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EXECUTIVE SUMMARY 

1. INTRODUCTION 

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

Energy Engineering Analysis Program conducted at Fort Gillem, Georgia, by JRB 

Associates under Contract No. DACA21-80-C-0014.  This report includes analyses 

of the energy patterns at the facility, and the identification and evaluation 

of energy conservation opportunities.  The results obtained indicate that 

current energy use at Fort Gillem has risen 80 percent over FY 1975 figures. 

This report is organized into 4 volumes plus appendices. 

2. EXISTING ENERGY USE 

Electricity, natural gas, and fuel oil are the main energy sources at 

Fort Gillem.  In FY 1975 the total energy use at the Post was 233,700 MBtu.  A 

summary of the FY 1984 basewide energy use and forecast 1985 by fuel type is 

given in Table 1, which shows that electricity currently accounts for 

approximately 66 percent of total energy use.  Total energy use at the Post 

for the years 1975 to 1984 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. 

3.   ENERGY CONSERVATION MEASURES DEVELOPED 

The energy conservation opportunities at Fort Gillem are summarized in 

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

JRB Associates 



TABLE   1.      ENERGY  USE  AT   FORT   GILLEM  -  FY   1984 

ENERGY SOURCE PURCHASED ENERGY SOURCE USE 

Electricity 

No. 2 Fuel Oil 

Natural Gas 

24,256,000 kWh 

50,600 gallons 

1,332,437 therms 

281,370 MBtu 

7,018 MBtu 

133,244 MBtu 

TABLE  2.     ANNUAL ENERGY  USE  AT  FORT GILLEM -  FY   1975  -   1984  (MBtu)* 

ENERGY  SOURCE       FY   1977       FY   1978       FY   1979       FY   1980       FY   1981       FY   1982       FY   1983       FY   1984 

Electricity 177,000       177,000       186,005       183,930       198,184       224,799       258,949       281,370 

No.   2 Fuel Oil 38,000 57,000 68,219 -- — 85,695       108,076       133,244 

Natural  Gas 125,000       131,000       121,643 99,745 95,571 95,851 6,713 7,018 

SOURCE:     Facilities Engineers,   Fort  Gillem,   GA,   written  communication 
*FY   1975   total  use  233,700 MBtu -  use  by   individual   energy   source  was   not   available. 
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FAMILY HOUSING 
12   BARSACKS 1Z 

OFFICES 62 

SERVICES 72 

FIGURE 1.  FLOOR AREA PROFILE BY BUILDING CATEGORY (FY 1979) 

■SERVICES  6% 

HOUSING 4% 

FIGURE 2.  ENERGY USE BY BUILDING CATEGORY (FY 1979) 
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VENTILATION 
PUMPS 
COOKING 
OTHER 2% 

DHW 2% 

COOLING 7% 

FIGURE 3.  ENERGY USE BY BUILDING SYSTEM (FY 1979) 

FIGURE 4.  ACTUAL ENERGY USE (FY 1979) 
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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 Forms 1391 and 

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

recommended energy conservation projects identified by JRB are listed in 

Table 5. 

4. ENERGY AND COST SAVINGS 

The total energy savings potential of the recommended energy conservation 

projects is 44,484 MBtu per year.  The represents an estimated energy cost 

savings of $285,600. 

5. RESULTS OF INCREMENT A - BUILDINGS 

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

buildings and processes at Fort Gillem.  For each type of building, specific 

characteristics having a significant effect on energy use were identified. 

Table 6 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. 

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 profiles for fossil fuels and electricity are presented in Figures 

5 and 6.  No projects for Fort Gillem were found under this study as the 

central boiler plants are relatively small, and energy conservation measures 

are usually economical only in large systems.  In addition, an EMCS project 

was not recommended because it would be applicable only to a limited number of 

buildings (less than 20). 
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TABLE 6.  FORT GILLEM BUILDING SUBGROUPS 

CATEGORY SUBGROUP 
fWlCAL 
BUILDING 

AREA  IN  SUBGROUP   " 
(square feet) 

WALL 
TTPE 

A.     Offices A-l 
A-2 
A-3 
A-4 

101 
102 
841 
906 

109,691 
38,475 
19,430'. 
66,135 

Brick 
Brick 
Wood 
Wood 

Subtotal 233,731 

\ 

B.     Dining* 

C.     Rousing C-l 
C-2 

139 
804 

24,423 
48,530  • 

3rick 
Wood 

Subtotal 72,953   • 

D.    Warehouses D-l 
D-2 
D-3 

308 
309 
507 

293,932 
1,623,723 
1,206,371 

Block 
Brick 
Brick 

Subtotal 3,124,026 

E.     Shops E-l 
E-2 
E-3 

110 
400 
922 

32,509 
104,078 
144,351 

Brick 
Block 
Metal 

Subtotal 280,938 

F.     Other F-l 
F-2 
F-3 
F-4 
F-5 

133 
207 
918 
935 
942 

17,156 
191,997 
18,079 
35,308 
8,407 

Block 
Brick 
Wood 
Block 
Wood 

Subtotal 270,947 

TOTAL 3,982,595 

* No troon dining facilities exist at Tort Gillem. 
facilities were included in Category F 

Clubs and snack bar 
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7.   RESULTS OF INCREMENT F - FACILITY ENGINEER CONSERVATION MEASURES 

The scope of work 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 four infiltration tests were performed. 

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

conservation measures accomplished by the Post since 1975.  There were two 

major energy conservation actions taken by the Post.  These are: 

• Shutdown of major heating, lighting, and cooling systems when 
buildings are not in use; and 

• Shutdown of utilities in unoccupied buildings. 

These actions have resulted in a significant energy-use reduction.  The 

recommended Increment F projects are presented in Table 7. 

8. RESULTS OF INCREMENT G - MINOR CONSTRUCTION PROJECTS AND CHANGES IN 
OPERATION AND MAINTENANCE 

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 proiects 

are listed in Table 5. 

9. 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 8.  The 

estimated annual energy use increase comparing FY 1975 values to FY 1985 is 

80 percent.  Table 9 shows FY 1985 projected energy use by fuel type. 

A comparison of annual energy use per square foot of Fort Gillem floor 

area is shown in Table 8.  The projected percent change from FY 1975 to 

FY 1985 is a 21 percent decrease. 
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TABLE 7. RECOMMENDED ENERGY CONSERVATION OPPORTUNITIES. AT FORT GILLEM 

ENERGY OPTION FUNDING 
COST 
($) 

ENERGY 
SAVINGS 
(MBtu) 

ANNUAL 
COST SAVINGS 

($) SIR 

SIMPLE 
PAYBACK 
PERIOD 
(YEARS) 

Reduce Stratification 
Heat Losses 

Reduce Infiltration 

Shower Flow 
Restrictors 

Energy Conserving 
Fluorescent Lamps 
(each) 

Electronic Ballasts,,— 
(eachr     ^  """' 

Heat Recovery from 
A/C (Desuperheater) 

High Efficiency Motors 
(each)3 

QRIP 

QRIP 

QRIP 

O&M 

—-O&M  

O&M 

O&M 

12,848 

15,257 

4,279 

T.20* 

1,931 

1,975 

740 

0.15* 

- "'2.1* 

569 

20* 

11,036 

11,258 

3,069 

ÖV67* 

20.1 

15.8 

14.2 

 C_ -r 

1.2 

1.4 

1.4 

 \~z  j\ r J . J 

— i^trOO*— 

15,685 

233* 

 7* 

3,083 

45* 

4T& 

4.6 

1.8 

1.7 

5.1 

5.1 

TOTAL 48,069 5,215 28,446 

*Not included in totals. 
_50 hours/week operation - replace at failure. 
-Two bulb 40 watt fixture at 168 hours/week operation - replace at failure. 
25 hp motor at 50 hours/week use - replace at failure. 

 _ IRR A«nr.iates — 
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TABLE 8.  ENERGY USE, ACTUAL AND PROJECTED, WITH PERCENTAGE OF INCREASE 

FY 1975 1982 1983 1984 

% INCREASE 
FROM 1975 

(OVER  PROJECTED 
1984)  USE 1985 

.% INCREASE 
FROM 1975 

Energy Use 
10 Btu/yr 

233,700 406,345 373,738 421,632 80.4 421,146 80.2 

Square Feet 
(xlO3) 

6,413 — — 5,082 -20.8 5,066 -21.0 

Energy (10 ) 
Use per 
sq.ft. 

0.0264 0.0830 128.0 0.0831 128.4 

TABLE 9. FORECAST ENERGY USE BY FUEL TYPE 

FUEL TYPE 
1984 ENERGY 
USE (MBtu) 

ENERGY REQUIRED BY 
NEW CONSTRUCTION 

(MBtu) 
DEMOLITION 

(MBtu) 

1 
1985 FORECAST \ 

(MBtu)     1 

Electricity 

Natural Gas 

#2 Fuel Oil 

281,370 

133,244 

7,018 

— 

(-355) 

(-131) 

0. 

281,015 

133,113 

7,018 

Total 421,632 — (-486) 421,146 
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10.  RESULTS AND RECOMMENDATIONS 

The quantity of energy use at Fort Gillem will continue to increase as 

long as warehouse space is converted to other type space requiring more 

comfortable temperatures.  These trends can be reversed by accomplishing 

several major actions.  They are: 

• Maintain the current energy conservation program at the Post level; 

• Continue to program and fund major energy conservation projects; 

• Perform a leak test on natural gas mains; and 

• Install meters on all tenant activities and bill according to use. 
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