7 69.7 
53.2 42.8 
0.0 0.0 

-AIRFLOWS (cfm) 
Cooling 

5,830 
17,013 
19,435 

0 
19,435 
5,830 

0 
37,165 

Heating 
0 

17,013 
19,435 

0 
19,435 

0 
0 

37,165 

--ENGINEERING 
Clg %  OA 
Clg Cfm/Sqft 
Clg Cfß/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg %  OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

Floor 
Part 
ExFlr 
Roof 
Wall 

CHECKS— 
30.0 
0.47 

418.73 
891.20 
13.46 

98 
0.0 

0.47 
-16.46 

41,364 
0 
0 

14,680 
28,354 

0 
5,152 

0 
18 

-TEMPERATURES (F)-~ 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
65.1 
76.1 
76.8 
80.9 
75.0 
1.3 
1.0 
2.9 

Htg 
96.7 
64.4 
64.5 
64.5 
68.0 
1.3 
1.0 
2.9 
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System   4 Jlock ÜH - UNIT HEATERS 

•■'«««»««»»»««MH CQOLINC COIL PEAK ********t*********************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
■Peaked at Time ") Mo, Hr: 0/ 0 * Mo/H r: 0/ 0 * Mo/Hr: 13/ 1 
Outside Air --> 0A0B/WB/HR: 0/ 0/ 0. 0 * OAOB:  C * 

* 
0AD8:  4 

Space Ret . Air Ret. Air Jet Percnt * Spa ce Percnt * Space Peak Coil Peak Percnt 

Sen1 ».Hat. Ser sible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Se ns Of Tot 

Envelope Loads (Btuh) Btuh) (Btuh) (Btuh) (*) * (Btuh) (*) * (Btuh) (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0 00 * 0 0 00 * 0 0 0.00 

Roof Cond 0 Ö 0 0 00 * 0 0 00 * 0 0 0.00 

Glass Solar 0 0 0 0 00 * 0 0 00 * 0 0 0.00 

..- .Glass Cond 0 0 0 0 00 * 0 0 00 * 0 0 0.00 

•vWall Cond 0 0 0 0 00 * 0 0 00 * 0 0 0.00 

^Partition 0 0 0 00 * 0 0 00 * -6, 715 -6,715 100.00 

„■Exposed Floor 0 0 0 00 * 0 0 00 * 0 0 •0.00 

Infiltration 0 0 0 00 * 0 0 00 * 0 0 0.00 

Sub Total-") 0 V'' G 0 00 * 0 0 00 * "6, 715 -6,715 100.00 

Internal Loads * * 

Lights 0 c 0 o 00 * 0 0 00 * 0 0 0.00 

.■;,.; People 0 0 0 00 * 0 0 00 * 0 0 0.00 

■ Misc 0 G ,", 0 0 00 * 0 0 00 * 0 0 0.00 

• Sub Total") 0 c !) 0 0 00 * 0 0 00 * 0 0 0.00 

;:; Ceiling Load 0 0 0 0 00 * 0 0 00 * 0 0 0.00 

; Outside Air 0 0 r 0 0 00 * 0 0 00 * 0 0 0.00 

. Sup. Fan Heat o 0 00 * 0 00 * 0 0.00 

Ret. Fan Heat 0 0 00 * 0 00 * 0 0.00 

Duct Heat Pkup ": 0 0 00 * 0 00 * 0 0.00 

OV/UNOR Sizing 0 0 0 00 * 0 0 00 * 0 0 0.00 

. Exhaust Heat ."', Q 0 0 00 * 0 00 * • 0 0.00 

Terminal Bypass f\ o 0 0 00 * 
* 

0 00 * 
* 

0 0.0C 

Grand Total-) 0 0 o 0 0.00 * 0 0.00 * -6, 715 -6," 15 100.oc 

;' ■'._... — . — . -" — .- 
    —COOL ELECTION     —         — -AREAS—     

>'  Total Capacity Sens Cap. Coil Airfi Entering D6/WB/HR Leaving 08/WB/HR Gross Total Glas: , (sf {%) 
;■     (Tons) (Mbh) (Mbh) (era) Oeg F Oeg F Grains Deg F Deg F Grains Floor 2 544 
•Main Clg   0.0 0.0 0.0 o 0.0 0 0   0 .0 0.0 0.0 0.0 Part 1 632 

' Aux Clg   0.0 0.0 0.0 r\ 0.0 0 .0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0 0.0 0.0 Roof 0 0  0 
Totals    0.0 0.0 Wall 0 0  0 

_ _. .--UCATTUC -OIL SELECTI0 -AIRFLOWS (c fm) -ENGINEERING CHECKS- --TEMPERATURES (F)~ 1 

Capacity Coil A irfl Ent Lvg Type Cooling Heating Clg X  OA 0.0 Type Clg Htg 
(Mbh) (cfm) Oeg F Oeg f Vent 0 0 Clg Cfra/Sqft 0.00 3A0B 0.0 71.4 

Main Htg    -6.7 1, 835 68.0 71.4 Infil 0 0 Clg Cfm/Ton 0.00 3lenum 0.0 "68. C 
Aux Htg    0.0 0 0.0 0.0 Supply 0 1,835 Clg Sqft/Ton 0.00 Return 0.0 68.0 

Preheat     0.0 0 0.0 0.0 Minciiii 0 0 Clg Btuh/Sqft 0.00 Ret/OA 0.0 68.C 

Reheat     0.0 0 0.0 0.0 Return 0 1,835 No. People 0 Runarnd 0.0 68. C 

Humidif     0.0 0 0.0 0.0 Exhaust 0 0 Htg % OA 0.0 :n MtrTD 0.0 O.C 
Opt Vent    0.0 0 0.0 0.0 Rfii Exh 0 0 Htg Cfm/SqFt 0.72 :n BldTD 0.0 O.C 
Total     -6.7 Auxil 0 0 Htg Btu h/SqFt -2.64 cn Frict 0.1 O.C 
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System   5 Block 0D - DOUBLE DUCT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time -> Mo/Hr: 7/14 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> 0ADB/WB/HR: 91/ 74/105.0 * 

* 
OADB: 91 * 

* 
0AD8:  4 

Space Ret. Air Ret. Air Net Percnt * S jace Percnt * Space Peak Coil Peak Percnt 
Ser is.Hat. Sensible Latent Total Of Tot * Sens ble Of Tot * Space Sens Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (t) * (Btuh) (Btuh) 
■(*) 

Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 14,486 0 14,486 1.91 * 16 221 5.75 * -48,286 -48,286 21.28 
Glass Solar 17.909 0 17,909 2.36 * 16 285 5.78 * 0 0 0.00 
Glass Cond 4,840 0 4,840 0.64 * 5 167 1.83 * -24,690 -24,690 10.88 
«all Cond 4,161 526 4,687 0.62 * 5,622 1.99 * -16,677 -18,921 8.34 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 '  0 0.00 
Infiltration 33,323 33,323 4.40 * 16 324 5.79 * -67,403 -67,403 29.70 
Sub Total--") 74,719 526 75,245 9.94 * 59 619 21.14 * -157,056 -159,300 70.19 

Internal Loads i * 
Lights 190,447 0 190,447 25.15 * 20u 339 71.22 * 0 0 0.00 
People 30,203 30,203 3.99 * 14 612 5.18 * 0 0 0.00 
Misc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 220,650 0 0 220,650 29.13 * 215 452 76.40 * 0 0 0.00 

Ceiling Load 1,375 -1,375 0 0.00 * 1 553 0.55 * -4,627 '■:■  0 0.00 
Outside Air 0 0 0 287,738 37.99 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 158,470 20.92 * 0.00 * 0 0.00 
Ret. Fan Heat 19,809 19,809 2.62 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 5,366 5,366 0.71 * 5 366 1.90 * -67,648 -67,648 29.81 
Exhaust Heat -9,934 c -9,934 -1.31 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 -0.00 * 0,00 * 0 0.00 

Grand Total") 302,110 9,026      0   757,343 ICO.00 * 281 990 100.00 * -229,331 -226,948 100.00 

Total Capacity Sens Cap. 
JU1U t-UiL J 

Coil Airfl Entering 08/WB/HR Leaving DB/WB/HR Gross Total 
-AREAS  

Glass (sf) (*) 
,; :'    (Tons) (Hbh) (Nbh) (cfa) Oeg F Deg F Grai ns Deg F Deg F Grains Floor   27, 121 

Main Clg  63.1 757.3 577.1 27,856 80.4  68 3  87 .0 60.5 60.1 79.2 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0  C 0   0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0.0 0.0 Roof    8, 563 0  0 
Totals    63.1 757.3 

 AIR "LOWS (c *m \ nr Tiirrnr 

Wall    1, 613     460  29 

-TEMPERATURES (F) — iiRj cnmncLiuwj oncuM" 
Capacity Coil A irfl Ent Lvg Type Pooling Heating Clg %  OA 30.0 Type  Clg Htg 

(Hbh) (cfm)  Deg F Deg F Vent 8,357 0 Clg Cfm/Sqft 1.03  SflDB    65.7 75.6 
Main Htg   -245.5 27, 356  67.5 75.6 Infil 968 968 Clg Cfm/Ton 441.37  Plenum  75.4 66.5 
Aux Htg    0.0 0   0.0 0.0 Supply 27,856 27,856 Clg Sqft/Ton 429.73  Return  76.1 67.5 
Preheat   -365.0 27, 856  48.4 60.5 Mincfm 0 0 Clg Btuh/Sqft 27.92  Ret/OA  80.4 67.5 
Reheat     0.0 0   0.0 0.0 Return 27,856 27,856 No. People 65  Runarnd  75.0 68.C 
Humidif     0.0 0   0.0 0.0 Exhaust 8,357 0 Htg % OA 0.0  F n MtrTD 1.3 1.3 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 1.03  F n BldTD  1.0 1.0 
Total    -610.5 Auxil 0 0 Htg Btuh/SqFt -22.51  F n Frict 2.9 2.9 
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System Block DOUBLE DUCT 

mm******************* COOLING COIL PEAK **** 
Peaked at Time ->       Mo/Hr: 7/14 
Outside Air ~>      OADB/WB/HR: 91/ 74/105 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 

.Partition 
Exposed Floor 
Infiltration 
Sub Total-) 

Internal Loads 
Lights 

, People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-)   302,110 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

14,486 
17,909 
4,840 
4,161 

0 
0 

33,323 
74,719 

190,447 
30,203 

0 
220,650 

1,375 
0 

5,366 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

526 

526 

0 
0 

-1,375 
0 

19,309 
0 

-9,934 
0 

9,026 

Ret. Air 
Latent 
(Btuh) 

ntutntnnnnnnuttut  CLG SPACE PEAK ****** 
*    Mo/Hr: 7/16 

.0 *     0ADB: 91 
* 

Net Percnt *    Space   Percnt 
Total Of Tot *   Sensible  Of Tot 
(Btuh) {%) t 

0 0.00 * 
0 0.00 * 

14,486 1.91 * 
17,^09 2.36 •* 
4,340 0.64 * 
4,687 

0 
0 

0 

0 
,738 
,470 

19,809 
0 

5,36'j 
-9,934 

0 

287 

0.62 
0.00 
0.00 
4.40 
9,94 

25.15 
3.99 
0.00 

29.13 
0.00 

37.99 
20.92 
2.62 
0.00 
0.71 

-1.31 
-0.00 

757,343 100.00 

Space 
Sensible 

(Btuh) 
0 
0 

16,221 
16,285 
5,167 
5,622 

0 
0 

16,324 
59,619 

200,839 
14,612 

0 
215,452 

1,553 
0 

5,366 

0.00 
0.00 
5.75 
5.78 
1.83 
1.99 
0.00 
0.00 
5.79 

21.14 

71.22 
5.18 
0.00 

76.40 
0.55 
0.00 
0.00 
0.00 
0.00 
1.90 
0.00 
0.00 

281,990  100.00 

****** HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1; . 
0ADB:  4 ■> 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-48,286 
0 

-24,690 
-16,677 

0 
0 

-67,403 
-157,056 

0 
0 
0 
0 

-4,627 
0 

-67,648 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-48,286 
0 

-24,690 
-18,921 

0 
0 

-67,403 
-159,300 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-67,648 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

21.28 
0.00 

10.88 
8.34 
0.00 
O.00 

29.70 
70.19 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

29.81 
0.00 
0.00 

-229,331  -226,948  100.00 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

: Total Capacity 
(Tons)  (Mbh) 
63.1   757.3 
0.0    0.0 
0.0    0.0 

63.1 757.3 

 COOLING COIL SELECTI0N- 
Sens Cap. 

(Mbh) 
577.1 

0.0 
0.0 

Coil Ai 
(cfffl) 
27,3 

fl Entering DB/WB/HR 
Jeg F Deg F Grains 
80.4  68.3  87.0 
CO  0.0   0.0 
CO  CO   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 
60.5  60.1  79.2 
0.0  0.0   0.0 
0.0  0.0   0.0 

-AREAS- 
Gross Total   Glass (sf) (I) 
Floor   27,121 
Part      0 
ExFlr      0 
Roof    8,563       0  0 
Wall 1,613 460  29 

—HEATING COIL SELECTION 
Capacity Coil Airfl 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

(Mbh) 
-245.5 

0.0 
-365.0 

0.0 
0.0 
0.0 

-610.5 

(cfm) 
27,856 

0 
27,856 

0 
0 
0 

Ent 
Deg F 
67.5 
0.0 

48.4 
CO 
0.0 
0.0 

Lvg 
Deg F 
75.6 
0.0 

60.5 
CO 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
"ine i in 
Return 
Exhaust 
Rp Exh 
Auxil 

AIRFLOWS (cfm) 
Cooling 

8,357 
968 

27,856 
0 

27,856 
8,357 

0 
0 

Heating 
0 

968 
27,856 

0 
27,856 

0 
0 

-ENGINEERING 
Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg X OA 
Htg Cfiii/SqFt 

CHECKS-- 
30.0 
1.03 

441.37 
429.73 
27.92 

65 
0.0 

1.03 

-TEMPERATURES 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 

Clg 
65.7 
75.4 
76.1 
80.4 
75.0 
1.3 
1.0 

(F)~ 
Htg 
75.6 
66.5 
67.5 
67.5 
68.0 
1.3 
l.C 

0  Htg Btuh/SqFt  -22.51  Fn Frict  2.9  2. 
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8UILDING Ö-VALUES - ALTERNATIVE 4 

« 

HEAT RECOVERY 

I L 0 I N G U - V A L U E P  
•"'. ." 

0 l> 

Room Room 

• ■ ' "• 

nuuiu u vai 

(Btu /hr/sqft/F) Mass Capac. 
Room S urn lit r Wintr Summr Wintr (lb/ (Btu/ 

' Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 
',■■•■. 

1 SUB 8SMT, 8SMT Id 0.22? 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 
Zone 1 Total/Ave. 0.229 o.coo 0.000 0.000 0.000 0 000 0.000 0.000 0.317 46.8 9.61 

:];*/■  ' 4 BSMT E 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.317 45.2 9.27 
:-Zone 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.317 45.2 9.27 

■"'. 

System 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.317 46.4 9.54 ) 
2 TOILETS, KITCHEN 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 29.4 5.93 

Zone 2 Total/Ave. 0.00G 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 29.4 5.93 
11 TOILETS W RCGF 0.000 0.000 0.000 0.000 0.088 0 000 0.000 0.000 0.317 71.1 15.13 

Zone 11 Total/Ave. o.cco 0.000 0.000 0,000 0.088 0 000 0,000 0.000 0.317 71.1 15.13 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.317 35.3 7.23 

3 STAIRS 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.229 0.000 103.3 21.63 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.229 0.000 103.3 21.63 

\}■:■   5 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 57.9 12.05 
Zone 5 Total/five. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 57.9 12.05 

7 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 56.7 11.81 

m »  Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 56.7 11.81 m '     9 3RD FL OFFICES 0.000 0.000 0,000 0.000 0.088 0 810 0.837 0.257 0.317 102.3 21.84 
Zone 9 Total/Ave. coco 0.000 0.000 0.000 0.088 0 810 0,837 0.257 0.317 102.3 21.84 

12 STAIRS K ROOF 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.229 0.000 146.4 31.13 
Zone 12 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.229 0.000 146.4 31.13 

..■■ System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.256 0.317 74.1 15.63 
13 SUPPLY STORAGE 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.000 70.7 14.70 

Zone 13 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.000 70.7 14.70 
'C System , 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0 000 0.000 0.000 0.000 70.7 14.70 

"6 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 32.5 6.60 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 32.5 6.60 

y~':■/"'. '8 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.000 27.0 5.41 
- .Zone .. 8 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.000 27.0 5.41 

■ ?■,■ 10 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.000 71.5 15.21 
;':',"■ Zone 10 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.000 71.5 15.21 

' System 5 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.317 43.1 8.94 
14 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 32.5 6.60 

Zone 14 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.317 32.5 6.60 
15 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.000 27.0 5.41 

Zone 15 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0 810 0.837 0.257 0.000 27.0 5.41 ' 

16 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0 810 0.837 0.257 0.000 71.5 15.21 
Zone 16 Total/Ave. 0.000 0.000 0.000 0.000 0.083 0 810 0.837 0.257 0.000 71.5 15.21 
System 6 Total/Ave. 0.000 0.000 0,000 0.000 0.088 0 810 0.837 0.257 0.317 43.1 8.94 

i 
Building 0.229 0.000 0.000 0.000 0.038 0 310 0.837 0.256 0.317 52.6 10.93 
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BUILDING AREAS - ALTERNATIVE 
HEAT RECOVERY 

BUILDING     AREAS 

Floor Total Exposed 
Number )f Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window «in Net Wall 

Room Duplica is    Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description Fir  R n   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 SUB BSI1T, 8SMT K i 45,125 45,125 13,222 0 0 0 0 0 0 0 
Zone 1 Totai/Ave. 45,125 13,222 0 0 0 0 0 0 0 

4 8SMT E 1 I    12,424 12,424 3,348 0 0 0 0 0 0 0 
Zone 4 Total/Ave. 12,424 3,348 0 0 0 0 0 0 0 
System 1 Total/Ave. 57,549 16,570 0 0 0 0 0 0 0 

2 TOILETS, KITCHEN 1 
i 3,520 3,520 0 0 0 0 0 21 11 174 

Zone 2 Total/Ave. 3,520 0 0 0 0 0 21 11 174 
11 TOILETS W ROOF 1 580 580 0 0 0 0 580 0 0 0 

Zone 11 Total/Ave. 580 0 0 0 0 580 0 0 0 
System 2 Total/Ave. 4,100 0 0 0 0 580 21 11 174 

3 STAIRS 1 560 560 0 0 0 0 0 255 29 625 
Zone 3 Total/Ave. 560 0 0 0 0 o 255 29 625 

5 1ST FL OFFICES 1 11,724 11,724 0 0 0 0 0 1,573 19 6,530 
Zone 5 Total/Ave. 11,724 0 0 0 0 0 1,573 19 6,530 

7 2ND FL OFFICES 1 14,400 14,400 0 0 0 0 0 1,610 17 7,730 
Zone 7 Total/Ave. 14,400 0 0 0 0 0 1,610 17 7,730 

9 3RD FL OFFICES 1 14,400 14,400 0 0 0 0 14,400 1,610 17 8.01C 
Zone 9 Total/Ave. 14,400 0 0 0 0 14,400 1,610 17 8,010 

12 STAIRS W ROOF 1 280 280 0 0 0 0 280 105 25 307 
Zone 12 Total/Ave. 280 0 0 0 0 280 105 25 30/ 
System 3 Total/Ave. 41,364 0 0 0 0 14,680 5,152 18 23,202 

13 SUPPLY STORAGE 1 2,544 2,544 1,632 0 0 0 0 0 0 C 
Zone 13 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 
System 4 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 
'/""'■ '."6 1ST FL CEN OFFCS 1 9,884 9,884 0 0 0 0 0 250 19 1,038 
Zone 6 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

■:    8 
2ND FL CEN OFFCS 1  ] 8,674 8,674 0 0 0 0 0 105 66 55 

Zone 8 Total/Ave. 8,674 0 0 0 0 0 105 66 55 
10 3RD FL CEN OFFCS 1 8,563 8,563 0 0 0 0 8,563 105 64 60 

Zone 10 Total/Ave. 8,563 0 0 0 0 8,563 105 64 60 
System 5 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 

.■'■'; 14 1ST FL CEN OFFCS 1  1 9,884 9,384 0 0 0 0 0 250 19 1,038 
Zone 14 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

15 2ND FL CEN OFFCS 1 8,674 8,674 0 0 0 0 0 105 66 55 
Zone 15 Total/Ave. 8,674 0 0 0 0 0 105 66 55 

16 3RD FL CEN OFFCS 1  ] 8,563 8,563 0 0 0 0 8,563 105 64 60 
Zone 16 Total/Ave. 3,563 0 0 0 0 8,563 105 64 60 
System 6 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 
Building 159,799 18,202 0 0 0 32,386 6,095 19 25,681 

• 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 4 
HEAT RECOVERY 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value ' = 0.088 (Btu/Hr/Sq Ft/F) 
Overall Wall U-Value = 0.362 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.224 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (CTTVr) :  3.96 (Btu/Hr/Sq ft) 
Wall Overall Thermal Transfer Value (OTTVw) ■- 24.46 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 4 
HEAT RECOVERY 

T E M L 0 A D PROFIL r; 

Syst? in Totals 

"   0 10 

Percent  — Coo ling Load —   Heati ng Load — Cooling Airflow --- Heating Airflow 
Des gn    Cap. Hours Hours Capacity Hours Hours Cap. Hours Hours Cap. Hours Hours 

Load   (Ton) (*) (Btuh) (*) (Cfm) (t) (Cfm) (*) 

0 - 5   18.0 0 0 -190,203 13 170 6,544.3 0 0 0.0 0 0 
5 - 10   36.0 0 0 ' -380,406 10 129 13,088.7 0 0 0 0 0 0 

10 - 15   54.0 1 12 , -570,609 - 7 91 19,633.1 0 0 0 0 0 0 
15 - 20   71.9 8 86 i -760,811 3 34 26,177.4 0 0 0 0 0 0 
20 - 25   89.9 11 120 -951,014 1 16 32,721.7 0 0 0 0 0 0 
25 - 30   107.9 5 56 -1,141,217 7 89 3",266.1 0 0 0 0 0 0 
30 - 35   125.9 10 110 -1,331,420 10 132 45,310.5 0 c 0 0 0 0 
35 - 40   143.9 23 245 -1,521,623 13 168 52,354.8 0 0 0 0 0 0 
40 - 45   161.9 4 42 -1,711,826 18 223 58,899.2 0 0 0 0 0 0 
45 - 50   179.8 8 90 -1,902,029 18 231 65,443.5 0 0 0 0 0 0 
50 - 55   197.8 6 67 -2,092,231 ij 0 71,987.9 0 0 0 0 0 0 
55 - 60   215.8 4 42 -2,282,434 0 0 78,532.2 0 0 0 0 0 0 
60 - 65   233.8 3 35 -2,472,637 0 0 85,076.6 0 0 0 0 0 0 
65 - 70   251.8 7 75 -2,662,840 0 0 91,620.9 0 0 0 0 0 0 
70 - 75   269.8 7 ■ 75 -2,853,043 0 0 98,165.3 0 0 0 0 0 0 
75 - 80   287.8 1 15 -3,043,246 0 0 104,709.6 0 0 0 0 0 0 
80 - 85   305.7 0 0 -3,233,443 0 0 111,254.0 0 0 0 0 0 0 
85 - 90   323.7 0 0 -3,423,652 0 0 117,798.3 100 2,520 0 0 0 0 
90 - 95   341.7 0 0 -3,613,854 0 r\ 124,342.7 0 0 0 0 0 0 
95 - 100   359.7 0 0 -3,804,057 o 0 130,887.0 0 0 0 0 0 0 
Hours Off   0.0 0 7,690 0 0 S  , «t / L 0.0 0 6,240 0 0 0 8,760 



Trane Air Conditioning Economics - V 600 
By: Trane Customer Direct Service Network PAGE 71 

BUILDING TEMPERATURE PROFILES - ALTERNATIVE 4 
HEAT RECOVERY 

BUILDING  TEMPERATURE PROFILES 

Temperature  -  Zone Number   

Range 1 4 2 ii 3        5        7        9 12 13        6 8      10      14      15      16 

(F) 

Max. Temp. 82.6 81.5 201.1 120.2 86.4   85.1    84.9   83.3 85.3 96.2   85.1 88.5   84.5   85.1    88.5   84.5 

..   Mo./Hr. 10 21 10 23 9 19 3 16 7 20   7 24   7 24   7 22 7 20 8 17   7   3 10   1   7   6   7   3 10   1   7   6 

Day Type 2 2 2 2 4        114 4 2        5 2        5        5        2        5 

l.;V':- ;''■:.   Number of Hours   
^ Above 100 0 0 8,016 4,086 000000000000 

/;/" 95-100 0 0 0 110 0        0        0        0 0 240        0 0        0        0        0        0 
90 -   95 0 0 91 1,239 0        0        0        0 0 1,494        0 0        0        0        0        0 

;    85 -   90 0 0 290 253 118        0        0        0 36 1,602       20 537        0       20     537        0 

-80-   85 954 517 227 585 1,1611,2211,140     704 1,182 1,215 1,939 3,338 1,585 1,939 3,338 1,585 
■     75 -   80 5,027 2,314 136 327 1,752 1,952 2,042 2,359 1,875 818 3,014 4,263 3,756 3,014 4,263 3,756 

■ ■'■■  70 -   75 1,202 3,711 0 1,256 631     601     524     694 596 1,435 1,238 595 1,333 1,238     595 1,333 

,•■   ,65 -    70 1,418 1,516 0 726 1,391 1,535 1,595 1,677 1,447 1,579 1,313 27 1,400 1,313 

60-   65 159 202 0 173 1,107 1,076 1,083 1,366 1,166 377     580 0     504     580 

55-   60 0 0 0 0 915     869     900     789 953 0     293 0     182     293 

50-55 0 0 0 0 671     632     626     546 658 0     363 0        0     363 

Below 50 0 0 0 0 1,014     874     845     625 847 '     0         0 0        0         0 

Min. Temp. 63.8 63.0 63.0 63.6 34.0   34.6   34.7   37.4 35.6 61.7   50.3 67.9   57.5   50.3   67.9   57.5 

Mo./Hr. 1   8 1 10 1    1 2   6 2 11   2   7   2   7   2   7 2   7 1   6   2   7 1    7   1   7   2   7   1   7   1   7 
Day Type 5 5 15 4 5        5        5 5 5        5 15        5        15 

27 1 ,400 
0 504 
0 182 
0 0 
0 0 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 4 , 
HEAT RECOVERY 

MONTHLY  ENERGY CONSUMPTI 

■' ■ • • '        ELEC DEMAND STEAM       STEAM DKND 
Off Peak On Peak  On Peak WATER On Peak 

Month (klfh) (kW)  (Therm) (1000 Gl) (Thrm/hr) 

Jan 163,358 813 11,985 0 65 
Feb 147,300 813 11,328 0 65 
March 173,333 813 8,748 Ö 63 
April 149,213 813 2,215 0 47 
May . 192,292 948 0 81 0 
June 199,334 1,020 0-127 0 
July 196,533 1,068 0 192 0 
Aug 209,689 1,021 0 139 0 
Sept 175,152 971 0 75 0 
Oct 163,049 813 1,307 0 46 
Nov 152.314 813 4,498 0 53 
Dec 155,579 313 10,159 0 64 
Total 2,082,650 1,068 50,241 614 65 

Building Energy Consumption : 75,922 (Btu/Sq Ft/Year) Floor Area =   159,799 (Sq Ft) 
Source Energy Consumption : 175,378 (Btu/Sq Ft/Year) 

• 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
HEAT RECOVERY 

EQUIPMENT     ENERGY     CONSUHPTIO 

Ref 
Nun 

Equip 
Code Jan Feb Mar Apr 

—- Mon 
May 

;hly Consumption 
June  July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

78913 
410.7 

71397 
410.7 

86423 
410.7 

75155 
410.7 

82671 
410.7 

82671 
410.7 

75155 
410.7 

86428 
410.7 

75155 
410.7 

82671 
410.7 

75155 
410.7 

75155 
410.7 

946,954 
410.7 

1 MISC LD 
ELEC 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

2 MISC LD 
GAS 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3 MISC LO 
OIL 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LO 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
CO 

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 

5 MISC LD 
P H0TH20 
PK 

0 
0,0 

0 
CO 

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 
0.0 

0 
0.0 

6 MISC LD , 
P CHILL 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

o 
0.0 

1 EQ1001S 
ELEC 
PK 

0 
0.0 

2-STG CTV <555 TONS 
0    0    0 

0.0   0.0   0.0 
14876 
106.5 

21919 
178.5 

35246 
226.8 

24209 
179.2 

13865 
129.8 

0 
0.0 

0 
0.0 

0 
0.0 

110,115 
226.8 

1 EQ5100 
ELEC 
PK 

0 
0.0 

COOLING TOWER 
0    0 

0.0   0.0 
0 

0.0 
5115 
23.3 

5115 
23.3 

4650 
23.3 

5348 
23.3 

4650 
23.3 

0 
0.0 

0 
0.0 

0 
0.0 

24,878 
23.3 

1 EQ5100 
WATER 
PK 

0 
0.0 

COOLING TOWER 
0    0 

0.0   0.0 
0 

0.0 
81 

0.6 
127 
1.0 

192 
1.2 

139 
1.0 

75 
0.8 

0* 
0.0 

Q * .  0 
o.o**. 0.0 

614 
1.2 

1 EQ5001 
ELEC 
PK 

0 
0.0 

CHIL 
0 

0.0 

LED WATER 
0 

0.0 

PUMP C 
0 

0.0 

.V. 
6562 
29.8 

6562 
29.8 

5966 
29.8 

6860 
29.8 

5966 
29.8 

0 
0.0 

0 
0.0 

0 
0.0 

31,916 
29.8 

1 EQ5010 
ELEC 
PK 

0 
0.0 

CONE 
0 

0.0 

ENSER WATER PUMP 
0    0 

0.0   0.0 

C.V. 
6562 
29.8 

6562 
29.8 

5966 
29.8 

6360 
29.8 

5966 
29.8 

0 
0.0 

0 
0.0 

0 
0.0 

31,916 
29.8 

1 EQ5300 CONTROL PANEL & INTERLOCK 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 

HEAT RECOVERY 

-- - ■ ELEC 0 0 0 0 220 220 200 230 200 0 0 0 1,070 
PK 0.0 0.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 1.0 

2 EQ10OO PREVENTS COOLING ENERGY 
ELEC o 0 0 0 0 0 0 0 0 0 0 0 0 
PK o.c 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 E95001 CHILLED WATER PUMP C.V. 
ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0 
PK o.c 0.0 0.0 0.0 0.0 0.0 0.0 O.C 0.0 0.0 0.0 0.0 0.0 

■ 2 EQ5010 CONDENSER KATER PUMP C.V. 
ELEC Ö 0 0 0 -0 0 0 0 0 0 0 0 0 
PK Ö.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 

1 EQ4005 FC CENTRIF. FAN C.V. 
ELEC 9754 8825 10683 9290 10219 10219 9290 106S3 9290 10219 9290 9290 117,051 
PK 46,4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 

1 EG4C05 FC CENTRIF. FAN C.V. 
ELEC 2276 2059 2493 2168 2384 2384 2163 2493 2168 2384 2168 2168 27,312 
PK 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 

2 E94C03 FC CENTRIF. FAN C.V. 
ELEC 0 0 0 0 0 0 0 0 Ö 0 0 0 0 
PK CO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 13975 12644 15305 13309 14640 14640 13309 15305 13309 14640 13309 13309 167,695 
PK 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 

^3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 1747 1580 1913 1664 1830 1830 1664 1913 1664 1830 1664 1664 20,962 

"PK 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 

.:;':$   EQ4Ö03 FC CENTRIF. FAN C.V. 
'■'■;' ELEC 20030 18122 21937 19076 20983 20983 19076 21937 19076 20983 19076 19076 240,355 
;■.■.'• PK 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 

; 5 EQ40Ö3 FC CENTRIF. FAN C.V. 
ELEC 2504 2265 2742 2384 2623 2623 2384 2742 2384 2623 2384 2384 30,044 
PK 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 

6 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 20030 18122 21937 19076 20983 20983 19076 21937 19076 20983 19076« 19076 240,355 
PK 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4^95.4 95.4 

6 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 2504 2265 2742 2384 2623 2623 2384 2742 2384 2623 2384 2384 30,044 
PK 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 

1 EQ2101 PURCHASED DISTRICT S TEAM 
P STEAM 2054 1941 1499 371 0 0 0 0 0 224 769 1741 8,600 
PK 11.1 11.1 10.8 8.0 0.0 0.0 0.0 0.0 0.0 7.9 10.0 10.9 11.1 

1 EQ5Ö20 HEAT WATER CIRC. PUM 3 C.V. 



'Trane Air Conditioning Economics 
By: Trane Customer Direct Service Network 

V 600 
PAGE 75 

• 

EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 4 
HEAT RECOVERY 

# 

ELEC 6264 5667  6294  2267    0 0 0 0 0 1909 3937 5966 
PK 29.8 29.8  29.8  29.8   0.0 0.0 0.0 0.0 0.0 29.8 29.8 29.8 

1 EQ5061 CONDENSATE RETURN PUMP 
ELEC 117 106   118   42    0 0 0 0 0 36 74 112 
PK 0.6 0.6   0.6   0.6   0.0 0.0 0.0 0.0 0.0 0.6 0.6 0.6 

2 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM 9931 9387  7248  1844    0 0 0 0 0 1083 3730 8418 
PK 53.6 53.6  52.3  38.9   0.0 0.0 0.0 0.0 0.0 38.3 48.3 52.9 

2 EQ5020 HEAT WATER CIRC. PUMP C.V. 
ELEC 5220 4723  5717  2386   - 0 0 0 0 0 2138 3778 4971 
PK 24.9 24.9  24.9  24.9   0.0 0.0 0.0 0.0 0.0 24.9 24.9 24.9 

2 EQ506I CONDENSATE RETURN PUMP 
ELEC 26 23   28    12    0 0 0 0 0 11 19 25 
PK 0.1 0.1   0.1   0.1   0.0 0.0 0.0 0.0 0,0 0.1 0.1 0.1 

3 EQ2000 PREVENT SUM OF HEAT ENERGY 
GAS 0 0    0    0    0 0 0 0 0 0 0 0 
PK 0.0 0.0   0.0   0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 EQ5C20 HEAT WATER CIRC. PUMP C.V. 
ELEC 0 0    0    0    0 0 0 0 0 0 0 0 
PK 0.0 0.0   0.0   0.0   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

32,304 
29.8 

604 
0.6 

41,641 
53.6 

28,933 
24.9 

143 
0.1 

0 
0.0 

0 
0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 4 ,.   ;" 
-HEAT RECOVERY 

—---■— -  UTILITY     PEAK     CHECKSUMS - —-   "' 

Utility     ELECTRIC DEMAND . ,7;, 

Peak Value  1,068.1  (kW) 
Yearly Time 0? Peak 14 (hr) 7 (mo) 

Hour 14 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Gf Tot 
Num.    Code Name Equipment Description (kW) (*) 

Cooling Equipment 

1    ■ Z31001S 2-STG CTV <555 TONS 310.7 29.09 

Sub Total 310.7 29.09 

Sub Total 0.0 0.00 

• 

1 
3 

1   5 
6. 

Sub Total 

Sub Total 

j' Miscellaneous 
tfrra-j;;«' 

-"■;l Lights 
^Jase Utilities 
•Vv disc Equipment 
-J-: Sub Total 

:'Grand Total 

SUMMATION OF FAN ELECTRICAL DEMAND        57.3 5.36 
SUMMATION OF FAN ELECTRICAL DEMAND        74.9 7.01 
SUMMATION OF FAN ELECTRICAL DEMAND       107.3 10.05 
SUMMATION OF FAN ELECTRICAL DEMAND       107.3 10.05 

346.8 32.46 

0.0 0.00 

410.7 38.45 
0.0 0.00 
0.0 0.00 

410.7 38.45 

1,068.1    100.00 
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** TRACE      600      ANALYSIS ** 
** ** 
** by ** 
** ** 
ttnttnnnntnttu*nnnn*ntttn*tn*n***ittttnnnunnn**umn* 
tnnnntnttntHtntttttttMttuttntnntitttnttHntttMttnnnntuu 

ENERGY SAVINGS OPPORTUNITY STUDY 
CARLISLE BARRACKS, PA 
DEPARTMENT OF THE ARMY 
BENATEC ASSOCIATES 
BUILDING 122 

Weather File Code: 
Location: 
Latitude: 
Longitude: 
Time Zone: 
Elevation: 
Barometric Pressure: 

Summer Clearness Number: 
Winter Clearness Number: 
Summer Design Dry Bulb 
Summer Design Wet Bulb 
Winter Design Dry Bulb 
Summer Ground Relectance 
Winter Ground Relectance 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

ENERGY SAVINGS OPPORTUNITY STUDY 

77.2 
i :- = y y 

(439) 

475 (ft) 
29.2 (in. Hg) 

1.00 
1.00 

92 (Fi 
72 (?) 
4 (F! 

0.20 
0.20 

0.0742 
0.2444 
1.0882 

4,790.2 
4.4519 

(Lbra/cuft) 
(Btu/lbm/F) 
(Btu-min./hr/cuft/F) 
(Btu-min./hr/cuft) 
(Lb-min./hr/cuft) 

Design Simulation Period: May    To September 
System Simulation Period: January  To December 
Cooling Load Methodology:   CLTD/CLF (Transfer Function Method) 

Time/Date Program was Run: 
Dataset Name; 

14:14: 6  2/ 2/94 
CB122C .TM 
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AIRFLOW- ALTERNATIVE 1 
COMBINED ECOS 

(Desi 
1 L II   0 U l'l II H K i - 

3n Airflow Quantities) 

Auxil. Room 
Outside Cooling Heating Return Exhaust Supply Exhaust 

System System Airflow Airflow Airflow Airflow Airflow Airflow Airflow 
Number  Type (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) (Cfm) 

1 TRH 10,853 36,175 36,175 36,175 10,853 0 0 
2 SZ 0 1,450 104 1,450 0 0 17.730 
3 INDFP 5,830 19,435 19,435 33,612 20,008 25,306 0 
4 UH 0 0 1,835 0 0 0 0 
5 DD 8,357 27,856 27,856 -  28,662 9,163 0 0 
6 DD 8,357 27,856 27,856 28,662 9,163 0 0 

Totais 33,397 112,772 113,261 128,562 49,187 25,306 17,730 

CAPACITY - ALTERNATIVE 1 
COMBINED EC03 

(Design Capacity Quantities) 

System System 
Number  Type 

Main Sys. 
Capacity 

(Tons) 

Aux. Sys. 
Capacity 

(Tons) 

Opt. Vent 
Capacity 

(Tons) 

Cooling (lain Sys. Aux. Sys.  Preheat 
Totals Capacity Capacity Capacity 
(Tons)   (Btuh)   (Stuh)   (Btuh) 

Reheat 
Capacity 

(Btuh) 

Humidif. 
Capacity 

(Btuh) 

Opt. Vent 
Capacity 

(Btuh) 

Heating 
Totals 
(Btuh) 

1 TRH 
2 SZ 
3 INDF? 
4 UH 

. :.\  5 DD 
6 DD 

Totals "■•■■-" 

64.2 
2.2 

45.0 
0.0 

52.7 
, 52.7 
216.8 

0.0 
0.0 
70.5 
0.0 
0.0 
0.0 
70.5 

0.0 
0.0 
0.0 
0.0 
o.c 
0.0 
0.0 

64.2  -68,132      0  -630,301 
2.2   -8,?51      0      0 

115.5  -590.294 -1,033,467      0 
0.0   -6,715      0      0 

52.7  -208,290      0  -448,421 
52.7  -208,290      0  -448,421 

287.3 -1,090,723 -1,033,467 -1,527,143 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

-698,484 
-8,951 

-1,623,761 
-6,715 

-656,711 
-656,711 

-3,651,333 

The building peaks d at hour 14 month 7 with a capacity of 216.8 tons 
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ENGINEERING CHECKS - ALTERNATIVE 1 
COMBINED ECOS 

 ENGINEERING CHECK s  

Percent  - Cool ing - — Heat ing — 
System   Main/ System Outside Cfm/   Cfm/ Sq Ft Btuh/ Cfm/ Btuh/ Floor Area 
Number Auxiliary Type Air Sq Ft    Ton /Ton Sq Ft Sq Ft Sq Ft Sq Ft 

1 Main TRH 30.00 0.63   563.3 896.2 13.39 0.63 -12.14 57,549 
2 Main SZ 0.00 0.35   651.8 1,842.8 6.51 0.03 -2.18 4,100 
3 Main INDFP 30.00 0.47   432.2 919.8 13.05 0.47 -14.27 41,364 
3 Auxiliary INDFP 0.00 0.61   359.0 586.7 20.45 0.61 -24.98 41,364 
4 Main UH 0.00 0.00    0.0 0.0 0.00 0.72 -2.64 2,544 
5 Main DD 30.00 1.03   528.9 514.9 23.30 1.03 -24.21 27,121 
6 Main DD 30.00 1.03  -528.9 514.9 23.30 1.03 -24.21 27,121 

• 
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Sys'teri 1 Peak TRH TERMINAL REHEAT 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time "> Mo/Hr: 7/14 * -     Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air -> QADB/WB/HR: 91/ 74/105. 0 * 

* 
0AD8: 91 * 

* 

* 

OADB: 4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt Space Peak Coil Peak ■ Percnt 
Se is.Hat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh) (t) * (Btuh)   (Btuh) "(*) 
. Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

.•" Skyllte Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Roof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Cond 0 0 0.00 * 0 0.00 * 0 0 0.00 
.Wall Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

. • Partition 18,940 18,940 2.46 * 18,940 5.85 * -68, 182   -68,182 100.00 
: Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 

Infiltration 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sub Total-) 18,940 0 IS 940 2.46 * 18 940 5.85 * -68, 182   -68 182 100.00 

Internal Loads * * 
Lights 257,578 0 257 578 33.43 * 273 881 84.55 * 0 0 0.00 
People 63,941 63 941 8.30 * 31 097 9.60 * 0 0 0.00 
Misc C 0 0 0 0.00 t 0 0.00 * 0 0 "o.oo 
Sub Total") 321,519 0 0 321, 519 41.72 * 304 978 94.15 * 0 0 0.00 

Ceiling Load 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Outside Air 0 0 0 340 359 44.17 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 77 173 10.01 * 0.00 * 0 0.00 
Ret. Fan Heat 18,007 18 007 2.34 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/UNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat -5,402 o -5 402 -0.70 * 0.00 * 0 0.00 

■ Terminal Bypass 0 0 0 0.00 * 
* 

0.00 * 0 0.00 

Grand Total") 340,459 12,605 0 

TUP Pi"ITI  e 

770, 597 100.00 * 323, 917 100.00 * -68, 182   -68 182 100.00 

XX~:-        Total Capacity Sens Cap. Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total   Glass (sf (*) 
(Tons) (Hbh) (Mbh) (cfn) Oeg F Deg F Grains Deg F Deg F Grains Floor 57,549 

Main Clg  64.2 770.6 578.3 36,175 80.0 68 7  90 .2 64.8 62.5 83.4 Part 16,570 
Aux Clg   0.0 0.0 0.0 0 0.0 0 .0   0.0 0.0 0.0 0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0.0 0.0 0.0 0.0 Roof 0 0  0 
Totals    64.2   770.6 Wall 0 0  0 

-HlKtLUWa ^CTfflJ- "Lflüinttiunij i,nu,M>-- — ItfiHtKHIUKtS (F) — 
Capacity Coil A irfl Ent Lvg Type "ooling \ ieating Clg %  OA 30.0 Type Clg Htg 

(Mbh) (cf t)  Oeg F Oeg f Vent 10,853 0 Clg Cfn/Sqft 0.63 SADB 66.8 69.7 
Main Htg   -68.2 36, 175  68.0 69.7 Infil 0 0 Clg Cfm/Ton 563.33 Plenum 75.0 68.0 
Aux Htg    0.0 0   0.0 0.0 Supply 36,175 36,175 Clg Sqft/Ton 896.17 Return 75.5 68.0 
Preheat   -630.3 36, 175  48.8 64.3 tlincfai 36,175 0 Clg Btuh/Sqft 13.39 Ret/QA 80.0 68.0 
Reheat     -0.0 0   0.0 0.0 Return 36,175 36,175 No. People 137 Runarnd 75.0 68.0 
Husiidif     0.0 0   0.0 0.0 ExhäiJSl 10,853 0 Htg X  OA 0.0 Fn MtrTD 0.5 0.5 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 0 0 Htg Cfm/SqFt 0.63 Fn BldTD 0.4 0.4 
Total    -698.5 Auxil 0 0 Htg Btuh/Sq Ft -12.14 Fn Frict 1.1 1.1 
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System   2 Peak SZ - SINGLE ZONE 

tttttunntttttttnuttt COOLING COIL PEAK mmm*m*m*************** CLG SPACE PEAK nnntntti HEATING COIL PEAK tttntti 
Peaked at Time —> Mo/Hr: 7/16 * Mo/Hr: 7/16 * Mo/Hr: 13/ 1 
Outside Air —> 0ADB/K8/HR: 91/ 73/ 98. 0 

* 
0ADB: 91 * OADB:  4 

■ v,L. 

Space Ret. Air Ret. Air Net Percnt * Space  Percnt t Space Peak Coil Peak . Percnt 
Sen s.+Lat. Sensible Latent Total Of Tot * Sensible  Of Tot * Space Sens  Tot Sens Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (*) * (Btuh)    {%) * (Btuh)    (Btuh) (*) 
Skylite Solr 0 0 0 0.00 * 0   0.00 t 0      0 0.00 
Skylite Cond 0 0 0 0.00 * 0   0.00 t 0      0 0.00 
Roof Cond 0 860 860 3.22 * 0   0.00 t 0   -2,559 41.46 
Glass Solar 255 0 255 0.96 * 255   1.05 t 0      0 0.00 
Glass Cond 162 0 162 0.61 * 162   0.67 * 766     -766 12.40 
Wall Cond 747 183 929 3.48 * 747    3.06 t -2,286    -2,848 46.14 
Partition 0 - 0 0.00 * 0   0.00 * 0      0 0.00 
Exposed Floor 0 0 0.00 * 0    0.00 t 0      0 0.00 
Infiltration 0 0 0.00 * 0   0.00 t 0      0 0.00 
Sub Total--) •1,164 1,042 2 206 8.26 * 1,164    4.77 t -3,052   -6,172 100.00 

Internal Loads * * 
Lights 19,780 0 19 780 74.09 * 19,780   81.07 * 0      0 0.00 
People 4,712 4 712 17.65 * 2,223    9.11 * 0      0 0,00 
Misc 0 0 0 0 0.00 t 0    0.00 * 0      0 "o.oo 
Sub Total-) 24,492 0 0 24 492 91.74 t 22,002   90.18 t 0      0 0.00 

Ceiling Load 1,918 -1,918 0 0.00 t 1,233    5.05 * -3 429      0 0.00 
Outside Air 0 0 0 0 0.00 * 0   0.00 * 0      0 ,0.00 
Sup. Fan Heat 0 0.00 * 0.00 * 0 0.00 
Ret. Fan Heat 0 0 0.00 * 0.00 * 0 0.00 
Duct Heat Pkup o 0 0.00 * 0.00 * 0 0.00 
OV/UNOR Sizing 0 0 0.00 J 0   0.00 * 0      0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total-) 27,574 -876 0 26 698 100.00 t 24,399  100.00 * -6, 481    -6,172 100.00 

 rnni TUO rrm en criTii 

: Total Capacity Sens Cap. Coil Airfl Ent ering OB/HB/HR Leaving DB/KB/HR Gross Total   Glass (sf (*) 
(Tons) (Hbh) (Kbh) (cfm) Deg F Deg F Grains Deg F Deg F Grains Floor 4,100 

Main Clg   2.2 26.7 24.2 1,450 76.4 62 9  66 .5 59.5  56.8  66.4 Part 0 
Aux Clg   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0   0.0 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0 0 0   0 .0 0.0  0.0   0.0 Roof 580 0  0 
Totals    2.2 26.7 

ATft £->  ENGINEERI 

Wall 196      21  11 

riinrLUWO ^i,i in; ib mti^a --ItilPtKHIUKtS (t)— 
Capacity Coil A irfl Ent Lvg Type Pooling Heating   Clg % 0A 0 .0 Type  Clg Htg 

(Hbh) (cfm)  Deg F Deg F Vent 0 0  Clg Cfm/Sqft 0.35 SADB   59.5 125.0 
Main Htg    -9.0 104  46.3 125.0 Infil 0 0  Clg Cfm/Ton 651. 78 Plenum  76.5 63.8 
Aux Htg    0.0 0   0.0 0.0 Supply 1,450 104  Clg Sqft/Ton 1842.83 Return  79.7 64.5 
Preheat    -0.0 1, 450  64.5 59.5 Mincffn 0 0  Clg Btuh/Sqft 6. 51 Ret/OA  76.4 64.5 
Reheat     0.0 0   0.0 0.0 Return 0 104  No. People 10 Runarnd  75.0 68. C 
Huffiidif     0.0 0   0.0 0.0 Exhaus 0 0  Htg %  OA 0 .0 Fn MtrTO 0.0 O.C 
Opt Vent    0.0 0   0.0 0.0 Rm Exh 17,730 0  Htg Cfrc/SqFt 0.03 Fn BldTD 0.0 O.C 
Total     -9.0 Auxil 0 0  Htg 8tuh/SqFt -2. 18 Fn Frict 0.0 O.C 
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'System   3 Block IN0FP - 4-PIPE INDUCTION 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> Mo/Hr: 7/14 ■ * Mo/Hr: 7/20 * Mo/Hr: 13/ 1 

Outside Air -) 0AD3/K3/HR: 91/ 74/105.0 * 

* 
0AD8: 83 * 

* 
OADB:  4 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Peak Coil Peak Percnt 

Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Space Sens Tot Sens Of Tot 
Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (t) * (Btuh) (*) * (Btuh) (Btuh) (*) 

Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Roof Cond 474 21,484 21,957 1.49 * 740 0.16 * -1, 579 -73,446 4.52 
Glass Solar 77,250 0 77,250 5.26 * 70 438 15.09 * 0 0 0.00 
Glass Cond 36,551 0 36,551 2.49 * 24 143 5.17 * -185,619 -185,619 11.43 
Wall Cond 113,330 16,902 130,232 8.86 * 172 726 37.00 * -328,407 -377,319 23.24 

Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 613,478 613,473 41.75 * 119,432 25.58 * -987,377 -987,377 60.81 
Sub Totals) 841,082 38,386 879,468 59.84 * 387 477 83.00 * -1,502,981 -1,623,761 100.00 

Internal Loads * * 

Lights 179,324 0 179,324 12.20 * 48 699 10.43 * 0 0 0.00 
People 45,248 45,248 3.08 * 5 354 1.15 * 0 0 0.00 
disc 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sub Total-) 224,572 0 0 224,572 15.28 * 54 053 11.58 * 0 0 0.00 
Ceiling Load 14,654 -14,654 0 0.00 * 25 171 5.39 * -47, 811 0 0.00 
Outside Air 0 0 0 252,299 17.17 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 110,564 7.52 * 0.00 * 0 0.00 
Ret. Fan Heat 13,820 13,320 0.94 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 O.CO * 0.00 * 0 0.00 
OV/UNDR Sizing 122 122 0.01 * 122 0.03 * 0 0 0.00 
Exhaust Heat -11,266 -11,26b -0.77 * 0.00 * 0 0.00 
Terminal Bypass \1 \j 0 0.00 * 

* 
0.00 * 

* 
0 0.00 

Grand Total-) 1 080,430 26,287 0 1,469,580 100.00 * 466 824 100.00 * -1,550, 792 -1,623,761 

AfirAC 

100.00 

■ ':-        Total Capacity Sens Cap. Coil Airfl   Entering D3/K8/HR Leaving 08/WB/HR Gross Total 

-AREAS  

Glass (sf) (*) 
(Tons) (Mbh) (Mbh) (Cfa) Deg F Deg F Grai ns Deg F Deg F Grains Floor 41 364 

Main Clg  45.0 539.6 385.7 19,435 80.9  66 7  78 .0 60.4 58 0  70.1 Part 0 
Aux Clg  70.5 846.0 530.5 25,306 75.0  64 .1  74 .4 65.7 52 9  40.9 ExFlr 0 
Opt Vent   0.0 0.0 0.0 0 0.0  0 0   0 .0 0.0 0 0   0.0 Roof 14,680 0  0 
Totals   115.5 

itr AT T Urf* 

1,385.6 

roTinu- :< n'.ip /„ fai) _rurr iirrnr 

Wall 28 354    5,152  18 

 nCHUNÜ OUiL OLLCMJ.UH n;ru LUHJ \t -LnüintctuNü onu/iva" -icnrtKHiuKta [{)"• 

Capacity Coil A irfl Ent Lvg Type Pooling Heating ( Ug %  OA 30.0 Type  Clg Htg 
(flbh) (cfm)  Oeg F Deg F Vent 5,830 0 ( :ig Cfm/Sqft 0.47 SADB    65.7 92.4 

Main Htg  -590.3 19, 435  64.5 92.4 Infil 14,177 14,177 ( )lg Cfm/Ton 432.19 [ »lenum  76.1 64.4 

flux Htg -1,033.5 25, 306  68.1 105.6 Supply 19,435 19,435 ( )lg Sqft/Ton 919.84 f teturn  76.8 64.5 
Preheat    -0.0 19,435  64.5 60.4 Mincfci 0 0 ( )lg 8tuh/Sq *<• 1 t, 13.05 f tet/OA  80.9 64.5 
Reheat     0.0 0   0.0 0.0 Return 19,435 19,435 \o.  People 98 f (unarnd 75.0 68.C 

Humidif     0.0 0   0.0 0.0 Exhaust 5,330 0 Htg %  OA 0.0 f "n MtrTO  1.3 1.3 
Opt Vent    0.0 0   0.0 0.0 Rid Exh 0 0 Htg Cfs/SqFt 0.47 f "n BldTD  1.0 1.0 
Total   -1,623.8 Auxil 25,306 25,306 Htg Btuh/SqFt -14.27 "n Frict 2.9 2.9 
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System 4 Block UNIT HEATERS 

************************* COOLING COIL PEAK ***************** 
Peaked at Time ->      Mo/Hr: 0/ 0 
Outside Air »>      OAD8/W8/HR:  0/ 0/ 0.0 

Envelope Loads 
,' Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 

f «all Cond 
:'; Partition 
: Exposed Floor 

Infiltration 
Sub Total-) 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.Hat. 

(Btuh) 
0 
0 
0 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
C 
C 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

mm***** 
* 
* 
* 
* 

* 
* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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**** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Percnt 
Of Tot 

0.00 
0.00 
0.00 
0.G0 
0.00 
0.00 
0.00 
0.00 
o.co 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0  0.00 

Total Capacity Ss 
-COOLING COIL SELECTION- 

Hain Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
0.0 
0.0 
0.0 
0.0 

(Mbh) 
0.0 
0.0 
0.0 
0.0 

ns Cap. 
(Mbh) 

0.0 
0.0 
0.0 

Coil Airfl 
(Cfffl) 

0 
0 
0 

Entering D8/WB/HR 

Mo/Hr: 
0AD8: 

Space 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0/ 0 
0 

Percnt 
Of Tot 

W 
0.00 

00 
00 
00 
00 
00 
00 
00 
00 
00 

0.00 

Mo/Hr: 
OADB: 

13/ 1 
4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-6,715 
0 
0 

-6,715 

0 o 00 * 0 
0 0 00 * 0 
0 0 00 * 0 
0 0 00 * 0 
0 0 00 * 0 
0 0 00 * 0 

0 00 * 

0 00 * 

0 00 * 
0 0 00 * 0 

0 00 * 

0 00 * 

-6,715 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 
0 
0 
0 
0 

-6,715 
0 
0 

-6,715 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
0.00 
0.00 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-6,715 100.00 

Deg F 
0.0 
0.0 
0.0 

Deg F 
0.0 
0.0 
0.0 

Grains 
0.0 
0.0 
0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 

0.0  0.0   0.0 
0.0  0.0   0.0 
0.0  0.0   0.0 

-AREAS- 
Gross Total   Glass (sf) (*) 
Floor 
Part 
ExFlr 
Roof 
Wall 

2,544 
1,632 

0 
0 
0 

« 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

-HEATING 
Capacity 

(Mbh) 
-6.7 
0.0 
0.0 
0.0 
0.0 
0.0 

-6.7 

COIL SELECTION 
Coil Airfl 

(cfm) 
1,835 

0 
0 

Ent 
Deg F 
68.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lvg 
Deg 
71 
0 
0 
0 
0 
0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

■AIRFLOWS (cfm 
Cooling 

0 
0 
0 
0 
0 
0 
0 
0 

I ENGINEERING CHECKS-  -TEMPERATURES (F) — 
Heating Clg % OA 0.0   Type  Clg  Htg 

0 Clg Cfm/Sqft 0.00 
0 Clg Cfm/Ton 0.00 

1,835 Clg Sqft/Ton 0.00 
0 Clg Btuh/Sqft 0.00 

1,835 No. People 0 
0 Htg %  OA 0.0 
0 Htg Cfm/SqFt 0.72 
0 Htg Btuh/SqFt -2.64 

Type 
SAD8 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 

Htg 
71.4 
68.C 
68.0 
68.C 
68.0 
O.C 
O.C 
O.C 
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System 5 Slock DOUBLE DUCT 

************************* COOLING COIL 
Peaked at Time ->      Mo/Hr: 
Outside Air ->      0ADB/W8/HR: 

PEAK **************** 

7/14 
91/ 74/105.0 

**************** CLG SPACE PEAK ******* 
* 

Envelope Loads 
. Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total") 

Internal Loads 
Lights 
People 
Misc 
Sub Total") 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total") 

Space 
Sens.Hat. 

(Btuh) 
0 
0 

14,436 
8,014 
3,286 
4,161 

0 
0 

24,070 
54,017 

123,012 
30,203 

0 
153,215 

1,375 
0 

6,537 

215,144 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

526 

• 526 

0 

0 
0 

-1,375 
0 

19,809 
0 

-9,934 
0 

9,026 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

14,486 
8,014 
3,286 
4,687 

0 
0 

24,070 
54,543 

123,012 
30,203 

0 
153,215 

0 
249,413 
158,470 
19,809 

0 
6,537 
-9,934 

0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 
2.29 
1.27 
0.52 
0.74 
0.00 
0.00 
3.81 
8.63 

19.46 
4.78 
0.00 

24.24 
0.00 

39.46 
25.07 
3.13 
0.00 
1.03 

-1.57 
-0.00 

Mo/Hr: 
0ADB: 

Space 
Sensible 

(Btuh) 
0 
0 

16,221 
7,222 
3,509 
5,622 

0 
0 

13,603 
46,176 

129,725 
14,612 

0 
144,337 

1,553 
0 

6,537 

7/16 
91 

632,052 100.00 * 

Percnt 
Of Tot 

M 
0.00 
0.00 
8.17 
3.64 
1.77 
2.83 
0.00 
0.00 
6.85 

23.25 

65.32 
7.36 
0.00 

72.68 
0.78 
0.00 
0.00 
0.00 
0.00 
3.29 
0.00 
0.00 

198,603  100.00 

***** HEATING COIL PEAK ******** 
Mo/Hr: 13/ 1 
0ADB:  4 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-48,236 
0 

-16,588 
-16,677 

0 
0 

-56,169 
-137,719 

0 
0 
0 
0 

-4,627 
0 

-49,820 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-48,286 
0 

-16,588 
-18,921 

0 
0 

-56,169 
-139,964 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-49,820 
0 
0 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

25.44 
0.00 
8.74 
9.97 
0.00 
0.00 

29.60 
73.75 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

26.25 
0.00 
0.00 

-192,167  -189,784  100.00 

■??'•:-"; -COOLING COIL SELECTION- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Total Capacity Sens Cap. Coil Airfl   Entering C8/WB/HR   Leaving DB/W8/HR   Gross Total 
(Tons) 

52.7 
0.0 
0.0 

52.7 

(Mbh) 
632.1 

0.0 
0.0 

632.1 

(Mbh) 
496.7 

0.0 
0.0 

-HEATING COIL SELECTION- 
Capacity 

(Mbh) 
-208.3 

0.0 
-448.4 

0.0 
0.0 
0.0 

-656.7 

Coil Airfl 
(cfn) 
27,856 

0 
27,856 

0 
0 
0 

Ent 
Deg f 
67.5 
0.0 
48.4 
0.0 
0.0 
0.0 

(cfn) Deg F 
27,856 80.4 

0 0.0 
0 0.0 

Lvg 
Deg F 
74.3 
0.0 

63.2 
0.0 
0.0 
0.0 

Deg F 
69.1 
0.0 
0.0 

Grains 
91.7 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfis 
Return 
Exhaust 
R:ii Exh 
Auxil 

-AIRFLOWS 
r- GO nng 

8,357 
307 

27,856 
0 

27,856 
8,357 

0 
0 

Deg F 
63.2 
0.0 
o.o 

Deg F Grains 
62.6 86.1 
0.0 0.0 
0.0 0.0 

CTT, 

Heating 
0 

807 
27,856 

0 
27,856 

0 
0 
0 

Floor 
Part' 
ExFlr 
Roof 
Wall 

-AREAS  
Glass :sf) w 

-ENGINEERING 
Clg X  CA 
Clg Cfs/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

CHECKS— 
30.0 
1.03 

528.87 
514.91 
23.30 

65 
0.0 

1.03 
-24.21 

27,121 
0 
0 

8,563 
1,613 

0 
460 

0 
29 

-TEMPERATURES (F)~ 
Type 

SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn 81dTD 
Fn Frict 

Clg 
68.4 
75.4 
76.1 
80.4 
75.0 
1.3 
1.0 
2.9 

Htg 
74.3 
66.5 
67.5 
67.5 
68.C 
1.3 
l.C 
2.9 
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Block 00 DOUBLE DUCT 

• 

j»««»»at««jtmtjtt COOLING COIL PEAK ************************ 
Peaked at Time ->      Mo/Hr: 7/14 
Outside Air ">      OADB/WB/HR: 91/ 74/105.0 

******** CLG SPACE PEAK *** 
Mo/Hr: 7/16 
OADB: 91 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 

v Wall Cond 
Partition 

,: Exposed Floor 
Infiltration 
Sub Total--) 

Internal Loads 
Lights 
People 
Misc 
Sub Total-) 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total-) 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

14,486 
8,014 
3,286 
4,161 

0 
0 

24,070 
54,017 

123,012 
30,203 

0 
153,215 

1,375 
0 

6,537 

215,144 

Total Capacity 

Hain Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
52.7 
0.0 
0.0 

52.7 

(Mbh) 
632.1 

0.0 
0.0 

632.1 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

526 

526 

Ret. Air 
Latent 
(Btuh) 

0 
-1,375 

0 

1Q qno 

0 

-9,934 
0 

9,026 

Net 
Total 
(Btuh) 

0 
0 

14,486 
8,014 
3,286 
4,687 

0 
0 

24,070 
54,543 

123,012 
30,203 

0 
153,215 

0 
249,413 
158,470 
19,809 

0 
6,537 
-9,934 

0 

Percnt 
Of Tot 

(\) 
0.00 
0.00 
2.29 
1.27 
0.52 
0.74 
0.00 
0.00 
3.81 
8.63 

19.46 
4.78 
0.00 

24.24 
0.00 

39.46 
25.07 
3.13 
0.00 
1.03 

-1.57 
-0.00 

632,052 100.00 

********* HEfln 
* 

 COOLING COIL SELECTION--  
Sens Cap. Coil Airfl   Entering DB/WB/HR 

Space 
Sensible 

(Btuh) 
0 
0 

16,221 
7,222 
3,509 
5,622 

0 
0 

13,603 
46,176 

129,725 
14,612 

0 
144,337 

1,553 

6,537 

198,603 

Percnt 
Of Tot 

W 
0.00 
0.00 
8.17 
3.64 
1.77 
2.83 
0.00 
0.00 
6.85 
23.25 

65.32 
7.36 
0.00 

72.68 
0.78 
0.00 
0.00 
0.00 
0.00 
3.29 
0.00 
0.00 

100.00 

(Mbh) 
496.7 

0.0 
0.0 

Leaving D8/W8/HR 
(cfm) 
27,856 

0 
0 

 HEATING COIL SELECTION- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Mbh) 
-208.3 

0.0 
-448.4 

0.0 
0.0 
0.0 

-656.7 

Coil Airfl 
(cfm) 
27,856 

0 
27,856 

0 
0 
0 

Ent  Lvg 
eg F Oeg 
67.5 74. 
0.0 0. 

48.4 63. 
0.0 0. 
0.0 0. 
0.0 0. 

Deg F 
80.4 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

Deg F 
69.1 
0.0 
0.0 

Grains 
91.7 
0.0 
0.0 

Deg F 
63.2 
0.0 
0.0 

Deg F 
62.6 
0.0 
0.0 

Grains 
86.1 
0.0 
0.0 

Space Peak 
Space Sens 

(Btuh) 
0 
0 

-48,286 
0 

-16,588 
-16,677 

0 
0 

-56,169 
-137,719 

0 
0 
0 
0 

-4,627 
0 

-49,820 

NG COIL PEAK 
Mo/Hr: 13/ 1 
OADB:  4 

Coil Peak 
Tot Sens 

(Btuh) 
0 
0 

-48,286 
0 

-16,588 
-18,921 

0 
0 

-56,169 
-139,964 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-49,820 
0 
0 

******** 

Percnt 
Of Tot 

(*) 
0.00 
0.00 

25.44 
0.00 
8.74 
9.97 
0.00 
0.00 

29.60 
73.75 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oc 
0.00 
o.oc 

26.25 
0.00 
0.00 

-192,167  -189,784  100.00 

Gross Total 
-AREAS  

Glass 
Floor 
Part 
ExFlr 
Roof 
Wall 

[sf) (t) 
27,121 

0 
0 

8,563 
1,613 

0 
460 

0 
29 

■AIRFLOWS (cfm) 
Cooling 

8,357 
807 

27,856 
0 

27,856 
8,357 

0 
0 

-ENGINEERING CHECKS- —TEMPERATURES 
Heating 

0 
807 

27,856 
0 

27,856 
0 
0 
0 

Clg %  OA 
Clg Cfm/Sqft 
Clg Cf.ii/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg I OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

30.0 
1.03 

528.87 
514.91 
23.30 

65 
0.0 
1.03 

-24.21 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
68.4 
75.4 
76.1 
80.4 
75.0 
1.3 
1.0 
2.9 

(F)~ 
Htg 
74.3 
66.5 
67.5 
67.5 
68.0 
1.3 
1.0 
2.S 
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BUILDING (J-VAIUES - ALTERNATIVE 1 
COMBINED ECOS ': 

BUILDING  U - V A L U E S 

— Room U-Val ues — Room Room 
(Btu/hr/sqft/F) Mass Capac. 

Room Summr Wintr Summr Wintr (lb/ (8tu/ 
Number Description Part. ExFlr Skylt Skylt Roof Windo Windo Wall Ceil. sqft) sqft/F) 

1 SUB BSMT, BSMT H 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 
Zone 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.8 9.61 

4 BSMT E 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
Zone 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 45.2 9.27 
System 1 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.317 46.4 9.54 

2 TOILETS, KITCHEN 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 29.4 5.93 
Zone 2 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 29.4 5.93 

11 TOILETS K ROOF 0.000 0.000 0.000 0.000 0.088 0.000 0.000 0.000 0.317 71.1 15.13 
Zone 11 Total/Ave. 0.000 0.000 0.000 0.000 0.083 0.000 0.000 O.OCO 0.317 71.1 15.13 
System 2 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.317 35.3 7.23 

3 STAIRS o.oco 0.000 0.000 0.000 0.000 0.550 0.563 0.229 0.000 103.3 21.63 
Zone 3 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.229 0.000 103.3 21.63 

5 1ST FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 57.9 12.05 
Zone 5 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 57.9 12.05 

7 2ND FL OFFICES 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 56.7 11.81 
Zone 7 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 5b.7 11.81 

9 3RD FL OFFICES 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.317 102.3 21.84 
Zone 9 Total/Ave. o.oco 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.317 102.3 21.84 

12 STAIRS W ROOF 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.229 0.000 146.4 31.13 
Zone 12 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.229 0.000 146.4 31.13 
System 3 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.256 0.317 74.1 15.63 

13 SUPPLY STORAGE 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
Zone 13 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 
System 4 Total/Ave. 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 70.7 14.70 

6 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 32.5 6.60 
Zone 6 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 32.5 6.60 

8 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.000 27.0 5.41 
Zone 8 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.000 27.0 5.41 

10 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.000 71.5 15.21 
Zone 10 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.000 71.5 15.21 
System S Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.317 43.1 8.94 

14 1ST FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 32.5 6.60 
Zone 14 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.317 32.5 6.60 

15 2ND FL CEN OFFCS 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.000 27.0 5.41 
Zone 15 Total/Ave. 0.000 0.000 0.000 0.000 0.000 0.550 0.563 0.257 0.000 27.0 5.41 

16 3RD FL CEN OFFCS 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.000 71.5 15.21 
Zone 16 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.000 71.5 15.21 
System 6 Total/Ave. 0.000 0.000 0.000 0.000 0.088 0.550 0.563 0.257 0.317 13.1 8.94 
Building 0.229 0.000 0.000 0.000 0.088 0.550 0.563 0.256 0.317 52.6 10.93 
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w 
.BUILDING AREAS - ALTERNATIVE 1 
COMBINED ECOS 

BUILDING  AREAS 

Floor Total Exposed 
Numbe r of Area/Dupl Floor Partition Floor Skylight Ski Net Roof Window Win Net Wall 

Room Dupli cate    Room Area Area Area Area /Rf Area Area /Wl Area 
Number Description   Fir Rm   (sqft) (sqft) (sqft) (sqft) (sqft) (*) (sqft) (sqft) (*) (sqft) 

1 SUB BSMT, 8SMT W  1 1    45,125 45,125 13,222 0 0 0 0 0 0 0 
Zone 1 Total/Ave. 45,125 13,222 0 0 0 0 0 0 0 

4 BSMT E       1 1   12,424 12,424 3,348 0 0 0 0 0 0 0 
Zone 4 Total/Ave. 12,424 3,348 0 0 0 0 0 0 '■; 0 
System 1 Total/Ave. 57,549 16,570 0 0 0 0 0 0 0 

2 TOILETS, KITCHEN  1 1    3,520 3,520 o o 0 0 0 21 11 174 
Zone - 2 Total/Ave. 3,520 0 0 0 0 0 21 11 174 

11 TOILETS W ROOF   1 1     580 580 0 0 0 0 580 0 0 0 
Zone 11 Total/Ave. 580 0 0 0 0 580 0 0 0 
System 2 Total/Ave. 4,100 0 0 0 0 580 21 11 174 

3 STAIRS       1 1     560 560 0 0 0 0 0 255 29 " 625 
Zone 3 Total/Ave. 560 o 0 0 0 0 255 29 625 

5 1ST FL OFFICES   1 1    11,724 11,724 0 0 0 0 0 1,573 19 6,530 
Zone 5 Total/Ave. 11,724 0 0 0 0 0 1,573 19 6,530 

7 2ND FL OFFICES   1 1    14,400 14,400 0 0 0 0 0 1,610 17 7,730 
Zone 7 Total/Ave. 14,400 0 0 0 0 0 1,610 17 7,730 

9 3RD FL OFFICES   1 1    14,400 14,400 0 0 0 0 14,400 1,610 17 8,010 
Zone 9 Total/Ave. 14,400 A 0 0 14,400 1,610 17 8,010 

12 STAIRS H ROOF    1 1      230 230 0 0 0 0 280 105 25 307 
Zone 12 Total/Ave. 230 0 0 0 0 280 105 25 307 
System 3 Total/Ave. 41,364 0 0 0 0 14,680 5,152 18 23,202 

13 SUPPLY STORAGE   1 1    2,544 2,544 1,632 0 0 0 0 0 0 0 
Zone .13 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 
System .4 Total/Ave. 2,544 1,632 0 0 0 0 0 0 0 
V"6 1ST FL CEN OFFCS  1 1    9,884 9,384 0 0 0 0 0 250 19 1,038 

Zone 6 Total/Ave. 9,384 0 0 0 0 0 250 19 1,038 
8 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 

Zone 8 Total/Ave. 8,674 0 0 0 0 0 105 66 55 
10 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8,563 105 64 60 

Zone 10 Total/Ave. 8,563 0 0 0 0 8,563 105 64 60 
System 5 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 

14 1ST FL CEN OFFCS 1 1    9.8S4 9,884 0 0 0 0 0 250 19 1,038 
Zone 14 Total/Ave. 9,884 0 0 0 0 0 250 19 1,038 

15 2ND FL CEN OFFCS  1 1    8,674 8,674 0 0 0 0 0 105 66 55 
Zone IS Total/Ave. 8,674 0 0 0 0 0 105 66 55 

16 3RD FL CEN OFFCS  1 1    8,563 8,563 0 0 0 0 8,563 105 64 60 
Zone 16 Total/Ave. 8,563 0 0 0 0 8,563 105 64 6C 
System 6 Total/Ave. 27,121 0 0 0 0 8,563 460 29 1,153 
Building 159,799 18,202 0 0 0 32,386 6,095 19 25,681 
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ASHRAE 90 ANALYSIS - ALTERNATIVE 1 
COMBINED ECUS 

ASHRAE  90  ANALYSIS 

Overall Roof U-Value   = 0.088 (Btu/Hr/Sq Ft/F) 
Overall «all U-Value   : 0.313 (Btu/Hr/Sq Ft/F) 
Overall Building U-Value : 0.199 (Btu/Hr/Sq Ft/F) 

Roof Overall Thermal Transfer Value (OTTVr) = 3.96 (Btu/Hr/Sq Ft) 
Wall Overall Thermal Transfer Value (OTTVw) = 15.07 (Btu/Hr/Sq Ft) 
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SYSTEM TOTALS LOAD PROFILE - ALTERNATIVE 1 
COMBINED ECOS 

S Y S T E LOAD PROFILE 

• 

System Totals 

Percent  — Cooling Load — 
Design    Cap. Hours Hours 

Load (Ton) 

— Heating Load   
Capacity Hours Hours 

(Btuh)   (*) 

0 - 5 14.4 0 0 -182,567 
5 - 10 28.7 1 12 -365,133 

10 - 15 43.1 7 70 -547,700 
15 - 20 57.5 9 98 -730,267 
20 - 25 71.8 7 72 -912,833 

25 - 30 86.2 9 93 -1,095,400 
30 - 35 100.5 21 226 -1,277,966 
35 - 40 114.9 9 100 -1,460,533 
40 - 45 129.3 8 86 -1,643,100 
45 - 50 143.6 5 49 -1,825,667 
50 - 55 158.0 4 45 -2,003.233 

55 - 60 172.4 2 19 -2,190,800 

60 - 65 186.7 7 70 -2,373,366 
65 - 70 201.1 6 60 -2,555.933 

70 - 75 215.4 6 60 -2,738.5C0 

75 - 80 229.8 0 5 -2,921,067 

80 - 85 244.2 0 5 -3,103,633 
85 - 90 258.5 0 0 -3,286,200 
90 - 95 272.9 0 0 -3,463,767 
95 - 100 287.3 0 0 -3,651,333 
Hours Off 0.0 0 7,690 0 

13 
6 
6 
4 
4 
7 

10 
11 
40 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

173 
78 
78 
59 
48 
94 

139 
147 
541 

0 
0 
0 
0 
0 
0 
0 
0 

-- Cooling Airflow   
Cap.  Hours Hours 
(Cfa)   (%) 

0 
0 

0 7,403 

5,730.4 
11,460.7 
17,191.1 
22,921.4 
28,651.8 
34,382.1 
40,112.5 
45,842.8 
51,573.2 
57,303.6 
63,033.9 
68,764.3 
74,494.6 
80,225.0 
85,955.3 
91,685.7 
97,416.0 
103,146.4 
108,876.8 
114,607.1 

0.0 
100 2,520 

0 6,240 

Heat mg Airflow 
Cap. Hours Hours 

(Cfm) (*) 

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 
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 
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 8,760 
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BUILDING TEMPERATURE PROFILES - ALTERNATIVE 1 
COMBINED ECOS 

U I L D I N G     TEMPERATURE   P R 0 F I L E S 

Temperature   -  Zone Number   
Range 1   4   2  11   3   5   7   9  12  13   6   8  10  14  15  16 

(F) 

Max. Temp. 78.3 78.0 163.5 108.9 84.0 83.5 83.4 82.0 83.4 90.1 84.3 84.8 83.9 84.3 84.8 83.9 
Mo./Hr. 7 6 7 5 9 19 8 16 7 23 7 24 7 24 7 21 7 21 8 16 7 3 10 24 7 6 7 3 10 24 7 6 

Day Type 5       5        2        2        1114        4        2        5        15        5        15 

  Number of Hours   
Above 100 0 0 7,065 2,636 0 0-0 0        0 0       0        0 0 0 0 0 

95-100 0 0 279     169 0 0       0 0       0 0        0        0 0 0 0 0 
90 -   95 0 0 365 1,266 0 0        0 0        0 76        0        0 0 0 0 0 
85 - -90 0 0 307-    156 0 0        0 0        0 1,831        0        0 0 0 0 0 
80-85 0 0 241 1,183 693 786     749 363     614 1,473 1,217 1,377 877 1,217 1,377 877 
75 -   80 3,672 1,623 486     278 1,973 2,102 2,135 2,259 2,004 1,250 3,042 4,712 3,314 3,042 4,712 3,314 
70 -   75 2,103 4,132 17     784 932 769     773 1,067 1,054 616 1,049 2,339 1,386 1,049 2,339 1,386 
65 -   70 1,865 1,688 0     800 1,421 1,504 1,521 1,545 1,331 1,351 1,779     282 2,146 1,779 282 2,146 
60 -   65 1,120 1,293 0 1,346 980 1,035 1,032 1,368 1,155 1,553     370        0 668 870 0 668 
55-60 0 24 0     142 1,058 1,043 1,049 975 1,041 110     363         0 369 363 0 369 
50-55 0 0 0        0 738 653     640 545     681 0     434        0 0 434 0 0 
Below 50 0 0 0        0 965 868     861 638     880 0        6        0 0 6 0 0 

1in. Temp. 60.8 59.4 67.9   58.1 33.8 34.8   54.9 37.7   35.6 59.2   49.8   65.7 56.5 49.8 65.7 56.5 
Mo./Hr. 2   8 2 11 1   6   2   7 2   7 2   7   2   7 2   7   2   7 2   7   2   7   2 11 2   7 2   7 2 11 2   7 

Day Type 5 5 15 5 5        5 5         5 5        5        5 5 5 5 5 
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MONTHLY ENERGY CONSUMPTION - ALTERNATIVE 1 "y^:;'''' .■'■ ',-,, 
COMBINED ECOS ■'.' : 

• 

0 N T H L Y  ENERGY  C 0 N S U M P T I 0 

ELEC   DEMAND STEAM       STEAM 
Off Peak  On Peak  On Peak WATER On Peak 

Month         (kWh) (kW)  (Therm) (1000 Gl) (Thrm/hr) 

Jan         135,416 667 11,246 0 55 
Feb          122,519 667 10,411 0 55 
March         148,313 667 9,724 0 55 
April        123,931 667 2,842 0 43 
May         160,025 778 0 57 0 
June         164,813 823 0 91 0 
July         161,875 874 0 149 0 
Aug          173,409 834 0 101 0 
Sept         145,893 794 0 55 0 
Oct          134,870 667 1,822 0 40 
Nov          127,109 667 4,967 0 52 
Dec         128,968 667 9,808 0 55 
Total       1,727,141 874 50,822 454 55 

Building Energy Consumption : 68,692 (Btu/Sq Ft/Year) Floor Area =   159,799 (Sq Ft) 
Source Energy Consumption : 153,081 (Btu/Sq Ft/Year) 
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• 

■   EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 
COM8INEO ECOS 

1 

i T n M r u T n ki 

Oof  FAIII r\     -- 

L « L    11 1 c ii L n ü i 

thly Consumption 
June  July 

i/ u n a u n r i l U N " 

Total Nun Code Jan feb Mar Apr 
Mon 

May Aug Sep Oct Nov Dec 

■\0 'LIGHTS 
..:.' ELEC 
-  PK 

50971 
265.3 

46117 
265.3 

55825 
265.3 

18544 
>65.3 

53398 
265.3 

53398 
265.3 

48544 
265.3 

55825 
265.3 

48544 
265.3 

53398 
265.3 

48544 
265.3 

48544 
265.3 

611,651 
265.3 

•;-l MISC LO 
■■■■■■ ELEC 

PK 
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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

2 MISC LD 
GAS 
PK 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

■"■■';';;3 MISC LD 
.'./-'.'■■ OIL 

;<v- ■■:■?* 

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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

• 

V 4 MISC LD 

k■'■■ "■■"  P STEAM 
1 ■■■-;      PK 

o 
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 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

■'.V.: 5 MISC LD 
P H0TH20 

- PK 
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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

-' :'-|j^':.: "f'-.r.'i' 

v-;fc ,;;:6 ; MISC LD 
P CHILL 

?:S':V-5'~PK 
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 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

i EQ1001S 
-N*'-."'/V-'"■■.''. ELEC 
V-v?:'. W 

0 
0.0 

2-STG CTV <55< 
0    0 

0.0   0.0 

TONS 
0 

0.0 
11882 
81.7 

16670 
127.2 

27199 
177.3 

13532 
137.7 

11218 
98.3 

0 
0.0 

0 
0.0 

0 
0.0 

85,501 
177.8 '• 

:i;'vt: i EQsioo 
:"''::-.:V^:V:"':ELEC 

;,'■;. PK 
0 

0.0 

COOL 
0 

0.0 

ING TOWER 
0 

0.0 
0 

0.0 
5115 
23.3 

5115 
23.3 

4650 
23.3 

5348 
23.3 

4650 
23.3 

0 
0.0 

0 
0.0 

0 
' 0.0 

24,878 
23.3 

r'::i'  EQ5100 
;VV^*., WATER 

'""' PK 
0 

0.0 

COOLING TOWER 
0    0 

0.0   0.0 
0 

0.0 
57 

0.4 
91 

0.7 
149 
0.9 

101 
0.8 

55 
0.6 

0 
0.0 

0 
0.0 

0 
0.0 

454 
0.9 

1 EQS001 
ELEC 
PK 

0 
0.0 

CHILLED KATER 
0    0 

0.0   0.0 

PUMP C 
0 

0.0 

V. 
6562 
29.8 

6562 
29.8 

5966 
29.8 

6860 
29.8 

5966 
29.8 

0 
0.0 

0 
0.0 

0 
0.0 

31,916 
29.8 

% 1 EQ5010 
ELEC 
PK 

0 
0.0 

CONDENSER WATE 
0    0 

0.0   0.0 

R PUMP 
0 

0.0 

C.V. 
6562 
29.8 

6562 
29.8. 

5966 
29.8 

6860 
29.8 

5966 
29.8 

0 
0.0 

0 
0.0 

0 
0.0 

31,916 
29.8 

1 EQ5300 CONTROL PANEL & INTERLOCK 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
COMBINED ECOS 

ELEC Ö 0    0 0 220 220 200 230 200 0 0 0 ,1,070 
PK 0.0 0.0   0.0 0.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 i.o 

2 EQ100O PREVENTS COOLING ENERGY 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 . 

2 EQ5001 CHILLED WATER PUMP C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

2 EQ5C10 CONDENSER KATER PUMP C.V. 
ELEC 0 0    0 0 - 0 0 0 0 0 0 0 0 0 
PK 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 

1 EQ4S05 FC CENTRIF. FAN C.V. 
ELEC 9754 8825  10683 9290 10219 10219 9290 10683 9290 10219 9290 9290 117,051 
PX 46.4 46.4  46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 46.4 

1 EQ4Ö03 PC CENTRIF. FAN C.V. 
ELEC 2276 2059  2493 2168 2384 2384 2168 2493 2168 2384 2168 2168 27,312 
PK 10.8 10.8  10.8 10.8 10.8 10.8 10.3 10.8 10.8 10.8 10.8 10.8 . : 10.8 

2 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 0 0    0 0 0 0 0 0 0 0 0 0 0 
PK 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 

3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 13975 12644  15305 13309 14640 14640 13309 15305 13309 14640 13309 13309 167,695 
PK 66.5 66.5  66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 

3 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 1747 1580  1913 1664 1830 1830 1664 1913 1664 1830 1664 1664 ;; 20,962 

:PK 8.3 8.3   8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 

5 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 20030 18122  21937 19076 20983 20983 19076 21937 19076 20983 19076 19076 240,355 
PK 95.4 95.4-  95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 

5 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 2504 2265  2742 2384 2623 2623 2384 2742 2384 2623 2384 2384 30,044 
PK 11.9 11.9  11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 

6 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 20030 18122  21937 19076 20983 20983 19076 21937 19076 20983 19076 19076 240,355 
PK 95.4 95.4  95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 

6 E04003 FC CENTRIF. FAN C.V. 
ELEC 2504 2265  2742 2384 2623 2623 2384 2742 2384 2623 2384 2384 30,044 
PK 11.9 11.9  11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 

1 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM 1927 1784  1667 485 C 0 0 0 0 306 846 1681 8,696 
PK 9.4 9.4   9.4 7.4 0.0 o.o. 0.0 0.0 0.0 6.9 9.0 9.4 9.4 

1 EQ5020 HEAT WATER CIRC. PUH p c.v. 
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EQUIPMENT ENERGY CONSUMPTION - ALTERNATIVE 1 
C0M8INED ECOS 

ELEC 
. PK 

1 EQ5061 
ELEC 
PK 

2 EQ2101 
P STEAK 
PK 

2 EQ5020 
ELEC 

. PK ■■;.' 

2 EQ5061 
ELEC 
PK 

3 EQ2000 
GAS 
PK 

3 EQ5020 
ELEC 
PK 

6264 
29.8 

117 
0.6 

9319 
45.5 

5220 
24.9 

26 
0.1 

0 
0.0 

0 
0.0 

5667 
29.8 

6860 
29.8 

2983 
29.8 

0 
0.0 

CONDENSATE RETURN PUMP 
106   128   56    0 
0.6   0.6   0.6   0.0 

PURCHASED DISTRICT STEAM 
8627  8058  2358    0 
45.5  45.5  35.8   0.0 

HEAT WATER CIRC. PUMP C.V. 
4723 5717 2983 - 0 
24.9  24.9  24.9   0.0 

CONDENSATE RETURN PUMP 
23   28    15    0 

0.1   0.1   0.1   0.0 

PREVENT SUM OF HEAT ENERGY 
0    0    0    0 

0.0   0.0   0.0   0.0 

HEAT WATER CIRC. PUMP C.V. 
0    0    0    0 

0.0   0.0   0.0   0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2565 

29.8 

4534 

29.8 

5966 

29.8 
34,839 

29.8 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

48 

0.6 

85 

0.6 

112 
0.6 

652 

0.6 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

1516 

33.4 

4121 

43.4 

8127 

45.5 

42,125 

45.5 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2560 
24.9 

4574 

24.9 

4971 
24.9 

30,748 
24.9 

0 

0.0 

0 

0.0 

0 
0.0 

0 
0.0 

13 
0.1 

23 

0.1 
25 

0.1 
152 
0.1 

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 

0.0 
0 

0.0 

0 
0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
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UTILITY PEAK CHECKSUMS - ALTERNATIVE 1 ., ■.; .. : QM:0>-:^ 
'COMBINED ECOS  ' .■•-....' :"M$-$f;J:. i 

UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC DEMAND 

Peak Value   873.7  (kW) 
Yearly Time of Peak 14 (hr)  7 (mo) 

Hour 14 Month 7 

Eqp. Utility Percnt 
Ref.    Equipment Demand Of Tot 
Num. ,-; . Code Name Equipment Description    (kW) (%) 

.Cooling Equipment 

1      EQ1001S 2-STG CTV <555 TONS                  261.7 29.95 

Sub Total 261.7 29.95 

Sub Total 0.0 0.00 

Air Moving Equipment 

1 ■ . . SUMMATION OF FAN ELECTRICAL DEMAND        57.3 6.56 
3 SUMMATION OF FAN ELECTRICAL DEMAND        74.9 8.57 
5 SUMMATION OF FAN ELECTRICAL DEMAND 107.3 12.28 
6 SUMMATION OF FAN ELECTRICAL DEMAND 107.3 12.28 

Sub Total 346.8 39.69 

Sub Total 0.0 0.00 

Miscellaneous 

■ 'Lights V 265.3 30.36 
; Base Utilities 0.0 0.00 
Misc Equipment 0.0 0.00 

.Sub Total , • 265.3 30.36 

Grand Total 873.7 100.00 


