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EXECUTIVE SUMMARY
1. Introduction
1.1 Scope of Work

IES Engineers was contracted by the Savannah District of the US
Army Corps of Engineers in July 1986 to perform a complete energy
audit and analysis of forty-three dining facilities at Fort
Bragg, North Carolina. The essential elements of the Scope of
Work (SOW) are listed below. The majority of the buildings are
permanent structures with a remaining useful 1ife of over 25
years., Five of the buildings are temporary structures which are
expected to remain in use for at least ten years.

BRIEF DESCRIPTION OF WORK: The Architect-Engineer (AE) shall:

1. Perform a complete energy Audit and Analysis of the dining
facilities.

2. Identify all Energy Conservation Opportunities (ECOs)
including low cost/no cost ECOs and perform complete
evaluations of each.

3. Prepare programming documentation [DD 1391, Life Cycle Cost
Analysis Summary Sheet with backup calculations and Project
Development Brochure (PDB)] for any Energy Conservation
Investment Program (ECIP) projects.

4, Prepare implementation documentation for all justifiable
energy conservation opportunities.

5. List and prioritize all recommended Energy Conservation
Opportunities.

6. Prepare a comprehensive report which will document the work
accomplisned, the results and recommendations.

The project consisted of detailed audits of twenty dining
facilities and "walk-through" audits of the remaining twenty-
three buildings. The buildings are listed by number in Table
1-1. Per the SOW, the Building Loads Analysis and Systems
Thermodynamics (BLAST) computer program was used to simulate
existing energy consumption and to evaluate energy conservation
opportunities (ECOs) in the buildings receiving detailed audits.
"Walk-through" audits were then performed on the remaining
buildings in order to determine which of the previously
identified ECOs could be duplicated.

In addition to the energy audits, the SOW also called for the
testing of solar domestic hot water systems in buildings C-4122
and H-5718, and ventilation studies in all of the "C" buildings.




Table 1-1.

Buildings Included

List of Dining Facilities Audited

in Detailed Audit

Building

C-4122
C-4422
C-6432
C-8344
C-8750
C-9349
C-7236
D-2626
D-3404
H-5718

Sq ft

4,850
4,850
4,850
4,850
5,050
5,050
4,850
11,313
9,346
14,920

Building

0-9013
P-3042
[-1242
4-1437
A-3275
AT-4622
AT-4632
AT-4686
MT-6115
87-3849

Sq ft

4,800
7,857
3,168
7,500
5,608
2,800
2,800
2,800
2,375

13,400

Buildings Receiving Walk-through Audits

Building

€-3020
€C-3027
C-3321
C-4120
C-4125
C-4424
C-4426
C-4428
C-5528
C-5725
C-6525

Sq ft

4,850
4,850
4,850
4,850
4,850
4,850
4,850
4,850
4,850
4,850
4,850

Building

C-7433
C-7634
C-8339
C-8541
C-6726
C-8438
D-2105
D-3039
D-3055
H-4842
2-1105
2-1138

Sq ft

4,850
4,850
4,850
4,850
4,850
4,850
11,313
11,313
11,313
14,920
3,168
3,168




1.2 General Description of the Facilities

Refer to Table 1-1 for a listing of all of the facilities. The
"C area" buildings (buildings with the C prefix) are all similar
concrete block structures consisting of a dining facility
connected to a three story barracks. The barracks portion of
each building was not included in the SOW of this study. The
buildings are of two types; type 64 and type 121, with the only
difference being slight variations in the floor plan.

The "D" buildings are dining facilities serving the "D area
barracks". The barracks portion of each building was not
included in the SOW of this study. A1l of the buildings are
identical brick and block with the exception of D-3404. The
floor plan and interior equipment of building D-3404 is slightly
different from the other buildings.

Buildings H-4842 and H-5718 are relatively new dining facilities.
The two buildings are similar brick and block buildings with
slight variations in floor plans.

Building 0-9013 is a prefabricated metal building which serves as
a classroom and dining facility at the Mott Lake Training Center.
The classroom portion of the building was not included in the SOW
of this study.

Building P-3042 is a concrete block structure which houses a
warehouse and dining facility for Simmons Army Airfield. The
warehouse portion of the building was not included in the SOW of
this study.

Buildings 1-1242, 2-1105, and 2-1138 are three story brick and
block structures which serve as military police barracks. Each
building houses a kitchen and dining facility on the ground
floor. The SOW of this study included only the dining area
portion of the building.

Building 4-1437 is a relatively new brick and block structure,
half of which serves as a dining facility and the remaining nalf
as storage and offices. The storage and offices are not part of
the dining facility and were not included in the SOW of this
study.

Buildings AT-4622, AT-4632, and AT-4686 are identical temporary
wood frame dining facilities. The buildings have recently been
covered with wall insulation and metal siding. Building MT-6115
is similar to these buildings with the only difference being a
slight variation in size and the absence of new insulation and
metal siding.

Building 87-3849 is a large temporary wood frame structure
serving as a dining facility. One dining room wing of the
structure is currently used only periodically as a classroom, but
was surveyed under this contract.



1.3 Present Energy Consumption
1.3.1 Total Annual Energy Used

The total estimated energy consumption of the detailed buildings
audited,as predicted by the BLAST computer model is shown in
Figure 1-1. The total energy cost inciuding demand charges is
estimated at $495,716. This assumes completion of all planned or
ongoing projects. Figure 1-2 shows the total energy cost by fuel

type.
1.3.2 Energy Consumption by Building

Table 1-2 lists the energy consumption and cost by fuel type for
all detailed buildings audited. These costs include electric
demand costs. :

1.4 Energy Conservation Analysis
1.4.1 ECOs Investigated

A1l of the ECOs shown in the sample checklist (Table 1-3) on the
following pages were investigated for each building in the SOW.
Similar checklists for each building appear in the respective
chapter for that building. A "Yes" means that the ECO seemed
feasible in the field and was considered further. A1l those
marked "Yes" are described in this report, although after further
analysis some resulted in not being recommended. A “No" on the
checklist indicates that the ECO was unfeasible as explained. A
comparison of the SOW checklist and each of the building lists
will show that many additional ECOs were investigated.

A11 of the ECOs were evaluated relative to the base case building
simulations on BLAST., The BLAST runs were run interactively,
i.e., assuming implementation of previously analyzed ECOs. The
order of the BLAST runs is shown in Table 1-4. This order is
based on the assumption that ECO's which will reduce the load on
the HVAC equipment should be impliemented before HVAC ECO's are
implemented.

1.4.2 ECOs Recommended

Table 1-5 1ists all ECOs recommended for the detailed and walk-
through buildings in order of SIR. As indicated, the total
installed cost is estimated to be $261,975 with a total annual
savings of $110,880 for a payback of 2.4 years.




L.E.S.

Mechanical and Electrical Engineers
Chapsel Hill, North Carolina

Figure 1-1.

TOTAL ANNUAL ENERGY CONSUMPTION

OF DETAILED BUILDINGS
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Buildings Included in Detailed Audit

Building

C-4122
C-4422
C-6432
C-8344
C-8750
€-9349
C-7236
D-2626
D-3404
H-5718

Sq ft

4,850
4,850
4,850
4,850
5,050
5,050
4,850

11,313

9,346

14,920

Building

0-9013
P-3042
[-1242
4-1437
A-3275
AT-4622
AT-4632
AT-4686
MT-6115
87-3849

Sq ft

4,800
7,857
3,168
7,500
5,608
2,800
2,800
2,800
2,375

13,400




L.E.S.

Mechanical and Electrical Engineers
Chapel Hill. North Caroling

Figure 1-2.

CALCULATED ANNUAL ENERGY COST 1987

OF DETAILED BUILDINGS
BASED ON BLAST ANALYSIS
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ELECTRICITY FUEL OIL TOTAL
FUEL TYPE

Buildings Included in Detailed Audit

Building Sq ft Building Sq ft
C-4122 4,850 0-9013 4,800
C-4422 4,850 P-3042 7,857
C-6432 4,850 [-1242 3,168
C-8344 4,850 4-1437 7,500
C-8750 5,050 A-3275 5,608
€-9349 5,050 AT-4622 2,800
C-7236 4,850 AT-4632 2,800
D-2626 11,313 AT-4686 2,800
D-3404 9,346 MT-6115 2,375
H-5718 14,920 87-3849 13,400
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Table 1-4. Order of Computer Runs to Account for Interaction

—
—

base case as observed during field investigation
(including planned projects)

implement envelope ECOs

implement lighting ECOs

implement ECOs to miscellaneous equipment
implement HVAC ECOs

O WwnN
— et e

14



0°0 I°v1 2°1 2L°¢ b1 0 G9 06 burddiLuysasayjeap 92/9-9-1-0
0°0 6°L9 €°9 82°'v v°2 G- 6t € 98/ %2eQ33S IYBLN GIT19-1W-1-V
£°6¢ 0°0 0°1 28"V 0°1 0 612 122 burddLugsaayieap Z2v0€-d-1-0
8°8- 0°0 L°11 9% "9 9°1 0 99 v0T burjybL juasdsauonid 6Y8E-18-v-D
v 9P 0°0 0°0 et 81 0 V12 906§ jejsowday; 3d3eqias ybiN £106-0-1-V
0°0 0°0 1°6 LG°8 G'1 0T 1§ 06 buLyybiL juadsauony 4 2v0€-d-v-9
2°¢€2 0°0 0°0 98-8 22 0 L€ L0€ burddiLuysasyieap £106-0-1-0
0°0 L°'881- 97221 L1°6 0°1 6692 0€S 0€0¢ A3]P3YH 4331500§g weals v€9/-3-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€S 0€0€ AB8)RAH 423500g wWeal§ 6v€6-2-9-4
0°0 L°881- 97221 81°6 0°1 G692 0€S 0€0¢ A83P3H 48315009 weajls G269-2-9-4
0°0 L 881- 9°221 81°6 0°1 G692 0€G 0€0¢ U373 B3N 493500g wWeal§ G2/6-2-9-4
0°0 L8881~ 9°221 81°6 0°1 G692 0€S 0€0¢ 43)P3H 4235009 weal§ 82vv-3-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€S 0€0¢ A33R3H 4915009 wWR3IS bp€8-2-9-4
0°0 L°'881- 97221 81°6 0°1 6692 0€S 0€0¢ 49103H 4835009 wWeals GZlp-2-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€S 0€0¢ 491R3H 4835008 wWeIIS 22v%-2-9-4
0°0 L7881~ 9°221 81°6 0°1 G692 0€§ 0€0¢ 433P3H 4835009 weajls 06/8-2-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€6 0£0¢ 433L3H 493S00g WeaLS 92%t-2-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€S 0€0¢ 493e8H 4935009 Wed3l§ 1¥68-2-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€s 0€0¢ A33R3H 4935009 WeIIS 82G66-3-9-4
0°0 L°'881- 9°221 81°6 0°1 GG92 0€S 0€0¢ 493R3H 493S00g wWeals 020€-2-9-4
0°0 L°881- 97221 81°6 0°1 G697 0€S 0€0¢ 493P3H 4235009 wWeajls§ 2€9%9-2-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€S 0€0¢ J33P8H 4335009 wWea3ls L20€-2-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€S 0€0€ 433RAH 4235009 wWeal§ €€P/-2-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€S 0€£0€ 433L3H 4d3S00g Weals 12€€-2-9-4
0°0 L°881- 97221 81°6 01 G692 0€s 0€0¢ 493RBH 4935008 wWeals§ 6£€8-2-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€G 0f£0¢ 431P3H 4335008 weals 021t-2-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€S 0£0¢ 49)@dH 4d31s500g weslg 221%-23-9-4
0°0 L°881- 9°221 81°6 0°1 G692 0€6 0€0¢ J3}P3H 4d3S00g WealS vevv-2-9-4
0°0 0°0L2 0°02 €9°0T 0°1 0°LE- 0 HEET 079921 SL043U0) %2eQ313S UBLN  G/ZE-Y-1-Y
0°0 2 ¢€- 2°8 82°v1 G0 26 1§ 26 butjybLy jusdssuon|4 zZ€9p-1V¥-¥-2
0°0 6°2- 28 GG'VT 670 26 €5 26 BburtyybLy Jusdsasuoni4 2z9¢-1V-p-2
0°0 2°GL1- 6°€11 86°91 970 9209 vG2 906¢ 433e3H 4935009 wWeals LEVT-9-9-4
0°0 G'G¢ 0°0 v1°€2 G0 0 2¢€¢ £61 SLo43u0) uteday 989v-1V-62-Y
9°p2¢ 0°0 0°0 G2'vg 170 0€1- 8161 102 sagn) 4a|Log ueal) 6p8E-18-8-9

NLgW NLEW nNign IS SYA  A9YINI-NON A9¥3INI 1502 NOI1dI¥JS3Q ANV 023
110 2# SY9 2313 MIVEAYd SHNTAYS $¢ 03T1VLISNI

SYNIAYS TYNNNY YY¥3A 1SY¥I4

sbutpping |1y ‘¥1S Aq pajuey sp)3 popudwwoddy ‘G-1 alge;

® ® ®

15



COMODOODOOODOOOODOOODOOODO~NODOONODODODOCODOOOOO
. e s & s 4 s s 4 s s e s s
COTOOOOOODOOOOOODOOODDONOMOMODOODOOOOO O
O (e}
(ap] o~

.

v 11~
v 11~
v 11~
v Il-
v 1l-
8°6

2°6¢
L7 0V
1°01
0°0

o ™M
™

L T
— [ag]

.

ITTOWOD—~OLDVDOVDOROVLOVDDTFTO T
N
!

—_—r OO OO OO OO ONO T

i

SVY9

0°1v
0°1v
0°1v
0°1v

—
<

s e e e e & & o e e
N L I |
}

O

NNOOATDDT OO OO DO O ONMNODDOTNOOO
.
et ONNNULNNNNNNNNNNNOSNODODOWD — N -

NERE!

SINIAVYS TVNNNY

29°¢
¢9°¢
29°¢
¢9°¢
¢9°¢
L9°2
69°¢
88°¢
€6°¢
v6°2
96 °¢
66°¢
¢0°¢
20°¢
p1°¢€
Iv'¢
Iv°€
1v°¢
Ir°€
v ¢
Iv°€
Iv°¢€
Iv°¢
Iv "¢
Iv°¢
v ¢
Iv°€
Iv°¢
v°¢€
v €

. . e . . . . . . . e .

. .

. . . . . . . . . . . - . . .

et N rd el At N S e A rd e A A A A A A N T NN Y M ed N O = < < << <

TTOLTTTTITTTSTTTSLTSTLTTTTONONOMMNOOO N LW W

SYA
AJIVEAVd

(panutjuo)) sbuipring ||y

8E€ <
BEZ

<
(ag]
N

8t

o]
(ap]
o

[e)} ~
—
}

OO ODOCOVNODOODODODOODODOOODODODOOCDOOOOO

/¢
L€

AJUINI-NON ADHINI
SONIAYS ¢
dv3A 1Syl

‘YIS Ag pajuey*sp)3l papusawwodlay ‘G-

6612 butjybLq jusdsauony4 62.G-3-%-9
6G.2 ButyybLy juadsauonid  €E€V/-3-b-D
6642 burqybLy juadsauony4 L20€-0-9-)
6G.2 buriybi juadsauony4 62G69-3-¥-2
66.2 butjybLy jusdsauoni4  020€-2-b-2
06 burddiLuaysasayream  221v-3-1-0
SbS s3ybLq 301Ld dt3ewolny GIT9-1W-G-9
819 uoLjeyinsul |[eM GTIT9-iW-/-0
06 burddraisaayjeam  2€p9-2-1-0
2606 uoLje|nsul J133y 6v8E-18-€-0
SPG sjybLy j01Ld dL3eWOINY  989p-1Y¥-G-9
vL€9 49]L0Q 43| |PWS | [RISU] 6yBE-18-T11-9
GpG syybLy j01Ld dt3PWORNY  229Y-1V-G-9
TvET buLtjybLq juadsaaoni4  €106-0-v-2
812 jyuep abeuo3s ¥jeynsul 2z29p-1Y¥-2-4
06 burddiuaysasyream  021v-2-1-0
06 butddirajzsuayjeap L20€-2-1-0
06 burddiLaysaayjeam  12€€-23-1-0
06 butddiajsuayjeap GZ1v-2-1-0
06 burddLujsasyream  ge€v/-2-1-0
06 burddiuysasyiream  pzZyv-2-1-0
06 burddiaysaayieam  Gz269-3-1-Q
06 burddLuagsasyjyeam  6£€8-23-1-0
06 burddiaysasayieam  020€-2-1-0
06 burddiuagsasyyeam  gzyv-23-1-0
06 burddLaasaayjeam  p€9/-3-1-0
6GL2 butjybLy jusdsaduoni4  221p-3-b-2
06 burddiaysaayream  G2/6-3-1-0
06 burddiaysuaayieam  9zyy-2-1-0
06 butddiLaysudyjesm  8zG6G-9-1-0
0€L1 uoLje|nsul ||BM 6p8E-18-/-0
06 burddiuisuayieam  9¢z2/-2-1-0
06 butddLujsadayieam  gepg-3-1-0
1509 NOILdI¥IS3IA ANV 023
G31TIVLSNI

1 @L9®ey

16




.
.

0°0 0°0 2 01 66°1 8 ¥ 91- €1 210 43z1wouo0d3 grng Auq GZIp-J-/L1-V
0°0 0°0 2°v1 66°1 8" v 91- €Y1 219 48Z1wouod3 qing Aug 020€-2-L1-V
0°0 0°0 21 661 8 v 91- €Y1 219 43zZLwouod3 qing A4Q 826G-2-LT-V
0°0 0°0 2°v1 66°1 8"V 91- €Y1 219 Jaziwouod3 qng Au@ G269-2-L1-Y
0°0 0°0 201 661 8" v 91- £ 1 219 J43zirwouod3 qing Aug 021v-2-L1-V
0°0 0°0 AR 661 8"t 91- €1 219 48ZL1wouod3 qing AuQg H€9/,-2-L1-Y
0°0 0°0 271 661 8 ¥ 91- €1 219 48Z1wouod3 qrng Lug 12€€-2-L1-V
0°0 0°0 291 661 8 v 91- v 1 219 49Z1wouo0d3 qing Aug 82Zpy-2-L1-Y
0°0 0°0 AR A 661 8 v 91- A 219 Jaziwouod3 qrng L4q £20€-0-L1-V
0°0 0°0 2 vl 66°1 8" v 91- €v 1 219 J48z1wouodl qung Auq 92vb-2-L1-Y
0°0 1°6- 92 £0°2 6°6 8¢€2 £€2 6612 ButaybLq quadsauoni4 2€%9-2-v-2
0°0 9°¢- vve 11°2 6°6 8€¢e 2¢€2 6612 Buryybry juadsauony4 92/9-3-%-9
0°0 9°¢- v b2 11°2 6°S 8€2 2¢€2 6GL2 BurLgaybL 3Jusdsauony4 8€¥8-2-v-2
0°0 9°¢- vve 11°2 6°G 8¢e 2¢€e 65 .2 BburyybLq jJuadsauony 4 9¢€2.-J-v-2
0°0 0°0 2°S1 G1°2 Gy 91- €61 219 48zLwouod3 ging uq bpyee-I-L1-V
0°0 0°0 2°G1 G1°2 Gy 971- €61 219 48ZLwou0d3 qing Aug IvG8-I-L1-Y
0°0 2°9- 8°2¢ L1°2 LS 90¢ L0O€ 1L¥¢€ burjybL quadsauony4 6v€6-J-v-D
0°0 8°G- 6°2¢ 61°2 9°G 90¢ 01¢ DAY Buraybry jusdsauony 06/8-3-v-2
0°0 0°0 9°91 L€°2 Tt 91- L91 219 4aziwouod3 qng Aug 221p-23-L1-¥
0°0 L°2- 1°0¢ ov "¢ 2°6 8¢2 €62 662 butyybLq Jusdsasuony 4 bvEQ-3-v-9
0°0 L' 2- 1°0¢€ 0v°2 2°G 8¢¢ £62 6G.2 buryybLq jusdsauony4 1¥68-9-v-9
0°0 € ¢- 0°1¢ 22 1°6 8€2 00¢€ 66/2 ButjybLy jJusdsauony4 220v-2-v-2
0°0 0°0 6" L1 8G°2 L€ 91- 081 219 49zL1wou0d3 qIng A4q  ZE€V9-3-/L1-Y
0°0 bo11- 0" 1t 29°2 G P 8€2 I/€ 6.2 butjybL juadsauony 4 82G66-2-¥-9
0°0 TAREE 0'1v 29°2 'y 8¢€2 1L€ 65L2 ButaybL jusdsauongy 9Zvbv-23-v-92
0°0 v 11- 0" 1V 29°2 G Y 8€2 1/€ 66.2 buryybLq Juadsauony4 v€9/-3-%-9
0°0 po1l- 0" 1t 29°2 Gy 8€¢ T/¢€ 6G.2 Buraybiq jusdsauonyy v2vv-2-v-9
0°0 P 11~ 0" 1t 29°¢ Gt 8¢? 1/¢€ 6S5.2 burjybit Juadsauony4 G2Iv-2-¥-2
0°0 vo11- 0" 1p 29°¢ G v 8€2 L€ 6G.2 butyubLq juadsauonyy 6€€8-3-v-2
0°0 AR 0" 1y 29°2 Gy gce 1L€ 6S.2 buraybLy jusdsauony4 82vtv-2-v-2
0°0 v 11- 0" 1t 29°2 Gy 8¢€2 1€ 6G.2 burjybir juadsauony|y 021v-3-%-2
0°0 v 11~ 0" 1V 29°2 Gy 8¢2 1/¢€ 6G6.2 buryybL Juadsauony4 12€€-2-v-93

N1gW nigw N1GW ¥IS SYA  A9YINI-NON A9¥3INT  1S0)D NOILdI¥IS3A aNV 023
110 2# SY9 23713 AIVEAVd SONTAYS $ 0371V LSNI

SYNIAVS TYNNNY YY3IA 1SHT4

(panuijuo)) sburpping 1Y ‘YIS Ag pajuey spd)3 papudwwoday ‘G-1 3|qey

o o ®

17



0°0 €12 2°91 2171 L70T 0 692 €282 S| 0u43u0) Jteday 82vbv-2-62-VY
0°0 €° (2 2°91 21°1 L°0T 0 G692 €282 S|043u0) 4teddy E€€¥L-2-62-V
0°0 €12 2°91 21°1 L°01 0 G692 £28¢ S{043u0) urLeday 92pbv-3-62-V
0°0 €°12 2°91 2171 L°01 0 692 £282 S|043u0) Jteddy pZvv-2-62-V
0°0 €12 2°91 2171 L°01 0 692 £282 S|04ju0) uteday G2Iv-3-62-Y
0°0 €712 2°91 21°1 L°01 0 692 £282 s|o43u0) Jreday 6€€8-2-62-V
0°0 €12 2°91 21°1 L°01 0 692 £282 S|{0ua3ju0) 4redsay (02Tv-2-62-Y
0°0 €712 2°91 21°1 L°01 0 692 £282 S|043u0) 4teday 020€-2-62-V
0°0 €12 2°91 21°1 L7071 0 692 £282 S|043u0) uteday [20€-2-62-Y
0°0 €12 2°91 21°1 L701 0 692 €282 S1043u0) 4L Jay G269-2-62-V
0°0 €12 2°91 21°1 L°0T 0 692 £282 S|o0ua3ju0]) uteday G2/G-3-62-Y
0°0 €712 2°91 21°1 L°01 0 692 £282 S1043u0) J4reday 12€€-3-62-VY
0°0 0°0 2°91 G1°1 v°8 0 €91 G/E1 S|04aju0) ateday 81/G-H-62-Y
0°0 1°6 9°0 91°1 Sy 0 0P 081 burddiLuagisaayjeapy 06/8-2-1-0
0°0 v 6 L°0 12°1 €'y 0 2t 081 buirddiLujsasayresM  6p€6-2-1-0
0°0 8°v€ 0°91 L2°1 L6 0 162 £282 S| 043u0) 4teday 2€$9-2-62-V
0°0 £°61 1°0 el 6°¢€ 0 98 6€ € burddiuysaayieam 229v-1v-1-0
0°0¢€ 0°0 0°0 6€°1 G'¢ 0 LLT v29 "J3sudyjeaM uo0o0Qq vd2e|day 6v8E€-18-1-0
0°0 1702 1°0 ov°'1 8°¢ 0 68 6€¢€ butddLuarsaayjieam 2¢€9p-1v-1-0Q
0°0 012 2°0- v 1 8°¢ 0 LT1 18727 BurddLajisaayjeam GIT19-1W-1-0
0°0 G€2 0°0 29°1 €°¢ 0 €01 6€ € burddiaisaadayream 989p-1y-1-0
0°0 0°0 2721 L9°1 L°G 91- €21 219 49zZtwouod3 qing AuQ GEY8-I-L1-V
0°0 0°0 2 21 L9°1 L°G 91- £21 219 49zitwouod3 qing AuQ@ 9€2(-2-/L1-Y
0°0 0°0 2721 L9°1 LS 91- £21 219 J49ztwouod3 qng Aug 92/.9-9-/L1-Y
v-2¢€2 0°0 vy 89°1 9°¢ 0 62€1 69/ uoLje|nsu] 400|4 6v8E-18-6-0
0°0 8°9 G0 GL°1 0°¢ 0 0€¢ 06 burddLualsuasayijeapm 22vv-2-1-0Q
0°0 L°9 L°0 £€8°1 82 0 2¢ 06 butddLuysuayieapm 1¥68-2-1-0
0°0 L9 L7 0 £€8°1 8°2 0 2¢€ 06 burddiuagsaayjeap Pv€8-2-1-0
0°0 0°0 2 1 66°1 8" ¥ 91- £ 1 219 4aziwouod3 qing Aug vZpv-2-L1-V
0°0 0°0 291 66°1 81 971- v 1 219 48ZLwou0d3 qng A4g G2/G-2-L1-VY
0°0 0°0 2°v1 661 8 v 91- €Y1 210 483ZLwouo0d3 qng Aug 6£€8-3-L1-Y
0°0 0°0 2 1 66°1 8"y 91- €1 219 J8zLwouod3 qing Aug €€VL-D-L1-Y

nigw NigW nNigw 41S S¥A  A9YINI-NON A9¥INI 1S02 NOILdI¥IS3IQ aNY 023
110 2# SY9 7313 NIVEAVd SYNIAYS § Q31TVLSNI

SYNIAYS TYNNNY dV¥3A 1SY¥I4

(penuitijuo)) sbutpping |y ‘YIS £q paxuey‘sp)3j papuadwwoday ‘G-1 3[qe)

)
‘ ' ‘ .

18



(Continued)

FIRST YEAR
$ SAVINGS
ENERGY NON-ENERGY

Buildings

Recommended ECOs,Ranked by SIR, All

Table 1-5,
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. 1.4.3 ECOs Considered but not Recommended

Table 1-6 is a list of typical ECOs which were analyzed but were not
found to be cost effective.

Table 1-6. Typical ECOs Not Recommended

ECO Title Reason Rejected
F-7 Waste Water Heat Recovery SIR < 1.0
F-8 Heat Pump Water Heater SIR < 1.0
G-3 Refrigerant Heat Recovery SIR < 1.0
G-4 Exhaust Heat Recovery SIR < 1.0
D-1 Double Pane Replacement Windows SIR < 1.0
A-32 Replace HVAC System SIR < 1.0

1.5 Energy and Cost Savings

Table 1-7 summarizes the ECO cost and dollar savings by type of
building. As noted, the total cost of implementation is $261,975,
with an energy savings of $43,795 and a non-energy savings of
$67,085, for a payback of 2.4 years.

Table 1-8 summarizes the total annual energy cost and consumption by
fuel type for the detailed buildings before and after energy
conservation. Figures 1-3 and 1-4 also show energy cost and
consumption before and after energy conservation for the detailed
buildings.

Table 1-9 shows the energy consumption and cost per meal and per
square foot for the detailed building. The consumption and cost per
square foot data was extrapolated to similar walk-thru buildings to
form Table 1-10., Figure 1-5 combines the calculated energy cost for
the detailed buildings and the extrapolated cost for the walk-thru
buildings to show the total energy cost before and after energy
conservation.

1.6 Projects Developed

Table 1-11 summarizes the projects developed. Many ECOs listed un
the ECO summary table (Table 1-5) have not been programmed; thus the
totals for Table 1-9 are less than Table 1-5. These ECOs were not
programmed because it was discovered at the Interim Presentation
that they have been included in other ongoing projects or are no
longer applicable.
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Table 1-7, Recommended ECOs, By Building Category
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L.E.S.

Mechanical and Electrical Engineers
Chapel Hill, North Carolina

Figure 1-3.

ENERGY CONSUMPTION BEFORE & AFTER
OF DETAILED BUILDINGS

70

50 77 AN\
7N
>0 YN N

/, , A \
&5 . h /4§\}\
EE AN AN
. CONN NN

55 ///A N ;é/\Q
’ 20 '/////\\\\ ;% \\\\
— /7',K\ ///”\\\
o LA NN
7N s N AN

o NN RN NN N

ELECTRICITY FUEL OIL GAS TOTAL
FUEL TYPE

7] BEFORE NN AFTER

Buildings Included in Detailed Audit

Building Sq ft Building Sq ft
C-4122 4,850 0-9013 4,800
C-4422 4,850 P-3042 7,857
C-6432 4,850 [-1242 3,168
C-8344 4,850 4-1437 7,500
C-8750 5,050 A-3275 5,608
C-9349 5,050 AT-4622 2,800
C-7236 4,850 AT-4632 2,800
D-2626 11,313 AT-4686 2,800
D-3404 9,346 MT-6115 2,375
H-5718 14,920 87-3849 13,400
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DCLLARS PER YEAR
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L.E.S.

Mechanical and Electrical Engineers
Chapel Hill, North Carolina

Figure 1-4.

ENERGY COST BEFORE & AFTER
OF DETAILED BUILDINGS
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Project Summary Totals

Table 1-11,
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Project # 5 Fluorescent Lighting

Project # 6 Controls ECO's
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Project # 7 Dry Bulb Economizers
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Project #1

Projects #2-7 are assumed to be impliemented in 1989;
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Note

Does not include ECOs which have been programmed or determined not applicable
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tiation of this study.
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due to demolition subsequent to the
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Figure 1-5.

ENERGY COST BEFORE & AFTER
(Includes All Buildings)
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Project #1 consists of Low Cost/No Cost ECOs. These are ECOs which
will be completed with DEH funds, scheduled for 1988.

Project #2 has been programmed as a QRIP project for 1989.

Projects #3-7 do not qualify for any of the funding categories
listed in the SOW (ECIP, QRIP, PECIP, O0SD/PIF). Programming
documentation similar to QRIP documents was completed for these
projects for 1989, at the request of base personnel. These projects
will be funded under other military programs.
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