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EXECUTIVE   SUMMARY 

1. INTRODUCTION 

This report presents the results of Increments A, B, C, F, and G of the 

Energy Engineering Analysis Program conducted at Hunter Army Air Field, 

Georgia, by JRB Associates under Contract No. DACA21-80-C-0014.  This report 

includes analyses of the energy patterns at the facility, and the identifica- 

tion and evaluation of energy conservation opportunities.  The results 

obtained indicate that energy use at Hunter AAF can potentially be held at 

a 7.5 percent increase in FY 1985 over FY 1975 energy use.  This is achieved 

even though the total square feet of heated space is projected to increase by 

12 percent.  The report is organized into 5 volumes, plus appendices. 

2. EXISTING ENERGY USE 

Fuel oil, natural gas, and electricity are the main energy sources at 

Hunter AAF.  In FY 1975 the total energy use at the Post was 399,600 MBtu.  A 

summary of the FY 1983 basewide energy use by fuel type is given in Table 1, 

which shows that electricity currently accounts for approximately 72 percent 

of total energy use.  Total energy use at the Post for the years 1977 to 1983 

is shown in Table 2. 

Early work in this study emphasized energy use in buildings.  Initial 

data for the study were gathered through a series of site visits during which 

buildings were inventoried, patterns of building energy use were identified, 

and typical buildings were selected for detailed study in each category. 

Energy use data was analyzed to determine how much energy the various types of 

buildings use and their functional energy use.  Since this effort took place 

in 1980, FY 1979 energy use data was the basis of the analysis.  Figures 1, 2, 

3. and 4 provide a summary of the building inventory and energy use in FY 

1979.  The energy profiles in these figures were developed by evaluating the 

energy use of typical buildings and expanding those values to represent the 

entire Post. 
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Dining 

Warehouses 

FIGURE 1.  HEATED AREA BY BUILDING CATEGORY 

Housing 

FIGURE 2.  TOTAL ENERGY END USE 
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Figure 3.  Estimated Energy Use By Energy Using System 

LPG 0.3% 
Natural 
Gas 3.7% 

Figure 4.  FY 79 Actual Energy Deliveries 
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3. ENERGY CONSERVATION MEASURES DEVELOPED 

The energy conservation opportunities at Hunter AAF are summarized in 

Table 3.  This table shows all projects recommended and the resulting economic 

indices.  These energy conservation opportunities were developed by analyzing 

their applicability to typical buildings.  Those that met ECIP criteria were 

developed into projects with appropriate documentation (DD Form 1391's and 

PDB's).  Table 4 provides a listing of the recommended ECIP projects.  Other 

recommended energy conservation projects identified by JRB are listed in 

Table 5. 

Recommended policy changes for Hunter AAF to improve energy management 

include: 

• Install a full time energy office at Hunter AAF to manage the 
conservation program; and 

• Increase the level of contract maintenance activity on energy systems 
such as steam distribution lines, steam traps and HVAC controls. 

4. ENERGY AND COST SAVINGS 

The total energy savings potential of the recommended energy conservation 

projects is 167,539 MBtu per year.  The represents an estimated energy cost 

savings of $1,184,751 using FY 1985 projected energy costs.  The impact on 

Hunter AAF's total energy use represented by these projects is shown in 

Table 6. 

5. RESULTS OF INCREMENT A - BUILDINGS 

The scope of Increment A included an engineering analysis of all existing 

buildings at Hunter AAF.  For each type of building, specific characteristics 

having a significant effect on energy were identified.  Table 7 shows these 

characteristics.  The energy use of these buildings is identified in that 

table.  Based upon these analyses, energy conservation projects were evaluated 

using ECIP criteria to determine acceptability.  The recommended ECIP projects 

developed under Increment A are identified in Table 4. 

JRB Associates 
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TABLE 7.  HUNTER ARMY AIRFIELD CATEGORY DIVISION - TYPICAL BUILDINGS 

CATEGORY SUBGROUP TYPICAL  BUILDING HEATED SO.FT. COOLED   SQ.FT. WALL TYPE ROOF TYPE 

! 
CO 
UJ 
O 

U. 
u_ 
o 

A-1 232 126,297 67,899 Wood Wood 

A-2 

A-3 

1157 

1279 

98,856 

110,625 

88,998 

108,633 

Concrete/ 

Concrete/ 
_Jlask 

Concrete/ 
Block 

Wood 

Wood/ 
.JtetAl 

Wood A-4 1235 26,178 21,280 

SUBTOTAL 361,956 286,810 

CD 

z   CD 

Q 

"•' 
1275 55,366 55,366 Concrete/ 

Block 
Reinfor. 

SUBTOTAL 55,366 55,366 

1 

CD 
2: 

CO 

o 
■3d 

C-l 1408 24,278 19,394 Wood Wood 

C-2* 326 55,706 0 Concrete Wood 

C-3 2209 664,730 664,730 Concrete/ Wood 

C-4* 6010 35,918 34,350 Brick Wood 

C-5 1275 394,061 393,789 Concrete/ 
Block 

Reinfor. 
Concrete 

SUBTOTAL 1,174,693 1,112,263 

CO 
UJ 
CO 

o 
3:   Q 
UJ 
en 
<3L 
3 

D-l 703 126,343 29,221 Wood Wood 

D-2 1036 106,717 94,468 Concrete/ 
Block 

Reinfor. 
Concrete 

SUBTOTAL 233,060 123,689 

UJ 

1 

CO 
O- 
o 
rn 
CO 

E-l 1131 89,786 45,872 Metal Metal 

E-2 811 160,721 129,215 Concrete/ 
Block 

Reinfor. 
Concrete 

E-3 850 204,851 103,641 Metal Reinfor. 
Concrete 

E-4 1203 39,487 17,557 Wood Wood 

SUBTOTAL 494,045 296,285 
1 

u_ 

UJ 

CE 
UJ 
CO 

F-l 1031 98,533 82,520 Wood Wood 

F-2 925 24,697 0 Brick Reinfor. 
Concrete 

F-3 1290 60,705 49,963 Block Metal 

F-4 1413 8,454 6,807 Wood/ 
Brick 

Reinfor. 
Concrete 

F-5 1413 155,330 130,486 Brick Metal 

F-6 1280 29,178 17,139 Brick Reinfor. 
Concrete 

F-7 1286 27,288 27,288 Wood/ Reinfor. 

SUBTOTAL 404,185 314,203 

TOTALS 2,724,105 2,188,616 

»Barrack B 
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6. RESULTS OF INCREMENT B - DISTRIBUTION SYSTEMS, EMCS 

The scope of Increment B involved an engineering analysis of the Post's 

utilities, energy distribution systems, the existing plants, and the potential 

for an EMCS.  Load profiles for each energy source were performed.  The annual 

energy use profile for fossil fuel and electricity is presented in Figures 5 

and 6, respectively.  An evaluation was performed for connecting other 

buildings at Hunter AAF to the current EMCS.  The use of an VHF-FM control 

energy management system was also analyzed.  As the result of these evalua- 

tions, one ECIP project was recommended.  This is listed in Table 4. 

7. RESULTS OF INCREMENT C - RENEWABLE ENERGY 

The Increment C study at Hunter AAF was an analysis of both passive and 

active solar applications on Post.  A life cycle cost analysis was performed 

to determine the most economical system for solar application.  The study 

showed that solar systems which would meet Total Energy Selection Live Cycle 

Cost Criteria (ETL 1110-3-302) could be installed for the commissary and 

dental clinic.  The commissary solar system had a 13 year payback and saved 

388 MBtu annually.  The dental clinic had all year payback and saved 123 MBtu 

annually. 

8. RESULTS OF INCREMENT F - FACILITY ENGINEER CONSERVATION MEASURES 

The scope of work to be performed under Increment F is the identification 

of energy conservation opportunities that are within the Facilities Engineer 

funding authority, or which satisfy QRIP, OSD PIF, or PECIP requirements.  In 

the performance of the Increment F evaluation, 19 buildings on Post were 

evaluated and five infiltration tests were performed. 

Another element of the Increment F report is to identify the energy 

conservation measures accomplished by the Post since 1975.  Table 8 lists 

these projects.  Also addressed are the planned facility changes and their 

impact on energy use.  These are shown in Table 9.  The recommended Increment 

F projects are presented in Table 10. 
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TOTAL INCOMING FUEL ENERGY (BTU/YEAR) 

136.3 x 10' 

AVAILABLE FOR DISTRIBUTION (BTU/YEAR) 

99.5 x 109 

V 
TOTAL ENERGY AVAILABLE FOR 

BUILDINGS (BTU/YEAR) 

96 x 109 

 > L  v f \ f 

HEATING 
(BTUxl09) 

DOMESTIC 
HOT WATER 
(BTUxl09) 

PROCESS 
(BTUxl09) 

OFFICES 11.84 0 0 

DINING 5.41 4.92 .70 

HOUSING 26.63 6.39 0 

WAREHOUSES 4.22 0 0 

SHOPS* 15.60 0 1.65 

SERVICE 16.03 1.68 .87 

TOTAL 79.78 13.00 3.22 

BOILER LOSSES AND 
POWER HOUSE STEAM 
USE (BTU/YEAR) 

36.3 x 105* 

DISTRIBUTION 
LOSSES 

(BTU/YEAR) 

3.5 x 109 

FIGURE 5. HEATING ENERGY PROFILE FY 1979—HUNTER ARMY AIRFIELD 

SOURCE:  Appendix C 
"Adjusted to account for partial shut off (FY 1979) during facility 
renovation, see Appendix C, pg. 23 
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TABLE 8.  PROJECTS WITH ESTABLISHED ENERGY SAVINGS 

Project Annual Energy Savings (MBtu) 
Electricity No. 2 Oil Total 

1. Family Housing 

• Storm windows 

2. ECIP Funded 

• Insulate and weatherstrip 
administration buildings 

3. Operation and Maintenance 

• Storm doors in family housing 

• Honeywell  1000 computer 

• Renovate steam lines 

TOTAL 

4,744.8 

15,594.0 

1,099.4 

N/A 

N/A 

21,438.2 

4,602.0 

30,406.0 

1,384.5 

N/A 

N/A 

36,392.5 

9,346.8 

46,000.0 

2,483.9 

N/A 

N/A 

57,830.7 

JRB Associates 

15 



• - 

<u *—» CM p- rH r- vo r» co en rH 
3 rH mr>uisi If» •*!• o> J3 

0) 4J CO Tf^rtCO rH vn (0 
0] 03 fe «  > «  « 1 * u 
°£ rH MHHH CO n) 

ir> >1 
O4 
e 

00 C7» 0 >> U ü fa 
1 

CO 
00 

(1) 
C 
u c 

0 
>l 04 
fa Dl 3 ^^' C 

fa 
< 

■H ^-> CM m If) rH CO CM CM 'O 
-O b ra CO If) CO >s If) If) <u 

< rH CQ 
to 

C* iH CO If) 
»    *    fe    % 

CQ 

ItS 
06 3  3 e'- iH CM Cfi VO If) If) .£3 fa CQ -U en in ^> r— ** If» If) 
Z CQ rH         iH <U 
3 ^■"* CO 
X 3 

< ■o >i 
V rji—. 

Cfl « —» a lor^ss ra is m £ u C<3 fa rjiCt, rH co ^> o\ ro CM ** *» CO a> o 
z < 

C CQ 00 co n ^ ro ca 10 CM •H 
rH 

c   • 
Cd cu 

X £ r» to ca ^* CM iH CM ca O cu 
A u CJ «a« >* iH iH rH 1 m 

r-4 
s •*< 

10 — 

CJ Q c 
^^(^r o to <u 

H II rH to 
C/3 -__ 

z 
a 

c en 
M * 0 c 
Q c ■H >H 
J 0) 0 4J »a 
i—( & a •H O rH 

5H 
EH 

>1 CQ 
Qt QjrH   U U   Q< 0 

3   3 
U -H 

>H O   O   CUrH Q>  O 3 4J 13 
H Oi ÄÄ   Q4CJ * J5 w CO 

-3 
C CO   CO   3 O CQ 4J C   OI 

•H CQTJ EH CQ 0 c 
r_> HD a o«\ C 0) c U-H 
< iH CO •H -H   C   «0 >1-U 0 4J fa •H .* 3   3 -H U   3 Ü <   CQ 

3 Ü en ere ra DA CJ-H 
o-\ CQ «J 63 WO  O1 CJ J * S   X 

U < BC «J «J < <u a> 
w u CJ CJ u u EH z •• 
M 
< 

(0 < < 0 z (0  «J O ca 
CQ EH EH O CQ cu cu EH II CJ 

H OS « Z z z z z Z Q z 3 
O 
CQ m ^ if) * 

X CO CO CO 

• 

&4               1 .J 

16 

——— JRB Associates __ 



OS 
Cd >t 

1   rt        CN m rH i-H CM        CN co     m     o m     ^ 00         rH *         P-          rH          0>    | 

^^^ J oo      m es     in CN     m     o      T i 
CU ad rH rH rH         rH         rH                   | ^H   ^^ft £ CJ V CO 03 

i-H rH rH 
■H •H -H 

JJ           10 (0 10 
JJ U        BH Cu Cu 

Tl       "O Ü "O 01 ■O       "O *U         17         TJ          *D    1 
1    01        01 01 01 •n      JJ JJ        01        01 JJ 01        0)        01        01   1 
1  "O       "O -r-i T3 O        10 (0       'D       'O 10 'D       T3       T3       T3   1 
1   c      c 0 C u c     c C        B        C        C   1 
1   3        3 u 3 a    oi 01        3        3 01 3        3        3        3   1 CO VU        VU a VU u U         Du        VU o vu       vu       vu       Vu   1 

D s CM        10 10 £       10 3E       £ 
Ei 4J         JJ Oi 4J M        i-l rH          JJ          JJ rH JJ       JJ       JJ       JJ   | 

fe < CO          CO M v8 CO U         CM a.    co     co JJ        Cu 08         <J) CO        CO        CQ        CO   1 
E-i O          O 03 O Cd       01 01       0       o 01 0        O        O        0   1 

2 

CO Cu       OH a o CM CM         OS OX        CM        CM O       03 o    o Cu       Cu       Cu       Cu   1 

M EH CO P-      vo CN vo ^ O        O 
« 
p-     in     CM 

« 
<N        ^ <N        •* ^        CN        CO        CO    1    CN 

CO CJ CN        in i-4 in CM en     rH vo     m     pn ^        p* an     o o     CN     P-*     in i m 
I O Z r-     p- O 01 VO rn;      «• •     vo     vo ^         w» o     m vo     m      o     «■ i vo 

U M »-    «■ * * CO- » Q      «>     a> «■ h       « «■     </»■       ..           ik 

F«u > CTI m CN o «• m           rH rH                   |    LT1 

3 
• < </> co- «• rH o>     «■ CO-                 |   m z co 

z 
V> 1  v> 

Cd 
< 

Ed 
H 
Z 

J Cd m rH CJ ca J rH ■x J cj CJ      u      u CJ         CJ Ü        CJ tklxJU       CJ   | 
Cd CU •H Z Z tH •H M Cd Cd       Cd       Cd Z       Cd Z       Cd M       M Cd       U   1 
S X u o O O U O J J    J    J J J CJ O CJ O iJ       J   | 

B Cti E* Cd 
o 

Cd       Cd Cd       Cd       Cd Cd Cd Cd       Cd       Cd       Cd   1 
J       J                         1 

H Cd z Cd Cd       Cd                       i 
CJ 
Z 

« « « j 
Ed as -~ CO        r-( CN o CO Cft       o o     m     p-* in     o O        00 CN     m     in     pn i vo 
H O CO <N        rH pn CN «* vo i-H <s in     vo VO        CN        VO                 1    CN 

< CQ 03 
< X 
i-3   1 

IN rH en rH                 1   CO 
1   rH 

iJ Z 
< 
> | 
Ed es w 

O         » vo p» 00 m     o *         *         CO ■w     en a*     co P~        VO        rH        *     1 

00 
M 
CO Ch        CO p» vo o ov     p» in     pn     rn pn     CM 

01 
u 

H 00        i-l PH rH r-l •       • 3 
U rH in     in -M 01        rH ^^_^ Cd U        -H £ >-> 
O > — rH        rO pn VO ^- « 

eo     r» 
* 
mom 

* 
rH         O CN        rH O        CN        rH        CO    1   PO 

3          10 
iH        VU 
•H 

Cd CJ  3 CO        CO p» pn CO rH rH         fft         P» P»        CN P»         rH rH        VO        rH                 1   CO 10       JJ 
CM 

Z o 

03 JJ 

Cd w 

in     rH 

rH 

p» in 

rH 

•                      rH rH CO         ^> rH                      ^                 1   P» 
I      fe 
1   VO 

VU          10 

JJ       iD 
10        01 

M CJ 
T3        10 
01       rH < 0        Oi > 10        01 

Cd 
Cd 

E< ID        CO 00 p» H» 
* * 

o     vo     in 
* 

o     pn r»     oo o     m     r^     ^* i r^ 
iH        u 
Oi, 01 

CO m     CN r« o o rH        rH CN       H»       00 oo     m CN         rH rH        O        00        00    1   O oi u i V) o vo     eft at <N r» 01       «• •        Ch        00 VO       CN in     vo VO        «*        CO        CN   1   rH u 3 
2 u «•     «■ * * «■ ^ rH        CO-           « «     co- -           •■           »       U>   1      * rH   01 

O CO m 00 «■                     rH rn Cft        P- r-     T     o          i in 1   -H   CO &» CO- <o- rH </> V* m     «■ V>       in-       rH                1   o 10   3 

Cd 

3 
03 

«■ «• «►                  1    rH 0) vu 

fM 1 o CO        .* 
3 JJ  01 

5 
Id 

10  01 
X         S 
01 rg V^ 04 CQ 

z 
Cd 

rH 01   01   CO 

01 CO „ Jl C              1 
0             1 

10 
JJ 

3  O  u 
 10   3 

CJ CQ J= CO •r!                 1 o CO rH   O 
CO c O u JJ J*     — -IJ                 1 JJ U   CMX: 

O 8 10 rt 10 c U       J3 >i 10              1 3   01 c 01 01 10        O rH u              1 01 0   U O 
i—i CO 0) 

JJ 
JJ 
10 

^*" u 
CO         CO        rH 

u         10 
u        01 

■H 
E 

01              1 
in          oi          i 

—t 
J3 

js     in 
l 

fd 1 c 01 co 01           CM         0 10       — 10 O               -H                 | 10 CO         JJ 
03 •H a E0       JJ u       6       u JJ vu ■>»           u           1 JJ VO  C  10 
01 cj 10 u        CO 0       10      JJ co CJ 4k CJ        VU                 1 rH   O u 
3         OI > E c 

0 
O        10 
JJ        rH 

3        rH         C 
rH                       O 

1           Vu 
O 

1 
< JJ <        u               i 

c 
-H 

-H   U 
JJ JJ   O 

H 4J          S 0) ■H U        rH VM         JJ         U C       JJ c CO   1 10  10 JJ 10        -H e c JJ ■H         (0 — C o     o 0 E T S co E       u  i T3 u 0 
U         CM 0 •H 10 U        JJ O>J3 oi co cn •H         E •rl 0 CN   O CN   O          01    1 01 Cd Oi E 
0)         -H u rH u JJ C U O JJ c JJ jj      co U CN   U rH   U          £| T3 u Cu 
Cu        Cu VU •H CO         >, •H   10   CO J= -H 10        >i 10         rH UH «k vu •* vu — E   1 3 3  O  Cu E T3 vu 01        Ü >  01  01  OlJJ U         CJ U         O >|-rl    1 rH JJ       -C 

EH 
0)      vu >1 C -H M         C U »-   U -r( J3 JJ       c JJ        u >1 CO   >,C0   >, WT3    1 CJ 03 X J£ 
JJ          O U 10 JJ 01 Oi      OH OI rH          01 rH          JJ U^   Uli   UO          1 C  M •H ai in 

CJ       1 CU 10 *      -w CO   CO   3        -H •H        *H ■H         C 01  CJ  01  0)  01  CO JJ   l ■n co VM   0) CN Cd Ä        C > a U o      Ü C   Q,rH JJ rH *J         Ü vu cn o >  10  > £  >  CO  C   1 a 
PD        1 X       0 0 ■0 JJ i-l        -H OEUH C        -H ecu 0  u  O        O -H  0)   1 JJ >1 jQ'— u 

i-H   CO   O O       1 Q        -H u u to VM        VM CJ  10         X   u •H        IU ■H 'H CJ  u  CJ O 0   E O   1 O  Dl 
OS        1 
CM 

JJ 01 JJ VM rH rH   01   O CuUH CO  CO 01  10  01 CJ  01  E  CQ   1 C   U 3   M VU 
0)         10 u 01 U         «1 N       rH        -H 01  O  01 01   3   E 03 CO 03 Z u 0 01   1 01 JJ   3 
CJ          »-H. E u 0) oi    neu U A 0  O  01 CJ   U   1   J 

JJ       JJ       JJ — O   1   < 
CQ   C 0  CQ 

3         3 JJ ■0 3 3       J3 IH           JJ MH    01 3  CO J3 3 J3 JJ 01  0) 3 JS  0) 
T3         CO 10 01 T3 O        Ol oi      co     JJ T3        o, H3         CQ 10        10        10        3   1   EH 3   1 O        3 01        C 01 4J 01 x:    -H C        C        X 01       -H 01        >i 01           01           01         rH    1    O rH   C 9C0H 03       w X CO OS CO       X Cd       M       Cd 03       X 03       CO X       X       X       Du   l   6H 10  0 

> z 
1   VO   10 

CN i-l   > 

d 
Z        1 

o <H       CN m     v in     vo     r»     co i ^H ^^ rH         CN PO ^ in vo     r~ CO        en       rH rH        rH rH        rH rH        i-H        rH        rH    1 « 

• 
« « rH CN m 

IRR  Accnriatoc 

17 



9. RESULTS OF INCREMENT G - MAINTENANCE, REPAIR, AND MINOR PROJECT FOR 
ENERGY CONSERVATION 

The scope of work for Increment G was to identify cost-effective energy 

saving projects which do not qualify for ECIP funding. Increment G work was 

performed in conjunction with Increments A and B.  The recommended projects 

are listed in Table 5. 

10. ENERGY PLAN 

A summary of the impact of JRB recommended energy conservation projects 

and future Post actions on annual energy use is presented in Table 6.  As can 

be seen in this table, from 1975 to 1983, Hunter AAF increased its energy use 

47 percent.  Square footage increased 7 percent from 1975 to 1983.  By the 

close of 1985, building space is expected to reach 3.04 million square 

feet—an 11.7 percent increase over 1975.  Without the implementation of EEAP 

projects, energy use on the Post is projected to rise 49 percent above 1975 

levels.  Implementation of all EEAP projects would hold the FY 1985 energy use 

to 7.5 percent above 1975 levels.  Energy savings attributable to recommended 

projects are estimated to be 167.5 billion Btu.  This increase in energy use 

without an increase in conditioned space is due to the low activity level in 

1975 as compared to 1984.  In 1975 the Post population was less than 1,500 

personnel.  The current population is more than 13,000. 

When comparing energy use at Hunter AAF on a building square foot basis, 

the projected reduction from FY 1975 to FY 85 is 4 percent. 

11. RESULTS AND RECOMMENDATIONS 

The increased mission at Hunter AAF has resulted in an increase in 

utility consumption and the outlook for major savings is not favorable. 

However, the Post has several promising areas where energy conservation may be 

applied.  These areas are: 

• First, the EMCS ECIP project will provide opportunities for major 
energy conservation actions on Post. This project should be actively 
pursued including training and upgrading of operating and maintenance 
personnel; and 
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Second, the Post is located in a metropolitan area and offers the 
possibility of renewable energy financed by a third party.  This 
should be a long-term objective for the Post to further reduce 
non-renewable energy requirements. 
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