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1.  INTRODUCTION 

This is the executive summary of an Energy Engineering Analysis Program 

(EEAP) Study that was conducted at the Noble Army Hospital, Fort McClellan, 

Alabama by the firm of BENATECH, INC. Work was begun on the hospital energy 

audit during November, 1983. The facilities investigated in this EEAP Study 

include the main hospital (building 292) and certain support facilities 

(buildings 1789, 1929, 2290 and 3211). The study was a special EEAP Hospital 

Energy Audit and indentified 1 ECIP Project, 3 non-ECIP Projects and 13 Energy 

Conservation Measures (ECMs). A total of 32 ECMs were investigated and 15 were 

not recommended. 

The Scope of Work (copy included in Appendix A, Volume II) for the hospital 

study required the performance of a comprehensive energy audit and analysis. If 

all of the 17 recommended projects and measures are implemented, a 2.3 percent 

reduction in basewide energy consumption would be realized. 

A four volume report has been prepared that describes in detail the work 

accomplished during the study. Volume I provides all the descriptive narrative 

for the report. Volume II contains a copy of the Scope of Work and ECO 

calculations. Volume III contains field survey data, current criteria, and 

BLAST printout. Volume IV contains programming documentation that was prepared 

for submittal to obtain funding on each recommended project. 
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2.  DESCRIPTION OF FACILITIES 

This study consists of investigating the main hospital and four support 

facilities.  A brief outline of key features for these buildings are provided in 

Table ES-T1 of the executive summary. 

EXECUTIVE SUMMARY PAGE 2 



PS »- 
<C «- 
CO CM 
z co 
w 
CL, O 
CO Q 
M J 
Q CQ 

>-i 
PS O 
< o\ 
CO   CO 
2 CU 
Cd 
Di  CD 
CO  Q 
M  .J 
O  CQ 

CJ 
M 
z 
M 
J  CT> 
CJ  CM 

Ol 
J  «- 
<■: 

CO E-i  O 
w Z Q 
M Cd  -J 
E-> Q  PQ 
M 
J 
M 

*-   CJ 
E-i  <C >H 

1    fa PS crv 
CO ■a: CO 

fa    fa co t- 
o z «- 

w w 
j a Pi    O 
pa o CO  Q 
<   M M   ,J 
E-<  E-H o pa 

CU 
M 
OS 
O J 
CO •< 
w H 
Q rH 

PL, 

00 CM 
o a\ 
ZC CM 

Z  O 
M  Q 
< J 
X CQ 

in 
CM 

co 
co 

o 
in 
t— 
in 

o 
CM 

o 
o 
o 
o 

< CM 
Cd H 
PS  fa 

CO 

PS 
o 
o 
►J 
fa 

O 
z 

>> 
CH 

D. -P    1 >> rH              O 
3   C    1 rH O   «   >i-P 
1     CD    1 CO CO   O   Q.  Cfl 

■p a  i O >» a -H co u 
rH    CD     1 •H cd U   M   £-   O 

E> •H   CO    1 T» (* Cd   >, CD  X 
£ 3   (0    1 0) I x x x cd 
CJ CO  pa    I X X PH a. H J 

>> 
t, 

Q. JJ    1 >> rH              O 
3   C    1 rH O     Id    >> -P 
1     CD    1 « cd  o a n) 

-P   B   1 o >. a -H cd £- 
rH     0      1 •H cO u  » t, o 

» •H   CO    I •o t, CO   S» CD  X 
z 3   CO    1 CD 1 X X X   cd 
o pa pa   i S X a. Pu H J 

>> 
u 
CD   X 

>>  &0 id 
Q. -P J-.   U  J 
3   C rH  -P    3 
1     CD Cd    »   00   rH 

•P    B I* iH         cd 
rH     CD <D   -P   r-i    -P 

Ö ■H   W c c cd c 
s: 3   cd CD   0)   t,   CD 
o m pa O  Q  O  Q 

O. -P 
3 C 
I CD 

■p a 
rH CD 
•H CO 
3 CO 

o oa pa 

CJ 

PS 

00 
Z 
o 
CJ 

CO ••  PS 
_) fa  O 
►J O  O 
< O  J 
IX PS  fa 

EH 

D. -P >> rH              O 
3   C rH O     CO    >> -P 
1     CD CO id  o ex co 

■P   B o >> a -H cd  t, 
rH     CD •H CO d   M   £-.   O 

o •W    CO TD d Cfl   >> CD  X 
£ 3   cfl CD 1 X X X   cfl 
CJ pa pa 5C X 0-.   Pi E-I  J 

cd 
O   OD 

rH   -H   -H   > 
H   Ä    t.   t-H rH 
(0    Ü   -P    -P    CO CO   rH 
O -H   CD   Cd   c o   CO 
•H   bO-P-HCD   CD-H-P 
•OL.CO-0-PSH-PE: 
CD3X©GcflO.CD 
SCCOOPirHCJOQX 

00 
Cd Q 
CJ Cd 
M K 
> Cd 
PS CK 

Cd Du 
CO O 

CD 
rH 

O   O. 
«-   O 

I     CD 
in P-. 

CD 
rH 

O   D. 
»- o 

I     CD 
in o-, 

CD 
O    rH 
=t  a 

I    o 
in a> 
CO   Pi 

o CD 
O rH 
CM a. 
I o 

O CD 
in Pi 

CJ 
z 
H 
b 

< 
H 
00 

En 

I 

fa 

I 

>> 
cd 

CD •o 
in r-t b. t, 
T- a. 3 

1 o 1 JJ 

o CD cd 
T- Pi S CO 

>> 
CO 

T3 
I     fc, 

3 
C  ^> 
3  cd 

CO CO 

z 
o 

fa M 
O-H 

< 
CO cc 
{M  Cd 
< a, 
Q O 

1   o 
1    CO 
1  in 
'  r~ 
1   o 
1   o 
1   r- 
1   O 

1   O 
1    CO 
1   in 
I  *~ 

1   o 
1   o 
1   c— 
1   o 

i  in 
I  «— 
i  in 
•  '■* 

i  in 
|      T— 

1   c— 
1   o 

i   fa -p   i 
i    i cd   1 
1   S co   i 

1   o O    1 
1   o CO    1 
i  in cr>   i 

O     1 

1   o O     1 
1    CO O     1 
1  >x t-   1 
1   o O     1 

1      CO 

1   u 
1     3 
1   o >>  1 
1   X cfl    1 

•o   1 
i -=r 
1   CM cfl    1 

Z    1 
1    fa O    1 
1   O M    1 

t-<    1 
i  co <    1 
1   PS PS    1 
1   D Cd    1 
1   O Pi    1 
i ae O    1 

EXECUTIVE   SUMMARY   PAGE   3 



3.  PROJECT APPROACH 

This project was scoped to provide a detailed energy audit of the main 

hospital facility and a limited energy survey of the designated support 

facilities.  Initial site surveys and investigations were planned and completed 

based upon the utilization of recommended ECO lists in conjunction with 

BENATECH's prepared energy checklists and survey data. Along with the energy 

audit efforts, data was gathered for metering plan recommendations. The 

BENATECH approach was formulated on a four step concept that paralleled the 

objectives set forth in the Contract Scope of Work. They are as follows: 

1. Formulate and gather field data. 

2. Consolidate and analyze field data. 

A. Prepare metering plan 

B. Prepare project recommendations 

3. Prepare study report. 

4. Prepare documentation and back up data for recommended projects. 

EXECUTIVE SUMMARY PAGE 4 



4.  PRESENT ENERGY CONSUMPTION 

Each of the facilities, main hospital and support, use energy from three 

sources.  These are electricity, steam and natural gas.  Electricity is obtained 

from Alabama Power Company through the base electrical distribution system. 

Steam is provided for the facilities from at least two of the central boiler 

plants located on the base at Fort McClellan.  These plants make steam from 

natural gas, oil or coal.  Natural gas is provided to the facilities from a 

local commercial utility through the base distribution system. 

Actual energy consumption for the hospital and support facilities have 

been, for the most part, unmetered and/or unrecorded in the past.  Therefore, 

energy uses and consumption were developed using BLAST version 3.0.  The results 

of these evaluations are provided in tables ES-T2 and ES-T3, figures ES-F1 and 

ES-F2 providing a graphic portrayal of the energy usages for the hospital and 

support facilities relative to the basewide and individual units.  It can be 

readily seen that the main hospital combined with the medical support facilities 

utilized 77,253 MBTU's of the basewide energy usage of 1,203,267 MBTU's.  This 

represents 6% of the basewide energy usage and was extracted from the EEAP 

study for Fort McClellan.  The main hospital (building 292) uses the largest 

share of the energy consumed between the buildings evaluated in this study. 

Table ES-T3 and figure ES-F2 illustrate the energy consumption of the main 

hospital and support facilities in regards to each other. 

Section 6 contains the recommendations and conclusions for this study. 

The energy savings realized by enacting the various recommended projects and 

the resulting energy consumption will be discussed. 

EXECUTIVE SUMMARY PAGE 5 



TABLE NO. ES-T2 

NOBLE ARMY HOSPITAL 
FORT McCLELLAN, ALABAMA 

«ANNUAL ENERGY CONSUMPTION 

ELECTRICITY SUM  (Plant Uses Natural Gas) 
MKWH       MBTU       HOLLARS    THERMS     MBXU       DOLLARS 

Space/DHW 
Heating      0 0 0 158,650 15,865 $79,642 
Cooling   0.940 10,899 $ 30,299 0 0 0 
Other Elec.3.408 39.529 A1QQr8Q1 0 0 0 

TOTALS    4.348     50,428     $141,190   158,650    15,865     $79,642 

ENERGY UTILIZATION INDEX 
Energy Utilization Index (EUI) = Total MBTU/TOTAL MSQ.FT. 

= (50,428 + 15,865)/.16 
= 66,293/.16 

EUI = 414,331 BTU/SQ.FT./YR. 

Where M = 1,000,000; 1 KWH = 11,600 BTU; 1 Therm = 100,000 BTU 

Average Electricity MBTU Cost = ($3.30 + $2.25) +2 = $2.78/MBTU 
(Average of Demand and Non-Demand Rates) 

Average Natural Gas MBTU Cost = $5.02/MBTU 

•Energy consumption figures are based on BLAST 3.0 simulations. 
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TABLE NO. ES-T3 

COMBINED HOSPITAL AND SUPPORT FACILITIES 
«ANNUAL ENERGY USAGE 

DESCRIPTION AREA (SQ.FT.) CONSUMPTION 
BTU'g X 106 

Main Hospital, Building 292 160,000 66,293 
Dispensary, Building 1789          3,720 1,256 
Dental Clinic, Building 1929 15,750 5,316 
Dispensary, Building 2290          8,876 2,996 
Dispensary, Building 3211          4.125 1.392 

TOTALS 192,471 Ft2 77,253 MBTU 

«Energy consumption figures are taken from the Energy Engineering Analysis 
Program study performed for Fort McClellan and BLAST 3.0 simulations. 
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(19.0%) 

(49.6%) 

Other Buildings 
(596,577 x 106 BTU's) 

Family Housing 
(228,620 x 106 BTU's) 

(25.0%) 

Barracks 
(300,817 x 10° BTU's) 

(6.4%) 
Hospital and Support Facilities 
(77,253 x 106 BTU's) 

Figure ES-Fl 

*BASEWIDE  ENERGY  CONSUMPTION 

*Figures developed from FY78 Energy EEAP Basewide Study completed by Black & Veatch. 
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Dental Clinic, Building 1929 (6.9%) 
(5,316 x 106 BTU's) 

Dispensary. Building 1789 (1.6%) 
(1,256 x 10° BTU's) 

(3.9%) Dispensary, Building 2290 
(2,996 x 106 BTU's) 

(1.8%) Dispensary, Building 3211 
(1,392 x 106 BTU's) 

(85.8%) 
Noble Army Hospital, Building 292 
(66,293 x 106 BTU's) 

FIGURE ES-F2 

MEDAC  FACILITIES  ENERGY CONSUMPTIO N 
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5.  METERING PLAN 

In accordance with the requirements specified in the Contract Scope of 

Work, a metering plan was developed for the main hospital facility (building 

292). This plan was presented early in February 1984 and accepted for 

implementation with provisions that established certain activities for the base 

DEH "and the A/E to complete in order for the plan to accomplish a goal of 

recording one full year of energy usage.  The metering plan provides primary 

metering data for electrical, steam and natural gas supplied to the building 

with some limited submetering of chillers and pumping systems. 

The metering data will be collected, analyzed and summarized for addition 

to the study report at the end of the one year term designated for the plan.  A 

more detailed discussion on the metering plan is provided in the Narrative 

(Volume I, Section 8, Page 1). 

EXECUTIVE SUMMARY PAGE 10 



6.  SUMMART AND CONCLUSIONS 

This EEAP Study evaluates the main hospital and support facilities for 

possible energy conservation opportunities. The study includes on-site 

investigation, engineering analysis, and recommendations for project 

implementation. 

- The basic goal for the audit was to identify those energy conservation 

opportunities (ECOs) that might exist at the main hospital and designated 

support facilities.  Investigations at the main facility were specified to be 

fully detailed while the support facilities investigations were limited to on- 

site observation. 

Work began on the study with the ECOs provided in the Scope of Work being 

evaluated for possible implementation.  Table ES-T4 is the potential ECOs listed 

in the Scope of Work.  Table ES-T5 is a list of ECOs found not applicable or 

already implemented at the hospital.  This list also includes ECOs evaluated 

but not recommended.  Table ES-T5A is a list of ECOs recommended for implemen- 

tation.  Table ES-T5B is a listing of the buildings studied with their energy 

consumption before and after ECO implementation.  A brief narrative for each 

ECO is provided in Volume I with the supporting data being provided in Volume 

II and project documentation being found in Volume IV. 

The Noble Army Hospital EEAP Study has successfully identified projects 

that are highly recommended for implementation.  If all the recommended projects 

and procedures are completed, a 41.0% savings in total hospital energy usage can 

be realized.  These results are graphically shown in figures ES-F3, ES-F4 

and ES-F5. 

EXECUTIVE SUMMARY PAGE 11 



H 
i 

w 
u 
rJ m 
< 

*6 
o 

o 
w 
o o 
co 

w 
5C 
H 

O w 
Q 
H 
> o 
Pi 

o o w 

M 
H 
w 
H o 
PM 

6. o 
OH 

cu 

TJ    • 
0)    K 

CO                L, 
01                M to 

M   4-1 x: •a 
O   ■H • Xi CO 
o c 
O    3 

to        to  4J 
C           CO   -H 

■H          0)    > 

o 
CO 

CJ    5? 3       3  co , 3 s 
-H ■o           « 0> C TH 

•a <-l •o u rH 3   rH 
a> X3 L.   . a> u XI o 

4->     C oi to -w ta •H >> o 
•     «J     tti • * a. a. • to u  a 

©    0)  XI co O   CO   3   c CO    CO cu 
«H  £ i i-t  t*  o   o SR r*   4J               • 
X)           E-     • c 4->   o O   XI          CO 
-H    ©   -H    CO tu •D         0 -O •H U   CO    *H cf n X)  ca IH a C   B    C   C 

CO   CO   3   10 
t, t, 0>   -rl    tO    O 

03                 *H cu CU   0) LHT)   I. •H 
0 *> x:  o B. 0)       to a r> tO   4-> rH 
a n  M o •H b04->   O X) tu >. ho o a 

tJCH   O 
o 

g 3   3 3 E   B *> tu   c o 
E-   B    O   C s • cr ■H                 CO CO   01 t.  -H          O CO a • 

T" ©      t- to CO 01 • rH -O   t.    01 3 x: 01  t-, -u rH CO 

c >- t- x: *H •rl a c. a O   C -H    b 3 C   3   01   O o ■o B 
c ©  -H   -P 4J B u O   CO    CO    3 rH O   -D   0»  -H t, c 01 
1- c *      a (0 3 a 3 O                4J Sc° B -P 4J CO •4-3 

*J ©           T3    O 0 a 3 4J CO (-i   CO 0> • X!  "O         to c • • ■o to 
T- XJ   c   ©   o £ B CO bD 01 <~   t. 

c c o oi 
t-. ■H  M L4i   to   B o to £.3 0) >» 

■c a © +J i* B, 3 t,   rH •r(   -H   I   *>     O o t, ■o CO 

c x:  ca rH cT c V •H TH          O. 4J 1  o CO   3   CO        4-> 0) ■H   O 0) 
c n ^ H (H rH •H •rl o. L, ^ -t>   B to o o rH    L.    3 0) rH 1    t, cu 4J       • 

o 4->               3     O 0) 1 a a 3          3    01 L 0>  o •O   60   3   O    C3 
CU   C    O <P 

B rH •   10  -O E • E    CO 

•H  ©  a I CO 0) •a B x: *J u rH 3 •H to tu c 
ex: o 

CO 01    CU 

s. C  .*    C-   TJ B, »-( o i 3 to a CU   01 rH   -H    L,   O   £ f-i XI 1 0) •H   XI 
T- 3   (0  -H   © •H D 4J (.41         Ji B 0 O   rH   -H    B   4-> o o ■H           O o • •-< o  o 
a 4J    O    Q> CO O t- 0) *>   O   CJ 01 

CO t~. 
O   O    O         >H > D.  CO • E CO 3 •H   4J 

MC            Q. *J I. C o> s C    B 4»   « *J O   O         T3    3 OH ■H    3  J< CO • t-H ■o t>H    -H 

*c G   -W    £-    03 m ■H o 4J CO ■ US           x> 0) O    C.   01 c o a o o a> to B 01 01 0-,    J 

c *-t           -H CJ ■H CO o. * w c to t-, O.  L, Oi           01   N    CO •H 01    CO x> B. 01 > XI 01    CO 
a PH    £-    «3    © V *J 3 a 0 XI -H  rH   T? D o O   t. 4-> TH   cu CO cf ■O    E  XI 3 01 XI 01 CJ 

•a  *H          O Ü TJ CO 3 •H CO   O i-H 4-> gl<M o d •) » E   CO  4-3 4-1 41 3 r~i CO >> 1 

C    Cd   <-i    3 3 V o B. Q.0H •4J   4J     t.     O CO bD         3         rH 
clu      B to 
•H   E -a   3   > 

a> •H CO  4->   01 rH bü XI 

i (0           O   T3 TJ TJ •H 0) to c 4->  a 3 ■H    t. f-i ■o rH    CO ■D •rt CO to to t-   bO 
x: ©       © © V 0. CO •V 9 4-> -H    C t-   TH a rH CO    3 E Cn i c c 01  -H 

T- *0    ©    Lt B. 0J tH E c CO   CO    O  "V ■D 3   10 •U   ■rt    01    B CO O 4->    B   1 CO XI •H *H E rH 
4-1 L.  «H    B c TJ CD a •H O   B   V   c 01 ■a 10 4) H -H *a iH t» Ü  TH  XI B. bo 4-> E 01 
a •H    01    3    L. L B TH TJ a B              to *-4 0) 0>    CO  rH    C    B c. •H 3   CO   bO CO ■H HH XI CO OH 

i— d +J H   O 0 3 a C CO 
3 

C.T)   1. r-l to x> XI    0)   -H -H    CO CO E ■O         -H rH CO rH bo oi O   O 
-r- 3   O 3 o c IB   (11 ■H ■O  -H oi xi x; a xi (> 10 0)   E •H ■H l-i 41 

4J <*-t      O      >     <M OH OH £ o CO a xi to a o XI CO    CO L,       a B CU   4-> o E 0-! rH CJ B 

c tn                 «M OH OH tii 1        B XI 
t,  3 

CJ O  J-t (H            rH    0) rH 1    CO  rH o -H Cr« 41    O 
c o © © o o O 0) 4) 0) r-i   3 01    01    0)  rH    O r~\ c CO     C   rH CO o 01 01 L,  -H > O    Ü CJ o V o *J  «H   ^O   4-> 0) o Ü   >   ci   CO   (0 CO o rH   «H     CO C 1 CJ CO CJ   -41 

*J    3    3   -P 1 *J 3 3 rH 3 oi co        a) to ■o 3     O     3   4->   rH 4-> a 3    B 4J CO E 4-> 3 -H >   -H 
3  T3   "O    3 3 3 T3 TJ Ü •Ü co a. o>  to •H a> ci •O    Ü  "O   CO    Q. CO tO  -H    tO 01 •H ta 3 X> > E   TD 

i x:  ©  o x: XI x: V 0) >) CD oi oi  co c; CO XI   to HI    CU    01    B   01 c o E   rH     E 
H W  H 

l~i CO c x; 01 01 O -o 
CO  Ä   K  W to co (X cc U ts K K   3  CC cc to o CC   CC  CC  H  (C l-< o o X ■H 

4-> 
XI 
t. 

CO CC CC CJ «■; 

1 

41 O •- CO   COS invo c- cocno»-t\i COS mvDNtO o> • „ , .     # 
K T- CM m4 Ifivo t- CO £71 CM tM P4  OJ  CM OJ OJ r- •- OJ en J=r iri 

CO 

o 
t. 

41 
E 

•    O 
a o 
«i 
*> -o 

CO   E 
>> as 
co 
r,g 
B. -rt 
CU    B. 
>   O 
O   41 

CU B 
B.   O 

B. 
Hi 
CO     • 
I   n 

B.   3 
CU   O 
XI •o 
41    C 
a *H u *                ^ 

«             £ ■o c               o   • 
c to                ■o g 

.  TH  -rl 
U«                  CO   3    B 
C   rH                    »    _    S 

■rl  XI                  t>    C   0) 
■*    =                 S    °   U 
rH     O                •    <«             " 
3 ^3          CO   B.   CO   O 
CO                   rH  -U    E    _ 
OB.     •   CO   C -H   B 

O   C   O   0)   CO   O 
>,       o  co       *> 

X>   CO -H           65   f.   M 
3 41  J«!   O   3   B 

C   O   to   CJ         O Ti 
O T3 rH    O   «1          -D 
-rl    C   3   T>   4>   B.   ffl 
4J   .rl    CO            rH    O   X! 
CO   *   C   bf) 3          <0 
£        -H   C XI   CO 
IB         -H -rl "P   B, 

^|   O   O    CO   0)  -rl rH 
t,  41   O    O   J) rH    O 
E    CO    B.   rH    S»   XI    CO 

CV t-H  rH   rH  rH  rH   i~t 
<B  r*   rH   r->  •-*  >j  r-i 
O   CO   CO   CO   CO   CO   CO 
34)1411411 

•O   CO   CO   CO   CO   CO   to 
0)   E   C   C   C   E   C 

■H ce M M H M M W 
n 

»- CM m «■ if» «o l— 

B. 
O 
1 
CJ 
CO 

OH 

B. • 
CU 3 & 
O •H 

O 
E 

CU        T3 CO 
r-\ 

CO       to CO 
•   0)         B XI 

CU   B.         01 
rH    O          -O T) 
XI  c    • 
•H T4. -O  ü 

CO          E   CO 
CO    O   CO   01 Bf O 1   B   O. 
Q.         01 

CO 13    CU 
B.   B.          CI 
0)   O J<!   3 

.   >  1   tO   TJ 
O 

CU    01   O   0)    CU 
rH   E   B   Q, B. 
XI   0)                _ 
,H x; to oi o D. t. 
CO   3   3   O 1 
CO         O   3 
O    B   B *0   CO 

"B a oi o ai ■o 
1   B,   t,   CO 

L.   CO X!         O ■° n 01    >,   O    O  rH 

CO   CJ 
01 X»        o   CI CO -H 

O  OH 
a i o to B< rH  «« 
*                B. 1 CD 
CO   CJ   CO   o>   o B. 
t. .rl   B.   E   0) 
O 1   O   01 rH K ff 111 41    CO  1   «0 0) rl 
a. 3 cj >-> «> n <~  c 

E CU    0)   CO   CJ rH 
rH   C   O. C   CJ 
cu a co cu :►> _ CJ   bO  CJ H   U4. 
CHBI          B. 
C»   OH  rH   CU    B. ©         *J 
O    O rH   B    O 

CO   01 CO© 
111         TJ *3> 
3   3    CO   0)    01 rH   "O    C 

CO   ©   O 

B. ÖÖHSM tOÄü 

cd 

01 

B 
O 

•H 
1 
CO 
rH 
3 
CO 
B 

CU 0) 
B. 1 
3 CO 
1 
co -a 
B.   B 
CU    CO 
p. 
B B. 
01   01 
1 1 

CO 
B.   3 
0> 
1 1 

CO  o 

3 
o 

B. 
CU 
1 

CO 
3 

OH 
OH 
O 

1 
3 
XI 

CO 

CO 

CO 
01 > 

B, 
o 
1 -rl 
CO B. 
B. 01 
0 1 
C 3 

■H a. 
o a 
E O 

CO 10 
1 1 
to CO 
B E 

01 

»- CM ma in «o c-co 

"CO 
CJ 

•H 
1 
CO 
B 
O 

• 1 
CO   3 
B.   CO 

..   -   O 
*  XI 1 XI 

O   CJ 
1    E -H -H 
0 -H B. XI 
XI   10 1   3 

1   CO 
tlC   |   II 
.rl  T<    B.  1 
1 CO 0> 
« B>o 
V OS 
B TJ rH CO 
O E OH OH 
•O    CO 

rH rH 
«    BHrj 
CJ TH <o to 
3   CO 1 1 
•on»» 
fl)   0>   B   E 
KKHH 

CO   to   > 
0 > o a      E 

■H   01 
U   Of 
01 B.   3 
r-   1 
01 E CO 
EO0) 
01 CJ Cl 
X! E 
3   §   10 

XI 
• X 

1 01 
CO 3 fe CO o 
XI OH 

OH 
OH 
O 

CO 
4) 
XI 

B. • 
0) B 
1 O 
CO "H 

»io 
1  rH 
0 3 
X!   CO 

E 
01 -H 

ag 
C0 -H 
B. a. 
1 HH 
B a 
0) 
O T> 
CU TJ 
Q X 

1    4)   rH 
CO   1    O. 
3 co a 
to      to 

XI    rS 
x 2 'S 4)   E   E 

4)  to 
TJ   »4 
o   O HI 
0 -H E 

X! OH   41 
OH   B 

01 41   Q, 

cfi-3 
to to C 
L,  vH   4) 

x: . 
OH OH 
OH  rH OH 
O  rH   O 

CO 
111 
3 CO 3 
XI E JC 
CO  M CO 

B. 1 
O CO 

OH   >• 

r^E 
a. o 
0.-H 
3 -Ü co to 

•rl   rH HH O 
co o a 

4) CO -rl 
a. B. i i 
01 1 
JC to 
tO 41 
B XI 

box: 
■rl    bO 

rH   rH 0H  rH 
HH OH 

CO   CO CO 
1 1 E 1 

CO    CO B.    CO 
E    E 3    E 
H M H   M 

*- CM m T ir> VD c— 

EXECUTIVE SUMMARY PAGE 12 



• 

CO 

w 
Cd 

09 
| TJ 

9 
a 

•H 
a 

o 
• c 

c o 
o 
■H   B 
*»  -H 
a a 
i-t -H 

a S 
a 

■H   Q o 
92 
•H a 
CXf-t 

■H    3 
O. B 

a 
TJ   M 
TJ 

A <H 
•rt O 
B J3 
B *> 

&%. 
O 

M 
•  4J 

0) 3 
a a 
a 
X!   B 
3 a 

■P B 
B »< 
3 J3 
a) 4J 

X! 
X o 
» TJ 

J3 a 
o 

«   B 

« 
a. (. 
a 

«M  a 
<M a 
o o 

*J 

4J -rt 
3 M 

B 
• a 

B   > 

5 2 

•"3 
■rt    (. o *» 
t. a 
*> o 
a o 
o 

»i 

3 

a B 
a B 

■H a 
o o 

•H o 
u a 
CM 

a o 
i a 
to a 
Ss 
rH « 
r-l t, 
a, a 

■U XI 
B «H 

o 
C 

■rt *> 
3 

•   O 
e c 
rJ 

•H  r-l 

B  a 
o TJ 
a. 

u 
t. -H 
a e 
> J3 
v *J 
a 
« «M 

XJ o 
3 

■u 

o 3 
o a 
a 
0   B 

■n a 
r-l 
a B 
a-H 

3 -a 
*> .H 
a e 
c c 
a a a, o 

•H    O 
3    L, 
xy a 
e a 

«M a 
v. a 
o x] 

o 
*1   4J 
3 -H 
- M S 

1 
O 
x: 

TJ 

r» 
o 

a 
9   • 
xi a « 
41 A 
B O 
3 *> 
a) ^H 
a M 
9   B 

•H 

£9 
■H 

M .H 

(8   O 
O 

a 
3   O 
u a 
'S B t! 
B  ■H   >H 

cd 
•H ai 
■H i. TJ • « 5 
*> xi o 
• hü 

B 

• a 
*> ±> 
a -H 
s a 
a a 

o 
4J JO 
a 

31 A   3 
M 
a a *» 
u a 

a o 
4J    bfl 
B   B 

a *J 
B 

a >H 
o x 

■H   O 
4J 
cd u 

S£ 
r-l 
O   0) 

22 
a 

•u o 

a 
r-l   « 

«M 
CM 

O 

4J 
XI 
CO 

•   »H 
B  r-l 
L. 
« O 
r-l TI 
O   -4J 

ss 
o 

B  *> 
•^   3 

cd 
B 
4J    a 
X!    > 
to a) 

•H xl 
iH 

B 
<M I. *-.   « 
O  M 

nl 
L.   U 

s 
o 

cd 
t. • 
a 
o 

V ° 
O  XI 

O 

3 -H 
O J< 

99 
O *H 
*» U 
B    3 

cd  9> 
a o 
O H 
*i C0 
3 
cd TJ 

o 
o a 
a 3 

*J   o 
x! a 

B •H    B M 

"3 a 

a 

a 
a 

CO 

u 
o 
a. 
e *> 
a 

o 
t. 
a. 
a 
a 

B   >, 
•-<   r-i 

fi 
4)   C 
iH   » 

a 
bp o 
c to 
w 
4j eg 

w 3 

3 
e >» • 
"Is 
a u 
> S o c 
O >H 

Si 
g   ^3 

CO 

a a 
o > 

e 
OS 

3 >. 

a a 
XI a 
O   B 
a a 

o 
9i 
'S B 
Cd    O 
a S) 

XI 
a o 
a 

■H    O 
> z 
a 
at 

u 
■a o 
a «i 
a 

a 
c *J 
o a 
*> a 
a * 
t. 
a *J 
a a 
•H e 

<M 

r-t    3 

33 
H - 

O   O 
o 

■o 
e q 
a a a«- 
a 

a 
S8 
3 (. 

■O 
a o c a 
L. a 
° s? v. 

«w a 
o t. 

a 

a   • 
59 

•H 

a a 
> XI 

a ^H 
*J a 
°e 
a >H 
o a 
3 JJ ■o a 
a 
i- o 

c (. 
o a 

•H 
<M 
CM   a 
o t. 

a 
3e  se 

XI 
CO 

a a a a a a a .? Ö" a a a a a a a ■H ■rt 
XI XI XI XI XI XI XI 4-> 4-> * 
o o o u o o o x: XI o *> j-> 4-> 4J 4J <J 4^ HO bO a 

J s ä 2 ä 2 •H a £ > 

a 
XI 

a 
9 
a 
M 

a  i 
a 
a o 
u C\J 

■H 
a a 
crxi 
a *J (. 

c 
a -H 

^§ c a 

o v *> > 
a 

a >H 
o 

•H >. 
a <H 
O  T3 

■H  >H 

SI 
•O XI 

1?. 
XI -H   t, 

*i a 

saw 
TJ «  > 
a cc 

u 

a 
i  c 
e o 

e a 
3 a 
a TJ 
a w 
2 S 
Q. O 

O 
•H 
a a 
o o 

■H a 
4j   <g 
■H   O 
c a 
o *> 

a 
o H 
*> a 

a 
a 
3 •« 

TJ  o 
a 

a a 
■as 
4J    3 
•H  cr 
O,  CO 
B 
O   B 
xi a 

• U r-l 
B    O r-l 
a «M e 
3TJ» 
a e a 

Tj a 
T> a 
a a a 
"IS 
BOX: 
con 
a a a 

«w  L,  o 
CO   4J   4J 
r-i o a 
O  Z iH >. 
u 

a >• 
■H 
a 
a 
a 
o 
M 
a 

* o 
o a 
r-l 
CM  a 

£«• 
■H a 
a a 
§JJ 

a 
a h 
a 3 
o o 
3   r-| 

TJ b. 

1 
o 
o 

a a 
■w > 
a <H 

TJ a 
a M 
a a 

c. 
e 
a c 
O -H 
•H 
rH    a 

c 
a * 
a a 

■-> a 
a B •rt 
B iH 

s a 
•rl 
a a 
mi 

TJ     M 

J 
■ri a 
a 4J 
aco 
a 

5        §5 

9 
■rl 
TJ 
a 
o 

a 
a 
o 

■u a >» 
a 
3 3 

TJ a • a 
a n 
a * a 
o O   r-| 

TJ   -H 
B   <M >> •H 

60 »3 
a B  rH 
B O   O . a a 

a n 
r-l  -u B a 
a s ■H   O 
a a a 
a o *»  TJ 

•H t,   eo 
J<  kl 3 a 

8^ o a x> 
TJtO M o a g,« ■H 

a xi 
■rt   a TJ a 
TJ a B o 
a xi •rl w o rH   r-| 
r-i a X) o. a Q. 

Hdn 
a      o 

rH    a 

a <J *> o o ■u o 

a*-0 ax 
H M 

a a s. o O 
r-l i-l a a > > a u cS 

rH 

a * 
o 
o. 

a •rt 
XI 
O 

ä 
3 

a a 
rH 
rJ 
a 

9» •a 
•    O TJ 

<M 
0 

«A 
in 

• CM 

9° rt »» 
o m 
B 

3 
o 
a 

• a 
B  c 

4-> a. 
t0   9 

>     C 
*   9 
o 
rH   V, 
■v» Ci 

4J 
3 
0 
x: 
tiO 

a a rt a TJ  rt   B B a a rH    Li <0 Q 
4J rH a in ■u a Crll rl rH   rt a 3 L>  +J 
•H a a o% B a -^ a a xi ► n 9 9 n r; 

a 4-> a •rt   B B      M   TJ *J XI   4J •H C3   C ^> 
e t-l t. x a co o a rt •ri a ■H  -H 9 t* 
o a o. o a ." 9 TJ          B 3 "2  * a 4-> j   O s XI rH   a a ■rt O rt a a 9§ xi o •rl TJ a a 

a     4J 
co a B 

a a a o (j_,    t3 C3 
B o ■H   XI 

a o 0 
BOX! 
a      o & g,ä s •H as 

a. O   9 W 
a a 4-> u a a a. 3 rt rt 9 Q 

9 O  XI a o -u TJ a a rt a 4-1 a   • •*->   C 
a 4J a (-. TJ rt   a a      a TJ TJ  TJ O a 3 9 

•H t. a *> a o   >. • a a a B § a £   o 9 
TJ (.   B o > JCj   3   O 

^ XI  rt 
3 4J   0 n o o o • 09 +1 3 

B a -H 4-> o TJ  rt XI s •H rH   rH a a CO ja 
• a a a. > 

a a 
o a 

O. a rt <M ai5 3 
a  rH 
t- rt -u 

o rt a I. a la- 4J   B 
a >»  9 

rH     3 
9 
3 

r-i a a a a o a 4-1 a a a +> 

ll H   ^ o 
XI   TJ a -u a § a a to o a 3 a a a. a tu a 9 3 
•H xi a 3 O -^   i-l *> «M a t. XI o xi c * O    *H •   S 
e a 3   ix o XI 3 TJ a a a c a 9    Li d  bo iH   %-> 92 a c a a a TJ B  rH  XI TJ a a. 3 
o  3 
o, a 

a 

a co «j 
*> x> 

o 
t, 
XI 

4 O TJ    CO    • 
t, a a a 

o rt a 

TJ   B   O rt 

OrtlBB 

a 
■u 
a 

e 
>• 4J 

x> a 

B -^ L.   >t 
9   rH 

+->   9 
9    4-> 
S    9 
o 

■H    C 
4J    O 
9   O 

L. a a s o >> OH    1.   U rH     O.   3 o o a o a 0 cd  > 
■*-»   rH 9 

a a >. *> B XI *>         rt   M a o •H iH a -rt r-l t- a * I> 3   9 -C   O > a >> o 3 a rH   o  a TJ XI a TJ x> 9   0 0    4-3 a x o B TJ 
o      a o 

a xi a a B a a a a *J   9 4J    4 
vH t, 

a o a -H a O         T1 o ■rt 4J B    Ti 4J CB ** O <-* -C   Q> 9   9 
X>   4-> L, a ■oat. ■rt    c, XI a o. o a *   . J3   9 O   9 *J   3 

x: 3 a O 3 as     .-» M   O   B a B a rH   a a Li ta 

25 *   B *3 
o a 

M TJ a •< *> CM   B a 4-1 o 4J o *>   9 C3 j 
a a a 

M 
f, 
O 

a      •> 
B TJ ■"->  M 
a a a -x 

O         0 
e  TJ rt 

a 
4J 

a 
a 

o 
a 

- a a a o 
a 

0 *> •H   C 
9  -r* * 

+3    Q) 
b a •rl   a o *»    • r-i a -p a a es V a   a 9 A O -a o a *> o. *1 o a bOTJ >» in a TJ a •a a ! 1 o ~ ^ 4J ä e 
*J a •rt a > a a CM a H . t. i O     M i "H  ** ■a^ ,^ 9 V 9 

a TJ   • 
IS 
a 

O a a 
«M -rt 

a 
c a 

is a        • 

ai-as 
co a a B 

*> 
B 

TJ a 
3 
a 
a 

M a 
Vi   3 
a a 
B a a 

4->    O 

9 
3 O   9 

3   L,     • 
9  ■*-!   9 

si . 
rl   OH 

-4 a >i a a a co a a o o v^ >» o a 
o o t. 

a o V XI a a XI 8  €> 
9 ■V.    1)   4J rH    O    9 

9   9 4-1 e to 4j aw o * o CO O rt S •H a •r» (. a 4J O "H 2    IB 
§ 
■Q 

9 a 

s.$t .22 H .as S2t5 
lull 

O   rH    5 JZ-SrH 
e 

a 3 
M t. a a a T> 

o 4J 
TJ 

0 "O ** « rH 
(a    3 

rH  *0   9 
rH            -H 

L,   L. <H 
4-1             Qi 

«M     O   •<-) ■a t. o      a ■^ o ■rt X] a  rH XI 

a 
BS 

9   4->   JJ Q   4J    Q 
o o *> o a o a <-> TJ  o  2 iz a 

3 a a o o a o H o *i   O   9 9   O   0 
*> a o 
3 as a 
XI 
CO 

s 
H 

sea a 
>M 

a* a 
>H 

2 
•H a a 3 rt 

TJ-. 

OS 

3 3   y 

9 
L. 9 x  a 

c 
M 

Ü Ä J3 
9 
Q 

-3 -a ■a -a ■3 -a -a 
o 
-rl 

o 
■rl 

o 
■rt 

a 
•rl 

o 
■rt 

o •rt 9 9 9 9 
t, L, M M t» U (. Ti rt «r4 «H 

4-> *> *> *> 4-> *l 4> XI X) i3 J3 
O a o 

a 
o 
a 

O a 
o 
a 

o a 5 g s 
3 

a 
3 

53 S3 d ä ä H ä rH 
0M 

rH 
Ok 

EXECUTIVE SUMMARY PAGE 13 



odl   oo     oo     r^ >JD      \0      \D 

a 

< 
3 
o 5 o 

■v c 
01 

OS 

# 
uo •—> 

H Q 
1 UJ 

c/3 D 
W 2 

h-l 
W H 
►J 2 
oa n < u 
H ^.^ 

O 

—*       O       CT\      CT\      —i 
—'       C^       30       CN       —i 

tN       —H       —< 

0) *3 

D   0 
a. o 
a -o 

■o c 
•H   -H 

CO    flj 

25 
■H 
Q,   O 

■H    U 
o. eg 

E I? 
a -H 

a. 
B >H 
<J a 
o 
3  13 

■o a 
CO 

0 
*> a 
a *> 

rH   o 
3    3 s° 

o 
> 
X 

9 
c 
to to 

en tu 
to > 
x o 

" e 
c v 
a) u 
to en 

B 
3 
O 
0 
c 
2  a" 
,H       * 

sou 

■S *• 

■   ■=   -C 5 n » 

a 
0 

•5 
3 * 
O" O 
• rH (. 

• T( 
B a q 
S3 3 
•H B - 
U  B B 
O -H 0 
a s *i 

n 
o o >> 
B 4J B 
3 

e a 
>-t 3 o 
td   *0 -H 
o *J 
-H rH 3 
t, « .a 
•P  *» <H 
O -rt t, 
0   Q. 4J 
rH    B B 
0   O »H 

13 S. rH 
• OK 
£».*. o 

*H 
M-O t, 
O • 4J 

-H TJ   O 
t,aa> 

~° i • 
BOM. 
T3 o 3 B 
ltd« 
o t- *> w 
-i at, 

*> -H a 
■O   O   X J3 
iz i <j 

ä 

B CO 
§¥ 
O.E3 

c >> 
0 A 
► 
IP -o a o 
CD    o 
£i  a 
* a 

a 
M   C 
C   « 

O   rH 
rH 

0   -H 

2* 
«-, i 

•. ' o o 
*H   B 

3 
L. 
n a 

■O rH 
■H *> 
B   O 

32 o  t, 
.3 
B 

V   10 

o « 
o t, 

°§ 

*J  to 

"3 & 
3 -*> 
>. n 
U 3 
» a 
>• JZ 
O   X 
O    01 
to 

IP 
>>  N 

ID   "t3 
a t. 
CD   4-1 

C 
J3   CD 

■H 
iH CD 
o n 
O 3 
o cd 

o 

O J3 

■a ü 
co   eg 
O    «9 
l-l *> 

B 
4J a 
J3  ^ 

■H  -O 
rH   e 

■o 
M a 
a ID 

•rt  -H O   CO 

a c 
O   -H 
x: co 
11 

CD  iH 

II 

10 
o 

4J   -H 
CO   4J 
CD   O 
JO   CO 

Li 
L. a « 
> *J 
o o 
Ü X «o 
ce 

jj CD 

5 & 
3 o n 
L, C, 

•H O 
O 4J 

o 
t- e 
o 
4J 4J 
co a 
* o 
•o o 
CD -H 

rH «« 
rH U 
■H O 

(0 
Li 
0 • a 

B   O 
■o 
CO    CD 

^« 
*J B 
CD L, 
CD O 
B 4J 

o 
o a 

CD . 
B  *i i 
C   ctt 
o o i 

4->  <H   I 
O  T>   ' 
a a 

N   *>  W 
•HOB 
a CD tp 

B T3 

§2v. 
a 3 o 
O   CO M 
-rl  CD in 
a a co 
r-l   T>     I 

'A « w« 
*> ■H  4fl r1" 

CO 
a 
o 
3    • 
CO   B 

CD 
a > 
4J »H 
■H   CO * >• 
B -a 
Q)   Q 
>   CO 

•o 
a o 

CD 0 
O b 
CO   0 

0 as 

CJ 

B ■a 
L, rH 
0 O 

rH  U 

^^ 
ja a 
o m 
«i a 
o o 

rH    0 
o c 
»X   01 
•H 
a a 
CO   L. 
a 0 

rH 
B rH 

u 

o 
o 

.3  5 

a u 
s- < 

o 
u 
u 

(0       »H      rH 
^H      to     co 
<0      *J     u 

Wj     rH        00        rH        rH 

n --- 
J3 
-H 3 =3 => 
U 
CO 5 5 5 
0) > HI tu CD 

a u 
,-H c n C 
t-t rO to to 

CO >-i M w 
4J ra 10 to 
en M J3 J3 
c OJ tu CD 

t-4 cd od ad 

u tu tu t) t) < > > < < < > c c > > > 
X Ul UJ X X X 

EXECUTIVE SUMMARY PAGE 14 



TABLE ES-T5A 

ECOs RECOMMENDED FOR IMPLEMENTATION 

RECOMMENDED 

BLDG. ECO FUNDING 

292 EMCS ECIP 
292 Showerhead Retrofit QRIP 
292 Outside Air Reduction - 

AHU #6 QRIP 
292 Lavatory Flow Restrictors QRIP 
1789 Install DHW Insulation O&M 
292 Rebalance AHU #5 O&M 
292 Rebalance AHU #2 O&M 
292 Rebalance AHU #3 O&M 
292 Rebalance AHU #1 O&M 
2290 Fluorescent Conversion O&M 
292 Motor Modernization O&M 
292 Double Pane Window 

Retrofit O&M 
3211 Install DHW Insulation O&M 
292 Automatic Chiller Tube 

Cleaner O&M 
292 Fluorescent Retrofit O&M 

1929 Fluorescent Conversion O&M 

1789 Fluorescent Conversion O&M 

SIR 

1.06 
40.94 

16.95 
8.87 
4.19 
3.67 
3.06 
2.17 
2.12 
1.91 
1.66 

1.54 
1.54 

1.51 
1.40 
1.11 
1.08 
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TABLE ES-T5B:   ENERGY USAGE AND SAVINGS FOR EACH BUILDING STUDIED 

BUILDINGS STUDIED 
. i i  

Noble Amy 
'Hospital       ! 

-1 - 

BLDG 
1789 

BLDG 
1929 

BLDG 
2290 

BLDG 
3211 

PRESENT CCKSUMFnCN 
FY 84 OßlO) 

PROJECTED ECO SAVINGS 
Ocro) 

FROJECTED ENERGY USAGE 
OBTÜ) 

66,293 

27,272 

39,021 

1,256 

30 

1,226 

5,316 

98 

5,218 

2,996 

15 

2,981 

1,392 

1,391 

EXECUTIVE SUMMARY PAGE 16 



(2.5%) Dispensary, Bldg. 1789 
(1,226) X 106 BTU's) 

Dispensary, Bldg. 3211 (2.8%) 
(1,391) X 106 BTU's) 

Noble Army Hospital, (78.2%) 
Bldg. 292 
(39,021 X 106 BTU's) 

(10.5%) Dental Clinic, Bldg. 1929 
(5,218 X 106 BTU's) 

^6.0%)  Dispensary, Bldg. 2290 
(2,981' X 106 BTU's) 

FIGURE ES-F3 

MEDAC FACILITIES PROJECTED ENERGY 

CONSUMPTION WITH ALL PROJECTS IMPLEMENTED 
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PROJECTED   ELECTRICAL  ENERGY  USAGE 

n 

es 
co « 

52 

50 

48 

46 

44 

42 

40 

38 

36 

34 

32 

30 

28 

1985 

NOBLE ARMY HOSPITAL 

1986       1987       1988 

YEAR 
D       Electrical Usage 

1989 1990 

FIGURE ES-F4 
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PROJECTED   NATURAL  GAS   ENERGY  USAGE 

in 

CD « 

1985 

NOBLE ARMY HOSPITAL 

1986 1987 1988 

YEAR 
D       NATURAL GAS USAGE 

1989 1990 

FIGURE  ES-F5 
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7.  PROJECT SELECTIOMS AND RECOMMENDATIONS 

The following tables list the recommended projects and ECMs as they are 

grouped in the report.  Table ES-T6 lists each component and their corresponding 

savings for the ECIP project for Noble Army Hospital.  Table ES-T7 lists ECMs 

and their corresponding savings for Noble Army Hospital.  Table ES-T8 lists ECMs 

and their corresponding savings for all support facilities. 

Table ES-T9 contains the schedule for implementation of the ECIP project 

and eleven ECMs recommended for Noble Army Hospital. 

EXECUTIVE SUMMARY PAGE 20 



« 

on 
oo 
oo 

s 

\ ^ V. ^ v^ \ 

o 

ON 

o 

^ *> ^ "X ^ \ \ 

CQ 

§ 

6 (rn-rn^oooovo 
O  t>- t— O W ö5 <J\Oi 
§co oo on VD c\j cr> ON 

•J ?! -* J9 g O P g 

N1^ 
in 

ooööt-ööo^ö 
»-^OOOC^OOONO 
in «-      on t— 
on on      oo 
on 

0"i 

CM 

on«-on.3-coQovo oo t- t~ on c\j co o ON 
coinoninvooJooN 
3-   r-   CU Jt   0>CO C— 
Soo M o>      on      o 

SO 
o 
on 
on 

I 

£ & 

8 

* 

on .=r 
oTon 

^ V T on a A 

ra »a 

ft 

CD   03   CD w re K ra 

* A ill. 
Qu <2   O* a;        i—i 

£ 
C,  £  S  ö  to 

»KW 

öSä 
i  i i i i 

1 s 73 73 7ä ® 8 

H+5  pa  |^ 

15 "E 1 

a ffini 

EXECUTIVE SUMMARY PAGE 21 



CO 

sr 

o 
« fe 

oo 

t—      vp 
VO O £    Jü    $    5    K 
en      on      cvj       CM       «-      «- 

o 
St \ 

S 

8 
oo 
vo* 

in 
st 

on in oo oo oo yo C*J 
»— on «— vo vo t— cr> 
»-       t--      o       oj      oo      T-      Co 
on      vo       CM 
©      $      3. 

t—      o       on 
^-     ^-      3 

vo 

w 
3 

CO   OH 

Se 
CTi 
on 

o 
P on K?    «    Ö    £    £    £    P • •••••• 

CO CO IT» IT» v£) <T» E— 

3 
oo 

in 

in 

Ü 

saig SI 

t- 
VO 
in 

3 
$ 

eg co in on vo t- 00 o c\j op in in 
CTi       st       vo        t—       in       ^r 

@ 

on 

81 
oo 
st o      s?      oo      on      t~-      P- 

oS      In      o      oo      sr      t- 
c\i 

8 
* 

in 
8 
Cv? 

3 
on 
vo" 

CO 
CTi 
st 

J3 

IS S & 
S CO 

00 
st on      £      8       R)       °      3       ° 8 

vo 

st 
ON 

on w vo in o Pi 
<T> in 

CM* 

o CO st 
in 
cS 

•k 

CM 

8 
OO 

■Co- 

8 
® 

oH 
3 

on      on      oo      on      in 
R    8    8    8    I« 
© 0Q VO 

«5- 2     fe 
•«a- 

VO 

00 

5 E 
05 

K 

I 

I 

o 

+3 

3 

3d   ö 

e 
o 

EXECUTIVE SUMMARY PAGE 22 



so 
SS 
CO  OU 

B 

co 

S 

on 

«3- 

I 

Nig SI 

dS 
is S & 
3     co 

Q 

18 £1 

in 

cr. 

o 

a CO o 

s 
o 

& 

c— 

c— CM 

o 

m on 

& » 

in CO cr. K? 

in co w 

3 
» 

00 
CM 

P s 

J I 
on 

•«■ 

on 

© 

I 
IS "SS 

CO   4J 

c 

-es 
I 

a) -P 5    15 tö -p 

£3 

1 o 

2? 
ft 

8? 
CTi 

EXECUTIVE SUMMARY PAGE 23 



Energy Use/Savings 
Category 

Qjrrent Hospital Energy Use 

Energy Saved in 1986 Frcm 
ECMs Implemented in 1985: 

Shower Flow Restrictors 

TJutside Air Reduction, AHU#6 

Faucet Flow Restrictors 

NEW TOTALS  

Energy Saved in 1987 From 
ECMs Implemented in 1986: 

Rebalancing AHUs #1,2,3,5 

NEW TOTALS  

Energy Saved in 1988 Frcm 
ECMs Implemented in 1987: 

Install Double Fane Windows 

Automatic Chiller Cleaner 

Fluorescent Retrofit 

NEW TOTALS  

Energy Saved in 1989 Frcm 
ECMs Implemented in 1988: 

ECIP PROJECT #1-EMCS 

NEW TOTALS  

Energy Saved in 1990 Frcm 
ECMs Implemented in 1989: 

Convert to Energy 
Efficient Motors 

NEW TOTALS  

SCHEDULE OF ECM IMPLEMENTATION 
NCBLE ARMY. HOSPITAL 

TABLE ES-T9 

New New New 
JCTU MBTU M8TÜ M3TÜ MBTU Hospital 

Electrical    Natural Gas    TOTAL     Electrical    Nat.Gas    TOTAL MBTU 

50,428 15,865    66,293 50,428        15,865 66,293 

5,322 

5,322 

12192 

12,192 

472 

472 

0 164 164 

914 309 1223 

0 48 48 

914 521 1,435 49,514        15,344 64,858 

35      5,357 

35  5,357   44,192   15,309   59,501 

71 104 175 

1,004 0 1,004 

2,055 0 2,055 

3,130 104 3,234 41,062 15,205 56,267 

4582  16774 

4,582 16,774   28,870   10,623   39,493 

0   472 

0   472   28,398   10,623   39,021 

NotGs* 
1. The above schedule is based on estimated dates with time allowances for design and project constructio 

The actual implementation of these ECMs may be sooner or later than presented here. 

2. MBTU = 1,000,000 BTU. 
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