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EXECUTIVE SUMMARY - INCREMENTS A, B, C, D and E

Included in this summary are the results of the first five incre-
ments of the Basewide Energy Systems Plan for Fort Rucker, Alabama. This
plan includes analyses and recommendations of energy conservation
projects for the reduction of the installation's present energy
consumption. The savings figures presented in this summary can only be
realized after all projects have been implemented. Black & Veatch has
developed projects that would meet funding requirements for the energy
conservation program. Furtherﬁore, the- recommended projects provide
partial - compliance with the energy conservation requirement for the
installation as outlined in the Army Facilities Energy Plan. This

summary presents data on the following:

. Existing energy consumption and the basewide energy
use model
. Source energy reductions due to energy conservation

techniques for buildings and their systems

o Application of solar energy to reduce fossil fuel consump-
tion

. Use of solid waste as an alternate energy source

. Savings utilizing central energy monitoring and control

systems (EMCS)

Tables 1 and 2 (all tables are included in Appendix A) present
information pertaining to the physical descriptions and energy consump-
tion of 35 typical buildings used to verify historical energy consump-

tion in the development of the basewide energy use model. This model
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was then utilized as the foundation for energy conservation project
analyses and recommendations. Table 3 summarizes the daily personnel
occupancy for each typical building. Tables 1, 2 and 3 also provide
information which was used to estimate source energy consumption for
similar buildings within the designated groupings.

The foundation for the basewide energy model was the estimated
average annual source energy consumed by each of the significant
building groups, as indicated in Table 4, totalling 1,822,240 mega-Btu
per year. The model was within 2 percent of the FY 75 historical source
energy consumption shown below.

FY 75 Source Energy 6
Consumption in Btu x 10

Electricity 918,279
Natural Gas 759,502
Propane Gas 6,947
Fuel 0il No. 2 90,484
Fuel 0il No. 5 22,982

TOTAL 1,798,194

The estimated annual percentage of source energy consumption for
all buildiqg types contributing to the historical basewide annual total
consumed during base year 1975, is shown on Figure 1.

Further explanation of the historical energy consumption and
development of the basewide energy model can be found in the Energy
Use Survey.

The total estimated source energy savings due to implementation of
all feasible energy conservation projects developed within Increments A,

B, C, D, and E of this study is 630,344 mega-Btu per year. These
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projects consisted of various architectural improvements, and mechanical

and electrical system ﬁodifications, and are summarized in Tables 5 and
6.

Table 5 presents, by building type, the source energy savings and
the percent basewide reduction to be realized by implementation of each
of the projects. Figure 2 illustrates the combined effect of the
recommended energy saving improvements, as compared to the FY 1975 source
energy expenditure. Our calculations indicate a savings of 630,344
mega-Btu per year, approximately 35 percent, over the base year (1975).
Figure 3 illustrates the allocation of the energy conservation projects
savings for significant building groups.

’ Table 6 was developed to give a prioritized schedule, in order of
fiscal year, for implementing the recommended energy conservation
projects. A detailed analysis of the projects listed in Tables 5 and 6,.
and further explanation of the energy comservation analysis can be found

in the Energy Use Survey.

Nine concepts for the reduction of Fort Rucker's dependence on
nonrenewable energy sources by utilizing solar energy, a renewable
energy source, were evalﬁated. This evaluation resulted in the
recommendation of Project No. 43500 which indicated a total savings of
2,040 mega-Btu per year. The nine concepts and analyses are presented

in the Solar Energy Applications and Evaluation.

The report on Energy Monitoring and Comntrol Systems (EMCS) includes

recommendations for an extension of the existing system (design completed

by Newcomb and Boyd, Consulting Engineers) and the utilization of an FM
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control system. Aﬁ extension of the existing system (EMCS Phase III)
would result in a savings of 28,744 mega-Btu per year, while the FM
control system would save 75,308 mega-Btu per year.

The investigation of solid waste for reducing source energy
consumption at Fort Rucker resulted in the development of Project No.
224. This project recommends the installation of a solid waste burning
incinerator facility to provide steam to the existing steam distribution
system. The proposed plant would enable the installation to retire one
of the two existing heating plants (Nos. 6021 or 4701), thereby reducing
fuel o0il and electric consumption totalling 142,535 mega~Btu per year.
The details and descriptions of the systems analyzed can be found in the

report, Total Energy, Selective Energy, and Central Boiler Plants.

The incorporation of a total energy or selective energy (TE/SE)
system at this installation is not recommended. The application of
TE/SE systems was rejected due to the relative low steam demand and the

high cost of expanding the existing steam distribution system.




EXECUTIVE SUMMARY-INCREMENTS F AND G

Increment F - Facilities Engineer Conservation Measures.
Increment G - Maintenance, Repair, and Minor Comstruction Projects.

This is a summary.of the two phases of work that were started after
the completion of Increments A, B, C, D, and E in May of 1980. Incre-
ments F and G were completed in December, 1982.

The purpose of Increment F of the Basewide Energy Systems Plan is
to identify and develop recommendations that can be used by Fort Rucker
in preparing its energy management plan. Included are a number of
comparatively low cost projects, recommendations for training, and
prioritized lists of possible energy conservation measures. Increment G
identified maintenance, repair, and minor construction projects for the
purpose of conserving energy. These are energy comservation projects
that did not meet ECIP criteria or did not fit the ECIP program at the
time that the remainder of the study was completed.

The average costs of energy for FY 1981 are given in Table 7.
These costs have been used as the basis for determining the dollar
savings due to energy conservation.

Projects developed within the scope of Increments F and G of the
study are summarized in Tables 8 and 9 respectively, and are prioritized
by their E/C ratio. The E/C ratio is defined as the ratio of yearly
energy savings in million Btu to the cost estimate in 'Fhousands of
dollars. Any project showing a payback of 15 years or less is recom-
mended. Material and labor cost estimates are representative of April,

1981 prices.




Five 1391's were prepared which combined twelve of the projects
developed under Increments F and G. The ECIP documentation for these
projects appears in Appendix B of Volume V.

The first project, Ceiling Fans and Destratifiers, involves
installation of ceiling fans in 26 high ceiling buildings and portable
de-stratifying fans in aircraft maintenance hangars.

The Window Treatment project is a combination of three projects:
window insulation for 76 buildings where 100 percent visibility is not
needed and diffuse sunlight is beneficial, application of solar film to
nine administrative type buildings, and installation of insulated panels
over unnecessary windows in ten buildings.

The Automatic Chiller Condenser Tube Cleaning project involves
installation of a free-floating brush in all chiller tubes and one four-
way flow reversing valve in each chiller in ten buildings.

Weatherization is a combination of four projects: weatherstripping
exterior doors in 175 buildings, application of blown-on insulation on
the walls and/or ceilings of 47 buildings, installation of aluminum
storm windows on 155 buildings, and addition of insulation to the under-
side of the floor in 24 buildings.

The fifth project involves expansion of the EMCS and FM Control
Systems.

The total estimated source energy savings due to implementation of
all the recommended projects in Increment F is 294,543 mega-Btﬁ per year.
The total estimated savings due to implementation of all recommended

projects in Increment G is 144,205 mega-Btu per year.




CONCLUSION

The projected future energy savings at Fort Rucker due to imple-
mentation of the scheduled ECIP projects déveloped under Increments A,
B, C, D and E, construction of the Solid Waste Incinerator Facility, and
implementation of the recommended projects from Increments F and G, is
shown in Figure 4. The following projects comprise the "Scheduled

ECIP's™ section of Figure 4:

T-41100 Insulated Panels, Storm Windows, and Weatherstrip
Doors in Permanent Buildings.

T-41200 Insulation, Weatherstripping, and Storm Windows
in Temporary Buildings.

T-41300 Storm Windows, Weatherstrip Doors and Kitchen
Lighting Fixture in Family Housing.

T-41500 FM Radio Control System.

T-42200 Family Housing Equipment Modifications.

T-42400 Steam Plant Modifications.

T-44500 : EMCS Phase III.

Figure 5 is a forecast of future energy costs at Fort Rucker. The
graph compares how costs could escalate if no energy conservation
projects were implemented versus enérgy costs if all cost effective
projects are implemented. The energy conservation projects are assumed
to be implemented in the following three phases:

Phase I - Scheduled ECIP projects

Phase II - Solid Waste Incinerator Facility

Phase III - Increments F and G projects

Figure 5 does not account for new building construction.
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APPENDIX
TABLES
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TABLE 2

TYPICAL BUILDING ENERGY CONSUMPTION DATA
FORT RUCKER
] ANNUAL EMER. SOURCE| ELEC'L Engm, 1;3]
GRoup [, o BUILDING  [CONSUMPTION STux 108 Consympriow | BTU x 20
0. 1 oEscRirTION o~ Fr2
FUEL | ELEC.| ToTaL |, | oasvm
A1 | 708 uiaasy wogrms. 0 o 722 2| me 3.6
a2 | az| GRAT mz‘ us2 ssal 129) sgsrg] 379-0
A3 | 7oa) SHGE ML | 21 6 amd 3.2
-1 fusoo | mammacks 2670 3711f 6381) ws 319910 126.0
82 | 213} 80Q 3124 %) Meéy| 13| soso] 229.6
&3 (o0 | sasmacxs 156 136 w02 3 m;! 2081
8-4 | 129{ nog sa7l 73| 1618 38| eemsel 201.1
8-5 6908 | sarmacxks ‘1091 3»' w2y] 7| 2maad 176.7
&1 o2 mom. 127, 34 812t 7| 73ag 12,9
C-2 [3710| STORAGE & 307 97| woal 3| g 13a.7

3 |79 wmica suemy | 73y xsy nisof 28 aessd 2e1.s

YOUTH CLus 173y 1393' W 62 oay 232.6

2‘14 39821 6397] 108| 333300 564.1

SINGLE FAMILY

HOUSING G KL

207
E-1 |us08| MESS HALL
F-1 m.sri]

F-2 Rongo OUPLEX FAMILY x7g 7514 16} 1210 278.0

HOUS ING a9
-2 | 201| mosmimar ‘ s3u0o 20577] 79076 as i
W-2 4733 | vision ReseaRcH | 10 mﬁ' zossﬁ 58 wried 199.3
-t [1012] Lamory _ f 23544 ma’ 203250 g2| 11889d 1819
‘M1 |nooa mgnucz m{ u4 3:3! t0f 12299 1203.9
w2 farz| MOE ‘ z:{ of 302 .2 sazg 62.7
M3  [1813] vorx swop 274 i 3| ,'4 s2q  6a.7.
ot bmo g‘&f‘-'“"- sf 79 sn{ z‘ | & 230.0
0-2 Quu Aot aTErs 01 2328 2854 74 200520 %651
0-3 |so1| FTICES | ssd 32 1261 1 2630 237,
0-% s205 | CLASSROM & sy 1s14 9707 32| 13m0 asr.
S-1 (3208 | STORAGE 574 ;7{ 623 i 3320 182
$-2  [8009 | warenouse [ o 54 ss| 3l sood 187
| $3 1309 | varevouse mﬁ 779[ 10| 17| 671sd  165.6
s-x | 105 [scoxsTore/stomace| %33 m{ usi 15 209 3058




TABLE 2 (CONT'D)
TYPICAL BUILDING ENERGY CONSUMPTION DATA

FORT RUCKER

Co e s T e
-l Lo .-y L 8 1 F12
FURL | ELEC.| TOTAL | ¥ | /YR
u-1 | 980 e TRATIRNT, sors] .m,y W/ | esezeq 10898
-3 9‘04 PUMPING STATION -] uzz{ nug' I/A. %U.ZJ 89192.0
us | 311 sTem rar 9] 29| wa| 3| :ed .2
z ELECTRIC ONLY 0 |sassz| emos2| xs2 [7323a8f  w/a
v VACANT BUILDINGS g~ /A >
x 0 UTILITIES | NA o




TABLE 3

BUILDING OCCUPANCY
FORT RUCKER

cROuP BILOING ORMAL
" PEAX oCCUPARCY
0. oeschiprion | o PEK 3
A-1 | 8708 usaaRL NOQTRS. % - VEEXDAYS - 8:00 A.M. TO 5:00 P.M.
ARCRAFT : I
a2 | wz| SNCMPT e 52 VEEKDAYS - 7:30 A.M. TO 5:30 P.H,
A3 | 7ou| YEN. MAINT. s VEEKDAYS - 7:30 A.M. TO R:15 P.N,
o1 %509 | pammacks . oPEN 20 NOURS
-2 | 313 s.0.0. » oPEN 28 NOURS
5-3 |s7a9] samracks ) OPEN 28 HOURS
82 | 129) .00, 1 OPEN 28 WOURS
-5 |6908| BARRACKS " OPEN 28 HOURS
o1 |3712| SUDAY ScHooL @ WEEKDAYS - 7:30 AN, T0 3:30 P.H.
CLASSROONS SUNDAY — 8:15 A.M. TO 11:00 A.N. & 3:30 P.M. TO 6:00 P.X.
STORAGE 4 . .
2 [smao) WA deand B WEEKDAYS - 7:00 A.M. TO 3:00 P.M.
c3 |emof meoica supeLy 9 WEEKDAYS - 7:30 AM. TO ¥:1S P.M.
WEEKDAYS ~ 7:30 A.N. TO 8:00 P.N.
€3 | 207| YourH cLue % SATUNDAY - 1:00 P.H. TO 16:00 P.N. .
€1 |usos| MESs maLL 200 7 DAYS A WEEK - 3:30 A.N. TO 6:30 F.N.
SINGLE FAMILY
F-1 fasw| Soldie . OPER 28 HOURS
DUPLEX FAMILY
F=2 [22u0) DOPLEX FAMILY . OPEN 28 HOURS
w-1 | 301 woseiTaL s29 OPEN 28 HOURS
w2 |em33| vision reseanch 12 VEEXDAYS ~ 7:00 A.M. TO 8:00 P.K.
L-1 | 1012} LAUNDRY 2 WEEKDAYS - 7:30 A.M. TO 8:00 P.K.
TRUCK . . ’
w1 |aoos| IR 20 VEENDAYS - 6:30 A.N. TO 3:30 P.N.
VEHICLE ) -
w2 |ansz| YEMCLE 2 VEEKDAYS 8:00 A.N. TO 8:00 P.H.
w3 |1813| worx swop 16 WEEKDAYS ~ 7:30 A.M. TO 4:15 P.M,
GRAD FLIGHT . .
o-1 |eusof 3030 F 2 VEEKDATS - 7:30 AH. TO 8:15 PN,
BATALLION
o-2 |usis] BTALION P OPEN 28 HOURS
0-3 | s01| oFFice 4 sToracd w0 WEEKDAYS - 7:30 A.M. TO ;25 P.K.
CLASSROOM & . . . X
o-b | 5208 CLOSSROOM 223 WEEKDAYS ; 7:30 A.M. TO 8:15 P.M. & 5:00 P.H, TO 9:00 P.N.
s-1 | 3208 sromace N/A - oNLY WMEN SOMETHING IS BEING STORED OR WEMOVED
3-2 | 8009} WAREHOUSE 2 VEEKDAYS - 7:00 A.M, TO 5:00 P.N.
$~3 [1309| WAREHOUSE [ ] WEEKDAYS - 7:30 A.M. TO 4:30 P.M.
BOOKSTORE/ . .
sa | s0s] SO0KSTO 2 WEEKDAYS - 10:00 A.N. TO 6:00 P.N.
U+ |980s| sewace TREATHENT 2 OPEN 25 HOURS -7 DAYS A WEEK
v |seou| puweing sTATION -—
u=t | 311 sTean pLant 1 OPEN 28 HOURS -7 DAYS A WEEK




TABLE 4

Building Group Source Energy Consumption

Group

Group Description Sq. Ft.
A Administrative 492,387
B Barracks 1,091,182
C Community Service 667,169
E Dining 55,888
F Family Housing 2,122,560
H Hospital 235,584
L Laundry 52,551
M Maintenance 447,738
0 Operations 823,068
S Supply and Storage, Warehouse 725,538
U-1 Sewage Treatment 3,987
U-3 Pump Houses 12,958
U-4 Boiler Plants 23,887
Z Electric Only 83,040

(includes outdoor lights)
Total

Total Source

Consumption
Btu's x 10
171,349
202,585
101,318
31,537
581,455
148,883
25,325
30,248
310,094
113,166
8,078
11,149

2,101

84,952

1,822,240




' ENERGY CONSERVATION PROJECTS
SOURCE ENERGY SAVINGS - FORT RUCKER, ALABAMA

ENERGY SAVINGS| 7% BASEWIDE | PROJECT
BUILDING TYPE BTUxI, 000,000 REDUCTION FY'75|  NUMBER
FAMILY HOUSING 84,974 4.73 T-41300
46,026 2.56 T-41500
45,746 2.54 T-42200
176,746 9.83
BARRACKS 14,384 0.80 T-42300
14,279 0.79 T-41100
6,312 0.35 T-41200
652 0.09 T-41400
6,192 0. 34 T-44500
42,819 2.37
INCINERATOR FACILITY 142,535 7.93 294
STEAM PLANTS 20,734 1. 15 T-42400
98, 183" 5.U6 T-42500
118,917 6.61
OTHER BUILDINGS 29,282 1.63 | T-41500
AFFECTED BY ECIP'S 62,293 3.46 T-41200
| 21,578 1.20 T-41400
3,694 0.21 T-42100
2,040 0.11 T-43500
6,628 0.37 T-42300
1,260 0.07 T-41100
22,552 1.25 T- 44500
149,327 8. 30
TOTAL 630, 344 35.05

*ENERGY SAVINGS WOULD BE 90,314 x 106 BTU'S IF BLDG. NO. 4701 IS -
RETIRED DUE 7O INSTALLATION OF INCINERATOR FACILITY.

TABLE 5
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TABLE 7

FY81 Average
Energy Costs

Electricity
Demand
kWh (without demand)
kWwh (including demand)

Natural Gas
Commodity (including demand)

Propane
Commodity

Fuel 0il
No. 2
No. 5

$5
$0
$0

$3

$1
$0

.59/kW
.0198/kwWh
.0370/kWh

.33/mcf

.5540/gal

.22/gal
.87/gal
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