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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATEMENT 

This  appropr i a t ion  Drovides f o r  c o n t r a c t u a l  s e r v i c e s  f o r  t h e  dec;ian, 
major r e h a b i l i t a t i o n , a n d  modi f ica t ion  of f a c i l i t i e s ;  t h e  c o n s t r u c t - o n  
of new f a c i l i t i e s ;  minor cons t ruc t ion ;  t h e  purchase of r e l a t e d  equipment 
and advanced design r e l a t e d  t o  f a c i l i t i e s  planned f o r  f u t u r e  authociza-  
t i o n .  The p r i n c i p a l  p r o j e c t s  i n  t h e  1973 program are descr ibed  below: 

MANNED SPACE FLIGHT: This a c t i v i t y  inc ludes  funds f o r  space s h i i t t l e  
f a c i l i t i e s  a t  va r ious  l o c a t i o n s .  

SCIENTIFIC INVESTIGATIONS I N  SPACE: This  a c t i v i t y  w i l l  provide funds 
f o r  modi f ica t ions  and a d d i t i o n s  t o  the  s p a c e c r a f t  assembly f a c i l i t i e s  
---- 

and modi f ica t ions  of T i t a n  Centaur f a c i l i t i e s  a t  the  John I?. Kennedy 
Space Center ,  NASA, Kennedy Space  Center ,  F l a . ;  and r e h a b i l i t a t i o n  
and modi f ica t ion  of a e r o n a u t i c a l ,  a i rbo rne  sc i ence  and support  
f a c i l i t i e s  at t h e  Ames Research Center ,  Moffet t  F i e l d ,  C a l i f .  

SPACE APPLICATIONS: No p r o j e c t s  f o r  1973. ---- 

SPACE AND NUCLEAR RESEARCH AND TECHNOLOGY: N o  p r o j e c t s  f o r  1973. ___-- 

--- AERONAUTICAL RESEARCH AND TECHNOLOGY: 
f o r  r e h a b i l i t a t i o n  of u n i t a r y  p l an  wind tunne l  model suppor t s ,  c o n t r o l  
systems and model p repa ra t ion  areas a t  t h e  Ames Research Center ;  
r e h a b i l i t a t i o n  of t h e  f u l l - s c a l e  wind tunne l  a t  t h e  Langley Research 
Center ,  Hampton, V a . ;  and modi f ica t ion  of high temperature  and high 
pressure  t u r b i n e  and combustor research  f a c i l i t y  a t  t h e  L e w i s  Research 
Center Cleveland , Ohio. 

This  a c t i v i t y  inc ludes  funding 

---- SUPPOF.1’IhlG ACTIVITIES: The estimates f o r  t h i s  a c t i v i t y  provide f o r  
r e h a b i l i t a t i o n  and modi f ica t ion  of u t i l i t y  systems a t  t h e  Goddard Space 
F l igh t  Center ,  Greenbel t ,  Md.; r e h a b i l i t a t i o n  and mod i f i ca t ion  of t h e  
roadway system a t  t h e  Jet  Propuls ion  Laboratory,  Pasadena, Ca l i f  . ; 
modif ica t ion  of c e n t r a l  a i r  supply system, and environmental  mcidi- 
f i c a t i  ons f o r  u t i l i t y  ope ra t ions  a t  t h e  Langley Research Center ; 
modif ica t ion  of f i r e  p r o t e c t i o n  system a t  the  Manned Spacecraf t  Center ,  
Houston, Tex. ; warehouse replacement a t  t h e  Wallops S t a t i o n ,  Wallops 
I s l a n d ,  Va.; r e h a b i l i t a t i o n  and mod i f i ca t ion  of f a c i l i t i e s  no t  i n  
excess  of- $500,000 pe r  p r o j e c t  and minor cons t ruc t ion  of new f s c i l i t i e s  
and acldit.ions t o  e x i s t i n g  f a c i l i t i e s  no t  i n  excess  of $250,000 p e r  pro- 
j e c t  , i l t  v a r ious  NASA i n s t a l l a t i o n s  and a t  Government-owned plzmts 
operat.ed by c o n t r a c t o r s ;  and f a c i l i t y  planning and design.  

SUM 1 



The ap-?ropr ia t ion  for FY 1972 w a s  $52,700,000 and t h e  a u t h o r i z a r i o n  w a s  
$58,400,000. The r eques t  f o r  1973 is  $77,300,000,an i n c r e a s e  of $.!4,600,0(30 
from the  1972  appropr i a t ion .  T o t a l  expendi tures  are e s t ima ted  t o  1,e 
$60,000,000 in FY 1973, an i n c r e a s e  of $17,000,000 f r o m  the $43,000,000 
es t imated  fo-r FY 1972. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

CONSTKUCTION OF FACILITIES 
For advance planning, design, [and] constrriction, rehnbilihtion 

and rnodijication of facilities for the National heronaiitics aiid 
Space Administrat,ion, and for the acqiiisition or condenmat ion of 
real propertv, a3 aiithorized by law, [!f~.i2,700,000] .$77,.;00,000, 
[including $6,500,000 for modcrnizstion o f  s forty t)y eighty foot 
wind tiinncl, $10,700,000 for Centaur modifications to Titan 111 
laimch area, $4,500,000 for altrrations to larinch complex 17, 
$7,900,000 for rehabilitation and modification of facilities, %600,000 
for power plant replacc~~icnts, $500,000 for rc4ocation of a n  Applica- 
t,ions Technology Satrllitc: transportahlr ground station, $X,.iOO,OOO 
for facility planning and design, $13,000,000 for space shiittlc main 
cnginc test facilities and $5,500,000 for spacc~ shiittlti thrrriid protcc- 
tion facilitic!s,j to iemain availahlr until [J i i r io  50, 19741 cz c n d d .  
(42 I f .S .C .  1461, cl s p y . ;  Dcparlrncil of I io t l s iny  a:rd 1 ' rb . l i r  6,ur lop-  
rncn1; S ~ U C K ,  Scirncr, Vslrrans, and Cvrluin Other I irilc,prndrnl 
Ayrnciea Appr,~prialion Acl, 1872; atldilional authorizirry legiu/ulio1b 
tu be propoaed.) 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITISS 

P..:..n. .E!! c;i..yiE: (i- L!sc%xx!: o! &e!!&:$) 

Identitication rode 
27-0&0107+ 1-250 

of faeilitiw actiona prourainwl) - _ - - ~  -- 
lU71 actual 1072 eatillbate 1973 eatisiate 1971 actual 1972 eatinbate 1973 estiniate 

I ,  950 
650 

5,250 
I .  250 
I ,  855 

17.800 

28.755 

28.755 

____._.___._ 

18.500 
IS. 200 

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

6.500 
12. 500 

52.700 

52.700 

_.___...__._ 

6.738 18.OOO 
2.402 4,500 
I .  695 2. OOO 
1,966 1.000 
3.792 7.500 

27, IS0 17.000 
---_.- 

43.743 SO, ODD 
-3. SO4 34.000 

~- -___ 
40,239 84. Mw) 

20. OOO 
7.500 
2,000 
I ,  000 
9.001) 

22,500 

62. 000 
20.750 

90.750 

Financing: 
21 Unobligated balance availible. start of yur. for uunplctbn of prior 

year budget p10.m. . . - - - -. - -. --___. - --. - - _ - _  - _ _ _  - - - - - - - - - - - -  
22 Unobligated balance transferred from other accounb. + ~ - ~ - ~ _ _  - - -  - - 
24 Unobligated balance available. end of y u r  for completion of prior 

- _  - ~ . -  _ _  -. . . -. _ _ _  - _ _  _ _ _ _  _ _ _  _ _  _ _  _ _  _ _  -67.199 -53. I IO 
-2.605 

-24.415 
- . - - - - _ _  _ _ _  . - 

year budget planr __.____...__...._ _ _ _ _ _ _ _ _  ___.___._._.--... ___._.__.... .___.__.__._ __________._ 53.1 IO 24,415 IO. 965 

-2,605 - _ -  - - - - - - - - ~ _ _ _ _  _ - _ _ _ _  ~ -. __. . . . 

--- ~ -- 
Budget authority.. _ _  _ _  - - - _ _ _  - _ _  - __. - _ _  ~ - _ _ _ _ _ _ _ _ _ _ _ _  26,150 52,700 77,300 26,150 52,700 n, 300 

-- 

Relation of obligations to outlays: 
71 
72 
74 

Obligationr incurred. net.. . -. . 
Obligated balance, start of year.. - -. - - -. . . . . . . - - - __. - - _ _ _ _ _  _ _ _ _ _  
Obligated balance, end of year.. -. . . -. -. _ _  _ _ _  -. .-. - - _ _ _ _ _ _ _  ___. 

-. . _ _  ._. . . -. - - - - _ _ _  - ~. _ _ _ _ _ _ _ _ _  __________. . _ _ _ _ _  ___. _ _  _ _ _ _ _  _ _ _  - - _ _  
_ _ _ _ _ _  _ _  - - - - _ _ _ _ _  - ~ _ _  _ _  - 

_ _ _  _ _ _  _ _ _ _  - 
90 Outlays .... ~ _.___.__________.___.-.-.-------------------- -----_____._ _ _ _ _ _ _ _ _ _ _ _ _  

I Selected  resource^ as of June 30 are as follows: 
Unpaid undelivered orders.. -~ .-....-. __._. .- _ _  -. . . ~ _.___... . . _ _  
Advances outstanding ___.__ -. . -~.  _____.___________ _ _ _ _ _ _ _  _ _ _ _ _ _ _  

Total .elected resources.. ._______ ~ ._______.._____ _ _  _ _ _ _ _ _  
Note.-Reconciliation of budget plan t o   obligation^: 

Total budget plan. - ..._.__ ...._.__ ~ . . ~ .~ .____________________ 
Deduct portion of budget plan to be oblirated in subsequent y.ar.-.. 
Add obligationi of prior year budwt  plans.. ._________ _ _ _ _ _ _ _ _  ~ _ _ _ _  

- - _ _ _ _ _ _ _ _ _ _  40.239 84. OOO 90.750 
- -________._ 52.142 48.640 89.640 

-48.640 -89,640 -120.390 

__________.. 43,741 43. OOO 60.000 

- - _ _ _ _ - _ - _ _ _  -- -- 
1970 1971 1971 1973 

35. 749 32, 270 66,270 95,020 
26 I 

35.775 32,271 66,271 95,021 

1971 1972 1973 
actual sslinrh r r l l m a t ~  

---- 

28,755 52  700 77.100 
16.885 7:900  I O .  965 
28.369 39,200 24.415 

-. - ~ 

Total oblirrtion. ___. _ _  ___._____ ..____..__. _ _  _ _ _ _ _  ____.._. 40 ,239  84,000 90.750 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

F I S C A L  YEAR 1973 ESTIMATES 

SUMMARY OF CONSTRUCTION OF F A C I L I T I E S  BUDGET PLAN 
BY BIlI)GI:T ACTIVITY SHOWING LOCATION TOTALS INCLUDED I N  EACH AC:TIVITY --___ --- 

Fisca l  Y e a r  Fiscal  Y e a r  F i s c a l  Y e a r  
.19731 __ -~ 1971 1972 

1. MANNED SPACE F L I G H T . .  .......... $1,950,000 $ 1 8 , 5 0 0 , 0 ~  $27,900,000 

--- --- Manned Spacecraft C e n t e r .  .... 450,000 
M a r s h a l l  Space F l i g h t  C e n t e r .  1 , 500,000 --- --- 
Vi l i ' i c lu s  Locat ions.  ........... --- 18,500,000 27,900,000 

2. S C I E N T I F I C  INVESTIGATIONS 
................... $650,000 $15,200,000 $ 1 1 , 2 0 5 , ~ ~  

Je t  P r o p u l s i o n  Laboratory .... 650,000 -.-- .--- 

[:enter . NASA. .............. --- 15,200,000 10,140,000 

- I N  SPACE..  

....... Ames R e s e a r c h  C e n t e r . .  --- -.-- 

J o F n  F.  K e n n e d y  Space 

1 , 0 6 5 , 00 0 

3. SPACE, APPLICATIONS.  $5,250,000 -.-- .--- ............ __ - ~ - -  

G o d d a r d  Space F l i g h t  C e n t e r . .  1,350,000 
V a r i o u s  L o c a t i o n s . . . . . . . .  .... 3 , 900,000 

4 .  SPACE AND NUCLEAR RESEARCH 
ANC TECHNOLOGY. .............. $1,250,000 -.-- _--- - .---- 

-_-- ---- Jet P r o p u l s i o n  Laboratory .... 1 , 250,000 

5. AERONAUTICAL RESEARCH 
AND TECHNOLOGY ............... $1,855,000 $6,500,000 .$12,935,()00 -- 

A m e s  R e s e a r c h  C e n t e r . . . . .  .... 1,200,000 6,500 , 000 760 ,()OO 
L a n g l e y  R e s e a r c h  C e n t e r . .  .... --- ---- 2 , 465,1UOO 
L e i i i s  R e s e a r c h  C e n t e r . .  ...... 655 , 000 -_-- 9 , 7 10 , 1000 

SUM fi 



6.  SUPFORTING ACTIVITIES.......... 

Gclcldard Space F l i g h t  Center . .  
J e t  Propuls ion Laboratory .... 
Jchn F. Kennedy Space Center ,  

NASA..  ..................... 
Langley Research Center . .  .... 
Manned Spacecraf t  Center .  .... 
Wallops S t a t i o n . .  ............ 
Various Locat ions ............ 
R e h a b i l i t a t i o n  and 

Modif ica t ion . . .  ............ 
Miror Cons t ruc t ion . . . . . .  ..... 
F a c i l i t y  Planning and Design. 

TOTAL PLMV.. . . . . . . . . . .  ............. 

F i s c a l  Year 
1971 

$17,800,000 

550,000 
--- 

--- 
1 , 250 , 000 

11,500,000 

4,500,000 

$28,755,000 

F i s c a l  Year 
1972 - 

$12 , 500 , 002 

7 , 900,000 

3 , 500 , 000 - 

$52 , 700 ,003 - 

F i s c a l  Year 
1973; 

$25,260,000 _- 

590 , 000 
610 , QOO 

.--- 
1,825 , 000 

585 , 000 
350 , 000 

11,580,000 
1,720,000 
8 000 000 2.2-- 

$77,300,000 _- _- 

SUM 6 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1973 ESTIMATES 

--_- SUMMARY OF CONSmUCTION OF FACILITIES BUDGET PLAN BY LOCATIW 

Eoca t ion  

A m e s  Research Center.. . . . . . . . .".. .  
Goddard Space F l i g h t  Center....... 
Je t  Propuls ion Laboratory ......... 
John F, Kennedy Space Center ,  NASA 
Langley Research Center........... 
L e w i s  Research Center.. . . . . . . . . . . .  
Manned S p w e c r a f t  Center.......... 
Marshall  Space F l i g h t  Center...... 
Wallops Station................... 
Various Locat ions. . . . . . . . . . . . . , , . .  
R e h a b i l i t a t i o n  and Modificatian. . .  
Minor Construction............,.... 
F a c i l i t y  :Planning and Design ...... 

' rota L Plan . .  .................... 

F i s c a l  Year 
1971 

$1,200,000 

1,900,000 
1,350,000 

550,000 

655,000 
456),000 

1,500,000 

5,150,000 
11,500,000 

4,500,000 

S28.755,OOO 

-e- 

--- 

--- 

F i s c a l  Year 
197 2 

- - -  
19,600 1000 

7,900,006 - - -  
3 ,  50OJ- 

The geogriaphic l o c a t i o n  of NASA i n s t a l l a t i o n s  is shown on page $'UM 3.0. 
Insta1:Lat:Lons f o r  which cons t ruc t ion  p r o j e c t s  are  requested i n  t he  !?I S C E I ~  

year  1973 budget are  i d e n t i f i e d  thereon.  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1973 ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION -- --_- 

Locat ion -__- 
Ames Research C e n t e r . . . . . . . . . . . . . . .  
Goddard Space F l i g h t  Center . .  ...... 
Jet Propuls icn  Laboratory .......... 
John F'. Kennedy Space Center ,  NASA. 
Langley R e  E; ear c h Center ............ 
L e w i s  Research Center .  ............. 
Manned Spacec r a f t  Center .  .......... 
Marshal 1 S pac e F l i g h t  Center ....... 
Wallops St.ation. ................... 
Various Locat ions.  ................. 
Rehabili tatsion and Modif ica t ion . .  .. 
Minor Cons zruct ion.  ................ 
F a c i l i t y  Planning and Design..  ..... 

T o t a l  P:L.m,. ..................... 

F i s c a l  Year 
1971 

$1 ,200~000 
1,350,000 
1,900,000 

399,500 

655,000 
450,000 

1,500,000 

5,150,000 
11 , 650 , 500 

4,500,000 

$28,755,000 

--- 

--- 

--- 

F i s c a l  Year 
1972 

$6,500,000 

15,200,000 

19,600,000 
7,900,000 

3,500,000 

$52,700,000. 

F i ; c a l  Yea r  
1973 

$1,825 ,OOiO 
590 , 000 
610 , 000 

1 3  , 140 ? 000 
4,290,000 
9 , 7  10 ,000 

585 ,000 

_ _ _ ~ - -  

- -- .- 
350,000 

27,900,000 
1 1 , 5 80,000 

1 .7  2 0 , 00 0 
L-L- 8 000 000 

-&Le- $17 300 000 

- 

_---- 

The geographic l o c a t i o n  of NASA i n s t a l l a t i o n s  i s  shown on page SUM 10. 
s t a l l a t i o n s  f o r  which cons t ruc t ion  p r o j e c t s  are requested i n  t h e  f i s c a l  ye;m 
1973 budget are i d e n t i f i e d  thereon.  

In-- 

SUM 7 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1973 ESTIMATES 

-- WMMARY OF CONSTRUCTION OF FACILITIES PROJECTS BY LOCATION -.- 

F i s c a l  Year 
1973-- 

Ames Research Center . .  ........................................ $1,825,ooO --_- 
Rehat l i l i t a t ion  and modi f ica t ion  of a e r o n a u t i c a l ,  air- 

borne sc ience  and support  f a c i l i t i e s .  ..................... 1,065,000 

Kehat l i l i t a t ion  of u n i t a r y  p l an  wind tunne l  model suppor t s ,  
c o n t r o l  systems and model p repa ra t ion  areas. .............. 760,000 

................................... 590 000 --- Godd arc1 %)ace F l i g h t  Cent e r 

590,000 

--L 

IZehab:ilj.tation and modi f ica t ion  of u t i l i t y  systems..  ........ 
..................................... 610 000 -- Jet  Prcpullsion - Laboratory --L 

6108,000 1Tehab:ilI.tation and modi f ica t ion  of roadway system. .......... 
10,1401,000 John F.. Kennedy Space Center ,  NASA ............................ ---- 

Modif i c a t i o n s  of and a d d i t i o n s  t o  s p a c e c r a f t  assembly 
f a c i l i t i e s . . . . . . . . . .  8 ,  loci ,000 ...................................... 

Modif icat ions of TITAN Centaur f a c i l i t i e s . . . . . . . . . . . . . . . . . . . .  2,04O,OOO 

Langley Research Cen te r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,29O,OOO 

Reha1)il:itation of f u l l  s c a l e  wind tunnel . .  .................. 2,465,000 

1,175,000 Modif icat ion of c e n t r a l  a i r  supply system ................... 
650,000 Envi.roninenta1 modi f ica t ions  f o r  u t i l i t y  ope ra t ions  .......... 

L e w i s  :Research Cen te r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,71O,OOO _-_- 
Modif icat ion of high temperature  and high p res su re  

t u r b i n e  and combustor research  f a c i l i t y  ................... 9 , 71O,000 



Fiscal  Yea.r 
1973 -- - 

Manned Spi2E:raft Cen te r . . . . . . . . . . . . . . . . .  .................... 
Modif icat ion of f i r e  p r o t e c t i o n  system.. . . .  ................ 

Wallops S t a t i o n . . . . . . . .  ...................................... 
Warehouse replacement ...................................... 

Various Locat ions. .  .......................................... 
Space s h u t t l e  f a c i l i t i e s  ................................... 

R e h a b i l i t z g o n  and modi f ica t ion  of f a c i l i t i e s . . . . . . . . . . . . . . . .  

Minor cons t ruc t ion  of f a c i l i t i e s .  ............................ 
F a c i l i t y  planning and design ................................. 

Tota l  P lan . .  ............................................. 
-- 

$585,000 _- 

585,000 

350 , 000 _- 

350,000 

:!7 , 900,000 _- 

:!7,900,000 

L1,580,000 -- 

1,720,0(30 _- 

8,000,000 -- 

SWL 9 



LOCATION OF NASA MAJOR AND COMPONENT INSTALLATIONS 

u-wis REsEARCn CENTER feRCj ' AMES K~SEAKCH 
# 

SNSO-CLEVELAND 

KSC WESTERN TEST 
RANGE OPERA AEC-NASA SNSO 

DARD SPACE 
NASA PASADENA 

* JET PROPULSION 
LABORATORY (J PL) 

/ FLIGHT RESEARCH 
CENTER (FRC) 

yi FLIGHT CENTER (GSFC) 

NASA HEADQUARTERS, D . C . 
RESEARCH CENTER (LaRC) 

* KENNEDY SPACE CENTER (KSC) 

MARSHALL SPACE 
FLIGHT CENTER WSFC) 

SLIDELL 

- v  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 2  BUDGET ESTIMATES 

---- - 
NASA I N S T A L L A l I D N  

A m e s  Research Center 

(Dollars in  thousands) 

COGNIZANT PROGRAM O F F I C E  FOR INSTALLATION 

-- Aeronautics and Space Technology 

PROJECT L I N E  I T E M  

Rehabilitalt Lori and Modification of 
Aeronautical, Airborne Science and 
Support F a c i l i t i e s  

Rehabi l i ta t ion o f  Unitary Plan Wind 
Tunnel Model Supports, Control 
Systems and Model Preparation Areas 

ZOGNI Z ANT 
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AST 

AST 

- __-__I 

TOTAL 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

PROJECT TITLE R e h a b i l i t a t i o n  and Modi f i ca t ion  of  A e r o n a u t i c a l ,  ----- Airborne  
Sc ience  and Support  F a c i l i t i e s  ___-_-- 

I LOCATION ---- Ames Research Cen te r  

FY 1 9 7 3  CoF ESTIMATE 

COGNIZANT INSTALLATION: Ames Research Center  
---I 

LOCATION O F  PROJECT: Mof fe t t  F i e l d ,  San ta  Clara County,  C a l i f o r n i a  ---- 

COGNIZANT F'ROGRAM OFFICE : Off i ce  of Aeronau t i c s  and Space Technology ~ - - -  

FY 1972 ANI) PRIOR YEARS CoF - FUNDING: ---- 

Planning, and Design 
Construc t i c n  

T o t a l  I'Y 1972 and P r i o r  Years 

$71,000 
115,000 (CoF inves tment  subsequent  t o  

che t r a n s f e r  of t h e  faci : l . i tg  
t o  NASA.) 

SUMMARY PUIPOSE AND SCOPE : ___--- 
This  pro:iec:t is  necessa ry  t o  r e h a b i l i t a t e  a 26-year o l d  hangar  t o  (1) prov ide  

s p e c i a l  l a t i o r a t o r i e s ,  shops and o f f i c e s  i n  suppor t  of t h e  Airborne  Sc ience  
O f f i c e  p r e s e n t l y  housed i n  temporary s t r u c t u r e s  i n s i d e  t h e  hangar ,  (2)  r e p l a c e  
a l l  temporary s t r u c t u r e s  w i t h  permanent f a c i l i t i e s  t o  minimize t h e  i n t e r f e r ~ e n c e  
w i t h  a i r c r a f t .  o p e r a t i o n s ,  and (3 )  improve t h e  e f f i c i e n c y  of u t i l i z a t i o n  and 
s a f e t y  of e x i s t i n g  permanent s t r u c t u r e s .  

PROJECT Jll !; T 1:FI CAT I O N  : 
___--^ 

The requirement  i s  f o r  s p e c i a l  l a b o r a t o r i e s ,  shops ,  and o f f i c e s  t o  r e p l a c e  
t h e  Airborne  Sc ience  Off i ce  f a c i l i t i e s  p r e s e n t l y  housed i n  temporary s t r u c t . u r e s  
i n  t h e  hangar .  The s p e c i a l  purpose  f e a t u r e s  i n c l u d e  a d a t a  f a c i l i t y  f o r  t h e  
E a r t h  Resources  A i r c r a f t  Program (ERAP) , o p t i c a l  and e l e c t r o n i c  l a b o r a t w r i e s  , 
te lescope-experiment  i n t e r f a c e  mockup room, a i r b o r n e  exper iments  aasembly 
room, mis s ion  and f l i g h t  p:tanning room, and a i r b o r n e  d a t a  systems and d e l i c a t e  
in s t rumen t  s t o r a g e  rooms. 

The u rgen t  requi rements  o f i  t h e  proposed m o d i f i c a t i o n  program i n c l  ude t h e  
fo l lowing  : 

CF 1-3 



1. Adequate working c o n d i t i o n s  f o r  t h e  i n s t a l l a t i o n  i n t o  a i rc raf t  of 
instrument:;  and l a r g e ,  complex, and d e l i c a t e  equipment i n  connec t i cn  w i t h  
astronomy ,anti e a r t h  o b s e r v a t i o n s  exper iments  ; 

2. Adequate working c o n d i t i o n s ,  day o r  n i g h t ,  i n  making modi f ic l l t ions  
t o  t h e  a i r f r a m e ,  as r e q u i r e d  by a p a r t i c u l a r  exper iment ;  and 

3 .  S c i e n t i f i c  l a b o r a t o r y  and small shop  f a c i l i t i e s  i n  c l o s e  proximi ty  
t o  t h e  a i r c r a f t  f o r  assembly,  tes t ,  and f i n a l  checkout  of a i r b o r n e  exper iments .  

The o l d  hangar  w a s  b u i l t  i n  1945 w i t h o u t  a f i re  p r o t e c t i o n  sys t e r i  f o r  i t s  
wooden roof  o r  f o r  t h e  a i r c r a f t  housed w i t h i n  t h e  s t r u c t u r e .  Shor : ly  af te i :  
t h e  s t a r t  of t h e  s p a c e  program i n  1958, wooden temporary s t r u c t u r e : ;  were 
b u i l t  i n s i d e  t h e  hangar  t o  accommodate new programs. A s  new bu i ld .ngs  werci 
ob ta ined  some of t h e s e  s t r u c t u r e s  were removed b u t  many remain.  With t h e  
s h i f t  back t o  a e r o n a u t i c a l  r e s e a r c h ,  t h e r e  i s  s t i l l  a requi rement  l o r  a l a r g e  
number of people  and a i r c r a f t  t o  b e  housed i n  t h e  f a c i l i t y  (at. 1ea;t  150 
pe r sonne l  of which about  70 r e q u i r e  o f f i c e  space ) .  Removal of the1;e temporary 
s t r u c t u r e s  w i l l  r educe  t h e  f i r e  haza rd  b u t  w i l l  r e q u i r e  a r e n o v a t i n  o f  
e x i s t i n g  space  t o  i n c r e a s e  t h e  e f f i c i e n c y  of  u t i l i z a t i o n .  To p r o t e c t  a g a i n s t  
a i r c r a f t  f i r e ,  s t u d i e s  have i n d i c a t e d  t h a t  a de luge  s p r i n k l e r  syst1.m and h e a t  
and gas  d e t e c t o r s  are r e q u i r e d .  

A r ecen t  s tudy  of t h e  c o n d i t i o n  of t h e  C e n t e r ' s  b u i l d i n g s  hils r a t e d  t h e  
hangar  as one of t h e  most u r g e n t  b u i l d i n g s  t o  r e h a b i l i t a t e .  Much of t h e  
e l e c t r i c a l .  s w i t c h  gea r  and l i g h t i n g  of a l l  areas i s  inadequa te  o r  o b s o l e t e .  

PROJEXT 1iE:SC:RIPTION : ---- 

This  p r o j e c t  c o n s i s t s  of r e o r g a n i z i n g  t h e  s p a c e  i n  t h e  s o u t h  wing and 
c e n t e r  wing i n t o  more l o g i c a l l y  s i z e d  u s e f u l  rooms f o r  o f f i c e s ,  shops and 
l abora to r :_es  by r e v i s i n g  and adding  p a r t i t i o n s  and doors .  The e l e c t r i c a l ,  
mechan ic i t  and plumbing system w i l l  be  comple te ly  updated.  New ar;d adequate  
l i g h t i n g  will b e  provided  f o r  t h e  hangar  as w e l l  as a de luge  f i r e  p r o t e c t i o n  
s y s  t em.  

A d d i t i o n a l  space  i s  be ing  provided  t o  accommodate t h e  a c t i v i t i e s  i n  t h e  
temporary s t r u c t u r e s  be ing  removed. Th i s  i s  as fo l lows :  A s m a l l  f l i g h t  
o p e r a t i o n s  c e n t e r  of approximate ly  5,100 squa re  f e e t  ( i n c l u d e s  s t c  r a g e  on t h e  
3rd  deck) w i l l  b e  b u i l t  i n  t h e  s o u t h e a s t  c o r n e r  of t h e  hangar ;  thc new w e s t  
wing,  approximate ly  15,000 s q u a r e  f e e t  w i t h  a 5,000 s q u a r e  f o o t  31.d deck 
be ing  fo-r s1:orage. The rest be ing  s p e c i a l  l a b o r a t o r i e s ,  shops ,  o i f i c e s  
(approximately 2,200 squa re  f e e t ) ,  e tc .  Th i s  20,100 s q u a r e  feet  of permanent 
f i r e  r e s i s t m t  s t r u c t u r e  w i l l  r e p l a c e  approximate ly  25,000 squa re  f e e t  o f  
temporary s t r u c t u r e s .  Also inc luded  i n  t h i s  p r o j e c t  is  t h e  removlil of t h e  
hangar  door.; of t h e  w e s t  end. 



PROJECT COST ESTIMATE: 

Land A c q u i s i t i o n  - 
Construe t . ion ----- 

R e h a b i l i t a t i o n  and modif i -  
c a t i o n  of s o u t h  wing 

Cons t ruc t  i o n  of o p e r a t i o n s  
cen t.er 

Rehabi . i i t .a t ion and modif i- 
c a t i o n  of c e n t e r  wing 

Cons t r i ic t ion  of l a b o r a t o r y ,  
shop arid o f f i c e  area on 
w e s t  s i d e  of  hangar  

P r o v i s  ion of f i r e  p r o t e c t i o n  
s y s i:tzm 

Rehab i1ii:ation of hangar  
and removal of  w e s t  doors  

Equipme:2 t 

F a l l o u t  S h e l t e r  (Not F e a s i b l e )  ----- 

Uni t  of Uni t  
Measure Quan t i ty  c o s t  

SF 

SF 

SF 

SF 

SF 

LS 

--- 
--- 

14,000 

5,100 

10,400 

15,000 

122,000 

--- 

--- 

--- 

TOTAL 

$13.36 

19 .61  

13.46 

21.67 

1 .68  

--- 

--- 

---. 

$1,065,00!) -. 

187,000 

100,000 

140,000 

32 5,000 

205,000 

108,000 

!$l, 065,000 - _- 

This  p r o j e c t  does n o t  i n v o l v e  any a d d i t i o n a l  equipment o r  proper;:y r equ i r ed  
f o r  i n i t i a l  o p e r a t i o n a l  u se  o t h e r  t han  t h a t  r e f l e c t e d  i n  t h e  above estimatsed 
c o s t  d a t a .  

FUTUR.E Cos' ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: - --__ 
For p re s , en t ly  p lanned  usage t h e r e  are no c u r r e n t l y  f o r e s e e n  f u t u r e  funding  

requi rements  necessa ry  t o  complete  t h i s  p r o j e c t .  
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A M E S  RESEARCH CENTER 
FISCAL YEAR 1973 ESTIMATES 

REHAB1 LITATION AND MODIFICATION OF AERONAUTICAL, AIRBORNE SClENCE 
AND SUPPORT F A 2 i i i T i E S  

NORTH 

y PROJECT 

KING ROAD m n n n  n 

4 I I I  II 

SITE PLAN 

CENTER WING 
SECOND FLOOR PLAN 

SOUTH WING 

LABORATORIES 

SOUTH WING 
i , i j i  Fl,:,,:,i i l i k  

PRO POSED M O D  I F IC AT I ON 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

---I-- 

LOCAT I O N  Ames Research Cen te r  

FY 1973 CoF ESTIMATE $760,000 
~ - - -  

COGNIZANT INSTALLATION: A m e s  Research Cen te r  ~ - - -  

LOCATION OF PROJECT: Mof fe t t  F i e l d ,  San ta  Clara County, C a l i f o r n i a  ---- 
COGNIZANT PROGRAM OFFICE: O f f i c e  of Aeronau t i c s  and Space TechnolDgy ~ - - -  

FY 1972 AND PRIOR YEARS CoF FUNDING: 

Planning  and Design 
Cons t ruc t ion  

T o t a l  FY 1972 and P r i o r  Years 

$45 , 000 
250 000 (CoF inves tmen t  subsizquent t o  t h e  

t r a n s f e r  of  t h e  f a c i l i t y  t o  NASA.) 
$295,000 

SUMMARY PLRPOSE -- AND SCOPE: 

The Un i t a ry  P l a n  Wind Tunnel model s u p p o r t  sys t ems ,  a s s o c i a t e d  c o n t r o l  
sys tems,  and t h e  compressor d r i v e  motor speed  c o n t r o l  sys tem ,are t o  b e  
r e h a b i l i t z t e d ,  p r i m a r i l y  t o  renew s t r e n g t h  and s a f e t y  of t h e  s u p p o r t  sys tems 
and t o  rer.ew r e l i a b i l i t y  and accuracy  of  t h e  c o n t r o l  sys tems.  During t h e  
r e h a b i l i t a t i o n ,  improvements w i l l  b e  i n c o r p o r a t e d  which w i l l  i n c r e a s e  model 
suppor t  s y ’ s t e m  c a p a b i l i t y  , improve r e l i a b i l i t y  and accuracy  of c o n t r o l s  , 
and i n c r e a s e  o p e r a t i o n a l  e f f i c i e n c y .  I n  a d d i t i o n ,  t h e  r e h a b i l i t a t i o n  is  t o  
i n c l u d e  p a r t i t i o n i n g  and e n c l o s i n g  areas w i t h i n  t h e  Un i t a ry  b u i l d i n g ’ s  
c e n t r a l  shop t o  p rov ide  permanent l a b o r a t o r y  and model p r e p a r a t i o n  space .  

PRO JE: CT J US’I IF  I CAT I O N  : 

Experimental  i n v e s t i g a t i o n s  are conducted i n  t h e  U n i t a r y  Wind Tunnels  i n  
s u p p o r t  ctf g e n e r a l  a e r o n a u t i c a l  r e s e a r c h  and development programs. Near 
f u t u r e  planned e f f o r t s  i n c l u d e  c o n t i n u i n g  s u p p o r t  of i nhouse  r e s e a r c h  programs,  
s u p p o r t  of t h e  Langley Advanced Transpor t  Technology (ATT) prograni , s u p p o r t  
of t h e  j o i n t  N A S A / A i r  Force /Genera l  Dynamics Transon ic  A i r c r a f t  Techno logy 
(TACT) program, s u p p o r t  of t h e  Space S h u t t l e  program, and s u p p o r t  of t h e  
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Department of Defense a i r c r a f t  development and improvement programs,  such  as 
S-3A, F-14A, F-14B, AX, B-1,  F-15, F-4 and F-5. I n  r e sponse  t o  c u r r e n t  
r e q u e s t s ,  t h e  Un i t a ry  f a c i l i t i e s  are normally ope ra t ed  24 hour s  p e r  day. 
Requests  f o r  expe r imen ta l  i n v e s t i g a t i o n s  i n  t h e s e  f a c i l i t i e s  have i n c r e a s e d  
t o  such an  e x t e n t  t h a t  many impor tan t  tests cons ide red  t e c h n i c a l l y  i iecessary 
and a p p r o p r i a t e  f o r  t h e  f a c i l i t i e s  ( i . e .  r e q u i r i n g  t h e  h i g h  Reynold:; number 
and/or  t h e  l a r g e  model s i z e  c a p a b i l i t y  of t h e  f a c i l i t i e s ) ,  cannot  bl: accepted  
o r  are s u b j e c t  t o  unaccep tab le  schedu l ing  d e l a y s  due t o  o t h e r  t es t  I:ommitmerits. 
Gradual d e t e r i o r a t i o n  of  t h e  f a c i l i t y  i n c r e a s e d  s c h e d u l i n g  problems and reduced 
p r o d u c t i v i t y .  

Th i s  d e t e r i o r a t i o n  o r  w e a r  h a s  r e s u l t e d  i n  lower ing  o r  downrat ing t h e  
maximum a l l o w a b l e  model s u p p o r t  sys tem load ing .  Because of t h e s e  s1:rength 
l i m i t a t i o n s ,  i t  i s  sometimes n o t  p o s s i b l e  t o  f u l l y  accomplish t e s t  o b j e c t i v e s  
and/or  f u l l y  u t i l i z e  t h e  h i g h  Reynolds number c a p a b i l i t y  of t h e  f a c i - l i t y .  

The accuracy  and r e sponse  l i m i t a t i o n s  of t h e  d r i v e  motor speed  co i t t ro l  used 
f o r  Mach numbler c o n t r o l  i n  t h e  11-by-11 Foot  Wind Tunnel ,  make Mach number 
s e t t i n g  and ad jus tment  a t i m e  consuming p r o c e s s ,  f u r t h e r  i n d i r e c t l y  c o n t r i b u t -  
i n g  t o  schedu l ing  problems.  

Users of t h e  u n i t a r y  f a c i l i t i e s  r e q u i r e  l a b o r a t o r y  o r  shop space ,  p r i m a r i l y  
f o r  p r e p a r a t i o n  and checkout  of models and s p e c i a l i z e d  instrumentat:i.on p r i o r  
t o  i n s t a l l a t i o n  i n  one of t h e  f a c i l i t i e s .  P r e s e n t l y  much of such work is  
accomplished i n  one o r  t h e  o t h e r  of t h e  wind t u n n e l  t es t  chambers w:i.th t h e  
e v e r  p r e s e n t  problems of s e c u r i t y ,  n o t  enough s p a c e ,  h i g h  no i se  levc!ls,  and 
o f t e n  l a c k  of adequate  equipment.  A s  a r e s u l t ,  f i n a l  test s e t  ups itre 
o c c a s i o n a l l y  de l ayed ,  and o f t e n  r e q u i r e  a d d i t i o n a l  t i m e  which could  more 
e f f e c t i v e l y  b e  used f o r  t e s t i n g .  Permanent l a b o r a t o r y  and shop spac:e are 
e s s e n t i a l  t o  p rov ide  s e c u r i t y ,  an a c c e p t a b l e  working environment , arid 
adequate  space  and equipment t o  b e t t e r  p r e p a r e  and check o u t  models and 
i n s t r u m e n t a t i o n  p r i o r  t o  wind t u n n e l  occupancy. 

Based on past  e x p e r i e n c e ,  and p r e s e n t  known requ i r emen t s ,  i t  i s  al lparent  
t h a t  the Un i t a ry  f a c i l i t i e s  w i l l  con t inue  t o  b e  i n  e x c e p t i o n a l l y  hig;h demand 
f o r  many year:; i n  s u p p o r t  of major a i r c r a f t  programs of h i g h  na t ion l i l  i n t e r e s t .  
With cont inued  good maintenance and r e h a b i l i t a t i o n  t h i s  continuousl!. used 
f a c i l i t y  shsu.ld b e  good f o r  a n o t h e r  16  o r  more y e a r s .  

PROJECT DEISCR IPTION : ---- 

This  Unit  s r y  Plan  Wind Tunnel r e h a b i l i t a t i o n  p r o j e c t  i nvo lves  r e h z i b i l i t a t i o n  
and improv t ig  t h e  model s u p p o r t  sys tem and t h e  compressor d r i v e  motor speed 
c o n t r o l  sya  te rn .  I n  a d d i t i o n ,  t h e  p r o j e c t  i n c l u d e s  p a r t i t i o n i n g  and e n c l o s i n g  
areas wi thf i i  i:he b u i l d i n g ' s  c e n t r a l  shop area t o  p rov ide  permanent 11 abora to ry  
and model p r e p a r a t i o n  shops  f o r  f a c i l i t y  u s e r s .  

Rehabi1iLst:ion of t h e  model suppor t  w i l l  p rov ide  i n c r e a s e d  load  czlrrying 
c a p a b i l i t y ,  i n c r e a s e d  r e l i a b i l i t y  and s a f e t y ,  and c a p a b i l i t y  of driT,.ing a 
model to t h e  d e s i r e d  ang le s -o f -a t t ack  and angles-of-yaw a t  h i g h e r  rzrtes than  
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i s  now p o s s i b l e .  
w i l l  be  accomplished by us ing  h i g h e r  s t r e n g t h  a l l o y  steels. 
changes w i l l  nave t o  be  made t o  t h e  u n i v e r s a l  j o i n t s ,  c h a i n s ,  g e a r  IBoxes, 
h y d r a u l i c  motors and h y d r a u l i c  supply  system t o  p rov ide  i n c r e a s e d  to rque  
c a p a c i t y  and h i g h e r  ou tpu t  v e l o c i t y .  The s lowness  i n  moving from oite d a t a  
p o i n t  t o  t h e  next ( d r i v i n g  r a t e )  can be  overcome i n  p a r t  by increas.i.ng t h e  
ou tpu t  c a p a b i l i t i e s  of t h e  hydraul ic-mechanical  d r i v e  sys tem,  and mzttching 
t h e  ou tpu t  c a p a b i l i t i e s  t o  t h e  demand s i g n a l  from t h e  c o n t r o l  systeni. F u r t h e r  
improvements i n  t h e  d r i v i n g  ra te  w i l l  be  e f f e c t e d  by upgrading and :i.mprovinj; 
t h e  s e r v o  1cm t r o l  system. 
w i l l  be  improved by r e p l a c i n g  t h e  p r e s e n t  indexing  t a b l e  w i t h  a min:i.-computer 
o r  by b u i l d i n g  a new index ing  t a b l e .  

The i n c r e a s e d  load  c a p a c i t y  of t h e  s t r u c t u r a l .  com1)onents 
Minor : ; i ze  

The model suppor t  p o s i t i o n i n g  system coni:rols 

The comprzssor d r i v e  motor speed c o n t r o l  sys tem is  t o  b e  improved by 
i n s t i t u t i n g  s e t - p o i n t  c a p a b i l i t y  on t h e  commanded speed  and by model-nizing 
i t s  e l e c t r o i i c  components. This  w i l l  a l s o  r e s u l t  i n  improving t h e  long  terra 
d r i f t ,  t h e  s h o r t  t i m e  accuracy  and t h e  response  t i m e  of t h e  compres:ior d r i v e  
motor speed c o n t r o l  system. 

Permanent l a b o r a t o r y  and shop areas f o r  f a c i l i t y  u s e r s  w i l l  be  provided  
by p a r t i t i o . i i n g  and e n c l o s i n g  areas w i t h i n  t h e  c e n t r a l  shop a r e a  of Bldg. 
N-227. Wa.Lls and c e i l i n g s  w i l l  b e  a c o u s t i c a l l y  t r e a t e d  t o  reduce nclise 
l e v e l s  f roIn t h e  wind tunnel, c i r c u i t s  on e i t h e r  s i d e .  F luo rescen t  lj g h t i n g  , 
h e a t i n g ,  afir c o n d i t i o n i n g ,  ins t rument  power c i r c u i t s ,  220 v o l t ,  3-pl~ase 
c i r c u i t s  aml one-ton c ranes  w i l l  be  provided  i n  a l l  shops.  One cent r a l l y  
l o c a t e d  440 v o l t  , 3-phase c i r c u i t  w i l l  be  i n s t a l l e d .  Add i t iona l  peimanent 
model !support!; w i l l  b e  i n s t a l l e d  i n  two of t h e  shops .  
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PROJECT C:OS?' ESTIMATE : 

Land Acc u i s i t i o n  

Constru.c:tion ----- 

R e h a b i l i t a t i o n  and m o d i f i c a t i o n  
of l a b o r a t o r y  and model 
p r e p a r a t i o n  shop 

Eq u i  pmer. t 

Unit of Uni t  To t a l  
c o s t  --- Measure Quan t i ty  c o s t  

SF 

$161 > 000 -- 

9 , ZOO S.17.50 161, 000 

&-- 599 000 

Model suppor t  f a b r i c a t i o n ,  
hardware and h y d r a u l i c  
power supply  Each 2 9:3,900 187,800 

M.odel suppor t  p o s i t i o n  c o n t r o l  
system Each 2 54 , 400 108 , 1300 

Drive motor speed  c o n t r o l  sys tem Each 1 302,400 302 , 400 

F a l l o u t  S h e l t e r  (Not F e a s i b l e )  ----- 

TOTAL $760 > 000 -- --- 

T h i s  p r o j e c t  does n o t  i n v o l v e  any a d d i q i o n a l  equipment o r  pi:operi_y r e q u i r e d  
f o r  i n i t i a l  o p e r a t i o n a l  u s e  o t h e r  t han  t h a t  r e f l e c t e d  i n  t h e  above estimate!d 
c o s t  d a t a .  

~ - - -  FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

Depending 3n f u t u r e  program and i n t e n s i t y  of usage a n  add i t j -ona l  $4-5 
m i l l i o n  may b e  r e q u i r e d  i n  Euture y e a r s  t o  f u r t h e r  improve t h i s  fa1 : i l i ty .  



A M E S  RESEARCH CENTER 
FISCAL YEAR 1973 ESTIMATES 

REHABILITATION OF THE UNITARY PLAN WIND TIJNNEL 
MODEL SUPPORTS, CONTROL SYSTEMS AND MODE!. 

PREPARATION AREAS 

NORTH 

REHABILITATE 
MODEL SUPPORT 

A N D  CONTROL SYSTEMS 

A 

, 
REHABILITATE / 
A N D  IMPROVE / 
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CONTROLS 

SITE PIAN 

v 
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7 

--v- 
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FISCAL YEAR 1973 ESTIMATES 
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Page No. 

Locaticin plan ................................................... CF 2-1 
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GODDARD SPACE FLIGHT CENTER 
FiSCAL YEAR 1973 ESTiMAiES 

Ii! 
Ill 

39 SPACE PROIECTS BUILDING 
$@ MULTI-PURPOSE IIL0I)IE 

*@ GEoCHEMISTRv BUILDING 

METEOROLOEICM SYSTWS 
'@ DEVELOPMENT UBORlToRy 

MECHANICAL TEST FACILITY A N 0  
@ QUALITY ASSURMCE m T m y  

@ OATA IITERPRETATIOW IAWRhfQy 

0 RESEARCH P R O J E C X  L A B O R A X R I  

CENTRAL fLIGHT CONTROL AND ' RANGE OPERATIONS BUILDING 

0 GENERAL PURPOSE FACILITY BUlLOlNG 

INSTRUMENT CONSTRUCTION A I D  
@ INSTALLATION LABORATORY 

0 SPACE SCIENCES LABORATORY $a ENl HEATING AND REFREERATON 

PAYLOAD TESTING fAClLlTV 

SATELLITE SYSTEMS BUlLOlNG 
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ENVIRONMENTAL TESTING LABORATORY 

APPLIED SCIENCES LABORlT@Y 

TRACKING AN0 TELEMETRY LABORATORY 

SPACECRAFT OPERATIONS fAClLlTY 

LAUNCH PHASE SIMULATOR 

OEVELOPMENT OPERATIONS BUILDING 

MULTI-PURPOSE BUlLOlNG 

BUSMESS OPERATIONS BUILDING 

$@ NETWORK TRAININ6 L 

@ NASA SPACE SCIENCE 

FY 73 PROJECT LEGEND 

TEST FACLITT 

DATA CENTER 

1-1 S T E A M  AND CONDENSATE 

* BUILDING LOAD CENTERS 
----CH!LLED WATER 
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PROJECT L I N E  I T E M  

COGNIZANT PROGRAM O F F I C E  FOR INSTAI.LATION 

- - ~ - - _ _ _ _  Space Science 
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U t i l i t y  Systems 
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41 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

PROJECT TITLE R e h a b i l i t a t i o n  and Modi f i ca t ion  of U t i l i t y  Systems r--- 
I ---I Goddard Space F l i g h t  Center  

__. 

$590y000 4 FY 1973 CoF ESTIMATE 

COGNIZANT INSTALLATION: -- Goddard Space  F l i g h t  Center  

LOCATION ---- OF PROJECT : Greenbel t  P r i n c e  George's County , Maryland 

COGNIZANT I?:RO(;RAM -- OFFICE : Off ice of Space Sc ience  

FY 1972 --- ANI) PRIOR YEARS CoF FUNDING:  

P lanning  and Design 
Cons truc1::ion 

$ 4 1  OQO * 
* * U t i l i t y .  Systems were i n c l u d e d  T o t a l  FY 11972 and P r i o r  Years 

SUMMARY PURIJOSE AND SCOPE : --- 
i n  major c o n s t r u c t i o n  a c t i v i t i e s  
and are n o t  s e p a r a t e l y  i d e n t i f i a b l e .  

Th i s  project :  p rov ides  f o r  major r e h a b i l i t a t i o n  and m o d i f i c a t i o n  t o  
e lec t r ica l ,  st:eam, and c h i l l e d  water u t i l i t y  systems on t h e  C e n t e r ' s  
main s i te .  I t .  i n c l u d e s  replacement of a d e t e r i o r a t e d  steam g e n e r a t o r ,  
r e s t o r a t i o n .  of cor roded  c h i l l e d  water and steam d i s t r i b u t i o n  c o n d u i t s ,  
and upgrading t h e  e l e c t r i c a l .  d i s t r i b u t i o n  system. 

PROJECT JUSTIFICATION : -- 
Major r e h a b i l i t a t i o n  of t h e  C e n t e r ' s  u t i l i t y  systems are r e q u i r e d  t o  

r e p l a c e  d e t e r i o r a t e d  p o r t i o n s  of t h e  steam and c h i l l e d  water sys tems,  
and t o  upgrade t h e  e lec t r ica l  d i s t r i b u t i o n  system. 

O f  t h e  Cer . ter ' s  f i v e  e x i s t i n g  steam g e n e r a t o r s ,  t h e  o l d e s t  has  been i n  
service f o r  over  t e n  y e a r s .  Repai r  and maintenance c o s t  of t h i s  ste,un 
g e n e r a t o r  has  p r o g r e s s i v e l y  i n c r e a s e d  over  t h e  p a s t  t h r e e  y e a r s .  It is 
now economically d e s i r a b l e  t o  r e p l a c e  t h e  e x i s t i n g  u n i t  w i t h  a new oiie 
of h i g h e r  c a p a c i t y .  Reduced maintenance c o s t  w i l l  r e s u l t  and t h e  
a d d i t i o n a l  c a p a c i t y  w i l l  f a c i l i t a t e  t h e  h a n d l i n g  of i n c r e a s e d  demand:; 
f o r  steam. 
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P o r t i o n s  of t h e  e x i s t i n g  c h i l l e d  water and steam d i s t r i b u t i o n  c:onduits have 
corroded and must be r ep laced .  If t h e s e  l i n e s  are n o t  r e p l a c e d ,  an even tua l  
i n t e r r u p t i o n  t o  t h e  C e n t e r ' s  c h i l l e d  water supply  and steam d i s t r i b u t i o n  
w i l l  r e s u l t .  

There i s  a need f o r  i n c r e a s e d  c a p a c i t y ,  improved r e l i a b i l i t y  artd pro- 
v i s i o n  (of b e t t e r  maintenance methods f o r  t h e  e x i s t i n g  e lec t r ica l  load  
c e n t e r s  i n  e i g h t  b u i l d i n g s .  The proposed changes w i l l  m e e t  t h e  ( a p a c i t y  
and rel . iab i l i t y  requi rements  and p rov ide  systems which can be  tec t e d  and 
maintaincd wi thou t  d i s r u p t i o n  of normal o p e r a t i o n s .  A new 34.5KTt' f eede r  
w i l l  be  i n s t a l l e d  by t h e  u t i l i t y  company t o  m e e t  Center  requi rements .  
The Center  must provide  t h e  t e r m i n a l  f a c i l i t y  f o r  t h i s  f e e d e r .  

PROJECT ;IESCRIPTION : -- 
A new s t e a m  g e n e r a t o r  of 33,000 pounds p e r  hour  s t e a m  c a p a c i t y  w i l l  re- 

p l a c e  t h e  e x i s t i n g  24,000 pounds p e r  hour  steam g e n e r a t o r .  Restc: , ra t ion 
w i 1 : l  be  inade t o  approximately 3,200 l i n e a r  f e e t  of steam and Condensate 
p i p i n g ,  ,and 2,400 l i n e a r  f e e t  of c h i l l e d  water condu i t .  

Improvements w i l l  be  made t o  load  c e n t e r s  i n  Bu i ld ings  1, 1 2 ,  1 7 ,  18, 
19 ,  20, 2 1  and 25. These improvements range from m o d i f i c a t i o n s  t o  complete 
rep:Lacecwnt:s of l oad  c e n t e r s .  E l e c t r i c a l l y  ope ra t ed  drawout m a i n  and t i e  
b r e a k e r s  WI-11. r e p l a c e  bo l t ed - in  molded case o r  o t h e r  t ypes  t o  f a c i l i t a t e  
t e s t i n g  mntl maintenance.  Terminal  f a c i l i t i e s  a t  t h e  main s u b s t a t i o n  f o r  
a new 34.5E:V f e e d e r  w i l l  be  inc luded .  

PROJECT COST ESTIMATE : -- 

Uni t  of 
Measure 

Land Acql i i s i t ion  --- --- 
Cons t ruc t ion  ---- 

Steam and condensate  condui t  LF 
Chil.l.ed water conduit. LF 
Bui1.clin.g load  c e n t e r  

LS 
Subs t:at i o n  t e r m i n a l  LS 

modi f i c a t i o n  

Quant i ty  

--- 

3 , 200 
2 , 400 

--- 
--- 

U n i t  
c o s t  -~ 

--- 

$59.38 
31.25 

.--- 

.--- 

Tota 1 
cos t  --- 

--.- 

$500,000 

190,000 
75,000 

220,000 

_- 

15,000 
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Uni t  of 
Measure 

Equipment 

Steam g e n e r a t o r  replacement Each 

Fallout:  S h e l t e r  (Not F e a s i b l e )  --- -_____- 

Uni t  T o t a l  
Cost c o s t  -. - Quan t i ty  

$90,000~ 

1 $90,000 90,000 

TOTAL $590,000 

This  p r o j e c t  does n o t  i n v o l v e  any a d d i t i o n a l  equipment o r  p rope r ty  re- 
q u i r e d  fc)r i n i t i a l  o p e r a t i o n a l  use o t h e r  t han  t h a t  r e f l e c t e d  i n  t h . e  above 
es t i m a t  et1 cos t d a t a .  

---- FUTURE Col? ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJEC'II: - 

There ~ r i l l -  be a c o n t i n u i n g  requi rement  t o  r e p l a c e  p o r t i o n s  of t h e  steam 
and ch i l l -ed  water systems 
generator:; .  
q u i r e d  i n  subsequent  y e a r s  t o  m e e t  t h i s  requi rement .  

and t h e  replacement of t h e  remaining steam 
1.t is  e s t i m a t e d  t h a t  about $1.2 - 1 . 5  m i l l i o n  will.  be re- 
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JET PROPULSION LABORATORY 
FISCAL YEAR 1973 ESTIMATES 

REHABILITATION AND M O D I F I C A T I O N  
OF ROADWAY SYSTEM 

Extend Mariner Road 

Regrade and repave Road "A" 
and Loop Road 



N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 7 3  BUDGET ESTIMATES 

(Dollars in thousands) 

_- 

~ - - -  - 
NASA I N S T A L L  A T  ON COGNIZANT PROGRAM O F F I C E  FOR INSTALLATION 

-~ _______-_ 

P R 3 J E C T  L I N E  ITEM 

Rehabi1itat:Fon and Modification of 
Roadway System 

~ 

ZOGNI ZANT 
O F F I C E  

os s 

- . . . . . . . . . . . . . 
_______- 

F Y  1959 
THRU 

ZURRENT Yf 

36 

F Y  1 9 u  
IEstirnated) 

610 

610 

--.- 

FUTURE 
YEARS 

(Estimele,D 
- 

500 

TOTAL. 
A L L  YEARS 
(Eslimsted) 

1,146 

NASA FORM 1029 JUN 69 PREVIOUS EDITIONS ARE OBSOLETE. NASA-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

--I PROJECT TITLE R e h a b i l i t a t i o n  and Modif ica t ion  of Roadway System 

E'Y 1973 CoF ESTIMATE $610,000 

LOCAT I O N  Jet  Propuls ion  Laboratory 

--- - 
-__--- COGNIZANT INSTALLATION: Jet: Propuls ion  Laboratory 

--___- LOCATION O F  PROJECT: Pasadena, L O ~  Angeles County , C a l i f o r n i a  

COGNIZANT PROGRAM OFFICE: O f f i c e  of Space Science --_-- 
FY 1972 AND PRIOR YEARS CoF-mDING: ---- 

Planning and Design $36,QQO 
Cons, t r u c t i o n  * *The roadway system was included 

i n  major construct. ion ; ic t ivi t ies  
T o t a l  FY 1972 and P r i o r  Years * and is  n o t  s e p a r a t e l y  -dent i f i s ib le .  

SUMMARY PLFLPOSE AND SCOPE : 

This  prc1;ject i s  r equ i r ed  t o  improve t h e  on-s i te  road ne twork  by: 
h a b i l i t a t i n g  t h e  e x i s t i n g  main east-west a r te r ia l  road;  completing a second 
major t r a f f i c .  a r t e r y  along t h e  c e n t r a l  and south  e a s t e r l y  p o r t i o n s  of the  
Laboratory ; r e f u r b i s h i n g  d e t e r i o r a t e d  s e c t i o n s  of the  roadway at the  south  
s i d e  of t h e  Laboratory;  adding some parking f a c i l i t i e s  a t  t h e  east ertd of 
t h e  proper ty  ; and improving s e v e r a l  road access d e f i c i e n c i e s  . 

].e- 

PROJECT J1Jl;TI:FICATION : ---- 

Explore-c Road i s  p r e s e n t l y  t h e  only main a r te r ia l  road connect ing [:he 
main en t rance  on t h e  southwest t o  the  east s i d e  of t he  Laboratory.  'Chis 
road becoines extremely congested and i t  is  very d i f f i c u l t  f o r  througli 
t r a f f i c  t o  f:Low because of t h e  l a r g e  number of Laboratory d e l i v e r i e s  
a r r i v i n g  dur ing  t h e  work day hours .  
conges t ion ,   certain modific.ations of Explorer  Road are necessary  as .dell 
a s  t h e  pr3vi:;ion of an  a l t e r n a t e  r o u t e  and o f f - s t r e e t  park ing:  

I n  o r d e r  t o  a l l e v i a t e  t h e  e x i s t i n g  
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The d e t e r i o r a t e d  p o r t i o n  of Exp lo re r  Road from t h e  i n t e r s e c t i o n  of 
Ranger Road t o  Surveyor  Road w i l l  b e  r e h a b i l i t a t e d ,  and t h e  road  
w i l l  be extended about  225 f e e t  t o  t h e  Arroyo Br idge  a t  t h e  clast 
end of t h e  Labora tory .  

Mariner Road, which p a r a l l e l s  Exp lo re r  Road, w i l l  l i k e w i s e  bt! ex- 
tended about 900 f e e t  t o  p rov ide  an a l t e r n a t e  r o u t e  of acces(i t o  t h e  
east s:ide of t h e  Labora to ry  and t o  t h e  Arroyo Br idge .  

A pa rk ing  area f o r  approximate ly  200 cars w i l l  be  provided  a.tong t h e  
Mariner Road e x t e n s i o n .  

Road "A" and Loop Road on t h e  s o u t h  s i d e  of t h e  Labora to ry  a l s o  r ece ive  a 
continuous and heavy volume of t r a f f i c  a s s o c i a t e d  w i t h  t h e  c e n t r a l  s h i p p i n g  
and r e c e i v i n g  and p l a n t  maintenance a c t i v i t i e s  l o c a t e d  i n  t h i s  ares. A s  a 
r e s u l t ,  b c t h  roads  are d e t e r i o r a t i n g  r a p i d l y  due t o  t h e  heavy w a g ?  and now 
r e q u i r e  r e h a b i l i t a t i o n .  

PROJECT DE:SC.RIPTION: -- 

Rehabil . j . tat ion and paving of approximate ly  2,000 s q u a r e  y a r d s  of Exp lo re r  
Road w i l l .  b e  conf ined  p r i m a r i l y  t o  t h e  h e a v i l y  used p o r t i o n  between Ranger 
Road and Surveyor Road. The 225 f o o t  e x t e n s i o n  of Exp lo re r  Road h i i l l  t i e  
t h i s  artctiry d i r e c t l y  t o  t h e  Arroyo Br idge  at t h e  e a s t e r n  end of ttie s i te .  
S tandard  street  l i g h t i n g  and u t i l i t i e s  w i l l  be  i n s t a l l e d  as a par t  of t h i s  
p r o j e c t .  

Mariner Road w i l l  be  extended approximate ly  900 f e e t  t o  the i n t t k r s e c t i o n  
a t  Exp1o:cl.r Road. The c o n s t r u c t i o n  w i l l  e n t a i l  t h e  n e c e s s a r y  gra(1ing of 
undeveloped right-of-way areas and some e x i s t i n g  i n t e r s e c t i n g  roatls . 
S i t e  p r e p a r a t i o n  f o r  paving  w i l l  i n c l u d e  a s u b s t a n t i a l  amount of c2xcavatii:m 
and f i l l ,  and some r e t a i n i n g  w a l l  c o n s t r u c t i o n .  The roads  w i l l  hltve two 
v e h i c u l a r  t r a f f i c  lanes , c u r b s ,  g u t t e r s ,  s idewa lks  and street. l i g l i t i n g .  
Concur ren t ly ,  underground power and communication c o n d u i t s  and a i r ,  gas , 
water and o t h e r  u t i l i t y  mains ' tcross-overs" w i l l  be i n s t a l l e d .  
u t i l i t i e s  p r e s e n t l y  s e r v i n g  t h e  area w i t h i n  t h e  right-of-way a l s o  w i l l .  be  
lowered, modi f ied  o r  r e l o c a t e d  as n e c e s s a r y  t o  m a i n t a i n  service t 3  e x i s t i n g  
b u i l d i n g s .  

T h e  

A 6,510 s q u a r e  ya rd  pa rk ing  area w i l l  p rov ide  approximate ly  200 pa rk ing  
s p a c e s .  

Road r e p a i r s  w i l l  i n c l u d e  r e g r a d i n g  and repaving  about  250 l i n e a r  f e e t  
of Road "A"' and Loop Road, and t h e  i n s t a l l a t i o n  of a s s o c i a t e d  street  
l i g h t i n g ,  s idewa lks ,  r e t a i n i n g  w a l l s  and u t i l i t i e s .  
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PROJECT ClOST ESTIMATE : 

IJnit 
c o s t  -- 

T o t a l  
c0:s t --- 

Unit of 
Measure Q u a n t i t y  

Land A c q u i s i t i o n  

P---- Ex l o r e r  Road $104,625 -- 

S i t e  F r e p a r a t i o n  
Road paving 
Street  l i g h t i n g  
Power and communication 

condu i t  
A i r  an.d gas 
Storm. d r a i n s  

--- --- LS 
SY 2 , 750 $'7.50 

Each 8 1,000.00 

3 , 000 
20,625 
8 , 000 

LF 500 100.00 
LF 500 36.00 
LS --- I-- 

50,000 
18,000 

5,000 

411 , 800 _- 
S i t e  p r e p a r a t i o n  
E' av ic. E: 
Light in?,  
E'ower' and communication 

E:lect r i c :  s u b s t a t i o n  

Air, j;as, and water 
Sewers  , s idewalks  , and 

cordui  t 

r e l . oca t ion  

s t o m  d r a i n s  

95,000 
22,500 
20 ,000 

--- --- LS 
SY 3,000 7.50 

Each 20 1,000.00 

LF 1 , 600 100.00 160 , 000 

--- --- LS 
LF 900 73.00 

.19 , 700 
65,700 

28,900 

Park ing  Lot - 59 825 2.- 

S i t  e p r e p a r a t i o n  
Paving 

--- LS 
SY 6,510 

11,000 
48 , 825 

--- 
7.50 

LOOP Roiad -- and Road "A" - 
15,000 

6 , 750 
12 , 000 

S i t  e p r e p a r a t i o n  
Road paving 
:;tree.: l i g h t i n g  

LS 
SY 

Each 

--- --- 
900 7.50 

12 1,000.00 

Fa:l lout S h e l t e r  (Not F e a s i b l e )  --- ----- 
TOTAL 
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This  project:  does n o t  i n v o l v e  any a d d i t i o n a l  equipment o r  p rope r ty  re- 
q u i r e d  f o r  i n i t i a l  o p e r a t i o n a l  u se  o t h e r  t han  t h a t  r e f l e c t e d  i n  t h e  above 
e s t i m a t e d  (:ost d a t a .  

FUTURE --- CoF lC3TIMATED F " D I N G  REQUIRED TO COMPLETE THIS PROJECT: 

There wi:LL be  a c o n t i n u i n g  requi rement  t o  r e h a b i l i t a t e  and improve p o r t i o n s  
of t h e  roadway system due t o  f u t u r e  d e t e r i o r a t i o n  caused by normal iise. It 
is  e s t i m a t e d  t h a t  t h i s  r e h a b i l i t a t i o n  w i l l  i n v o l v e  a t o t a l  of an add( i t iona1  
$400,000 t o  $500,000 over  t h e  n e x t  t h r e e  t o  f i v e  y e a r s .  
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i r - - - -  - - - -  

PROPOSED FISCAL YEAR 1973 PRO 

Spacecraft Assembly Faci l i t ies 
I D  SAEF #l (PIB) 
111 SAEF #2 (Hyper #2) 
E# Spacecraft Assembly 

A .  Modifications of and Additions to 

Building "AM" 

Centaur Facilities (VIB) 
B .  pa Modification to Titan 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 7 3  BUDGET ESTIMATES 

(Dollars in thousands) 
----- 

___-___- John F. Kennedy Space 

Cape Kennedy & Merritt -- 

NASA INSTAL 1. AT I ON 

LOCATION O F  INSTALLATION 

INSTALLATION MISSION 

The Center conducts ove ra l l  planning and supervision of t he  in t eg ra t ion ,  tes t ,  
checkout and launch of NASA space vehicle  systems a t  t he  A i r  Force Eastern and 
Western Test Ranges, and Merritt Is land,  and provides support services  f o r  a l l  
NASA elements located i n  the  area. 

PROJECT L I N E  I T E M  

Modifications of and Additions t o  
Spacecraft Assembly F a c i l i t i e s  

ModiEication:3 of Ti tan Centaur 
F a c i l i t i e s  

TOTAL 

COGNIZ ANT 
O F F I C E  

oss 

oss 

F Y  1959 
T H R U  

3URRENT YI 

4,21 

11,051 

F Y  1 9 3  
lEetirnetecO 

8 , 100 

2,040 

10,140 

T O T A L  
A L L  YEARS 
(Es t ims ted )  -_- 

12,311 

13,090 

NASA FORM 10:!9 JCiN 69 PREVIOUS EDITIONS ARE OBSOLETE. NASA-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

I - -- 
I--- 

ROJECT TITLIS Modi f i ca t ions  of and Addi t ions  t o  S p a c e c r a f t  Assembly 
F a c i l i t i e s  

John F. Kennedy Space Center  - ~ - -  
lLOCAT.[ON 

FY 1973 CoF ESTIMATE $8,100,000 
- 

~ _ _ _ _ _  COGNIZANT LNSTALLATION : John F. Kennedy Space Cen te r  

LOCATION O:F PROJECT: Merritt I s l a n d ,  Brevard County, F l o r i d a  
----I- 

COGNIZANT :?ROGRAM OFFICE: O f f i c e  of Space Sc ience  

FY 19 72 ANI) I?RIOR YEARS CoF FUNDING: ---- 
Planning  arid Design 
Cons t r u c t  i o n  

$585 , 000 
3,625 , 689 

T o t a l  ?Y 1972 and P r i o r  Years $4,210,689 

SUMMARY PURPOSE AND SCOPE : ---- 

The purpose of t h i s  p r o j e c t  i s  t o  add t o  and modify t h r e e  e x i s t i n g  
f a c i l i t i e s  t o  make them s u i t a b l e  f o r  t h e  assembly,  e n c a p s u l a t i o n  and 
s t e r i l i z a t i o n  of s p a c e c r a f t  f o r  t h e  Viking Program. Two of t h e  b u i l d i n g s  
t o  b e  modfiEied are t h e  Pyro techn ic  I n s t a l l a t i o n  Bu i ld ing  (PIB) and t h e  
Hypergol ic  T e s t  Bu i ld ing  N o .  2 (Hypergol #2) which are l o c a t e d  on Plerritt 
I s l a n d .  ':hey w i l l  b e  used f o r  checkout  , s t e r i l i z a t i o n ,  assembly,  and 
encapsulat: ion of t h e  Viking Lander and O r b i t e r  S p a c e c r a f t .  Bu i ld ing  
"AM" .Located on Cape Kennedy A i r  Force  S t a t i o n  w i l l  be  modi f ied  f o r  u s e  
as l a b o r a t o r y  space  i n  suppor t  of t h e  Viking Lander.  

PROJECT JUST:[FICATION : ~ - - -  
The two ' l i k ing  s p a c e c r a f t  t o  b e  launched i n  Calendar  Year 1975 from 

Launch Cornplex 41 r e q u i r e  t h a t  two c r i t i c a l  t a s k s  b e  performed. T h e s e  
t a s k s  invo  Lve : (1) t h e  assembly , checkout , e n c a p s u l a t i o n  , and s t e r i l i z a t i o n  
of t h e  s p a c e c r a f t ,  and (2)  t h e i r  l aunch ing  w i t h i n  a 38-day pe r iod .  A 
ve ry  comp:-ex requi rement  of t h i s  program is  p r e p a r i n g  a s t e r i l i z e d  space- 
c r a f t  f o r  i t a  planned l a n d i n g  on t h e  s u r f a c e  of Mars. I n t e r n a t i o n a l  
agreements  have e s t a b l i s h e d  a q u a r a n t i n e  p o l i c y  r e q u i r i n g  t h a t  no a c t  b e  
performed :hat w i l l  i r r e t r i e v a b l y  contaminate  a p l a n e t  as a base  f o r  
s c i e n t i f i c  i n v e s t i g a t i o n .  I n  o r d e r  t o  comply w i t h  e s t a b l i s h e d  p o l i c i e s  and 
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t h e  accep ted  contaminat ion  p r o b a b i l i t y  level (1 x , t h e s e  t h r e e  
f a c i l i t i e s  must be  modi f ied  t o  a s s u r e  t h e  c a p a b i l i t y  f o r  s t e r i l i z a t i o n  
and e n c a p s u l a t i o n  i n  accordance  w i t h  p l a n e t a r y  q u a r a n t i n e  s t a n d a r d s .  
l a n d e r  payl-oad of b i o l o g i c a l  and molecu la r  a n a l y s i s  exper iments  a l s o  
has  s t r j .ngent  requi rements  f o r  c l e a n  assembly and s t e r i l i z a t i o n .  A s  a 
r e s u l t  , i:hese f a c i l i t i e s  w i l l  be  upgraded t o  p rov ide  t h e  c o n t r o l l e d  
c l e a n  environment r e q u i r e d  f o r  assembly , checkout , p r o p e l l a n t  l o a d i n g ,  
Radio iso tope  Thermoe1ectri.c Gene ra to r s  (RTG) i n s t a l l a t i o n ,  s t e r i l i z a t i o n  , 
and lancler/orb i t e r  assembly. 

The 

Two s e p a r a t e  b u i l d i n g s  are r e q u i r e d  t o  s a t i s f y  s a f e t y  requi rements  f o r  
p re l aunch  f i n a l  assembly of t h e  s p a c e c r a f t .  T h i s  would i n s u r e  t h a t  i n  
t h e  even t  of a ca t a s t r0ph i . c  f a i l u r e  of one s p a c e c r a f t ,  t h e  o t h e r  space- 
c r a f t  woulcl b e  s a f e ,  and c o n d i t i o n s  p e r m i t t i n g ,  checkout would ccn t inue .  
I n  addit::ion, t h e  b r i e f  launch  p e r i o d  r e q u i r e s  t h a t  b o t h  s p a c e c r a f t  be  
assembled and checked out: s imu l t aneous ly .  

Minor m o d i f i c a t i o n s  are a l s o  r e q u i r e d  t o  Bu i ld ing  "AM" t o  provide  
s u i t a b l e  l a b o r a t o r y  space  f o r  t h e  Viking Lander d u r i n g  subsystems 
checkout: p r i o r  t o  f i n a l  assembly w i t h  t h e  O r b i t e r  system. 

PROJECT IIESCRIPTION : ---- 
This  p r o j e c t  w i l l  p rov ide  a 1 ,400  s q u a r e  f o o t  a d d i t i o n  ( f o r t y  feet  wide 

by trhirt:y-five f e e t  long w i t h  a c e i l i n g  h e i g h t  of approximate ly  f i f t y -  
f i v e  f e e t )  and m o d i f i c a t i o n  of t h e  P I B  which has  been r e d e s i g n a t e d  as 
Spacecrali t  Assembly and Encapsu la t ion  F a c i l i t y  No. 1 (SAEF #l). It 
w i l l  a l s o  p rov ide  a new a d d i t i o n  of approximate ly  11,000 s q u a r e  feet  
(100 f e e t  wide by 102 f e e t  long w i t h  a h i g h  bay c e i l i n g  h e i g h t  of 
approximatc?ly 70 f e e t )  and m o d i f i c a t i o n  of t h e  Hypergol ic  Tes t  Bui ld ing  
Number ;I, which h a s  been r e d e s i g n a t e d  as S p a c e c r a f t  Assembly and En- 
capsu1at::ion F a c i l i t y  N o .  2 (SAEF 1 2 ) .  The a d d i t i o n s  and m o d i f i c a t i o n s  
w i l l  p rov ide  a Class 100,000 c l e a n  room environment f o r  s p a c e c r a f t  
assembly and checkout and n e c e s s a r y  l i g h t i n g ,  c r a n e s ,  s t e r i l i z a t i o n  
ovens and r e l a t e d  equipment. 

It: wil.:L a l s o  p rov ide  f o r  m o d i f i c a t i o n  of a p o r t i o n  of S p a c e c r a f t  
Assembly Bu i ld ing  "AM", i n c l u d i n g  a Class 100,000 c l e a n  room of approx- 
ima te ly  :L , 400 s q u a r e  f e e t  f o r  t h e  b io-assay  l a b o r a t o r y  , which w i l l  be 
temperat:urc: and humidi ty  c o n t r o l l e d .  

452-806 CI  72 6 
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PROJECT CClS'X ESTIMATE : -- 

Uni t  of Uni t  Totis1 
c o s t  --- Measure Quan t i ty  Cost 

-- Land A c q u i s i t i o n  - 
Cons t r u  c t i o n  

- Spacec ra f t  Assembly and Encap- 
s u l a z o n  F a c i l i t y  f l  (SAEF Ill)  3 , 908 , 100 

LS 
LS 
LS 

A r c h i t e c t u r a l  
Mechanical 
Electr ical  

Spacec ra f t  Assembly and Encap- 
s u l a t i o n  F a c i l i t y  f 2  (SAEF 112) 2,73  7,200 

A r c h i t e c t u r a l  
Mechanical 
E l e c t r i c a l  

LS 
LS 
LS 

57,000 A 1  t er,s t i o n s  t o  Bu i ld ing  "AM" 

A r c h i t e c t u r a l  
Y e  cha n i  <:a1 
E l e c t r i c a l  

LS 
LS 
LS 

(7,000) 
(40 ,000)  
(10 , 000) 

362 , 100 U t i l i t i e s  and S i t e  Work - ---- 

SAEF #1 
SAEF #2 

LS 
LS 

--- (215 , 200) 
--- (146 , 900) 

Equ ipmeri t 1 , 035,600 

S te r i :L iza t ion  ovens 
111s t ruinerit a t i o n  / c ommuni cat i o n  
E Lec t IT ical  
Mechan ical  

Each 2 $250,000 500 , OClO 
LS --- --I 440 , 600 

55 , OClO LS 
40 , OCiO LS 

--- --- 
--- --- 

Fa1:Lout S h e l t e r  (Not F e a s i b l e )  ----- 
TOTAL -. $8,100,002 
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Approximately $600,000 of miscellaneous existing equipment will be utilized 
in SAEF #:L and 112 and some additional existing equipment will also be 
reassigned to Building "AM". 

FUTURE Col? ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: -- 
For presently planned usage there are no currently foreseen future 

funding requirements necessary to complete this project. 
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KENNEDY SPACE CENTER 
FISCAL YEAR 1973 ESTIMATES 

M O D I F I C A T I O N S  OF AND ADDIT IONS TO 
~ ~ A f ~ ~ / ~ ~ A ~  A C C C A A D l \ /  C A P l I  l T l C C  
3 1  MbLbI\MI I M33LIVIDLI I Rbl LI I I L 3  

FACILITY NO. 1 

EXISTING PYROTECHNIC INSTALLATION BUILDING 
I 

I 



KENNEDY SPACE CENTER 
FISCAL YEAR 1973 ESTIMATES 

MODIFICATIONS OF AND ADDITIONS TO 
A ,-.E ,̂ .D A i\ c c rjj/i D i -" c i\ ,-. i i i T i c 

3 1  nuLui\ni I A ~ ~ L I V I U L I  I nul LI  I 11-3 

EXISTING HYPERGOLIC T E S T  
BUILDING NO. 2 

I 

FACILITY NO. 2 

7 NEW ADDITION 

/ 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

ROJECT T1:TLE: Modi f i ca t ions  of T i t a n  Centaur F a c i l i t i e s  

John F. Kennedy Space Cen te r  

FY 1973 CoF ESTIMATE $2,040,000 -- 

---- COGNIZANT ;:NSTALLATION : John F. Kennedy Space Center  

LOCATION OF -- PROJECT: Cape Kennedy A i r  Force  S t a t i o n ,  Brevard County, 
F l o r i d a  

COGNIZANT -- PROGRAM OFFICE: O f f i c e  of Space Sc ience  

FY 1972 ANI) PRIOR YEARS CoF FUNDING: ~ - - -  
Planning  arid Design 
Construct: i o n  

$350,000 
10,700 , 000 

T o t a l  I T  1972 and P r i o r  Years $11,050,000 

SUMMARY PCrEPOSE -- AND SCOPE : 

The purpcise of t h i s  p r o j e c t  is  t o  expand t h e  e x i s t i n g  launch  c o n t r o l  and 
mon i to r ing  c a . p a b i l i t y  of t h e  I n t e g r a t e d  T r a n s f e r  Launch F a c i l i t y  (I ' rL) 
a t  t h e  East.ern T e s t  Range (ETR) . T h i s  w i l l  b e  accomplished through t h e  
a d d i t i o n  clf' common i n s t r u m e n t a t i o n  equipment which can suppor t  bo th  
launch  complexes, Complex 40 and Complex 41, and t h e  test cel ls  of t h e  
Vertical I n t e g r a t i o n  Bu i ld ing  (VIB). T h i s  a d d i t i o n a l  equipment,  whzn 
i n t e g r a t e d  w i t h  e x i s t i n g  equipment, w i l l  make p o s s i b l e  t h e  concur ren t  
t e s t i n g  and checkout of two launch  v e h i c l e s  a t  t h e  ITL  complex, t h e r e b y ,  
minimizing p o t e n t i a l  i n t e r f e r e n c e  d u r i n g  t h e  p re l aunch  p r e p a r a t i o n ,  count- 
down, and launch  of mis s ions  from each  complex. 

PROJECT JUSTIFICATION: -- 

Two Viking s p a c e c r a f t  are scheduled  t o  be  launched d u r i n g  a 38 day window 
dur ing  August - September 1975. Any d e l a y s  o c c u r r i n g  d u r i n g  t h e  f i l i a l  
p repa ra t ion .  and checkout of t h e  r e l a t e d  launch  v e h i c l e s  could  r e s u l t  i n  
mis s ing  t h i s  1975 launch  o p p o r t u n i t y  and i n t r o d u c e  a 25  month d e l a y  i n  
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schedu le  u n t i l  t h e  n e x t  a v a i l a b l e  Mar t i an  l aunch  o p p o r t u n i t y .  For :h i s  
r eason ,  i t  i s  necessa ry  t h a t  maximum e f f o r t s  b e  expended t o  a s s u r e  -nee t ing  
t h e  e s t a b l i s h e d  schedu les  a t  t h e  ITL .  

Two s i t u a t i o n s  are p o s s i b l e  which could  s i g n i f i c a n t l y  a f f e c t  such 
schedu les .  The f i r s t  s i t u a t i o n  is  t h e  p o s s i b l e  requi rement  f o r  t h e  A i r  
Force t o  be  a b l e  t o  launch  a p r i o r i t y  mis s ion  from Complex 40 clurin:; t h e  
c r i t i c a l  checkout and launch  pe r iod  of t h e  Viking schedu le  u s i n g  
Complex 41.  The second is  t h e  requi rement  f o r  t h e  Viking p r o j e c t  t o  
occupy t h e  I T L  f a c i l i t y  from November 1974 u n t i l  August 1975.  Thesf: 
s i t u a t i o n s  and p o s s i b l y  o t h e r s  g e n e r a t e  p o t e n t i a l  c o n f l i c t s  w i t h  ve l i i c l e  
checkout s chedu les  because  t h e r e  i s  now o n l y  one in s t rumen t  rocm t o  
suppor t  this f o u r  bay I T L  Complex. P r e s e n t l y ,  any change from one t t s t  
bay o r  com3les t o  any o t h e r  r e q u i r e s ,  a t  minimum, d i sconnec t ing  t h e  tes t  
instrument;  and r e p a t c h i n g  t o  a n o t h e r  p a t c h  p a n e l  , t he reby  gene ra t  iIlg 
e l ec t r i ca l  d i s c o n t i n u i t y  and v i o l a t i n g  e l ec t r i ca l  ground power and in -  
s t rumen ta t  im  i n t e g r i t y .  The procedures  which have  evolved  €o r  t h e  f i n a l  
checkout  , c:~xmtdown, and launch  of t h e  T i t a n  v e h i c l e  r e q u i r e  no dis- 
r u p t i o n  t o  t h e  e l ec t r i ca l  power and i n s t r u m e n t a t i o n  connec t ions  betbreen 
t h e  v e h i c l e  and t h e  ground checkout  and mon i to r ing  equipment f o r  apI rox- 
ima te ly  10 days p r i o r  t o  scheduled  launch .  I n  o r d e r  t o  ma in ta in  t h i s  
e l ec t r i ca l  i n t e g r i t y  concept  f o r  s imul t aneous  p re l aunch  p r e p a r a t i o n  
w i t h  p r io r i i -y  A i r  Force mis s ions  , a d d i t i o n a l  ground d a t a  hand l ing  arld 
r e c o r d i n g  cquf-pment w i l l  be  r e q u i r e d .  T h i s  p r o j e c t  w i l l  permi t  r e t e n t i o n  
of e lec t r ica l  i n t e g r i t y  of any system w h i l e  o t h e r  tes ts  are  be ing  run  
a t  o t h e r  st:ati-ons and i n s u r e  t h a t  s imul taneous  conf idence  checks may b e  
accompXishec1 wi thou t  compromising t h e i r  r e l i a b i l i t y .  

PROJECT DESCRIPTION : 

A new i n s t r u m e n t a t i o n  system w i l l  be  provided  and w i l l  b e  l o c a t e d  w i t h i n  
t h e  V I H  a d j a c e n t  t o  t h e  e x i s t i n g  i n s t r u m e n t a t i o n  complex. Necessary 
s t r u c t u r a l  rioc.if i c a t i o n s  w i l l  be  made t o  accommodate t h e  a d d i t i o n a l  in-  
s t rumen ta t  i on. Modi f i ca t ions  t o  t h e  e x i s t i n g  i n s t r u m e n t a t i o n  sys t e m  
and i t s  a s s o c i a t e d  w i r i n g  and e l ec t r i ca l  pa t ch  p a n e l s  w i l l  b e  made t 3  

c o n s o l i d a t e  i t  w i t h  t h e  new system. A combined system checkout  i n c l u d i n g  
bo th  Complex 40 and 4 1 ,  as well as t h e  two V I B  t e s t  c e l l s ,  and t h e  t i g o  

assoc ia . ted  c o n t r o l  rooms w i l l  a l s o  b e  inc luded .  

I n s t r u m e n t a t i o n  and e l ec t r i ca l  pa t ch  p a n e l  d e s i g n  w i l l  p rov ide  f o r  
i n t e r c h a n g e a b i l i t y  and u s e  of e i t h e r  system f o r  any of f o u r  t e s t i n g  
l o c a t i o n s .  Th i s  w i l l  permi t  maximum f l e x i b i l i t y  i n  schedu l ing  riot 
p r e s e n t l y  a v a i l a b l e  w i t h  t h e  s i n g l e  i n s t r u m e n t a t i o n  f a c i l i t y  now e x i ; t i n g .  



PROJECT C:OS?’ ESTIMATE : ---- 

Uni t  of Uni t  T o t a l  
c o s t  --- Cost Measure Quan t i ty  -- 

Cons t r u  c. t i on 

E l e c t r i c a l  mod i f i ca t ions  
S t r u c t u r a l  m o d i f i c a t i o n s  

, $1,05 0 , 0 0 2  

Equipment 990,002 

Recorders  
Decommutator 
Receiver 
Pa tch  pane l s  
Data t r ansmiss ion  system 

Each 3 $59,000 177,000 
Each 1 165,000 165,000 
Each 1 9,000 9 , 000 
Each 3 33,000 99 , 000 

-_-- 540,000 --- LS 

1: ;2 ,040,00~ - TOTAL 

Th i s  prl2 j e c t  does n o t  i nvo lve  any a d d i t i o n a l  equipment o r  properi:y r equ i r ed  
f o r  i n i t i a l  o p e r a t i o n a l  u se  o t h e r  than  t h a t  r e f l e c t e d  i n  t h e  above e s t ima ted  
c o s t  d a t a .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: ~ - - -  

This  p r o j e c t  w i l l  complete t h e  m o d i f i c a t i o n s  p r e s e n t l y  planned f o r  t h e  
T i t a n  Centsu-r Program. Fu tu re  requi rements  w i l l  b e  dependent upon f u t u r e  
launch ve1iic:Le c o n f i g u r a t i o n s  , s p a c e c r a f t  un ique  pre launch  checkout re- 
quirements  , imd schedu les .  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

LANGLEY RESEARCH CENTER 

Page No:, 

Location pl-acl CF 5-1 .................................................. 
........................................................ Summary CF 5-3 

Office of Aeronautics and Space Technology Projects: 

Rehabilitation of full scale wind tunnel..................... CF 5-4 

Modi.fica.t:ions of central air supply system.. ................. CF 5-13! 

Environmental modifications for utility operations ........... CF 5-11; 
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C D 

A. AIRCRAFT NOISE REDUCTION LABORATORY 
B . COMBUSTION FACILITY 
C .  ADDITION TO 9x6 FOOT THERMAL STRUCTURES ~~ L z.rl.,mo ! FAC I LI TY 

PROPOSED FY 1973 PROJECTS 0 
L L 2,SIS o w  

NORTH 

1.  REHABILITATION OF FULL SCALE WIND 

2 .  ENVIRONMENTAL MODIFICATIONS FOR 
UTILITY OPERATIONS (NOT SHOWN) 

3 .  MODIFICATION OF CENTRAL AIR SUPPLY SYSTEM 

TUNNEL (EAST AREA)' 

1212-r 
1213 
1 2 1 4  
1215 
1216 
1217 
1218 
1 2 1 8 - A  
1219 
urn 

1 2 2 1 - A  
1222 
1223 
1 2 2 4  
1225 
1227 

1229 
122'1-A 
12% 
1231 
1232 
1 2 3 2 - A  
1231 
1234 
1215 
lZY> 
1237 
i2:i 
1 2 4 0  
1241 
1242  

. --. 
I-lil 

1228 

. F I N .  1 

A<*- 
_- . , . _,  , 

1 2 4 4 - A  
1-1 ,, 
1245 
1246 
1 2 4 7 - A  
12L7-B 
1 2 4 1 - c  
121.7-D 
1 2 4 7 - E  
U 4 7 - F  
1 2 4 7 - G  
1248 
12'19 
1251 
1222 
' 1 C Q . "  

1253 
1 2 5 4  
1255 
12% 
1257 
1 2 2 1 - A  
1258 
1229 
1260 
1261 
1262 
126 3 
1264 
1265 
126'I-A 
125h5-B 
1 2 6 5 - C  
1265-0 
1 2 6 5 - E  
1266 
1267 
1 2 6 7 - A  
1267-8 
1268 
12hY 
1770 
1271 
1272 
1273 
12-74 
1 ;I 71 

1276 
1277 
1-8 
1219 
124) 
1281 
1282 
1283 
1284 

12% 
l2Ri 
1288 
12Ry 
12'32 
12'91 
1 2 9  

1291-8 
1?14 
127:. 
1 2 Y i - A  
179, 

-L,L 

AL", 

.^^. . 
I, 1 I - "  

1277 
1278 
i Z y i  
u 3 1 - A  
12'Y)- B 
1 2 n - C  

V I S W L  LVNNLL 
WEST CAFETERIA 
l"SF0RTATION STORAGE 
WEST HEATING PIANT 
C H M I C A L  MILLING 
PAPER SHREDDER 
HEADQUARTCRS ANNEX 
ANECHOIC NOISE FACILITY 
LI(C HEADPUARTERS 
SIMULATION RESEARCH LABORATORY 

I Q W - F R E W n  NOISE FACILITY 
A C T I V I T E S  WILDIK 
SWAGE DISFOSAL PLANT 

EXPERIMXNTAL MACHINE SHOP 
SIJR'TATTON - DL 
MAIL GATE HOUSE 
!PADS 3IV!S!"R 
BLOWGOWN ' " E L  ( P I L O T  MODELS) 
INSTRUMEN? RESEARCH LAKIRATORY 
ROTOR T S T  mYCR 
Si  ACE TECHNOLOGY DTVIS 19?1 
FABRICATION SHOP 
S m T P O N  ROAD SUSSTATION 
JET EXIT TEST FACILITY 
FREQUENCY CONVFRTER W I L D I N G  
4-  BY 4-FOOT SUPERSONIC PRESSURE llJNNEL 
RESEARCH HODEL SUPPORT SHOP 
Y D \ r r R  RGm SL'?STPT!,Y 
READY ISSUE STORES W I L D I N G  
DRIVE CONTROL W I L D I N G  
PROPELLER STATIC TEST STANT 
y"pu?- anbD OIKSTPTlON 

WATER TANK NO. 2 
i ! ~ y ! ~ .  LA.nmFR TWACT TFST FATII . ITY 
c m L  STORAGE W I L D I N G  
c m  STORAGE WILDING 
AERO-PHYSICS AERO-PlTfSICS LABORATOHY LABORATORY UEBT C E W E R  wmc 

AFRO-PHYSICS LAKIRATORY EAST WING 
AMES HIGH ROAD P R E S S J F S  SUBSTATION AIR FACILITY 

EXPANSION RJBE ( P I L O T  MODEL) 

.._^.. X r ' T C F  T d P T , T T Y  .- ,.,,, ,,. , .,..., . . 1 .." ."" . .-- - - 

UIMBER STORACE m m m c  

..... ̂." /-."-/ 

AERO-PHYSICS u m u m w  CMIJNC TOWER 

S U E T A T I O N  - S 2  
RADIATION WASTE STORAGE 
GENERAL STORAGE WIWINC 
9- BY 6-FOOT ? H E W  STRUClWRES '"?EL 
WWDI*IC LOADS TRACK 
PAVED TEST STRIF 
WWDINC LOADS TRACK COMPHESSOR s J I L D I N G  
NORW ARRESTRX; GEAR HOUSING 
SOUTH ARRESTING GEAR II'IUSINC 
WWDING LOADS TRACK SHOF 
H1T.H-SI'EFX IMDRQDYNAMICS OFFICE AND SHOP 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1973 ESTIMATES 

LOCAT I ON PLAN 
(EAST AREA) 

I Y Y D O L  

i3zzzB 
n 

6 4 3  

... . . . . . . ....~~~.. 

,-- 

PROPOSED FY 1973 PROJECT = 
REHABILITATION OF FULL SCALE WIND TUNNEL 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 2  BUDGET ESTIMATES 

NASA INSTALLATION 

Langley Research Center 

(Dollars in thousands) 
.- 

COGNIZANT PROGRAM O F F I C E  FOR INSTAL-ATION 

Aeronautics and Space Technology 

PROJECT L I N E  I T E M  

Rehabi l i ta t ion of Ful l  Scale Wind 
Tunne 1 

Modificat:Lm of Central  A i r  Supply 
System 

Environmental. Modifications f o r  
U t i  1 it  y Opera t ions 

TOTAL 

COGNIZ ANT 
O F F I C E  

AST 

AST 

4s T 

F Y  1959 
THRU 

ZURRENT Y 

170 

83 

46 

F Y  1 9 7 3  
(Est imated)  

2,465 

1,175 

650 

4,290 

T O T A L  
ALL YE:ARS 
( E  II timamte@ 

2,635 

1,:258 

1596 

NASA FORM 102') JJN 69 PREVIOUS EDITIONS ARE OBSOLETE. NASA-H4 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

FY 1973 CoF ESTIMATE 

R e h a b i l i t a t i o n  of F u l l  Sca le  Wind Tunnel 

LOCATION Langley Research Center 

-- 
COGNIZANT --- INSTALLATION: Langley Research Center  

LOCATION OF PROJECT : Hampton , V i r g i n i a  --- 
COGNIZANT --- PROGRAM OFFICE: O f f i c e  of Aeronaut i rn  and Space Techno1og.v 

FY 1972 AND PRIOR YEARS CoF FUNDING: --- 

Planning  and Design 
Cons t ruc t ion  

$170,000 * 
T o t a l  FY 1972 and P r i o r  Years $170,000 * N o  CoF investment :;ubsequent 

t o  the t r a n s f e r  of the f a c i l i t y  
t o  NASA. SUMMARY --- PURPOSE AND SCOPE: 

Th i s  p r o j e c t  p rov ides  f o r  major r e p a i r s  and some a l t e r a t i o n s  t o  thi? F u l l  
Sca le  (30x60 f o o t )  Wind Tunnel t o  provide  r e l i a b l e  c a p a b i l i t y  i n  ord1.r t o  
m e e t  cu r r en t  and f u t u r e  r e s e a r c h  requi rements .  The work involved c o n s i s t s  
of reducing d r i v e  €an v i b r a t i o n ,  b u i l d i n g  new d r i v e  motor n a c e l l e  f a i r i n g s ,  
modernizing t h e  main d r i v e  motor c o n t r o l  system, rewinding t h e  d r i v e  motors , 
i n c r e a s i n g  t h e  compressed air  supp ly ,  i n s t a l l i n g  flow s c r e e n s  i n  t h e  
t u n n e l  c i r c u i t  , expanding t h e  model shop , improvements t o  the  test chamber , 
and r e p a i r s  t o  t h e  roo f .  

PROJECT' JUSTIFICATION : --- 
There i s  a p r e s s i n g  need f o r  l a r g e  s c a l e ,  subson ic  aerodynamic t e s t i n g  

t o  s o l v e  problems t h a t  can n o t  be  modeled p rope r ly  a t  s m a l l  sca:Le, o r  
would invo lve  p r o h i b i t i v e  c o s t s  t o  model, o r  can be  so lved  more 
expedit:iousI.y by t e s t i n g  the  f u l l  scale a i r c r a f t .  The need f o r  f a c i l i t i e s  
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t o  do t h i s  work is  evidenced by t h e  f a c t  t h a t  bo th  of t h i s  count ry ' ( ;  l a r g e  
low speed f u l l  scale tunne l s  ( t h e  Ames 40x80 f o o t  and t h e  Langley 30x60 
f o o t )  have been u t i l i z e d  f o r  s e v e r a l  y e a r s  on a t  least a double s h i E t  b a s i s .  

The Langley f u l l  scale wind t u n n e l  has  been used i n  suppor t  of a iiumber 
of important  r e sea rch  programs such as development of t h e  basic: aerodynamic 
technology f o r  ex temal -b lown j e t - f l a p  STOL and l i f t - f a n  V/STOL t r a i l spo r t s  , 
t h e  s tudy  of means f o r  improving t h e  h igh  angle-of-at tack c h a r a c t e r  i s t i c s  
of f i g h t e r  a i r p l a n e s ,  and t h e  s tudy  of f u l l  scale g e n e r a l  a v i a t i o n  sir- 
p l anes  w i t h  t h e  a i m  of improving t h e i r  handl ing  q u a l i t i e s .  It is a i i t i c i p a t e d  
t h a t  t h e r e  w i l l  be  a con t inu ing  requirement  f o r  use of t hese  f a c i l i t i e s  a t  
e s s e n t i a l l y  t h e  same l e v e l  of use i n  t h e  fo re seeab le  f u t u r e .  

Considerable  t i m e  is  now l o s t  from the  wind tunne l  schedule  because of 
shutdowns f'or r e p a i r s  and maintenance due t o  age (40 y e a r s  o ld )  and 
i n t e n s i v e  use over  t h e  p a s t  y e a r s .  Records show t h a t  t h e  tunnel  i s  in -  
o p e r a t i v e  f'or about s i x  weeks each yea r  because of planned as well as 
emergency'' r e p a i r s  and maintenance. Also,  f a i l u r e s  have occurred  t h a t  

have g r e a t l y  r e s t r i c t e d  t h e  c a p a b i l i t y  of t he  tunne l .  For example, i n  
1968 one of t he  main e l e c t r i c a l  cab le s  s h o r t e d  out  r e s u l t i n g  i n  the  tunnel  
be ing  1 i m i t . e d  t o  h a l f  speed f o r  approximately s i x  months u n t i l  new cable  
w a s  procured and i n s t a l l e d .  With a f a c i l i t y  t h i s  o ld  t h e r e  always e x i s t s  
t h e  t h r e a t  of a major f a i l u r e  a t  a t i m e  t h a t  would have a s e r i o u s  impact 
on impor tan t  r e sea rch  programs. Updating of t h e  fo l lowing  c r i t i c a l  i t e m s  
i s  necessa ry  t o  i n s u r e  cont inued ope ra t ion  of t he  tunne l .  

1 1  

Increase  -- cl Air Supply 

There art! nmny re sea rch  programs be ing  conducted i n  t h e  f u l l  s c a l a  wind 
t u n n e l  t o  provide  b a s i c  in format ion  f o r  use i n  t h e  development of an 
external lg--blown j e t - f l a p  STOL t r a n s p o r t  a i r p l a n e  us ing  h igh  bypass r a t i o  - 
tu rbofan  engines  and lif t - f an  V/STOL t r a n s p o r t  a i r p l a n e s .  The F u l l  Sca le  
Wind Tunnel- i.s l o c a t e d  i n  the  " E a s t  Area" of Langley AFB and p rov i s ions  
do not  now e x i s t  f o r  c e n t r a l  air gene ra t ion  and supply .  Consequently,  
a i r  requirements  are m e t  by i n t e g r a l  f a c i l i t y  compressors.  The e x i s t i n g  
compressed air  system i s  s o  l i m i t e d  i n  both  mass flow and p r e s s u r e  t h a t  
t he  work t:o d a t e  has  been conducted wi th  r e l a t i v e l y  s m a l l  mode.ls at l o w  
tunne l  speeds  and t h e  q u a n t i t a t i v e  a p p l i c a t i o n  of t h e  d a t a  is s u b j e c t  t o  
ques t ion .  The proposed inc reased  compressed a i r  supply inc luded  i n  t h i s  
p r o j e c t  woulcl p rovide  t h e  c a p a b i l i t y  f o r  conduct ing f u t u r e  programs a t  t h a t  
h i g h e r  sca:le r equ i r ed  t o  provide  more real is t ic  d a t a .  

Reduce 1)i:ive -- Fan Vib ra t ion  and Bu i ld  New Nacelles 

The h igh  v i b r a t i o n  level now experienced at t h e  d r i v e  motors causes  
f a t i g u e  c racking  of v a r i o u s  components and r e s u l t s  i n  a shutdown f o r  
r e p a i r s .  C o r r e c t i v e  a c t i o n s  are requ i r ed  on t h e  motor mounts t o  reduce 



t h e  v i b r a t i o n  l e v e l .  The n a c e l l e  f a i r i n g s  are now a constant.  source  of 
t r o u b l e  and a complete redes ign  of t h e  n a c e l l e s  is  necessa ry  t o  gireat ly  
reduce t h e  maintenance problem and improve t h e  f low charac te r i s t i1 : s  of the! 
t unne l .  The redes ign  of t h e  n a c e l l e s  w i l l  i n c o r p o r a t e  means f o r  provid ing  
coo l ing  a i r  t o  t h e  motors s o  they w i l l  n o t  overhea t  wh i l e  opera t i i ig  f o r  long 
pe r iods  a t  low tunne l  speeds as r e q u i r e d  du r ing  t e s t i n g  of STOL conf igura t . ions .  
A f i r e  suppress ion  system w i l l  a l s o  be i n s t a l l e d  i n  t h e  n a c e l l e s  110 provide  
a quick  means f o r  c o n t r o l l i n g  p o s s i b l e  motor f i r e s .  

---- Reduce Malfunction of Main Drive Cont ro l  System 

The main d r i v e  c o n t r o l  system is  now 40 y e a r s  o ld  and must be  rizplaced 
by a new system. Off-the-shelf  replacement p a r t s  f o r  t h e  breaker : ;  are no 
longer  a v a i l a b l e  wi th  t h e  r e s u l t  t h a t  t h e r e  are u n n e c e s s a r i l y  ion,; period::; 
of shutdown f o r  r e p a i r s .  The new system w i l l  be capable  of provi1,iing d r i v e  
motor speed c o n t r o l  necessary  t o  f a c i l i t a t e  t e s t i n g  of V/STOL conEigura t ions  
as w e l l  6,s convent iona l  a i r c r a f t .  The new system 
and f i r e  hazard a s soc ia t ed  wi th  t h e  open b r e a k e r s  
pane 1. 

Rewind Drive Motors 

w i l l  e l i m i n a t e  irhe shock 
of t h e  p r e s e n t  icontrol 

T h e  o r i g i n a l  d r i v e  motors are s t i l l  i n  use  and t h e r e  is  evidenci? t h a t  t h e  
winding has  d e t e r i o r a t e d  t o  a s i g n i f i c a n t  degree ,  w i t h  real p o s s i l i i l i t y  
of a. motcc f a i l u r e  a t  any t i m e .  The motors must be  overhauled an13 re- 
w0un.d t o  i n s u r e  cont inued motor ope ra t ion .  

-I_-- Sc.reens t o  Improve t h e  Tunnel A i r  Flow 

The tunne l  a i r  flow i n  t h e  test s e c t i o n  has  l a r g e  tu rbu lence ,  a n g u l a r i t y ,  
and excess ive  v a r i a t i o n  i n  v e l o c i t y  wi th  p o s i t i o n  i n  t h e  test s e c t i o n .  
The poorer  q u a l i t y  of t he  a i r f l o w  i n  t h e  test s e c t i o n  has  added tl3 t h e  
d i f f i c u l t y  of f l i g h t  t e s t i n g  dynamic models and has  in t roduced  i r r e g u l a r i t i e s  
i n  t.he f c i r c e  d a t a  obta ined  on l a r g e  scale models. The i n s t a l l a t i l m  of 
s c r e e n s  i n  t h e  plenum chamber ahead of t h e  test s e c t i o n ,  and i n  t i e  d i f f u s e r s  
behind t h e  d r i v e  f a n s ,  would provide  cons ide rab le  improvement i n  the  flow 
c h a r a c t e r i s  t i cs .  

Shop E,xpansion - 

The p resen t  shop f a c i l i t i e s  are inadequate  f o r  model p r e p a r a t i o n .  The 
new shop w i l l  p rovide  needed p r e p a r a t i o n  space  and t h e  f l o o r  w i l l  be  a t  t h e  
same level as t h a t  i n  t h e  t e s t  chamber, t he reby ,  p rov id ing  f o r  easy  t r a n s f e r  
of niode1.s w i th  inc reased  s a f e t y  . 
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Improvements t o  T e s t  Sec t ion  

The F u l l  Sca le  Tunnel has  an open t h r o a t  test s e c t i o n  which is extremely 
d r a f t y  and d i f f i c u l t  t o  h e a t  and coo l .  A i r  c o n d i t i o n i n g  t h e  test chamber 
w i l l  improve t h e  environment f o r  t h e  tunne l  t e c h n i c i a n s  wh i l e  i n s t a l l i n g  
and a l t e r i n g  t e s t  models. A foam de luge  system w i l l  be  i n s t a l l e c i  i n  t h e  
test chamber t o  provide  a quick  response  c a p a b i l i t y  i n  case of f i  re i n  a 
t e s t  model o r  equipment. 

ReDai:r Bui ld ing  Roof 

The o r i g i n a l  cor ruga ted  cement-asbestos roof is  s t i l l  on most of t h e  
b u i l d i n g .  The roof has  d e t e r i o r a t e d  over  t h e  y e a r s  t o  t h e  p o i n t  t h a t  
t h e r e  has  been a roof f a i l u r e  because of excessive snow loads .  !luch a 
f a i l u r e  over a c r i t i c a l  area could r e s u l t  i n  p o s s i b l e  i n j u r y  t o  1)ersonne:l 
o r  major dmage  t o  equipment. This  p a r t i c u l a r  i n c i d e n t  r e s u l t e d  i n  a two  
week shutdown whi l e  r e p a i r s  w e r e  made. Repai rs  are no longer  f e ; t s i b l e ;  
a completely new roof i s  necessary .  

PROJECT DESCRIPTION : -- 

This  p r o j e c t  w i l l  c o n s i s t  of r e h a b i l i t a t i o n  of t h e  e x i s t i n g  wiiid tunnel  
Bui ld ing  643 t o  improve performance and t h e  a d d i t i o n  of a new 14,000 
s t anda rd  cub ic  f e e t  p e r  minute ,  350 pounds p e r  squa re  inch  gauge minimum, 
dry  compressed a i r  system and a 35,000 g a l l o n s  p e r  minute  cool in) ;  tower 
and d i s t r i b u t i o n  systems i n  an area a d j a c e n t  t o  the  e x i s t i n g  s t r i i c t u r e .  
The new compressed a i r  system w i l l  be  housed i n  e x i s t i n g  Buildin]:  646. 

The r e h a b i l i t a t i o n s  of and t h e  mod i f i ca t ions  t o  t h e  e x i s t i n g  f i i c i l i t y  
c o n s i s t  of t h e  fo l lowing:  

1. Replace t h e  two e x i s t i n g  f an  d r i v e  motor n a c e l l e s  and f a i r : i n g s ,  
add a i r  s t r a i g h t e n e r s  and provide  v e n t i l a t i o n  f o r  t h e  motors .  

2 .  Modernize t h e  e x i s t i n g  two a n t i q u a t e d  d r i v e  motor speed co i i t ro l  
systems and supply one main power c i r c u i t  b reake r .  

3.  Refurb ish  t h e  e x i s t i n g  500/4 ,000 horsepower main d r i v e  mot1:)rs. 

4 .  I n s t a l l  s c reens  i n  t h e  a i r  stream t o  improve flow c h a r a c t e c i s t i c s  
and provide  means t o  c l ean  t h e s e  s c r e e n s .  

5. Provide a model shop i n  t h e  e x i s t i n g  s t r u c t u r e  approximately 4,500 
square  feet i n  area. The shop would b e  f i r e  r e t a r d a n t ,  t r e a t e d  wood 
frame, dry  w a l l  c o n s t r u c t i o n  wi th  a c o u s t i c a l  t i l e  c e i l i n g .  The ( e x i s t i n g  
concre te  f l o o r  would be r e p a i r e d  as necessary .  
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6 .  Comfort: h e a t i n g ,  v e n t i l a t i o n  and a i r  cond i t ion ing  w i l l  be  prcfvided 
f o r  t h e  model shop and test areas. Motor ope ra t ed  louve r s  w i l l  b e  i n s t a l l e d  
near  t he  roo€ l i n e  i n  t h e  "test area" t o  r e p l a c e  t h e  e x i s t i n g  s l i d j n g  panels  
which do . lo t  o p e r a t e  p rope r ly .  

7 .  Repair  t h e  e x i s t i n g  r o o f .  

8. Provide a f i r e  p r o t e c t i o n  system i n  test s e c t i o n .  

The e l e c t r i c a l  work w i l l  i nc lude  t h e  a d d i t i o n  of two new 7.2 k i l o v o l t ,  
3 phase,  a i r  c i r c u i t  b r e a k e r s  t o  t h e  e x i s t i n g  6.6 k i l o v o l t  switchgczar a t  
s u b s t a t i o n  s t r u c t u r e  642.  One b reake r  t o  f eed  t h e  new 5,000 horsepower 
compressor motor and t h e  o t h e r  t o  feed a new 1,000 k i lovol tampere  (sub- 
s t a t i o n  f o r  t h e  480 v o l t  power r e q u i r e d  f o r  t h e  o t h e r  new equipmen:. 

PROJXT CClST ESTIMATE : ___-_- 

Land Ac:c@.sition --- 

S i t e  development 
Modif i c a t i o n  t o  Bui ld ing  646 
Rehab i l i t a t e  n a c e l l e s  and 

%low improvement s c r e e n s  
Re  f UT'> i s h  mot o r  s 
Modi Eica t ion  t o  model 

prep a r a t  i o n  are a 
Heating, v e n t i l a t i n g  and a i r  

cond i t ion ing  f o r  model shop 
and t e s t  areas 

f afi r ings  

Roof repairs 
P e s t  chamber de luge  s y s t e m  
Pip ing  
E l e  c t r i c a l  

Equipment 

Cooling towers and pumps 
A i r  cornpressor and a u x i l i a r i e s  

A i r  c . rye r  
i n s t rumen ta t ion  

---- Fallout :  S h e l t e r  (Not F e a s i b l e )  

Unit  of 
Measure 

LS 
LS 

LS 
LS 
LS 

SF 

LS 
SF 
LS 
LS 
LS 

LS 

LS 
LS 

Uni c T o t a l  
c o s t  ___- cos it -. _- 

$1,831,000 -. _- 

30.00 135,000 

-- - 78,000 
1.88 37 , 500 
--.- 31 , 000 
--.- 275,000 
--.- 725,000 

634,000 -- 

$2,465,000 
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This  p r o j e c t  does n o t  i nvo lve  any a d d i t i o n a l  equipment o r  p rope r ty  re- 
qu i r ed  f o r  i n i t i a l  o p e r a t i o n a l  u se  o t h e r  t han  t h a t  r e f l e c t e d  i n  t h e  above 
es t imated  c o s t  d a t a .  

FUTURE Ccf2:STIMATED mTNDING REQUIRED TO COMPLETE THIS PROJECT - : 

For p r e s e n t l y  planned usage t h e r e  are no c u r r e n t l y  f o r e s e e n  f u t u r e  funding 
requirements  necessa ry  t o  complete t h i s  p r o j e c t .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

FY 1973 CoF ESTIMATE 

PROJECT TITLE Modif ica t ion  of C e n t r a l  A i r  Supply System 

LOCAT CON Langley Research Center  

--- 

COGNIZANT ' I W ~ A L L A T I O N :  -- Langley Research Center  

LOCATION O F  -I- P'ROJECT : Hampton, V i r g i n i a  

COGNIZANT PRogM OFFICE : 

N 1972 A N D  PRIOR YEARS CoF FTJNDING: 

O f f i c e  of Aeronaut ics  and Space Technolo:,;y 

Planning and Design 
Cons t r u c  t i o n  

$169,559 
1,040,808 

T o t a l  FY 1972 and P r i o r  Years $1,210,367 

SUMMARY PUItPC)SE -- AND SCOPE : 

This  p r o j e c t  is  requ i r ed  t o  provide  a d d i t i o n a l  a i r  pumping arid dry ing  
capac i ty  tcr t h e  c e n t r a l  a i r  p l a n t  t o  m e e t  t h e  l a r g e  and widespread re- 
s ea rch  needs f o r  h igh  p r e s s u r e  a i r  throughout t he  West Area of Langley 
Research Center .  A i r  s t o r a g e  v a l v i n g  w i l l  be  modified s o  t h a t  pumping 
and st .ored a i r  u t i l i z a t i o n  can be  more c l o s e l y  matched t o  f a c i l i t y  re- 
quirements .  

PROJECT JUST1 -- FICATION : 

The central. a i r  p l a n t  b u i l d i n g  (1247-E) s u p p l i e s  h igh  p r e s s u r e  a i r  t o  
r e sea rch  faci . l i t ies i n  t h e  West Area of Langley Research Center .  T h e  
f a c i l i t y  cmnsis t s  of fou r  5,000-6,000 pounds p e r  squa re  inch  a i r  com- 
p r e s s o r s  w:ttkt a t o t a l  c a p a c i t y  of approximately 15 pounds of a i r  p e r  
second,  t h r e e  d u a l  tower-dry d e s i c c a n t  abso rp t ion  type  d r y e r s ,  a i r  
s t o r a g e  bot t l -e  f i e l d s  and i n t e r c o n n e c t i n g  p ip ing .  

From its i n i t i a l  f u n c t i o n  of supply ing  a i r  t o  a few cont iguous ly  l o c a t e d  
s p e c i f i c  f i a c i l i t i e s ,  t h e  a i r  system usage has  grown s o  t h a t  i t  p r e s e n t l y  
s u p p l i e s  air t o  some 25 r e sea rch  f a c i l i t i e s  s c a t t e r e d  throughout Lang ley ' s  
West Area. 



Experiment.s i n  a growing number of r e sea rch  areas and p r o j e c t s  a r e  com- 
promised by t h e  i n c r e a s i n g l y  l i m i t e d  a i r  supply .  These i n c l u d e  h e a t  t r a n s f e r  
and f o r c e  measurements f o r  s h u t t l e  c o n f i g u r a t i o n s ;  l i f t i n g  e n t r y  s t u d i e s  
r e l a t e d  t:o aero thermal  scramjet; combustion s t u d i e s  ; high  Reynolds number 
basic: hypersonic  aerodynamic s t u d i e s  ; j e t  engine  s i m u l a t i o n  f o r  con- 
f i g u r a t i o n  tes ts  ( inc lud ing  m i l i t a r y )  ; V/STOL s t u d i e s  and n o i s e  s t u d i e s .  

Cont inuxq;  u s e r  su rveys ,  t rade-off  s t u d i e s  and o p e r a t i o n a l  experience 
over  t h e  p a s t  several y e a r s  have y i e lded  t h e  minimum a c q u i s i t i o n  and 
mod i f i ca t ion  requirements  t o  approach s a t i s f y i n g  t h e  inc reased  a i r  demand. 
The p r o j e c t  o b j e c t i v e  i s  twofold: F i r s t  is t o  provide  a d d i t i o n a l  a i r  
pumping and a i r  d ry ing  capac i ty  a t  t h e  c e n t r a l  a i r  p l a n t  f o r  t he  l a r g e  and 
widespread r e sea rch  needs throughout t h e  West Area of Langley; Second is  t o  
modify t h e  air s t o r a g e  i s o l a t i o n  c a p a b i l i t y  s o  t h a t  pumping and s t o r e d  a i r  
u t i l i z a t i o n  can be  more c:tosely matched t o  f a c i l i t y  requi rements .  

PROJECT I)13SCRIPTION : ---- 

This  proposed p r o j e c t  w i l l  p rovide  f o r  t h e  i n s t a l l a t i o n  of a neb' 600 
pounds pt? r square  inch  a i r  compressor,  a i r  d r y e r ,  and a u x i l i a r y  equipment 
i n  t h e  ct?ntical a i r  p l a n t .  A l so  inc luded  is t h e  mod i f i ca t ion  of tfie a i r  
s t o r a g e  va lv ing  and tank  i s o l a t i o n  c a p a b i l i t y  s o  t h a t  pumping and s t o r e d  
a i r  u t i l f i  za t ion  can be  more c l o s e l y  matched t o  f a c i l i t i e s  requirenients . 
The comp:cessor w i l l  be  designed t o  d e l i v e r  8.0 pounds p e r  second (If dry 
a i r  at 6,200 pounds pe r  squa re  inch  gauge and 100oF. The d rye r  w i l l  be 
designed t o  dry  t h e  a i r  t o  approximately 800F dewpoint a t  6,000 pclunds 
p e r  :;qua:ce inch  gauge. The compressor cool ing  water w i l l  be  obta ined  
from an e x i s t i n g  coo l ing  water system which is  adequate  f o r  the addi t iona l .  
load .  Va1v:ing mod i f i ca t ions  w i l l  be  made u t i l i z i n g  motor operatec.  va lves .  

PROJIECT 03ST ESTIMATE : ---- 
Uni t  of Unit  T o t al. 

cost: Measure Quant i ty  Cost_ --. 

--- Land Acqg i s i t i on  

Cons t ruc t  ion  ----- 
A l t e r a t i o n  t o  e x i s t i n g  

b u i l d i n g  
E l e c t r i c a l  

LS 
LS 

$165,00(1 
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Unit of 
Measure 

Equipman t 

Comp rc!s si o r  LS 
Dryer LS 

et:(:.) LS 

AuxiI.I.ary equipment 
(vdves  , p i p i n g ,  f i l t e r s ,  

Fallout:  S h e l t e r  (Not F e a s i b l e )  --- --_-- 

T o t a l  
c o s t  -. 

-I $1,010,000, 

740,000 
170,000 

100,000 

-. $1,175,000 -. 

This  p r o j e c t  does n o t  i nvo lve  any a d d i t i o n a l  equipment o r  p rope r ty  re- 
q u i r e d  f o r  i n i t i a l  o p e r a t i o n a l  use  o t h e r  than  t h a t  r e f l e c t e d  i n  t h e  above 
e s t i m a t e d  c o s t  d a t a .  

---- FUTURE Col? ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

For p r e s e n t l y  planned usage t h e r e  are no c u r r e n t l y  fo re seen  f u t u r e  
funding ixqui rements  necessa ry  t o  complete t h i s  p r o j e c t .  

CF 5-13 



LANGLY RESEARCH CENTER 
FISCAL YEAR 1973 ESTIMATES 

MODIFICATION OF CENTRAL A I R  SUPPLY SYSTEM 

PERS PECTl VE 
EXISTING CENTRAL AIR PLANT 

BUILDING NO. 1247-E 

BASEMENT PLAN FIRST FLOOR P L 4 N  
0 20 40 - -  

IO 10 30 

, I . PROJECT 1 1  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

-i PROJECT TITLE Environmental Modif icat ions f o r  U t i l i t y  Operations 

I -4 Langley Research Center 

FY 1973 CoF ESTIMATE $650,000 1 
COGNIZANT -- INSTALLATION : Langley Research Center 

LOCATION OF PIROJECT : --- Hampton, Vi rg in ia  

COGNIZANT PROGRAM -- OFFICE: Off ice  of Aeronautics and Space Technology 

N 1972 AND PRIOR YEARS CoF FUNDING: 

Planning and Design 
Construction 

$46,000 
1,522,161* 

T o t a l  FY 1972 and P r i o r  Years $1,568,161 *CoF investment subsequent t o  t h e  
t r a n s f e r  of t h e  f a c i l i t y  t o  NASA. 

SUMMARY PURPOSE -- AND SCOPE: 

This p r o j e c t  is necessary t o  comply wi th  Executive Order 11514 "Protect ion 
and Enhancement of Environmental Quality". It provides a means so  t h a t  
t h e  exhaust of p o l l u t a n t s  such as carbon monoxide, hydrocarbons , ni t rogen  
oxides ,  sulphur  oxides and p a r t i c u l a t e  matters from t h e  h e a t i n g  p l a n t  may 
be minimized. It a l s o  reduces t h e  discharge of t o x i c  and cor ros ive  fumes 
from t h e  M.eta1 F in ish ing  Shop and provides a more comprehensive c o n t r o l  
of t h e  a d d i t i o n  of chemicals t o  cool ing towers and t reatment  of cool ing 
water, waste water and b o i l e r  blowdown water. I n  a d d i t i o n ,  t h i s  p r o j e c t  
decreases  Flollutant i n t o  area t idewater  and w i l l  provide means f o r  assess- 
ment of a r e a  t idewater  p o l l u t a n t s  through t h e  storm sewer system. It a l s o  
w i l l  pr0vic.e ins t rumenta t ion  f o r  determining a i r  q u a l i t y  by monitoring 
t h e  levels of concentrat ion of p o l l u t a n t s  at  any l o c a t i o n  a t  Langley Re- 
search Cent er . 
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PROJECT J U  ST I F  I CAT I O N  : 

The proposed measures f o r  p reven t ion  of air  and water pol1ut:ion w i l l  
s i g n i f i c a n t l y  enhance t h e  q u a l i t y  of air  and water a t  and around L,mgley 
Research Center .  The proposed moni tor ing  devices  w i l l  a l low f o r  f u t u r e  
assessment of environmental  p o l l u t i o n  problems, demonstrate  compl imce  
wi th  e x i s t i n g  s t anda rds  and assist i n  de te rmining  whether addi t ion(31  
c o r r e c t i v e  measures should b e  taken .  

PROJECT DE8SCRIPTION : 

Various improvements t o  Langley suppor t  f a c i l i t i e s  and equipment systems 
are propceed. The b o i l e r s  i n  t h e  West Area Heat ing  P l a n t  wil:L be  inodified 
t o  inc lude  ?,as f i r i n g  c a p a b i l i t y  as w e l l  as t h e  p r e s e n t  o i l  c a p a b i l i t y .  
B o i l e r  stacks w i l l  be  modified s o  t h a t  levels of concen t r a t ions  of p o l l u t a n t s  
w i l l  be  lower and b o i l e r  blowdown w a t e r  w i l l  be  t r e a t e d  f o r  chemical removal. 

The was,t:e water from t h e  major cool ing  towers i n  t h e  East and Weist Areas 
w i l l  be t.i:eated p r i o r  t o  r e l e a s i n g  t h e  water i n t o  t h e  s torm s e w e r  system. 
I n  addi t i .on ,  automated chemical feed c o n t r o l  systems w i l l  be i n s t a l l e d  a t  
s e v e r a l  t:owe.rs t o  minimize t h e  amount of chemicals used. Scrubbers  w i l l  
be ir~stal.l.ecl i n  t h e  v e n t i l - a t i o n  systems of t he  m e t a l  f i n i s h i n g  shop t o  
remove toxic gases  and c o r r o s i v e  fumes. Ea r th  and conc re t e  d:ikes g i l l  b e  
i n s t a l l e d  at. s e v e r a l  above t h e  ground f u e l  s t o r a g e  tanks  t o  prevent  in -  
advertent .  dumping of f u e l s  t o  t h e  s torm sewer system i n  t h e  eve.nt of l eaks  
i n  t h e  tanks .  A skimming b a s i n  w i l l  be  cons t ruc t ed  a t  one of t h e  major 
s torm sewer o u t f a l l s  t o  more a c c u r a t e l y  assess i n p u t s  i n t o  the  system and to  
e s t a b l i s h  whether a d d i t i o n a l  skimming b a s i n s  are d e s i r a b l e .  

This  p r o j e c t  w i l l  a l s o  provide  f o r  sampling and moni tor ing  devices  t o  be 
s t ra t :eg ic i~ l l -y  l o c a t e d  t o  measure concen t r a t ion  and q u a l i t y  of a i r  emission:; 
and water e f f l u e n t s .  This  sampling equipment w i l l  serve as t h e  b a s i c  tool:; 
t o  measure t h e  e f f e c t i v e n e s s  of o p e r a t i o n a l  cond i t ions  a t  t h e  va r ious  
faci: t i t ies , and provide  s u f f i c i e n t  in format ion  i n  o r d e r  t h a t  whatever 
c o r r e c t i v e  a c t i o n  may be r equ i r ed  t o  reduce t h e  concen t r a t ion  of p o l l u t a n t s  
can be taken .  
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PROJECT COST ESTIMATE : 

Land A c q i i s i t i o n  

Cons trucli ion 

S i t e  work 
Chromate t rea tment  a d d i t i o n ,  

Electri-i:a:L ( o u t s i d e  5-foot 

P ip ing  iinderground 
M e c  h a n i  (:a11 

E a s t  and West Areas 

.Line) 

Equipment: 

E l e c t  ri.c:al. c o n t r o l s  
M i s  ce 1l.aneous equipment 

F a l l o u t  Shel. ter (Not F e a s i b l e )  ----- 

Unit  of 
Measure 

--- 

LS 

LS 

LS 
LS 
LS 

LS 
LS 

--- 

T o t a l  
c o s t  -- 

--- 

--L $22!1 000 

411 , 700 

2E',000 

12,400 
72,500 
67,400 

425~,000 -- 
146,000 
279,000 

--- 
--- 

$650,000 
-_I- 

This  p r o j e c t  does n o t  involve  any a d d i t i o n a l  equipment o r  prope.rty re- 
q u i r e d  f o r  i - n i t i a l  o p e r a t i o n a l  use o t h e r  than  t h a t  r e f l e c t e d  in t h e  above 
e s t i m a t e d  ccis t d a t a .  

FUTURE CoF ESTIMATED FUNDING - REQUIRED TO COMPLETE THIS PROJECT: 

For p re se r . t l y  planned usage t h e r e  are no c u r r e n t l y  f o r e s e e n  f u t u r e  
funding requirements  necessa.ry t o  complete t h i s  p r o j e c t .  

CF 5-17 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1973 ESTIMATES 
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NATIOML AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCT ION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

LEWIS RESEARCH CENTER 

Pane  NO,^ 
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Sunmary .......................................................... CF 6-4 
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

IN STALL AT ION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 7 3  BUDGET ESTIMATES 

(Dollars Ln thousands) 
--- - 

NASA I N S T A L L A T I O U  COGNIZANT PROGRAM OFFICE FOR I N S T A L L A T I O N  

Aeronautics and Space Techno logy 

Cleveland, Clhio 

---_- Lewis Research Center 

__--- Cleveland, Ohio 1 Cuyahoga ' 
1 NsT A L  1- AT i o k i  i ON 

Research and development i n  the a reas  of advanced propulsion and space I ower 
generation. 
metallurgy; cryogenic and liquid-metal hea t - t ransfer  f l u ids ;  pumps and t urbines;  
combustion processes, propel lants ,  tankage, i n j ec to r s ,  chambers, and no:mles; system 
control  dynaniics; plasmas and magnetohydrodynamics ; space meteoroid darmtge and 
zero-gravity e f fec ts .  
on chemical tind e l e c t r i c  propulsion and on nuclear and s o l a r  space powe-1- systems, 
including the Centaur and Agena engine programs e 

LOCAT13N O F  I N S T A L L A T I O N  COUNTY I NEAREST C I T Y  

~~ 

Basic and applied research is conducted in-house on mater ia ls  and 

The Center maintains technica l  management of NASA contracts  

Modification of High Temperature and 
High Pressure Turbine and Combustor 
Research Fincility 

--I 

AST 

COGNIZANT 
O F F I C E  I PROJECT L I N E  I T E M  

FY 1959 
THRU 

ZURRENT YF 

145 9,710 

--.- 

F U T U  I : % €  
YEARS 

(Estirns'ted) 

9,710 

T O T A L  
A L L  YEARS 
( E  (I timate@ 

9,855 

NASA FORM 1029 .JUN 69 PREVIOUS EDITIONS ARE OBSOLETE. NASA-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

-7 --- -- 
I 

PROJECT TITLE 

LOCAT TON 

Modif ica t ion  of High Temperature and High P r e s s u r e  Turbine 
and Combustor Research F a c i l i t y  

E L e w i s  Research Center  -------I 
I 

FY 1973 CoF ESTIMATE $9,7.10,000 --.i 
I-_- -- -A 

COGNIZANT INSTALLATION: L e w i s  Research Center  --- 

LOCATION O F  P:ROJECT: Cleveland,  Cuyahoga County, Ohio ---- 

COGNIZANT --- 'PROGRAM OFFICE: OEfice of Aeronaut ics  and Space Techno1oj:y 

FY 1972 AND PRIOR YEARS CoF FUNDING: --- 

Planning and Design $145,000 
Const ruc t ion  --- (No CoF investment  s ubsequeni: 

t o  t r a n s f e r  of t h e  f a c i l i t y  
T o t a l  FY 1972 and P r i o r  Years $145,000 t o  NASA.) 

SUMMARY PURPOSE AND SCOPE: ---- 

The e f f e c t i v e  c o n t i n u a t i o n  of advanced t u r b i n e  and combustor r e s e a r c h  a t  
L e w i s  Research Center  w i l l  r e q u i r e  a f a c i l i t y  t o  supply  approximately 240 
pounds p e r  second of a i r  a t  a p r e s s u r e  of 660 pounds p e r  s q u a r e  i n c i  
a b s o l u t e  t c  s i m u l a t e  compressor d i s c h a r g e  p r e s s u r e .  The a i r  m u s t  b3 hea ted  
t o  between 3,000 and 4,000 F f o r  t u r b i n e  t e s t i n g .  The e x i s t i n g  a i r  system 
i s  l i m i t e d  t o  165 pounds p e r  s q u a r e  i n c h  a b s o l u t e  p r e s s u r e ,  and t h e  tempera-- 
t u r e  f o r  t u r b i n e  t e s t i n g  i s  l i m i t e d  t o  2,500°F. 
provide t h e  necessary  upgrading of r e s e a r c h  c a p a b i l i t y  e s s e n t i a l  t o  main ta in  
progress  i n  a i r  b r e a t h i n g  propuls ion .  

0 

T h i s  proposed p r o j e c t  w i l l  

PROJECT JLSTIFICATION : ---- 
Compressor p r e s s u r e  r a t i o  and t u r b i n e  i n l e t  t empera ture  of g a s  t u r b i n e  

engines  have been s t e a d i l y  i n c r e a s i n g  s i n c e  t h e  i n t r o d u c t i o n  of  t h e  gas  t u r b i n e  
engine dur'i.ng World War 11. These changes have r e s u l t e d  i n  engine  des igns  
which are compact , l i g h t w e i g h t  and s u p e r i o r  i n  s p e c i f i c  f u e l  consuniption. 
t r e n d  i n  h o t h  m i l i t a r y  and commercial gas  t u r b i n e  engines  i s  towards turbofan  
engines  having a compact, h i g h  tempera ture  gas  g e n e r a t o r .  To i l l u s  t r a t e ,  a 
t y p i c a l  19lj7 engine  h a s  a compressor p r e s s u r e  r a t i o  of 13 and t u r b i n e  i n l e t  
temperatui-e o f  1,850°F. 

'The 

Advanced engines  of today are designed f o r  compressor 
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p r e s s u r e  r a t i o  of 25 t o  30 and t u r b i n e  i n l e t  t empera tures  up t o  2.,500°F. Cycle 
and m i s s b n  a n a l y s e s  f o r  f u t u r e  g e n e r a t i o n  engines  i n d i c a t e  t h a t  t h e  compressor 
p r e s s u r e  r a t i o  w i l l  i n c r e a s e  t o  30 t o  40, and t u r b i n e  i n l e t  tempei 'ature w i l l  
r ise t o  3,000 t o  4,000°F, provided materials and c o o l i n g  d e s i g n s  can b e  de- 
veloped t o  o p e r a t e  s a t i s f a c t o r i l y  a t  t h e s e  h i g h  p r e s s u r e  and tempc r a t u r e  
condition:;. 

From a tiurbine c o o l i n g  s t a n d p o i n t  t h e  vanes and b l a d e s  w i l l  be  c l i f f i c u l t  
t o  c o o l  due t o  t h e  s m a l l  s i z e  of t h e  more compact h igh  p r e s s u r e  g s s  g e n e r a t o r s .  
New tiechnology i s  r e q u i r e d  t o  o b t a i n  adequate  c o o l a n t  f low w i t h i n  pressure  l o s s  
l i m i t a t i o n s  and s u i t a b l e  c o o l a n t  passage h e a t  t r a n s f e r  c o n f i g u r a t i o n s  i n  s m a l l  
b l a d e s  arid vanes.  

From t h e  combustor des ign  s t a n d p o i n t  , h i g h  i n l e t  and e x i t  temperatures  w i l l  
make combustor r e l i a b i l i t y  and d u r a b i l i t y  d i f f i c u l t  t o  achieve  i n  t h i s  new 
high  p r e s s u r e  o p e r a t i o n  regime. I n  a d d i t i o n  , combustor performance c h a r a c t e r -  
istics such as combustion e f f i c i e n c y ,  smoke, p o l l u t a n t  emission and e x i t  
r a d i a l  p r o f i l e  must b e  determined and improved. 

I n  1 9 6 t ~ ,  equipment w a s  i n s t a l l e d  i n  t h e  L e w i s  Engine Component Research 
Laboratory t o  conduct t u r b i n e  c o o l i n g  r e s e a r c h .  T h i s  f a c i l i t y  i s  l i m i t e d  t o  
a compressor p r e s s u r e  r a t i o  of 10 and t u r b i n e  i n l e t  t empera tures  up t o  2,500°F. 
By 1975, Lewis w i l l  have completed most of t h e  planned t u r b i n e  coclling r e s e a r c h  
t h a t  can be  accomplished i n  t h i s  f a c i l i t y .  Many of t h e  cooled b l s d e  and v.me 
c o n f i g u r a t i o n s  t h a t  perform w e l l  a t  2,500 F w i l l  n o t  b e  s u i t a b l e  f o r  tempera- 
t u r e s  of 3 ,C lOO t o  4,000°F. Curren t  l i m i t a t i o n  of t h e  a i r  supply  p r e s s u r e  t o  
165 pounds p e r  s q u a r e  i n c h  a b s o l u t e  p r e c l u d e s  t e s t i n g  even c u r r e n t  engines  
a t  t h e  coI:re.ct o p e r a t i n g  c o n d i t i o n s .  A l i s t  of p r e s s u r e s  and f i l o w  rates f o r  
some modem engines  are gi.ven below: 

0 

Combustor I n l e t  P r e s s u r e  Core Weight A i r  Flow 
a t  Takeoff ,  p s i a  Lbs./Sec. -- 

J'T-9U 
TF-39 OZ' CF-6 
E'-100 
E'-100 (Supersonic  dash) 
F-101 
F-101 (Sea l e v e l  dash) 

330 
325 
335 
294 
377 
473 

240 
174 
137 
120 

96 
121  

It i s  e s , s e n t i a l  t h a t  a h igh  tempera ture ,  h i g h  p r e s s u r e  f a c i l i t y  b e  provided 
s o  t h a t  r e s e a r c h  on t u r b i n e  and combustors of advanced gas  t u r b i n e  engines  
may cont inue ,  and t h a t  L e w i s  may cont inue  i t s  miss ion  as t h e  n a t i o n ' s  l e a d i n g  
m u l t i d i s c i p l i n a r y  c e n t e r  i n  p r o p u l s i o n  and power g e n e r a t i o n  r e s e a r c h  f o r  space 
and a e r o n z u t i c s .  

PROJECT DE:SCRIPTION: 

The proposed f a c i l i t y  w i l l  i n c l u d e  two test s t a t i o n s  and wi:L1 b e  l o c a t e d  
i n  t h e  e x i s t i n g  Engine Research Bui ld ing .  A i r  a t  165 pounds p e r  sliuare i n c h  
a b s o l u t e  and 100°F w i l l  b e  ducted from t h e  e x i s t i n g  P r o p u l s i o n  Systems Lab1:)r- 
a t o r y  t o  t h e  proposed f a c i l i t y  where i t  w i l l  b e  f u r t h e r  h e a t e d  t o  jOO°F an'd 
then  compressed t o  660 pounds p e r  s q u a r e  i n c h  a b s o l u t e .  
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The h i g h  p r e s s u r e  w i l l  b e  achieved by s t a g i n g  one mul t i - s tage  c e n t r i f u g a l  
compressor arid one mul t i - s tage  a x i a l  compressor each d r i v e n  by a f r e e - t u r b i n e  
d r i v e  whic:h is powered by a j e t  a i r c r a f t  t y p e  gas  t u r b i n e .  
compression w i l l  b e  u t i l i z e d  t o  i n c r e a s e  t h e  a i r  temperature  t o  1,150 F. 
f a c i l i t y  wmbustor  w i l l  f u r t h e r  i n c r e a s e  t h e  temperature  t o  between 3,000 and 
4,000"F f o r  t u r b i n e  t e s t i n g .  The maximum flow r a t e  w i l l  b e  approximately 240 
pounds p e r  second. 
w i l l  be  ducted through a c o u s t i c a l l y  t r e a t e d  d i s c h a r g e  s t a c k s  t 3  t h e  atmosphere. 
Auxili-ary systems are r e q u i r e d  f o r  f u e l ,  c o o l i n g  water ,  l u b r i c a t i o n ,  e l e c t r i c a l  
c o n t r o l  and i n s t r u m e n t a t i o n ,  s a f e t y  and p o l l u t i o n  abatement.  

PROJECT COST ESTIMATE: 

The h e a t  8 f  
A 

The hea ted  h i g h  p r e s s u r e  gas  d ischarged  from t h e  t es t  r i g s  

---- 

Land Aca u i s  i t  i o n  

Construc t.ion 

Bui ld ing  m o d i f i c a t i o n s  : 
A r c h  i t e  c t u r a l / s  t r u c t u r a l  
Mechanical 
E l e c t r i c a l  

A i r ,  w a t e r ,  and f u e l  system 
F i r e  p r o t e c t i o n  m o d i f i c a t i o n s  

Equipment -_ 

Free  tL.rbine d r i v e s  
Compressor - f i rs t  s t a g e  
Compressor - second s t a g e  
Gear bcxes 
Hot t u r b i n e  r i g  
Cont ro ls  and d a t a  a c q u i s i t i o n  

systems 

F a l l o u t  S h e l t e r  (Not F e a s i b l e )  -__--- 

This  p r o j e c t  does n o t  involve  any 

Unit  of Un i. t 
c o s t  Measure Q u a n t i t y  --- 

Each 2 $1 ,583 ,680  
Each 1 840,000 
Each 1 1,514,240 
Each 2 72,1300 
Each 1 2,000,000 

TOTAL 

Toti31 
Cost 

$1,342,800 _- 

301,81+0 
2,800 
3,360 

978,800 
56,000 

8,36 7 ,2 _- 00 

3,167,360 
840,000 

1 ,514 ,2  !IO 
145,6[)0 

2,000,0~:)0 

700,01:)0 

a d d i t i o n a l  equipment o r  p r o p e r t y  r e q u i r e d  
f o r  i n i t i a l  o p e r a t i o n a l  use  o t h e r  than  t h a t  r e f l e c t e d  i n  t h e  above 8.?stimatecl 
c o s t  d a t a .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE T H I S  PROJECT: --- 

For p r e s e n t l y  planned usage t h e r e  are no c u r r e n t l y  f o r e s e e n  f'uturc: fundinp; 
requirements  necessary  t o  complete t h i s  p r o j e c t .  
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1973 ESTIMATES 

MODIFICATION OF HIGH TEMPERATURE AND HIGH PRESSURE TURBINE AND 
COMBL!STOR RESEARCl-I FACILITY 

PROPOSED 
CAPAB I LlTY 

TREND IN AIRCRAFT ENGINE TURBINE INLET 
TEMPERATURE AND COMPRESSOR PRESSURE RATIO 

1945-1947 
7’ J33 Ne 

’ 547 

0’ 
0 

ADVANCED 
ENGINES 

1971 - 

I I I I I I I I I 
5 10 15 20 25 30 35 40 45 lOa 

COMPRESSOR PRESSURE RATIO 
1 I I 1 1 1 1 1 I I I I I 1 
0 50 100 150 200 250 300 350 400 450 500 550 600 650 

COMBUSTOR INLET PRESSURE, P. S. 1. A 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

MANNED SPACECRAFT CENTER 

- Page No. 

Locat ion  plan .................................................... CF 7-1 

Summary. ......................................................... CF 7-2 

Off ice  of I4anned Space F l i g h t  P r o j e c t  : 

Modi f i ca t ion  of f i r e  p r o t e c t i o n  system ......................... CF 7-3 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 7 3  BUDGET ESTIMATES 

(Dollars in thousands) 
- -. ~ - - -  

NASA IN!IT ALLA'iI01.1 COGNIZANT PROGRAM O F F I C E  FOR INSTALLATION 

Houston, Texas 

-- I Manned Space Flight Manned Spacecraft Center 
LOCATION 0 F I N ST A L L AT ION  COUNTY 1 NEAREST C I T Y  

-- Harris Houston 

The Manned Spacecraft Center has as  its primary mission the development of spacecraft 
for Manned Space Flight programs. The Center i s  a l s o  responsible for Manned Spac:e 
Flight opsi:ations, conduct of astronaut training, and the earth resources aircraft  
project.  

~~~ ~ ~ 

PROJECT L I N E  I T E M  

~ ~ 

Modificat:Li>n of Fire Protection Syste 

TOTAL 

30GNI  Z ANT 
OFFICE 

MSF 

F Y  1959 
THRU 

ZURRENT YF 

43 

F Y  1 9 4  
(Es t imate  

585 

585 

-- 
F U T U  Fl E 
YEAR'; 

( E  s time I ed) 
--- 

-om, 

TOTPhL 
A L L  YEARS 
(Est imated)  

6213 

~~~ ~ 

NASA FORM 1029 JUN 69 PREVIOUS EDITIONS ARE OBSOLETE. NASA-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

---- PROJECT TITLE Modif ica t ion  of F i r e  P r o t e c t i o n  System 

---- Manned S p a c e c r a f t  Center  I 
FY 1973 CoF ESTIMATE --L--- $585 000 

- ----- 

COGNIZANT --- INSTALLATION : Manned S p a c e c r a f t  Center  

LOCATION O F  PROJECT : Houston , Harris County , Texas 

COGNIZANT --- PROGRAM OFFICE : 

---- 

Off ice  of Manned Space F l i g h t  

N 1972: ANCl PRIOR YEARS CoF FUNDING:  

Planning and Design $42,500 
Cons t.ructi.on * 

* E x i s t i n g  f i r e  d e t e c t i o n  systems 
* w e r e  inc luded  i n  m a j o r  con- 

s t r u c t i o n  a c t i v i t i e s  and are :not T o t a l  E?' 1972  and P r i o r  Years 

s e p a r a t e l y  iden t i fy i ab le .  
SUMMARY PURI'OSE AND SCOPE: --- 

This  projemct w i l l  p rovide  i o n i z a t i o n  d e t e c t i o n  and f i r e  suppress ion  
systems f o r  t h e  h igh  d e n s i t y  e l e c t r o n i c  equipment areas w i t h i n  t h e  
v a r i o u s  b u i l d i n g s  a t  t h e  Manned S p a c e c r a f t  Center .  

PROJECT' JUS 1'1 F'I CAT I O N  : --- 

C u r r e n t l y ,  Y[SC does n o t  have au tomat ic  e x t i n g u i s h i n g  systems Ear use 
i n  case of E L  f i r e  i n  t h e  e l e c t r o n i c  equipment areas. However, au tomat ic  
e x t i n g u i s h i r  g systems are r e q u i r e d  i n  accordance w i t h  t h e  Federa l  F i r e  
Council RP-I Y.anual. The systems must p r o t e c t  b o t h  t h e  i n s i d e  and out- 
s i d e  of corrputers and o t h e r  e l e c t r o n i c  complexes. Experience , and surveys  
conducted b j  t h e  F e d e r a l  F i r e  Counci l  and Fac tory  Mutual A s s o c i a t e s  , have 
shown t h a t  t h e  c o s t  of a f i r e  i n  a p r o t e c t e d  l a b  i s  10 t o  50 p e r c e n t  less 
than  f o r  an unpro tec ted  l a b .  I n  a d d i t i o n ,  down-time i s  less and in- 
formation l c i s s  i s  reduced. 
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Many of t h e  computer and o t h e r  e l e c t r o n i c  areas are miss ion  esser:.tial. 
The l o s s  of one of t h e s e  areas could de l ay  launch o p e r a t i o n s  u n t i l  t h e  
equipment :is r e p a i r e d  o r  rep laced .  

I n  a d d i t i o n  t o  t h e  miss ion  c o n t r o l  f u n c t i o n ,  MSC main ta ins  (1) extremely 
va luab le  s c i e n t i f i c  d a t a  f o r  day-to-day use by t h e  s c i e n t i f i c  world ; ( 2 )  
real  t i m e  f l i g h t  d a t a ,  emergency p l a n s ,  l anding  and recovery d a t a ,  and 
o t h e r  one-of--a-kind f l i g h t  d a t a ;  (3 )  e a r t h  r e sources  d a t a  and compi t e r  
banks f o r  i:he d e t a i l e d  a i r ,  l a n d ,  and w a t e r  p o l l u t i o n  c o n t r o l  s t u d i e s ,  
and crop growth d a t a ;  ( 4 )  eng inee r ing  des ign  and a n a l y s e s ,  of t h e  c u r r e n t  
and f u t u r e  s p a c e c r a f t  c o n f i g u r a t i o n  s t u d i e s  ; and ( 5 )  t h e  medical  r e sea rch  
and ana lyses  wi th  regard  t o  man's a b i l i t y  t o  perform i n  space  and t h e  
e f f e c t s  of extended mis s ions .  A l l  of t hese  make t h i s  an urgent  anti 
extremely v i t a l  requirement  a t  t h e  earliest  p o s s i b l e  d a t e .  

An in-house survey w a s  completed i n  June 1970 t o  determine t h e  va lue  of 
MSC's e l e c t r o n i c  equipment and which equipment r e q u i r e s  p r o t e c t i o n .  The 
r e s u l t s  of t h i s  survey i n d i c a t e  t h a t  t h e  replacement  va lue  of t he  equip- 
ment to be p r o t e c t e d  by t h i s  p r o j e c t  is $258,752,000. This  does nclt i n -  
c lude  t h e  val-ue of t h e  d a t a  s t o r e d  o r  used i n  t h e s e  areas d a i l y .  The 
e s t ima ted  c o s t  of t h i s  p r o j e c t  i s  $585,000. Accordingly,  t h e  c o s t  of 
p r o t e c t i o n  is  comparat ively s m a l l  when r e l a t e d  t o  t h e  loss which cciuld 
be  s u s t a i n e d  i n  case of a f i r e .  

PROJECT DE:!;CRIPTION : ---- 
This  pro;jec:t w i l l  p rovide  f o r  an i o n i z a t i o n  d e t e c t i o n  and sp r ink l . e r  sys  t e m  

f o r  t h e  hii;h d e n s i t y  e l e c t r o n i c  equipment areas i n  t h e  v a r i o u s  f a c i  l i t i e s  -~ 

a t  t h e  Maruietl Spacec ra f t  Center .  A t o t a l  of 
f e e t  w i l l  be  p r o t e c t e d  i n  29 b u i l d i n g s .  

PROJECT CO!;T -- ESTIMATE : 

Land A c c p i s i t i o n  

Cons t rucl: i o n  

Bui ld ing  

-- -- 

----- 

Equipment 

F a l l o u t  S h e l t e r  (Not F e a s i b l e )  

-- 

----- 

Uni t  of 
Measure 

--- 

SF 

--- 
--- 

approximately 250,000 squa re  

Quant i ty  

--- 

250,000 

--- 

--- 

TOTAL 

Unit  
c o s t  -. 

--- 

$2.34 

--- 

--- 

T o t a l  
c o s t  

CF 7-4 



This  p r o j e c t  does n o t  i n v o l v e  any a d d i t i o n a l  equipment o r  p r o p e r t y  re- 
q u i r e d  f o r  i n i t i a l  o p e r a t i o n a l  use o t h e r  t h a n  t h a t  r e f l e c t e d  i.n thl! above 
e s t i m a t e d  c o s t  d a t a .  

FUTURI3 COIF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

For p r e s e n t l y  planned usage t h e r e  are no c u r r e n t l y  f o r e s e e n  futu:i:e 
funding requirements  necessary  t o  complete t h i s  p r o j e c t .  
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NA'TIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

WALLOPS STATION 

-. Piage No. 

Location plan .................................................... ICF 8-1 

Summary ......................................................... ICF 8-2 

Office of Zlpa.ce Science Project: 

Warehouse replacement ......................................... ICF 8-3 
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NASA INSTALLATION 

Wallops !Station 
COGNIZANT PROGRAM O F F I C E  FOR INSTAL L A T I O N  

Space Science -- 

The bas ic  mission of the S ta t ion  is t o  prepare, assemble, and launch s c  i e n t i f i c  
experiments; achieve the  desired pos i t ion  and ve loc i ty  i n  space; and tr;ick, acquire 
and record the data  sought. 
and analyzed,, 

These data a r e  processed and reduced to  meaningful form 

os s 

~ - - -  

PROJECT L I N E  I T E M  

- -___-- 

Warehouse Rep l a  cement 20 

ZOGNIZANT F'f 1959 I THRU 
OFFICE CURRENT Y 

35 0 
1 - o.,. 

I 

~~ ~ 

NASA FORM 1019 JUN 69 PREVIOUS E O l r l O N S  ARE OBSOLETE. 

~y 19- F U T U R E  
( E s t i m a t e d  (Est imri led)  

YEAFS 

73 I T O T A L  
A L L  YEARS 
/ E a  tima tod) 

370 

NASA-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

I PROJECT TITLE Warehouse Replacement 

LOCATION Wallops S t a t i o n  -- 

FY 1973 CoF ESTIMATE $350,000 I ----- 

COGNIZANT INSTALLATION: Wallops S t a t i o n  ---- 
---- LOCATION OF PROJECT: Wallops S t a t i o n ,  Accomack County, V i r g i n i a  

COGN1:ZAN’II PF.OGRAM OFFICE: O f f i c e  of Space Sc ience  ---- 

FY 1972 P J D  PRIOR YEARS CoF FUNDING: 

Planning  and Design $19,800 
Cons t ru: t i o n  --- 

Total  FY 1972 and P r i o r  Years $19,800 

SuMMhRY E’IJRE’OSE AND SCOPE : 

The purpose of t h i s  p r o j e c t  i s  t o  r e p l a c e  t h e  e x i s t i n g  Wallops f t a t i o n  main 
warehouse which h a s  d e t e r i o r a t e d  t o  t h e  e x t e n t  t h a t  i t  i s  beyond ~ c o n o m i c a l  
repai-r .  

PROJECT JlJS’I’IFICATION : ---- 

The p r e s e n t  main warehouse i s  made up of two 25 y e a r  o l d  Quonset h u t s  which 
have been p l a c e d  end-to-end t o  provide  20,000 s q u a r e  f e e t  of space .  
long  s i n c x  exceeded t h e  l i f e  expectancy of temporary s t r u c t u r e s  of t h i s  type  
under norrnal. c o n d i t i o n s .  The cont inuous long  t e r m  exposure t o  thc s a l i n e  
environment a t  Wallops S t a t  i o n  h a s  a c c e l e r a t e d  t h e  d e t e r i o r a t i o n  t o t h e  p o i n t  
where t h e  r u s t y  metal s t r u c t u r e s  are w e l l  beyond t h e  p o i n t  of ecoromical  
repai-r .  

They have 

There are no o t h e r  e x i s t i - n g  f a c i l i t i e s  a t  Wallops S t a t i o n  t o  which t h e  
p r e s e n t  i . n t ag ra t ed  s t o r a g e  and supply  f u n c t i o n  can b e  r e l o c a t e d .  

While i.1: i s  p o s s i b l e  t o  break  up and d e c e n t r a l i z e  t h i s  warehousj ng f u n c t i o n  
and p l a c e  p o r t i o n s  of t h i s  a c t i v i t y  i n  several i n a d e q u a t e l y  s i z e d  areas at: 
v a r i o u s  1.ocations throughout  t h e  S t a t i o n ’ s  e x i s t i n g  b u i l d i n g s ,  t h j  s would be 
a very  i n e f f ’ i c i e n t  s o l u t i o n  i n  t e r m s  of manpower u t i l i z a t i o n  and i.esultlant: 
supply seirvices . 
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The p r o v i s i o n  of a replacement b u i l d i n g  of masonry u n i t s  and bui1i:-up roof 
is  cons idered  t h e  b e s t  o v e r a l l  s o l u t i o n  t o  t h i s  problem. 

PROJECT DESCRIPTION: ---- 

This  p r o j e c t  w i l l  p rovide  20,000 s q u a r e  f e e t  of s t o r a g e  space  w i t 1 1  14-foot 
c l e a r a n c e .  Cons t ruc t ion  w i l l  c o n s i s t  of clear span s tee l  t r u s s e s ,  1:oncrete 
masonry c u r t a i n  w a l l s ,  l i g h t i n g ,  h e a t i n g ,  and s p r i n k l e r  system, w i t l i  minima.1 
plumbing f o r  one s m a l l  l a v a t o r y .  The b u i l d i n g  w i l l  b e  s i t e d  i n  t h e  v i c i n i t y  
of t h e  e x i s t i n g  b u i l d i n g .  

PROJECT COST ESTIMATE: --- 

L a n d a u i s i t i o n  --- 

Const ruc t ion  ----- 

Unit  of 
Measure Quant i ty  

T o t , ~ i l  
cost: 

$350.0@ 

Demolit ion of e x i s t i n g  s t r u c t u r e  LS --- 20 , 000 --- 
Wa reh0L.s e b u i l d i n g  SF 20,000 16.50 330 , 000 

--- --- - -- - -- - ----- Fall .out  S h e l t e r  (Not F e a s i b l e )  _- 

$350,000 -- _- TOTAL 

This. p r c  j e c  t does n o t  i n v o l v e  any a d d i t i o n a l  equipment o r  p r o p e r t y  r e q u i r e d  
f o r  i n i t i a l .  c , p e r a t i o n a l  use o t h e r  than  t h a t  r e f l e c t e d  i n  t h e  above es t imated  
cos t cia t a. 

---- FUTURE: CoF’ ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

For pres,ctnt.ly planned usage t h e r e  are no c u r r e n t l y  f o r e s e e n  f u t u r e  funding 
requirements  necessary  t o  complete this p r o j e c t .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

VARIOUS LOCATIONS 

r a g e  No. 

Sunrmary ......................................................... CF 9-1 

O f f  i ce  of ;!fanned Space  F l i g h t  P r o j e c t  : 

Spa'ce S h u t t l e  F a c i l i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CF 9-5 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALbATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 7 3  BUDGET ESTIMATES 

(Dollars in thousands) 

NASA INSTALLATION COGNIZANT PROGRAM O F F I C E  FOR INSTALLATION 

Manned Space Flight/Aeronautit:s and 

--- - 
INSTALLATION MISSION 

PROJECT L I N E  I T E M  

Space Shuttle F a c i l i t i e s  a t  
Various Locintions 

TOTAL 

COGNIZANT 
O F F I C E  

OMSF 
QAST 

NASA FORM 1020 JUIq 69 PREVIOUS EDITIONS ARE OBSOLETE. 

F Y  1959 
T H R U  

3URRENT YI 

24,685 

F Y  1 9 n  
l E s t i m e t e d  

27,900 

--- 
FUTURE 
YEARS 

(Est imate,$ 

0,000 t 
5,000 

--- 

TOTAL. 
A L L  YEARS 
(Eatimet04 

72,585 t o  
77 ,585 

27 ,900  
NASA-HQ 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1973 ESTIMATES 

LOCATION PLAN 

I 
I \- Modification of t h e  Entry 
! E  2,616.000 Structures F z c i l i t y  

:! 
;I 

4 4 1 

C D E F G A B 

WEST AREA 

FACILITY NO. DESCRIPTION 

n46 
u41 
U48 
Ll49 
n50 
U51 
U S 2  
US3 
U54 
u55  
U% 
u 5 7  

u59 
u 5 e  

560 
_"I 

u91 

n92 u92-c 
Ll94 
U95 
u95-A Ilr: 
u99 
1201 
1202 , A > >  

1235 
1206 
1237 
1212 
1212-8 
1212-c 
1213 
1214 

I m 4  

~ "1 ~ 

121k 
1217 
12l8 
1718-A 
1219 
1223 
1221 

1 2 2 1 - 1  1222 
1223 
1224 
1225 

1227 1228 

1 2 2 9  
l Z 2 9 - A  
12m 
1231 
1232 
1 2 3 2 - A  
1233 
12% 
1235 us 
1237 
1239 
1240 
1241 
1242 
12113 
12411 
1 2 4 4 - A  
1244-8 
1245 1246 
1 2 4 7 - A  
1241-? 
1247-C 

12117-E 
12117-F 
12474 
12L8 
1 2 4 9  
1251 

1 2 5 2 . ~  

1254 

1247-1 

1252 

1253 

f?? 
A L P  

l257 
1 2 5 7 - A  
129 
1259 M O  

1261 
l262 
1263 
1264 
126: 

1265-8 
I M j - C  
1265-0 
12665-1 
1 8 6  
1267 
1261-1 
1267-8 
IYil 

IC40 

1270 

1272 
1213 
L?i 
1275 
1276 
1277 
1278 
1279 
12eo 
1281 
1282 
1283 
UeA 

126 1286 
12m 
12RB 
U89 
1293 
1291 
1292 
1 2 9 3 - 1  
1293.8 
129" 
1295 

1 2 6 5 - A  

1 n l  __,_ 

?'E-" ,I 
:zG 
1298 
VB 
1 2 9 9 - A  
1299-8 
12%-c 

LLMEB s m m  WIWIAG 

n m  GATE HOUSE 

INS- AESE*RCH mmwmny 

E ( p w m * L  MLCHIAE SHOP 
SUBSTATION - DL 

LOADS ~ ~ d m o v ~  D I V I S I O N  "n (PILOT MODEIS) 

ROTOR SPACE rnST l " O m Y  m D M S I O N  

FA&RICATION SIWLTION ROAD SHOP SUBSTATION 

JET =IT TEST F m w m  
memicy c o r n  m m m c  
4- BY 4 - W T  SUPEASONIC PRESSWE FJNXEL 
U F S E S C H  YDEL 5 U P H 8 T  QLOP 
UAXXER ROAD SIESTATION 
m y  ISSUE STORES W I L D I N G  
DRIVE CONTROL W I L D I N G  
PROPELLW STATIC TEST STAND 
Y O K l "  ROAD SUBSTATION 
m m  
WATW TANK NO. 2 
V I K l E  JAQW IHPACT TEST FACILITY 
OIRR(IIL GIRR(IIL smmm STORAGE mmmG wuwm 

mo-PHYSICS u\mmrnRy c m  
mo-PHYSICS mmurnm WEST WING 
m o - P H Y S I C S  ULgiiULToRY C W L M C  TdlER 
mo-PHYSICS mglRlirnnr W T  w(0 
HIGH PRESSURE A I R  FACILITY 
AW3 QOAD SUBSTATION 
~ A N S I O N  PMT m m w i m m  (PILOT MODEL) 

VEHICLE SERVICE mwmc 
UNITUIY QJAJ Ynm RMRa 
WATER TANK NO. 1 
TRANSP3RTATION D I S P A T C H I K  O I T I C E  
SUBSTATION WLDIATION UMTE - S2 STORAGE 

STOWE mwmo 
i- di 6-iWI iriaw(*L 8 l n W W  lvHNEL 
l u l D I N G  LOADS IXACK 
P A W  TET S l R I P  
W E %  LOADS W C X  CMPP.SSsOR EJILDINO 
NORW SOUTH I\RRESTMO ULRESTINC GEAR GEAR HulSING HoUSTm 

JAQING LOADS F X K  SHOP 
HIGH-SPEED C E R I M I C - H U ~  HYDAODyNlwCS JET (PILOT OFFICE KIDEL) AND SHOP 

H I G H - T F W E M ~  WACH 7 JET ( P I L O T  KIDEL) 
8-FOOT HIGH-TQOERA1VRE SlnUc1w-E~ rn 
OPERATIONS OPERATIONS EJILDINGS EJILDINOS 

OPERATIONS W I L D I N G S  
OPEPATIONS EJILDMGS 
OPERATIONS mImmcs 
M O F m  m y  SmlKnRFS ROAD SUBSTATION PWTI TW 

m y  S T R U C l R F s  SHOP 
CLQSW RAW UATW C W L I N G  S I S m  

cam, -- "",,*- !-""..-" . "..~" .... "l." jyI -) 

RCCI[ET PROWLSION STATIC TEST F A C I L I W ,  HPTA 
DATA RhTXJCTiON AND A C q x S I T I O L I  FACILITY, H ~ T A  

OPERATIONS YTC" pIR1IA,"Y CENTER, I R P  n m L ,  HPTA y>, 
MP*CT *no *Rc W I S  FACILITY, HFTA 
IGNITER ASSEUEZY WIILIMG, m A  
STORAGE A, HFTA 
WLOSIVE STOPACE, HFTA 

""-" "_."_.̂ .. ~-~~~~~ 
HWiTING P m ,  m~ 

I ~ T  ~ m m r  MATERIAL sm)WUiE NO. 1, WTA 
HIGH m ~ m m  srnmm, HFTA 
 NEST RCC~(ET MATERUUI smmm no. 2, HFTA 
smux F, HPTA 
MATERIALS MIATION U r n R A m n y  
PROPELL4Nl HIXMO FACILITY,  HFTA 
STORAGE H, HPTA 
R'x'I(ET ASS-Y *MI P R O E L U X T  ALTERATION BJLILIm 
h 1 - m  Y A W  SPHWE SHOP 
SOLU-EAWCY COLLECTOR 
CUSTODIAL C O m T O R  WILDING 
S I E S T A R O N  - m 
m STA*T"R .... 
C O N S m C T I O N  *MI REPAIR SHOP 
A I T I 1 W E  COAlllOL SIIIIUITOR FAC. 

RCCm WXOR TEST F A C I L I m  
RBlp SHOP *mr HOUSE INS-ATION WR 6O-moT S m  

DYNMCS RESUPSH mmwmy 

,ll"...ll I-... * j _ L  a""r 
luNIR LUmIIIO PESEARCH FACILITY 
STABILIZ*TION A m  C O m o L  UmRAmRy 
m C L S  m T  FACILITY 
OPEPATIONS W I L D I N G S  
OPERATIONS EJILDIEGs 
DPERATIONS WILDINGS 
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0 
W 0 ca WEST AREA 

1155 
UP 
n55 
U% 
u57 
U58 
u59 Ll6a 
U61  

U91 
U92 
U92-C 
U9L 
u95  
U95-A 
U% 
ll99 
1201 
la2 
1203 
Eo4 
1205 
1206 
1201 
1212 
1212-8 
iBld-C 
1215 
1214 
12115 
1216 

1218 
1218-A 
1217 
e20 
1221 
1221-4 
1222 
1223 
u24 
i22j 
1227 
1228 
1229 
l221-h 
1230 
1231 
1232 
l232-A 
1233 
-;- 
1255 
12% 
-37 
1239 
1 2 b  

Y O *  

. .. 
111, 
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LOCATION PLAN 

WEST AREA 

i 

L l T l E S  

Ent  rp 
Struc tures  Facility 

Y l O  

U P 9  
us0 
U51 
l l 52  
u 5 3  
uS4 
u55  
11% 
u 5 7  
u58  
u59  u 6 0  
ii6r 

U91 
119-2 
l l 9 - 2 - C  
11911 

u 9 5  u95-P 
U 6  
lln 
lrnl 
1m7 
lrn5 
m9 
1205 
1 2 6  

1207 i2i2 
1212.1 
1 2 1 2 - C  
1213 
1214 
1215 
, x i  
1217 
1218 
1218-11  
1219 
l2m 
1 2 2 1  
1221-11  
1 2 2 2  
1223 
1224 
1225 
1227 

YD.4 

1228 
1229 
1 2 2 4 - A  
12m 
1231 

122 122.1 

1233 
1234 
1255 
1236 
KJ7 
1 3 9  
l W  
L&L 
l 2 1 2  
1243 
1214 
1 2 Y Y - I I  
12U.B 
1245 
12bF 
1 2 r 7 - A  
12Y7-8 
1247-C 
1247-D 
1 2 4 7 - E  
1247-F 
12474 
1218 
12119 
1251 
1252 12524 

1253 1254 
1255 
1256 
1257 
1 2 5 7 - A  
1258 
1259 
1260 
12661 
1262 
1263 
1261 
1265 
1 2 6 5 - A  
1265.8 
1265-C 
1265-0 
V 6 5 - E  
1M6 
1267 I % ? - A  

1267-8 
1268 
1269 
10" 
1271 
1272 

1275 127Y 

1275 
M i 0  
1117 
1118 1179 
1280 
1281 
12& 
1285 
1284 

!% --I 
t287 
1289 
v ( x I  
1291 
1297 
1293-A 
1 2 9 5 - 8  
1294 
1295 
12%-A 

'6% 1 2 3  

1298 
1299 
1299.1 
u99-8 
12%-C 

HIGH MTMSITY NOISE F A C I L T W  
ICW-PREC$JEiCf NOISE FACILITY 
A C T I V I T I E S  BliIJDnr. 

SPACE TECXNOLXY DIVISION 
FABRICATION SHOP 
S T M l T J N  ROAD SUBSTATION 
JET EXIT EST rAcnm 
F R E W C Y  CON-iERTFR BUIIUTNG 
4- BY 4 - m T  SUPWSONIC PRESSURE ~WKC?L 
RESEARCH WEL S U P K R T  SHOP 
WARNEE ROAD SUBSTATIOB 

PROPELLER STATIC mSw STANT 
YORXTOWN ROAD SUBSTATION 
mtim 
WATFR TA3K NO. 2 
VIKING WlDW IIIPACT TEST FACILITY 
G m  STOPAGE I I W M C  
S~TRIII. s m w G E  BUILDMG 
* F R O - P H X I C S  AERO-PHYSICS UsOPATORY LAPIPATORY WEST c m  W D G  

~ O - P H X I C S  YLBORATORY CWLINC Tmm 
AERO-PHYSICS LABSPATORY EAST WING 
HIGH PRESSURE A I R  FACILITY 
AHES ROAD SUBSTATION 
D P A N S I O N  lWQ (PIWT MODEL) 
m~ s m  m w m G  
VEHICLE SWVICE m m m  
UNITARY PI&? YIMl T.mm 
WATER TABX NO. 1 
lRAUSFQRlATION D I S P A T C l w G  OFFICE 
SUBSTATION - S 2  

PAVXO T 5 T  S T R I P  

NORTH LdNDING ARRESTIIIC WADS TRACK G M  COHPRESSOR HOUSMG 
SOUTH iiRRESTING GULR HOUSING 
W I N G  WADS l M C K  SHOP 
HIGH-SPEC CERAMIC-E3ATEE HDRODYN/U(ICS JET ( P I L O T  OFFICE M D E L l  m SHOP 

H I G H - m P A l V R J  MACH 7 JET ( P I L O T  M3DELI 
8-FWT HIGH-IDWEEU- S T R U C ~ S  lv~in 
OPEPATIONS BUILDINGS 
OPERATIONS I I W I N G S  
OPERATIOsS P l I W I N G s  
3PERATIONS IILDIliGS 
IPEBATIONS m I L D I N G S  
VQFF'ETT ROAD SUBSTATION 
M T R Y  STRKTJRES FACILITY 
m" s-X*."?,EC C : m  
CLOSE0 P A W  WATFR COOLMG S Y S m  
DATA REDUCTION C m R  
GATE HOUSE I w p m S O N T r  D w s r p r  "E- 

DATA RNlPTTnN +V acalTs:?~c?: ?ACIL:T~, b 7 i j  

OPERATIONS CENTER, KPIA 

I W i U l T  Am ARP n m T F  vi-% ,-: 

STORAGE A .  m A  

B U I W I N G  

ROCKET mounsm STATIC TEST FACILITY, -A 

HEATING FM, 

HIGY F m n k L P Y  ARC R I W L  

IGNITW ASSMBLY wiwmti, r n ~ .  
EXPLOSIYESTOPAGE, E P T A  
1NEQ.T ROCKET MATERIU.  STORAGE NO. 
HIGH TNERT EiPLOSTYE R W a T  MATERIAL STORAGE, STORACE r n ~  N1. 

1, KPIA 

2, HPTA 

CUSTODIAL RB(p SUBSTATION STATION c o m c m R  - WW 
B J I L D ~ O  

U l R W l C  SPRAY SHOP 
W A R  WIDMG RESFARCH FACILITY 
STABILIZATION AND C O m g z  ~ E F & E R . J  
V E H I C U  A"A TEST FACILITY 
IPERATIONS BJILDINGS 
)PERATIONS B U I W M G S  
IPERATIONS B U I w M c s  
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1973 ESTIMATES 

LOCATION PLAN 

Struc tures  Facility 

D E F G 

WEST AREA 

F A C I L I T I  NO. DESCRIFTION 

UY 

u47  U U 8  

u 4 9  
U50 
U51 
uj2 
U S >  
US4 
U S 5  
11% 
u57 L I i R  

u59 U6a 
u61 

U91 
U% 
UII2.L 
u94 
U% 
U95-A 
U% 
u 9 9  
1201 
1 x 2  
1205 
1 2 0 4  
1205 
1206 
1207 
1212 
1212-8 
1212-c 
l213 
121- 
1715 
1216 

1218 
1 2 1 8 - A  
1219 
1220 
1221 
1 2 2 1 - A  
1222 
1223 
1224 
1225 

1227 1228 
1 2 2 9  
l 2 7 9 - A  
12w 
1231 
122 
1 2 3 2 - A  
1233 
12% 
1235 
12% 
E37 
1239 
1240 
1 2 4 1  
1 2 4 2  
1243 
1244 
E 4 4 - A  
1244-E 
1245 
1 2 4 6  
1 2 4 7 - A  
12Y7-8 
1247-C 
1247-0 
1241-E 
1247-F 
1247-C 

Y O *  

. .. . 
/C/ , 

1 2 4 8  
1249 
1251 
1252 
Le>+* 

125) 
1 2 5 4  
1255 
12% 
1257 
Y, , -A 
12% 
1259 
126: 
161 
1262 
1165 
12tL 

1265 1265-ii 
.. ' " L . ~ B  ., 

_ L I  t2Z-E I-y 

126i-E 
ILDO 
1267 
1267-A 
1267-B 
1268 
126r 
1270 
1271 

L- 5 

1 2 7 4  l i i ,  

1Zl6 
v i 7  
1278 
1279 
1 2 b  
1281 
1282 
1283 
1284 

126 12e6 

1281 1288 

1289 
1293 
1291 
1292 1 2 9 3 - A  

1293-E 
1294 
1295 1295-A 

12% 
1 2 3  1298 

. .-. 
_L , i 

3. 

. . . 
P M  SWWRT FACILITY 

FLIGKT ~ S T R ~ A T I O N  LAEURATORY 
C M C A L  STOFAGE HFTA 
PYROTECHNIC RESEARCH LABOMTORY 

S H I P P M G  AND RECEIVING BIIWMG 
GRl€3AL STORAGE ( P m S l  HFTA 
SUBSONIC TJlGTXLS LABORATORY 
HIGH-SPEW 7- BY 1 0 - M O T  lU"TI 

YEST CAFETERIA 
T&SmRTATION SlORAGE 
WEST qEATING P U N T  
CHO.IIP*L MlLLIRG 

mw*RIP(s /wM3( 
iwEcHOIC NOISE FACILITY 
mc Hu\DwIIRmTB 
SIMLWON RESEARCH mmmmm- 
HIGH m m s m  NOISE FACILITY 

SWAGE Dismsliz PW 
wwm s m m  WIWIAG 

nut GATE HOUSE 

BLOYD~VN mau (PILOT K ~ D E L S ~  
INS- RESEARCH u m R d m m  

m c R m m o R o m  IMPACT S W T O R  

FATIGUE RESEARCH ummrnRY 

v ! s m  m L  

~ ... 
I-Ln O W Y L n  

UYd-FREWUlCY NOISE FACILITY 
ACTIVITIES WILDIND 

mmAl HACm SHOP 
SUBSTATION - DL 

WADS D N I S I O N  

R M O R  7TST W r l  
SPACE TECHNOUXY D I V I S I O N  
FABRICATION s m m n  ROAD SHOP SUBSTATION 

JET E ( I T  TEST FACILITY 

1- BY 4-FOOT SUPERSONIC FWSSURE m L  
FXEQWICY c o m m  m m m c  

WlWiER -H ROAD KDEL SUBSTATION SWHIPP mop 

m y  ISSrn STOEES WIWING 
DRIVE CONTROL BJIWMG 
PROPELIEE STATIC TES* ST*ND 
Y O R m m  ROAD SUBSTATION 
W A R  
WATER TANK NO. 2 
VIKING Wmm IMPACT TEST FACILITY 
G m  STORAGE BIIWING 
C m  AERO-PKYSICS STOWICE LABJRATORY WIWING CETl'ER 

AERO-PKYSICS LABJRATORY VEST UMG 

AERO-PXYSICS LABJRATORY EAST WIMj 
HIGH u(Es PRES.9P.I ROAD SUBSTATION A I R  FACILITY 

i%Q*NSION WEE ( P I L O T  MODEL1 

AERO-PKYSICS w L B o m r n m  CWLING TOWER 

PUWT S ~ T Y  sJimmG 
~ I C L E  SERVICE mwmc 
UNITARY PIJW WiD lU"!3L 

WATER I W I S W R T A T I O N  TAIiK NO. DISPATCHML 1 dFVICL 
SUBSTATION - 52 
PADIATION WASTE s m w E  
CMERAI. s m m E  WILDING 

m m c  F A V Y  , M I  LOADS bml? IRACK 
9- BY 6-FCQT TSFJdAL S T R E ' R m E S   mi^ 

W M C  WILDS m C K  COllPaESSOR WIWING 
NORW SWN IIRRESTIM: ARRESTING G M  CEAS HWSMG HOUSING 

WmMG LOADS TRACK SHOP 

OPERdTIONS 1FERATI3iiS X J I W M C S  a i i a m i s  

MUFIETI OPEFATIONS ROAD W I L D m G S  SJBSTATION 

WTRY STRUCniRES FACILITY 
MTRY WRIIP?IRES FHOP 

DATA REDUCTION C m R  
L A X  HOUSE  SONIC PKYSICS TEST ml 
ROCKET PROASLSION STATIC TEST FACILITY, HFTA 
DATA RFDUCTIDN AND ACPUISITION FACILITY, HFTA 
' z A i i , S U  iuuil, N i x  
CPEWITiONlis C E m ,  .iPi* 
HIGY ENTHALT ARC ?uyNTL, r n ~  
I W A C T  ANI iiRc TJlGTXLs FACTLITY, HFTA 
ICNITPR ASSMBLY BJILDMC, HFTA 
s m m E  A, HTTA 
E(PWS1YE STOWICE, HITi i  
HIGH INERT EXPLOSIVE R O C m  MATERIAL STORdGE, S m W I C E  HFTA 80. 1, HFTA 

~ r m ~  ROCKET SLATERIAL s m w x  NO. 2, WTA 
smxm F, HFTA 

PRopELLNrI HIXMG FACILITY, HPTA 
smmm H. m~ 

rwsw MY WATER CMLMG SYSTEM 

SLATERULLS W D I A T I O N  LABJMTORY 

R c C m  A S b E 6 L Y  AND F'ROpEeLuAT AITER*TION W I W M G  
41-FOOT VACUVM SQHB3.E SHOP 
SOULR-MWGY COLLECTOR 
CUSTODIAL SUBSTATION c o m c m R  - LIP#? w i w m  

ATTI~WE CONTROL s m m R  FAC. 
DYN~WCS RESE*RCH mmA*ToRy 

W M P  STATION 
CONSTRUCTION AND REPAIR SHOP 

ROCKET MOTOR TEST F A C I L I T I  
SHOP *ND I I ( S M A T I 0 N  mR @-FOOT SIlwE 



K
_
_
.
_
.
 

ICF 9-3 
----

 
-
-
-
-
A

 
i 



t- 

452-806 0 - 72 (Face verso of p. CF 9 - 3 )  

EXISlIN~; FAClLIlIES 

1 l l L E  OR IJSE NO TITLE OR USE 
BLDG. BLDG. NO 

4572 
4583 COMPONENlS 1 E S l  LAB 
4588 COLD CALlBRAlION 1 E S l  SlAND 
4605 NON-DESlRUClIVE IESTING LAB 

SlAllC 1 E S l  1OWER 5-1 SlATIC 1OWER 

4610 QfLlCf BLDG QkVE 

4612 
4613 COMPRESSOR BLDG 
A614 AlMOSQHERlC RESEARCH BLDG 

PLVE OFFICE t ENGR BLDG 
ENGR METALLURGY + MflHODS DEV 

4618 
4 613 
4623 

4b28 4646 

5-4647 
4648 

5-4649 
4650 

54653 
4655 
4656 
4659 

.&A" 

4663 COMQUlAlION LAB k OfC U D G  
4bb6 TIS1 DIVISION ENGR L OFC BLDG 
4667 PUMP HOUSE INDUS WATER S Y S  
4670 SATURNSlAlIC 1 E S l  SAND 
4674 
4696 
4699 4705 

4707 
4708 
4710 
4711 

4712 
4723 
4725 
4728 
4732 
4741 4746 

5-4747 
4748 
4750 

5-4751 
s-47ss 

4760 
477s 

I F  

. ._ 

Mofiification o f  Acoustic Model 
:3ngine Test  F a c i l i t y  

.4d(ii t ion for t h e  Elec t r ica l .  Power - 
:Labors to  I y 

Modif icat ion o f  t h e  S t r u c t u r e s  and 



i 

I - 72 (Face verso of p. C F  9 - 3 )  

EXISllNG FhCILI11ES 

1lll.li OR USE 
BLDG. 

1llLE OR USE NO. BLDG. NO. 

4200 CENTRAL LAB + OFFICE BLDG 
4201 ENGR + ADMIN BLDG 
4202 PROJECT ENGR LLDQ 
4207 CENTRAL COMMUNICAllONS FAC 
4241 STORAGE BLDG 
4249 IlJf?Qll IVY Q L L M D G  
4210 1ECH SVCS OPERATIONS BLDG 
4306 OFFICE BUILDING 
4311 W TUNNEL FAC 

4313 STRUClURAL 1ESllNG LAB SlG 
43Yl IESIINQ +-MEN1 SHOP 4623 ACCELERAIOR 1. Wl CELL 
4 3 Z  fNVIRONMENlAL TESl LAB FAC ACCELERATION 1 E S l  FAC 

4020 LOW TEMPERAlURE lESl FAC 
4646 GROUND SUPPORl 1ESl FAC BLDC 

4a58 P IDEMOLISHEDI 
4351 ADMIN L D Q  

S4147 GAS SlORAGE L DlSlR SYSl 
4b48 HPFls . L Y )  HYDROGEN 1 E S l  FAC 

43S2 NITROGEN SlORAGE BLDG 

S-4b49 1RANSPORTAllON HANGAR 
4650 GUIDED MISSILE l E S 1  SHOP 

4371 STORAGE-OFF. LAB t STORAGE 

S 4 0 S 3  COMPONENTS !iUWORl BLDG 4373 GSE LAB 
4424 FIRE S lAl lON (ARMY) 465.5 PREPARAllON U D G  
443s MOlOR POOL BLDG 4656 ASSEMBLV BLOGS 
4467 CELESTIAL SENSOR FAClLllY 4059 HI PRESSURE GAS PROPfLLANl 

SYS SUPPORT BLDG 1400 
4b60 BOILER PLANT 

U 7 I  STOIAGE + OFFICE U D G  

4063 COMPUTAllON ILAB L OFC BLDG 
3475 HAZARDOUS OPERATIONS LAB 
4476 
4481 ENGR MACH SHOP k OFF BlDG 4t66 1ESl DIVISION INGR k OFC BLDG 
r 4 8 2  OPERAllONS SUPlORT k OFC BLDG 4b67 PUMP HOUSE IhlDUS WAlER SYS 

4h10 QFF!CE BLDG PllVE 

4612 ENGR MElALLUIGY + MElHODS DEV 
4(,13 COMPRESSOI BLDG 
4tJ4 AlMOSPHERlC IIESEARCH BLDG 
4618 HYDRAULIC TES'l FACILITY 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

PROJECT TI'TLE Space S h u t t l e  F a c i l i t i e s  at  Various Locat ions _- 

-_- FY 1973 CoF ESTIMATE - $27,90~:),000 

COGNIZANT INSTALLATION: Various Loca t ions  ---- 
LOCA.TION OF PROJECT: Locat ions  as i d e n t i f i e d  o r  t o  be  se l .ec ted  ai; ---- 

i n d i c a t e d  i n  t h e  fo l lowing  documentation. 

---- COGNIZANT PROGRAM OFFICES: O f f i c e  of Manned Space F l i g h t  
Office of Aeronaut ics  and Space Technology 

FY 1.972 ANND PRIOR YEARS CoF FUNDING: ---_ 
PI-anning and Design $4,685,000 
Cons t ruc t . ion  20,000,000 

Tots:- FY 1972 and Prj-or Years $24,685,000 

SUMMARY PURPOSE AND SCOPE : 
-.___-- 

The purpose of t h i s  p r o j e c t  i s  t o  r e h a b i l i t a t e ,  modify and add t o  e x i s t i n g  
Government--owned f a c i l i t i e s  s o  t h a t  t hey  may be e f f e c t i v e l y  used t o  meet 
requirements genera ted  by and i n  suppor t  of t h e  space  s h u t t l e  prcgram. Tn 
FY 1973 these requirements  f a l l  i n t o  t h r e e  main areas: (1) Engine Test 
---- F a c i l i t i e s  needed t o  suppor t  t h e  development and acceptance  of a r eusab le  
h igh  p r e s s u r e  l i q u i d  oxygen/ l iquid hydrogen engine  t o  be used i n  t h e  o r b i t e r  
v e h i c l e ,  and a p r e s s u r e  Eed l i q u i d  oxygen/=-1 o r  propane type boos te r  
engine  ; (2:) Research and Development F a c i l i t i e s  r equ i r ed  f o r  rescbarch, 
developmen L , t e s t i n g  , evn lua t ion  and q u a l i f i c a t i o n  of each key element of 
t h e  t o t a l  system, such a:; a c o u s t i c  model engine  test f o r  e a r l y  s o l u t i o n s  t o  
problems a s soc ia t ed  w i t h  induced v i b r a t i o n s  ; a c o u s t i c  and s o n i c  liatigue 
tests of v e h i c l e  components , s t r u c t u r e s  and mechanical sys tems;  I ? l e c t r i c a l  
systems development; v i b r a t i o n  and s t r u c t u r a l  t e s t i n g  of componertt and sub- 
systems ; and systems i n t e g r a t i o n ;  and (3) Manufacturing and Fina.! Assembly 
---- F a c i l i t i e s  r equ i r ed  f o r  t h e  manufacture of test art icles , certaill components 
of t h e  t o t a l  system and t h e  f i n a l  assembly of  f l i g h t  booster- and o r b i t e r  
v e h i c l e s  and a s s o c i a t e d  e x t e r n a l  tanks .  
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BRIEF PROJECT -- JUS T I  FI CAT1 ON : 

General .- The FY 1972 Col' program provided f o r  t he  mod i f i ca t ion  cif 
f a c i l i t i e s  f o r  two sea leve l  t es t  p o s i t i o n s  a t  t h e  M i s s i s s i p p i  Test 
F a c i l i t y  (I4TF) Bay S t .  Louis,  M i s s i s s i p p i ,  f o r  t h e  t e s t i n g  of a new 
h igh  p r e s s u r e  engine t o  be used i n  t h e  o r b i t e r .  These two tes t  
p o s i t i o n s  .art? being provided by t h e  mod i f i ca t ion  of e x i s t i n g  Government- 
owned f a c i l i t i e s  at  MTF. The FY 1972 program a l s o  provided f o r  the 
i n i t i a l  a c t i o n s  r e l a t e d  t o  t h e  mod i f i ca t ion  of engine a l t i t u d e  test 
f a c i l i t i e s  at  Arnold Engineering Development Center (AEDC) , Tullahoma, 
Tennessee,  and f o r  f a c i l i t i e s  mod i f i ca t ions  r equ i r ed  i n  support  of t h e  
development of thermal p r o t e c t i o n  systems a s s o c i a t e d  wi th  t h e  f l igl l t  
v e h i c l e s  of the space s h u t t l e  program. 

This  proposed FY 1973 program cont inues and extends t h e  FY 1972 :im- 
crement of t h e  space s h u t t l e  f a c i l i t i e s  program. Included i n  t h i s  
p r o j e c t  are the requirements f o r :  (1) Main Engine Test F a c i l i t i e s  
r equ i r ed  f o r  t he  c o n t i n u a t i o n  of t h e  a l t i t u d e  tes t  c a p a b i l i t y  a t  &:DC, 
t h e  r e h a b i l i t a t i o n  of t h e  cryogenic  and gas systems a t  MTF, and tht! 
mod i f i ca t ion  of two e x i s t i n g  test s t a n d s  f o r  sea l e v e l  t e s t i n g  of ]:he 
p re s su re  f ed  boos te r  engine and i t s  t h r u s t  chamber; (2) Modi f i ca t ions  
and a d d i t i o n s  t o  t h e  r e sea rch  and development f a c i l i t i e s  a t  Marsha L1 
Space F l i g h t  Center ,  H u n t s v i l l e ,  Alabama; Manned Spacec ra f t  C e n t e r ,  
Houston, Texas; and Langley Research Center, Hampton, V i r g i n i a ;  and 
(3)  t h e  i n i t i a l  phase of mod i f i ca t ions  t o  e x i s t i n g  Government-ownell 
f a c i l i t i e s  r equ i r ed  t o  manufacture major subassemblies , such as th ,?  
f u s e l a g e ,  wings , v e r t i c a l  s t a b i l i z e r s  , t o  i n s t a l l  thermal p r o t e c t i o n  
systems and t h e  f i n a l  assembly of t h e  b o o s t e r ,  o r b i t e r ,  and t h e  
o r b i t e r  e x t e r n a l  p r o p e l l a n t  t anks .  

This FY 1973 CoF reques t  i s  submit ted i n  such a manner as t o  p e r m i t  
la ter  accommodation t o  a subsequent d e c i s i o n  regarding t h e  s p e c i f i c  
type of b o o s t e r  t o  be u t i l i z e d .  S t u d i e s  are con t inu ing  on t h i s  matter 
and t.he two primary cand ida te  types are: (1)  a p r e s s u r e  fed Liquid 
oxygen/RF'--l o r  propane f u e l e d  water r ecove rab le  type b o o s t e r ;  and (2)  
a s o l i d  fueI.ed expendable b o o s t e r .  The f a c i l i t i e s  requirements pre- 
s en ted  ic. t h , i s  r eques t  are s t r u c t u r e d  t o  i n i t i a l l y  suppor t  t h e  p re s su re  
fed b o o s t e r  c o n f i g u r a t i o n  and t o  permit  ready adapt ion t o  t h e  r equ i r e -  
ments of t h e  s o l i d  f u e l e d  c o n f i g u r a t i o n .  

To provi-de r e sources  f o r  t h e  f i r s t  phase of t h e  p r e s s u r e  fed engine 
test faci.:Lit:ies and t o  augment manufacturing f a c i l i t i e s  f o r  t h e  b o o s t e r ,  
i t  become:; necessary t o  d e f e r  one r e s e a r c h  and development p r o j e c t  and 
c u r t a i l  t h e  scope of two o t h e r  p r o j e c t s  which would otherwise be riro- 
vided from l?Y 1973  r e sources  f o r  t h e  s o l i d  f u e l e d  boos te r  c o n f i g u r a t i o n .  
P r o j e c t s  so a f f e c t e d  are t h e  Addit ion f o r  Systems I n t e g r a t i o n  and Mockup 
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Laboratory at MSC, t h e  Modif ica t ion  t o  t h e  A l t i t u d e  T e s t  F a c i l i t i e s  a t  
AEDC , and 1:he Modif ica t ion  of t h e  S t r u c t u r e s  and Mechanics Labora tc ry  
a t  MSFC. :In t h e  event  a subsequent  de t e rmina t ion  is made t o  select  a 
s o l i d  fueI.ed b o o s t e r ,  t h e  a f f e c t e d  p r o j e c t s  would b e  provided f o r  a t  
t h e  levels shown under summary p r o j e c t  c o s t  estimates below. 

Th i s  sununary is a l i s t i n g  of p r o j e c t s  inc luded  i n  t h e  N 1973 CoF 
reques t  re : f lec t ing  t h e  a s s o c i a t e d  e s t ima ted  c o s t s  , and t h e  ad jus tments  
f o r  each b o o s t e r  conf igu ra t ion .  

PROJECT DIT!;CRIPTION : 

This  pro, ject  p rovides  f o r  necessary  mod i f i ca t ion  , r e h a b i l i t a t i o n ,  and 
a d d i t i o n  to e x i s t i n g  engine  t es t  f a c i l i t i e s  , r e sea rch  and development 
f a c i l i t i e s ,  ;mnd manufacturing and f i n a l  assembly f a c i l i t i e s  i n  suppor t  
of t h e  s p x e  s h u t t l e  program. It i s  comprised of t e n  p r o j e c t s  as 
shown under t h e  Summary P r o j e c t  Cost E s t i m a t e .  The d e t a i l e d  documentation 
f o r  each pro:ject , i nc lud ing  purpose,  j u s t i f i c a t i o n ,  d e s c r i p t i o n  anti c o s t  
estimate t1ie:cefore is subsequent ly  provided below. 

SUMMARY P!WJISCT COST ESTIMATE : 

Booster  Conf igur:i t ion 

Main Engilie Test F a c i l i t i e s  - ................... 
Modif ica t ions  of p r e s s u r e  f ed  engine  

M o d i f i c s t i m  of a l t i t u d e  test f a c i l i t i e s ,  

R e h a b i l i t a t i o n  of p r o p e l l a n t  and h igh  

tes t  E a c i l i t i e s ,  Var ious . . . . . . . . . . . . . . . . .  . 
Arnold Engineer ing Deve lopment Center .  .... 
p r e s s u r e  gaseous systems,  M i s s i s s i p p i  
Test F a c i l i t y  ............................. 

Research and Development F a c i l i t i e s . . . . . . . .  _- ... 
~ ~ - - I  

Modif ica t ion  of t h e  e n t r y  s t r u c t u r e s  

Addit ion f o r  systems i n t e g r a t i o n  and 
f a c i l i t y ,  Langley Research Center .  ........ 
mockup l a b o r a t o r y ,  Manned Spacec ra f t  
Cen te r . . . . . . . . .  ........................... 
test f a c i l i t y ,  Manned Spacec ra f t  Center . . .  

mechanics l abora to ry ,  Marshal l  Space 

Modif ica t ion  of t h e  v i b r a t i o n  and a c o u s t i c  

Modif ica t ion  of t h e  s t r u c t u r e s  and 

F l i g h t  Center  ............................. 

Pressu re  
Fed 

$11,435,000 

4 , 795,000 

5 , 480,000 

1 , 160,000 

9,575,000 

1,635,000 

--- 

2,770,000 

2,420,000 

S o l i d  
Fuc! l e d  -- 

1,.-60,000 

14,400,000 

2 , '545,000 

2 ,  770,000 

4,700,000 
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Booster  Configurat ion ,- 

P r e s  s u r e  S o l i d  
Fueled -.- Fed 

Additicm f o r  e lec t r ica l  power l a b o r a t o r y  , 
Modif icat ion of a c o u s t i c  model engine 

M a r s h a l l  Space F l i g h t  Center. .  ............ $320,000 $320,000 

t es t  f a c i l i t y  , Marshal l  Space F l i g h t  
Cen te r . . .  ................................. 2,430,000 2,430,000 

ManufactmLrS and F i n a l  Assembly F a c i l i t i e s . .  . 6,890,000 2 5 4 0 , 0 0 0  

Modif ic:ati.on of manuf act:uring and f i n a l  
assenhly f a c i l i t i e s  . Various. .  ............ 6 , 890,000 5,540,000 

TOTAL,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. $27,900,000 - $27,900,000 

PROJECT DOCUMENTATION : ---- 

There foll.ows, i n  t h e  o r d e r  of t h e  above l i s t i n g ,  a d e t a i l e d  j u s t i f i c a t i o n ,  
d e s c r i p t i o n  and c o s t  estimate f o r  each p r o j e c t  included i n  t h i s  space  
s h u t t l e  f a c i l i t i e s  project:. 

- MODIFICATIONS FOR PRESSURE FED ENGINE TEST FACILITIES - 
Various Locat ions 

SUMMARY IJIJRPOSE AND SCOPE : -- 
This p r o j e c t  provides  f o r  t h e  mod i f i ca t ion  of two e x i s t i n g  tes t  s t a n d s  

a t  a Governrnent-owned l o c a t i o n  t o  be determined f o r  t h e  sea l e v e l  t e s t i n g  
of t he  p re seu re  f e d  b o o s t e r  engine and i ts  t h r u s t  chamber. This t e s t i n g  
is  requii:ed f o r  development and q u a l i f i c a t i o n  of t h e  p r e s s u r e  fed engine 
and i ts  thr i is t  chamber f o r  space  f l i g h t .  Although a s p e c i f i c  i n s t  a l l a t i o n  
has not  y e t  been s e l e c t e d ,  t he  f a c i l i t y  mod i f i ca t ions  r equ i r ed  halie been 
determined on t h e  b a s i s  oE d e t a i l e d  eng inee r ing  e v a l u a t i o n  of test r equ i r e -  
ments and t h e  e x i s t i n g  f a c i l i t i e s  t o  achieve program goa l s .  The c s t i m a t e t l  
cos t  of E a c i l i t y  mod i f i ca t ions  shown i n  t h i s  p r o j e c t  have been deireloped 
using t h e  Edwards T e s t  F a c i l i t y ,  Edwards A i r  Force Base, Ca l i fo rn i  a as 
the  basi.; f o r  t h e  work which would most probably be involved.  

PROJECT .JUSTIFICATION: -- 

A key (element i n  t h e  development of a r ecove rab le  b o o s t e r  f o r  tlie s h u t t l e  
is  a new l i q u i d  oxygen/RP-1 o r  l i q u i d  oxygen/propane engine,  w i th  a t h r u s t  
l e v e l  of approximately 1 . 2  m i l l i o n  pounds. 
be clustlsred t o  make up a b o o s t e r  s t a g e .  

Seven such engines  coiild then 
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The eva1uat:Lon of t h e  developmental and acceptance test  program fclr such 
an engine d i c t a t e  t h a t  a minimum of two sea level engine test p o s i t i o n s  be 
provided t o  m e e t  program requirements .  To achieve t h e  test  object i l res  , 
modi f i ca t ion  of two e x i s t i n g  engine test s t a n d s  w i l l  be  necessa ry .  This  
f i s c a l  y e a r  1973 r eques t  provides  f o r  one ope rab le  engine test p o s i t i o n .  
A second p o s i t i o n  w i l l  b e  accomplished wi th  subsequent f i s c a l  year 
r e sources .  

A c r i t i c a l  (component of t h i s  engine which r e q u i r e s  e a r l y  developmtmt i s  
the  t h r u s t  chamber. Developmental t e s t i n g  and s i m u l a t i o n  e s s e n t i a l  t o  
e v a l u a t e  a n d  r e so lve  i s s u e s  r e l a t i n g  t o  the chamber's combustion dyriamics 
and s t a b i l i t y ,  h e a t  t r a n s f e r ,  material s e l e c t i o n ,  p r o p e l l a n t  i n j e c t x o n  and 
i g n i t i o n  w i l l  be  r equ i r ed .  The primary o b j e c t i v e  of t h i s  work i s  t o  develop 
a chamber t h a t  i s  r e a d i l y  ma in ta inab le  and r eusab le .  T o  m e e t  t h e s e  needs,  
m o d i f i c a t i m s  of an e x i s t i n g  test  s t and  f o r  t h i s  purpose w i l l  be ne1:essary. 

The c u r r e n t  p r e s s u r e  f e d  engine development schedule  provides  f o r  the s ta r t  
of component developmental t e s t i n g  i n  mid 1973, and f o r  t h e  f i r s t  sl :atic 
engine f i r i n g  i n  e a r l y  1974. To m e e t  t h e s e  g o a l s ,  t h e  mod i f i ca t ion  of t h e  
f a c i l i t i e s  as proposed must b e  accomplished wi th  FY 1973 resoui:ces. 

PROJECT DESCRIPTION : 

This p r o j e c t  provides  f o r  mod i f i ca t ions  t o  two e x i s t i n g  tes t  stanlls a t  a 
Government-owned l o c a t i o n  f o r  t e s t i n g  the  p r e s s u r e  f e d  b o o s t e r  engine and 
t h r u s t  chamber. An engine s t a n d ,  which w a s  formerly used f o r  engine t e s t i n p ,  
w i l l  be adapt .ed t o  tes t  t h e  new engine;  and an a d d i t i o n a l  s t and  w i l l  be 
a c t i v a t e d  for' t h e  t h r u s t  chamber developmental e f f o r t .  

The work w i l l  c o n s i s t  of procurement and i n s t a l l a t i o n  of 80,000 ga l lon  
l i q u i d  oxygen and 40,000 g a l l o n  f u e l  run tanks a t  t he  engine s t a n d .  The 
s t a n d ' s  s u F e r s t r u c t u r e s  w i l l  be modified t o  support  t h e  new c y l i n d r i c a l  run 
tanks.  A new 1,250 cub ic  feet ,  5,000 pounds p e r  squa re  inch  gaseous n i t -  
rogen s t o r a g e  v e s s e l  w i l l  be added t o  provide t h e  necessa ry  p r e s s u r a n t  
and purging, requirements .  Associated mod i f i ca t ions  and a d d i t i o n s  t o  the 
on-stand gEseous and p r o p e l l a n t  p i p i n g  t o  i n t e r f a c e  w i t h  the  new engine 
w i l l  a l s o  b e  accomplished. 

Other work w i l l  i n c l u d e  s t r u c t u r a l  mod i f i ca t ion  t o  t h e  e x i s t i n g  t h r u s t  
mount s t r u c t u r e ,  changes t o  t h e  e l e c t r i c a l  system, p r o v i s i o n  f o r  new h o l e  
p a t t e r n  ir. t h e  s t a n d  d e f l e c t o r ,  and mod i f i ca t ions  and a d d i t i o n  t o  t h e  on- 
s t a n d  and t h e  test  c o n t r o l  c e n t e r ' s  i n s t rumen ta t ion  and c o n t r o l  systems. 

Modif icat ion t o  a test  s t a n d  f o r  t h r u s t  chamber work w i l l  i nc lude  those 
struct:uraZ , mechanical and e l e c t r i c a l  changes r equ i r ed  t o  adapt the s t a n d  
f o r  t e s t i n g  t h e  new t h r u s t  chamber. A new t h r u s t  measuring system w i l l  be 
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added; however, t h e  e x i s t i n g  run t a n k s ,  w i th  c e r t a i n  mod i f i ca t ions  w i l l  be  
used. The in s t rumen ta t ion  and c o n t r o l  systems on t h e  s t a n d  and i n  t h e  tes t :  
c o n t r o l  c e n t e r  w i l l  b e  upgraded and adapted f o r  t h i s  e f f o r t .  

PROJECT COST ESTIMATE : -- 

Land Acg u i . s  i t i o n  

Construct ion --- 

Engine t , e s t  s t a n d s  
modi f i c a t  i o n s  

S t r u c t u r a l  mod i f i ca t ions  
Mec'hanical mod i f i ca t ions  
E l e c t r i c a l  i n s t rumen ta t ion  

s y s t e m  mod i f i ca t ion  
Thrust  chamber s t a n d  

Test c o n t r o l  c e n t e r s  
mod i f  i c a t  i o n s  

mod i f i ca t ions  

Equipment -- 

Unit  of 
Measure Quant i ty  

LS 

LS 
LS 

LS 

LS 

LS 

Liquid oxygen t ank  Each 
Fuel  tank Each 
High p res su re  gaseous 

v e s s e l  and va lves  LS 
Ins t rumen ta t ion  and c o n t r o l  LS 

F a l l o u t  S h e l t e r  (Not Feas ib l e )  --- --- 

1 
1 

TOTAL 

BOOSTER SELECTION IMPACT STATEMENT: -- 

T o t a l  
c o s t  

-. $1,910,000 

890,000 

(265,000) 
(385,000) 

(240,000) 

810 , 000 

210,000 

- 2,885,000 

1,300,000 
780,000 

695,000 
110 , 000 

--- 
I. 

-. $4,795,000 -. 

I f  a s o l i d  f u e l e d  b o o s t e r  is  s e l e c t e d  t h i s  p r o j e c t  w i l l  no t  be r 'equired,  
and t h e  a s s o c i a t e d  r e sources  ($4,795,000) must then be a p p l i e d  t o  implement 
t h e  A.ddition f o r  Systems I n t e g r a t i o n  and Mockup Laboratory and t h e  second 
phase of t h e  S t r u c t u r e s  and Mechanics Laboratory as elements of thle M 1973 
program. 

CF 9-10 



MODIFICATION OF ALTITUDE TEST FACILITIES 
Arnold Engineer ing Development Center 

Tullahoma , Tenn. 

SUMMARY PURPOSE AND SCOPE : ---- 

The purpose of t h i s  p r o j e c t  i s  t o  modify t h e  e x i s t i n g  5-4 Altitucle T e s t  
C e l l  a t  Arnold Engineer ing Development Center ,  Tullahoma, Tenn., aiid adapt 
i t  f o r  s imulated a l t i t u d e  t e s t i n g  of t h e  space  s h u t t l e ' s  o r b i t e r  mitin 
engine.  T h i s  t e s t i n g  i s  r equ i r ed  f o r  r e s e a r c h ,  development and quill if  icat: i  on 
of t h i s  engine f o r  f l i g h t  i n  o u t e r  space.  

PROJECT 513 ST I F 1  CAT I O N  : ---- 

A key element i n  the  development of t he  r eusab le  s h u t t l e ' s  orbit i :r  is  a 
new high .?re!;sure , t h r o t  t l e a b l e  l i q u i d  oxygen / l iqu id  hydrogen (LOX.-LH2) 
rocke t  engine.  Developmental and acceptance t e s t i n g  of t h i s  engini? under 
sea l e v e l  cond i t ions  w i l l  be  accomplished at t h e  M i s s i s s i p p i  T e s t  I 'acil i ty, ,  
Bay S t .  L 3 u i s  , M i s s i s s i p p i .  However, s i n c e  t h e  o r b i t e r  vehic1.e w i  L 1  
o p e r a t e  a t  extreme a l t i t u d e s  , performance v e r i f i c a t i o n  and r e l i a b i  Lity con- 
s i d e r a t i o n s  dictate  t h e  need f o r  t e s t i n g  of t h e  engines  a t  simulatc?d a l t i t u d e  
condition:;. 

The c u r r e n t  development schedule  f o r  t h e  o r b i t e r  main engine r e q u i r e s  
t h a t  t h e  f i r s t  a l t i t u d e  t e s t  f i r i n g  be accomplished e a r l y  i n  calenllar yea r  
1975. To meet t h i s  requirement ,  t h e  procurement of long l e a d  i t e m : ; ,  e s t i -  
mated t o  cos t  $2 .0  m i l l i o n ,  w i l l  be i n i t i a t e d  during mid ca l enda r  vear 197;! 
using r e s m r c e s  au tho r i zed  and appropr i a t ed  i n  t h e  f i s c a l  y e a r  1972 Con- 
s t r u c t i o n  of F a c i l i t i e s  Program. This  f i s c a l  y e a r  1973 r e q u e s t  is  r equ i r ed  
t o  accomplish the  s t r u c t u r a l ,  mechanical,  and e l e c t r i c a l  modif-ications 
necessary t o  provide an operable  f a c i l i t y  f o r  t h i s  a l t i t u d e  testini:. 

PROJECT D:ESC'RIPTION : -- 

This  p r o j e c t  provides  f o r  mod i f i ca t ion  of t h e  5-4 T e s t  C e l l  a t  the Arnold 
Engineering Development Center ,  f o r  t h e  t e s t i n g  of t h e  space  s h u t t l e  
o r b i t e r  main engine under s imulated a l t i t u d e  c o n d i t i o n s .  The s t r u c t u r a l  
mod i f i ca t ions  of the 5-4 C e l l  i n c l u d e  mod i f i ca t ions  of t he  test capsu le  by 
t h e  a d d i t i o n  of a l a r g e r  door ,  engine hand l ing  systems,  and t h r u s t  measuring 
system. Mechanical mod i f i ca t ions  c o n s i s t  of providing a d d i t i o n a l  ';pray 
coo l ing  n o z z l e s ,  i n c r e a s i n g  t h e  steam and coo l ing  w a t e r  s u p p l i e s  ais w e l l  a s  
a d d i t i o n s  and mod i f i ca t ions  t o  t h e  gas p r e s s u r a n t  and purge system, t h e  
gimbal h y d r a u l i c  supply syscem and t h e  e j e c t o r / d i f f u s e r  system. 
in s t rumen ta t ion  and c o n t r o l s  w i l l  a l s o  be modified t o  meet t h e  spe l - i f i c  
requirements of t h e  new engine t o  be t e s t e d .  

T h e  



PROJECT COST ESTIMATE : -- 

Land Acqi1:i.s fi t i o n  

Construc1::ion --__- 

Unit of Unit  
Measure Quant i ty  c o s t  

Modif icat ion t o  s t r u c t u r a l  
and tliriis t measuring 

Mechanfi ca:L s y s  t e m  modi- 

E1ectr:ica.l system modi- 

Modif icat : ion of instruments- 

--- s y s  t cm LS 

f icait ions LS 

f i cat ion  LS 

t i o n  system LS 

--- 

--- 

--- 

F a l l o u t  :Shelter (Not F e a s i b l e )  --- --- --- 

TOTAL 

T o t a l  
c o s t  

--- 

2 $5 [18O,000 

~l90,000 

3 , 1..30,000 

1 , li l10,OOO 

:1.50,000 

$5,li8Oy0O0 - 
BOOSTER SE:LEC'I'ION _- IMPACT STATEMENT : 

It i s  now es t ima ted  t h a t  a d d i t i o n a l  subsequent yea r  r e sources  i n  t h e  amount 
of about $1,320,000 w i l l  be  r equ i r ed  t o  complete t h i s  f a c i l i t y  as programmed 
f o r  under t h e  p r e s s u r e  f ed  boos te r  concept.  
a s s o c i a t e d  with t h e  completion of t h e  mod i f i ca t ions  of t h e  instrumeli ta t ion 
systems t h a t  normally are accomplished i n  t h e  las t -  phase of t h e  con:;truction. 
and a c t i v a t i o n .  A s  i n d i c a t e d  i n  the  program schedu le ,  i f  a s o l i d  fiieled 
b o o s t e r  is s e l e c t e d ,  t h e  t o t a l  requirements f o r  t h i s  p r o j e c t  i n  t h e  amount 
of $6.8 m i l l i o n  would be provided i n  f i s c a l  y e a r  1973. 

These a d d i t i o n a l  r e s o u x e s  are 



REHABILITATION OF PROPELLANT AND HIGH PRESSURE GASEOUS SYSTEM13 
M i s s i s s i p p i  Test F a c i l i t y  

--- -- 
Bay S t .  Louis ,  M i s s i s s i p p i  

SUMMARY PURPOSE AND SCOPE: 

This  p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  of t he  p r o p e l l a n t  an'd gaseous 
systems s e r v i n g  t h e  s h u t t l e ' s  o r b i t e r  main engine test f a c i l i t i e s  a t  t h e  
Miss i s s ipp i  Test F a c i l i t y ,  Bay S t .  Louis,  M i s s i s s i p p i .  

PROJECT J U S  T I  FI CAT1 ON : ---- 

This prc  j e c t  is r equ i r ed  t o  provide f o r  r e h a b i l i t a t i o n  , r e p a i r  , aad replace-  
ment of de t . e r io ra t ed  segments of t h e  p r e s s u r e  reducing s t a t i o n s  and t h e  
cryogenic  p r c p e l l a n t  systems at t h e  M i s s i s s i p p i  T e s t  F a c i l i t y .  The work i s  
necessa ry  t o  support  t h e  s h u t t l e ' s  o r b i t e r  main engine development program. 

The gas reducing s t a t i o n s  have the  c r i t i c a l  f u n c t i o n  of reducing the  
p r e s s u r e s  of t h e  incoming supply of n i t r o g e n ,  hydrogen and helium gases 
from 6,000 pounds p e r  square inch  t o  approximately 3,000 pounds per  square 
inch  b e f o r e  d e l i v e r y  t o  the s t a n d s .  These gases  are then used t o  perform 
t h e  v i t a l  t a s k s  of purging and p r e s s u r i z i n g  the  p r o p e l l a n t  run tanks and 
feed l i n e s !  and o p e r a t i n g  t h e  c o n t r o l  va lves  and in s t rumen t s  used i n  engine 
s t a t i c  f i r j n g s .  Because of t h e  high p r e s s u r e s  which w e r e  involved,  t he  
heavy duty which w a s  encountered, and t h e  subsequent i n a c t i v e  p e r i o d ,  
c r i t i c a l  components of t h e  p r e s s u r e  reducing s t a t i o n s  inc lud ing  p r e s s u r e  
reducing v a l v e s ,  shu to f f  va lves  , check and r e l i e f  va lves  have d e t e r i o r a t e d  
and w i  11 t h e r e f o r e  r e q u i r e  r e h a b i l i t a t i o n  and replacement.  S i m i l a r l y ,  
s e c t i o n s  of t h e  cryogenic  p i p i n g  which c a r r i e d  p r o p e l l a n t s  a t  temperatures 
as low as --4i!0°F, and a s s o c i a t e d  expansion j o i n t s ,  seals and valves  w i l l  
a l s o  requi  re replacement and r e p a i r .  

The exist:ing systems were b u i l t  i n  1965 and have been i n a c t i v e  f o r  t he  
p a s t  two y e a r s .  During t h e i r  s e r v i c e  l i f e ,  t h e  systems were sub jec t ed  t o  
s e v e r e  duty cyc le s  r e s u l t i n g  i n  component f a i l u r e s  and t h e  need f o r  r ep lace -  
ment. A r e c e n t  d e t a i l e d  st:udy i n d i c a t e s  t h a t  a major r e h a b i l i t a t i c n  and 
replacement: e f f o r t  is  e s s e n t i a l  b e f o r e  t h e  f a c i l i t i e s  are a c t i v a t e d  f o r  the 
s h u t t l e ' s  o r b i t e r  main engine t e s t i n g .  

Current planning i n d i c a t e s  t h a t  t h e  workload f o r  t e s t i n g  the  m a i n  engine 
w i l l  be  more f r equen t  and demanding than t h a t  r equ i r ed  t o  support  t h e  
Saturn S-I:]: s t a g e  development. To m e e t  t h e  engine developmental t e s t  
program requj.rement, it i s  c u r r e n t l y  planned t o  conduct a t o t a l  of 
approximat.ely 1,000 test f i r i n g s  over t h e  next  f i v e  y e a r s .  This  w i l l  
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r e q u i r e  al-most cont inuous a v a i l a b i l i t y  of p r o p e l l a n t s  and r e g u l a t e d  gas 
s u p p l i e s  t o  t h e  s t a n d s .  F a i l u r e  t o  accomplish t h i s  work now would degrade 
t h e  r e l i a l ~ i I . i t y  of t h e  p r o p e l l a n t  and gaseous systems s u p p o r t i n g  t h e  engine 
t e s t  prograni, and would correspondingly r e s u l t  i n  p e r i o d i c  s t a n d  s,hutdown, 
c o s t l y  dmm modes f o r  t h e  i d l e  f a c i l i t y  and pe r sonne l ,  p r o p e l l a n t  wastage,  
and p o t e n t i a l  adverse impact on program schedu les .  

The work niust be accomplished i n  t h e  FY 1973 t i m e  frame i n  order t o  meet 
t h e  s t a r t  of engine t e s t  f ' i r ings  planned i n  f i r s t  q u a r t e r  of calenidar yea r  
1974. 

PROJECT DI:SC:RIPTION : ---- 
The prc1:lec.t provides  f o r  r e h a b i l i t a t i o n ,  replacement ,  and upgrading of t h e  

gas p r e s s u r e  reducing s t a t i o n s  s e r v i n g  test  s t a n d s  A-1 and A-2 as w e l l  as 
r e h a b i l i t a t i o n  of t h e  p r o p e l l a n t  t r a n s f e r  system a t  t h e  s t a n d s  and i n  t h e  
propellant.  E t o rage  area. 

The reh .ab i . l i t a t ion  work a t  t h e  reducing s t a t i o n s  w i l l  i nc lude :  major 
overhaul  of approximately 18 p r e s s u r e  reducing va lves  and 45 c o n t r o l  va lves  , 
replacement of 30 valves and 14 r e g u l a t o r s ,  i n s t a l l a t i o n  of 7 new r e g u l a t o r s  
and approximately 3,950 l i n e a l  f e e t  of d i s t r i b u t i o n  l i n e s .  

For the. p r o p e l l a n t  system, t h e  r e h a b i l i t a t i o n  e f f o r t  w i l l  i n c l u d e  realign- 
ment of 1.0,OOO l i n e a l  Zeet of cryogenic  p i p i n g  s u p p o r t ,  replacement of 32 
seals, overh.au1 of 14 LH2 motor va lves  and replacement of approxiniately 
2 1  check val.ves, 10 expansion j o i n t s ,  and 400 l i n e a l  f e e t  of t he  cryogenic. 
l i n e s .  

PROJECT C:OS'I' -- ESTIMATE : 

--d Land Ac.cjuisition 

Cons t r w t i o n  

Modif icat ion t o  gas 
p r e s s u r e  reducing 
s ta. t . isns 

p i p  i.ng; s y s  t e m  
Modif i.ca.tion t o  cryogenic  

E q u i pmerg 

F a l l o u t  S h e l t e r  (Not F e a s i b l e )  ----- 

Unit  of 
Measure 

--- 

LS 

LS 

--- 

--- 

Unit To ta l  
cost -_ Quanti ty  c o s t  

$1.160 -000 

-. $1,160,000- -. TOTAL 
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MODIFICATION OF THE ENTRY STRUCTURES FACILITY 
Langley Research Center  

Hampton, V i r g i n i a  

lMMARY E'IIRFOSE -- AND SCOPE: 

This proje.ct  is necessa ry  t o  modify an e x i s t i n g  f a c i l i t y  a t  Langley Re- 
s ea rch  Center t o  provide c a p a b i l i t y  f o r  r e sea rch  on t h e  s h u t t l e ' s  h e a t  
s h i e l d  mat:erials and components under s imulated r e e n t r y  c o n d i t i o n s .  

PROJECT JIIST'IFICATION : -- 

The thermal p r o t e c t i o n  systems f o r  advanced aerospace v e h i c l e s ,  l i k e  
the s h u t t  1.e , presen t  unique design and development problems. Previous 
manned space v e h i c l e s  w e r e  designed f o r  only one mission and a r e e n t r y  
durat.ion pe r iod  of 100 seconds.  The s h u t t l e ' s  o r b i t e r ,  on t h e  o t h e r  
hand, will.  r e q u i r e  t h a t  t h e  h e a t  s h i e l d  b e  capab le  t o  wi ths t and  UF t o  
100 e n t r i e s ,  each of which would range i n  d u r a t i o n  from 1,000 t o  2,000 
seconds.  Material samples t o  be t e s t e d  i n c l u d e  non-metal l ic  and n i e t a l l i c  
subst.ances. To accomplish t h e  r equ i r ed  t e s t i n g ,  m o d i f i c a t i o n  of t h e  
e x i s t i n g  f 'ac . i l i ty  i s  necessa ry .  

The f a c i l i . t y  i s  r equ i r ed  t o  i n v e s t i g a t e  and e v a l u a t e  t h e  e f f e c t s  of 
c y c l i c  h e a t  f l u x e s  on tes t :  specimens of v a r i o u s  materials. Emphasis 
w i l l  b e  pl.ac:ed on s i m u l a t i a g  t h e  aerodynamic and thermal  e f f e c t s  i n  and 
around t h e  j o i n t s  as w e l l  as t h e  impact and i n t e r f a c e  of c y c l i c  h e a t i n g  
on cand ida te  thermal p r o t e c t i o n  specimens. This w i l l  r e q u i r e  s u b j e c t i n g  
the  material. samples t o  r epea ted  tests, t o t a l l i n g  as many as 100 t o  120 
tests p e r  sample .  Data on material s t r e n g t h ,  creep and o t h e r  para.meters 
w i l l  be  c.oll.ected and analyzed. 

To m e e t  th.e requirement f o r  t h e  g r e a t  number of tests and f o r  t h e  long 
du ra t ions  c i t e d ,  i t  w i l l  be necessa ry  i n  t h i s  t i m e  frame t o  i n s t a l l  t h r e e  
multi-parame.ter s i m u l a t o r s  and a new arc hea ted  ae ro the rma l  appa ra tus  t o  
s imula t e  s h u t t l e  e n t r y  h e a t i n g .  

PROJECT D€:SC:RIPTION -- : 

The e x i s t i n g  Entry S t r u c t u r e s  F a c i l i t y  , Building 1267 w i l l  b e  modified 
and upgraded i n  two p r i n c i p a l  areas: (1)  t h e  a d d i t i o n  of t h r e e  m u l t i -  
parameter s i m u l a t o r s  ; and ( 2 )  i n s t a l l a t i o n  of an a r c  hea ted  aerothermal  
apparatus and upgrading of suppor t ing  u t i l i t i e s .  
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The t h r e e  multi-parameter s i m u l a t o r s  w i l l  c o n s i s t  of t h r e e  identiIca1 
assemblies  arranged f o r  independent ope ra t ion .  Each assembly w i l l  liave a 
vacuum chamber arranged t o  con ta in  s i x  test specimens and capable  of 
s u b j e c t i n g  each specimen t o  a t e n s i l e  l oad  varying up t o  1,000 pouncis. 
The specimen will b e  mounted i n  a c y l i n d r i c a l  c l u s t e r  which w i l l  be en- 
c losed by an e l ec t r i c  h e a t e r  and w a t e r  cool ing j a c k e t .  

The e x i s t i n g  test f a c i l i t y  w i l l  be upgraded t o  accommodate test specimens 
25 cm long,  20 cm wide f o r  h i g h e r  m a s s  flow rates and longer  test di i ra t ions 
than c u r r e n t l y  e x i s t .  This w i l l  be  accomplished by i n s t a l l i n g  a new a r c  
heated ae rc the rma l  appa ra tus .  The apparatus  w i l l  c o n s i s t  of a new t e s t  
s e c t i o n ,  nczz le  and two arc  h e a t e r s  of d i f f e r e n t  performance parameters.  T o  
support  the o p e r a t i o n s  of t h e  new appa ra tus ,  a d d i t i o n a l  power, coo l ing  
water and a . i r  supply w i l l  be  supp l i ed  from nearby f a c i l i t i e s .  
formers,  switchgear  and c o n t r o l s  
power supply.  

PROJECT COST -- ESTIMATE: 

Land Acqu i s i t i on  *_- 

Cons t ruc t . ion ----- 

Ut. i l i t j . es  ( e l e c t r i c a l ,  
coo l ing  water and gas) 

Equipment: -- 

M u 1  t i - p  arame t e  r t es t 
simcdat.ors 

A r c  he ii t ed ae r o t  he m a  1 
app airat. us 

Trans forniers 

F a l l o u t  S h e l t e r  (Not Feas ib l e )  ----- 

w i l l  be  i n s t a l l e d  t o  provide 

Unit of Unit 
Measure Quant i ty  c o s t  

E lec:: r i  c t r a n s -  
Lhe n l x e s s a r y  

T o t a l  
c o s t  

--- 

$585,000 -. 

585,000 

&,050,000 

575,000 

445,000 
30,000 

--- 

$1,635,000 
-. 
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ADDITION FOR SYSTEMS INTEGRATION AND MOCKW LABORATORY 
Manned Spacec ra f t  Center 

Houston , Texas 

SUMMARY I? -- URI?OSE AND SCOPE : 

This  p r o j e c t  w i l l  provide a 35,900 square f o o t  a d d i t i o n  t o  t h e  7,'echnical. 
Se rv ice  F a c i l i t y ,  Bui lding 9 ,  a t  t h e  Manned Spacec ra f t  Cen te r .  T t i i s  
c a p a b i l i t y  is requ i r ed  i n  o r d e r  t o  conduct eng inee r ing  experiment:; with the  
use of mockups i n  support  of t h e  development and i n t e g r a t i o n  of tlie s h u t t l e  
systems. 

PROJECT ,JUSTIFICATION : -- 

This f a c i l i t y  is requ i r ed  t o  conduct broad experimental  engineer ing pro- 
grams ranging from simple f u l l  s c a l e  mockups f o r  c o n f i g u r a t i o n  delf ini t ion 
t o  more s o p h i s t i c a t e d  p ro to types  f o r  t h e  i n t e g r a t i o n  of t h e  s h u t t  Le's sub- 
systems. 

Exploratory mockup development is u t i l i z e d  e x t e n s i v e l y  by plannc2rs and 
des igne r s  of l a r g e  v e h i c l e s  such as s h i p s  , submarines and spacecr(3f ts  du r ing  
t h e  conceptual  s t a g e s .  A t  t h a t  t i m e ,  many problems r e l a t i n g  t o  fiirm, f i t , ,  
and f u n c t i o n s  can be i d e n t i f i e d  and r e so lved  through the  use of inexpensive 
mockups. Such use  w i l l  most probably minimize expensive changes )during hard- 
ware f a b r i c a t i o n  and would t h e r e f o r e  r e s u l t  i n  a more e f f e c t i v e  aiid econoniical 
development program. 

In many cases, only f u l l - s c a l e  f u n c t i o n a l  mockups provide a rnea'ns t o  achieve 
meaningf t i l  e v a l u a t i o n .  As t h e s e  s p a c e c r a f t  programs move from ths2 design 
concept phase i n t o  e a r l y  development, h a r d e r  system and subsystem mockups 
w i l l .  b e  r equ i r ed  f o r  t h e  r e s o l u t i o n  of i n t e r f a c e s  and s o l u t i o n  of subsystem 
i n t e g r a t i o n .  problems. These r e l a t i v e l y  h igh  f i d e l i t y  mockups w i l l  be i n t e -  
grat:ed w i t h .  s o p h i s t i c a t e d  checkout and c o n t r o l  e l e c t r o n i c s  t o  e v a l u a t e  
cont:rol  i:es,ponse , adequacy , and d i s p l a y .  Because of t h e  s h u t t l e  v e h i c l e  
s i z e  and complexity,  t h e  number of personnel  t o  be accommodated, and cargo 
t r a n s p o r t  and hand l ing  requirements , t h i s  systems i n t e g r a t i o n  f a c i l i t y  i s  
necessary.  

The need f o r  t h i s  s p e c i f i c  c a p a b i l i t y  is i n  t h e  e a r l y  phases of veh ic l e  
design and development ; t h e r e f  o r e  , f i s c a l  y e a r  1973 funds are r e q u i r e d .  
This  f a c i l i t y  w i l l  be  used la ter  t o  i n t e g r a t e  t h e  crew module wi th  payload 
compartnwnt:s and f o r  t h e  development of mission procedures .  Mockups and 
experimental  hardware are c u r r e n t l y  being designed and b u i l t  i n  support  of 
t h e  shuttsle program. The b u i l d i n g s  at Manned Spacec ra f t  Center  tr,ere 
p r i m a r i l y  designed and cons t ruc t ed  t o  support  t h e  development of t h e  Apol l o  
SpacecraEt , Consequently, t h e r e  are no b u i l d i n g s  of adequate  s i r e  t o  
accommod,ste t h e  s h u t t l e  mockup and i n t e g r a t i o n  a c t i v i t i e s .  
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PROJECT DIS!XXIPTION : -- 
This  pro.jec:t provides  f o r  an a d d i t i o n  t o  t h e  Technical  Se rv ice  F a c i l i t y  

c o n s i s t i n g  of a 29,900 squa re  f o o t  h igh  bay mockup area wi th  a 6,OClO square: 
f o o t ,  two s t o r y  connecting wing. The high bay a d d i t i o n  w i l l  be a s t e e l  
frame s t r u c t u r e  wi th  i n s u l a t e d  m e t a l  w a l l  pane l s .  Two l a r g e  access; doors 
t o  accommodate f u l l  s i z e  mockups w i l l  a l s o  be provided. 

The 50 foot  clear hook h e i g h t  high bay area provides  space f o r  a: sembly and 
e v a l u a t i o n  of l a r g e  mockups, an area f o r  model checkout and t e s t  pi .eparat ion,  
and a component t es t  area f o r  assembly and eng inee r ing  development t e s t i n g  
of l a r g e  d i s c r e t e  s p a c e c r a f t  components. 
c r anes  a r e  provided t o  assist i n  t h e  hand l ing  and manipulat ion of i:he space- 
c r a f t ,  cargo modules and m u l t i d i s c i p l i n a r y  models. 

Two 15 ton  c a p a c i t y  t r a w ! l i n g  

The connect ing wing w i l l  be a steel  frame s t r u c t u r e  w i t h  p r e c a s t  exposed 
aggregate  faced pane l s .  The area w i l l  provide space f o r  mechanical and 
e l e c t r i c a l  equipment, t o i l e t s  and test  a r t i c l e  s t o r a g e .  Access d r i v e s  and 
a s p h a l t i c  laydown areas w i l l  be provided a t  both ends of t h e  h igh  1)ay 
a d d i t i o n .  

PROJECT COST ESTIMATE : -- 

Land Acq&sition 

Cons t rite t i. on ----- 
Hui M L n g  a d d i t i o n  : 

High bay 
C oruiecting wing 

S i t e  :?reparat ion and 
ut:i l i t ies  

Drive; and laydown area 

Equipment 

15 ton  b r i d g e  crane 

F a l l o u t  S h e l t e r  (Not F e a s i b l e )  - - ~  

Unit of Unit 
c o s t  Measure Quant i ty  --- 

T o t a l  
c o s t  --- 

$2,346 ,000 

SF 29,900 $66.55 1 , 990,000 
SF 6,000 38.00 228,000 

SY 4,626 8.65 40,000 

199,000 - 
Each 2 99,500 199,000 

TOTAL $2,545,000 -- -- 
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BOOSTER SELECTION -- IMPACT STATEMENT : 

This  p r o j e c t  r e p r e s e n t s  a d e f i n i t e  requirement , and should b e  acc:omplished 
from Fy 1973 Construct ion of F a c i l i t i e s  r e sources .  However, i f  thc: p r e s s u r e  
f e d  b o o s t e r  is s e l e c t e d ,  i t  becomes most e s s e n t i a l  t o  provide f o r  t h e  
p r e s s u r e  f e d  engine test f a c i l i t i e s  i n  t h i s  program. Consequently,  w i t h i n  
t h e  t o t a l  r e sources  a v a i l a b l e  , t h i s  Systems I n t e g r a t i o n  and Mockup Laboratory 
p r o j e c t  would be d e f e r r e d  t o  a subsequent program. Should the  s o l i d  boos t e r  
be s e l e c t e d ,  s u f f i c i e n t  r e sources  are then a v a i l a b l e  f o r  t h i s  p r o j c x t  with-  
i n  t h e  N 1973  r eques t  i n  accordance w i t h  its v a l i d  requirements.  

--- MODIFICATION OF THE VIBRATION AND ACOUSTIC TEST FACILlTY - 
Manned Spacec ra f t  Center 

Houston , Texas 

SUMMARY PURPOSE -- AND SCOPE: 

This  p r o j e c t  is necessa ry  t o  upgrade t h e  e x i s t i n g  Vib ra t ion  and Acoustic 
T e s t  F a c i l i t y  a t  t h e  Manned Spacec ra f t  Center  by expanding t h e  s iz i?  of t h e  
a c o u s t i c  chamber and c o n s t r u c t i n g  a s o n i c  f a t i g u e  tes t  c e l l .  
provide t h e  c a p a b i l i t y  f o r  conducting a c o u s t i c  f a t i g u e  tests on f u l l - s i z e  
segments and components of t h e  s h u t t l e  v e h i c l e s .  

This  w i l l  

PROJECT JTISTIFICATION : ---- 

This  p r o j e c t  i s  r equ i r ed  t o  accommodate a c o u s t i c  t e s t i n g  on f u l l  scale 
tes t  modul-es of t h e  space s h u t t l e  v e h i c l e .  
sub jec t ed  t o  s e v e r a l  sou rces  of severe n o i s e  impingement du r ing  launch,  
boost: and r e e n t r y  which wi.1.1 s i g n i f i c a n t l y  i n f l u e n c e  t h e  s t r u c t u r a l  design 
of t h e  o v e r a l l  v e h i c l e .  The a s t r o n a u t s  ' "shir t -s leeve ' '  environment plus a 
mul t i tude  of d e l i c a t e  instruments  make it  imperat ive t h a t  t h e  crew be 
s h i e l d e d  5 x i m  excess ive  n o i s e  and t h a t  t h e  sound level i n s i d e  t h e  compart- 
ment does no t  adve r se ly  a f f e c t  c r e w  o p e r a t i o n ,  h e a l t h  o r  t h e  i n t e g r i t y  of 
t h e  instri iments and equipment. This  f a c i l i t y  w i l l  provide t h e  c a p a b i l i t y  
t o  develop a crew compartment w i th  adequate p r o t e c t i o n  from t h e  n o i s e  
through s imula t ion  of t h e  a c o u s t i c  e f f e c t s  on a compartment module. 

The s h u t t l e ' s  o r b i t e r  w i l l  be  

The cargo bay which w i l l  c o n t a i n  d e l i c a t e  equipment and experiment packaiges, 
and t h e  1:ai:t s e c t i o n ,  which r e q u i r e s  cons ide rab le  thermal p r o t e c t i o n  , w i l l  
a l s o  be :;lb:jected t o  severe n o i s e  and v i b r a t i o n  stresses during laiunch. 
These S ~ I E S S ~ S  w i l l  a f f e c t  t h e  s t r u c t u r a l  adequacy of t he  f u s e l a g e ,  t a i l ,  
wings, c m t r o l  f l a p s ,  as w e l l  as t h e  thermal  p r o t e c t i o n  system. 11.11 of 
t h e s e  o r l > i t e r  components as w e l l  as c r i t i ca l  b o o s t e r  segments must be 
eva lua ted  experimental ly .  
a c o u s t i c  spectrum of t h e  s h u t t l e  v e h i c l e ,  t h e  proposed expansion of t h e  
a c o u s t i c  l abora to ry  i s  necessary.  

To accomplish t h e  e v a l u a t i o n  under t h e  a n t i c i p a t e d  
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Sonic f a t i g u e  on a thermal p r o t e c t i o n  system i s  a new aerospace cha l l enge .  
Many of t:he types of thermal  p r o t e c t i o n  systems t h a t  are under cons ide ra t ion  
f o r  t h e  space s h u t t l e  have never  been used on e x i s t i n g  s p a c e c r a f t .  Because 
t h i s  i s  a new problem, a vigorous t e s t i n g  program i s  mandatory f o r  t h e  
s u c c e s s f u l  development of a r e l i a b l e ,  low c o s t  r e u s a b l e  thermal  p r o t e c t i o n  
system. To accomplish t h i s  s o n i c  t e s t i n g  on f u l l  scale o r b i t e r  segments 
with thei.ma1 p r o t e c t i o n  system, t h e  proposed s o n i c  test ce l l  i s  necessary.  

The needed c a p a b i l i t y  w i l l  be  r equ i r ed  e a r l y  i n  t h e  engineering, development 
of t he  o r b i t e r .  This r e q u i r e s  t he  f a c i l i t y  t o  be o p e r a t i o n a l  by the  end of 
ca l enda r  yea r  1973 t o  support  program requirements .  C u r r e n t l y ,  rio f a c i l i t y  
e x i s t s  which can be used t o  accomplish t h e  necessa ry  t e s t i n g  without  t he  
need f o r  ex tens ive  mod i f i ca t ions .  

PROJECT IIESCRIPTION : -- 
The e x i s t i n g  Vib ra t ion  and Acoust ic  T e s t  F a c i l i t y ,  Bu i ld ing  49:, w i l l  be 

modified i n  two major areas. F i r s t  t h e  Acoust ic  Laboratory w i l l  be modified 
t o  accormnodate t e s t i n g  of f u l l  s i z e  segments of t h e  s h u t t l e  v e h i c l e s  i n  t:he 
launch,  b o o s t ,  and e n t r y  a c o u s t i c  environments. These modif i ca t j  ons inc lude  : 
i n c r e z i n g  the  s i z e  of t h e  a c o u s t i c  chamber by adding a 850 squai'e f o o t  
bay a t  t'ie f u l l  he igh t  oE 104.5 f e e t ;  i n c r e a s i n g  t h e  door opening, t o  a 
h e i g h t  (of 47 f e e t  and a width of 46 f e e t ;  i n s t a l l i n g  a 15 ton  b r j d g e  crane;  
providing a d d i t i o n a l  low energy abso rp t ion  w a l l  and c e i l i n g  panels  ; in-  
c r e a s i n g  t h e  e x i s t i n g  compressor room by approximately 880 squart! f e e t  t o  
house an a d d i t i o n a l  a i r  compressor, a c o u s t i c  horns and n o i s e  genc!rators. 

The second major mod i f i ca t ion  i n c l u d e s  a 46 f o o t  h igh  bay extextsion t o  t h e  
east s i d e  of t h e  e x i s t i n g  f a c i l i t y  covering an area of 2,816 squiire f e e t .  
This ex tens ion  w i l l  house a s p e c i a l l y  c o n s t r u c t e d  s o n i c  t e s t  cel l  t o  provide 
a n o i s e  impingement and s o n i c  f a t i g u e  t e s t i n g  c a p a b i l i t y  f o r  t he  s h u t t l e  
hardware. A d a t a  c o n t r o l  area of 1,760 squa re  f e e t  w i l l  be provLded i n  the  
upper l e v e l  of t h e  test  c e l l .  E x i s t i n g  n o i s e  gene ra t ion  and conlirol system 
equipment will be upgraded t o  provide t h e  needed c a p a c i t i e s  f o r  i:he sonic: 
tests. A 15 t o n  b r i d g e  crane f o r  equipment handl ing w i l l  a l s o  biz provided. 

PROJECT COST ESTIMATE : 

Unit of Unit T o t a l  
Cost Measure Quant i ty  Cost --- -- 

Cons t ruc t ion  ----- 
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Acou:; t i c  l ab  modi f ica t ion  

Extend a c o u s t i c  chamber 
Extend compressor room 
Mechanical and e lec t r ica l  

Speci  a1 cons t ruc t  i o n  
s y s  tern 

f e a t u r e s  

Sonic f a t i g u e  test l a b  

Bui ld ing  a d d i t i o n  
Mechanical and e l e c t r i c a l  

system 

S i t e  work 

Equipment --. 

Horns and n o i s e  gene ra to r  
P rogres s ive  wave f i x t u r e  
Signal cond i t ion ing  equip- 

10,500 CFM compressor and 
men. t upgrading 

a n d l  l a r y  equipment 

Fal1ou.t: S h e l t e r  (Not Feas ib l e )  ---- 

Unit  of 
Measure 

CF 
SF 

LS 

LS 

CF 

LS 

LS 

LS 
LS 

LS 

LS 

Total. 
cost: --. 

$205,000 
31 , 000 

363,000 

24 7 , 000 

302,000 

241,000 

131,001:l 

1,250,000 -- 

230,001:) 
204,001:) 

502 , 000 

314,000 

- MCIDIFICATION OF THE STRUCTURES AND MECHANICS LABORATORY 
Marshal l  Space F l i g h t  Center 

H u n t s v i l l e  , Alabama 

SUMMARY ITJE3?OSE AND SCOPE : ---- 

The pu:cpose of t h i s  p r o j e c t  i s  t o  modify t h e  d a t a  a c q u i s i t i o n  cilement of a 
complex of s t r u c t u r e s  and mechanics l a b o r a t o r i e s  a t  the  Marshal l  Space  F l i g h t  
Center .  These l a b o r a t o r i e s  were o r i g i n a l l y  b u i l t  t o  suppor t  t h e  Apollo 
Program and t h e  proposed mod i f i ca t ions  are e s s e n t i a l  t o  t he  development of 
t h e  s p a c e  s h u t t l e  sys  t e m  . 
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PROJECT JUSTIFICATION: -- 
The s t r ingen t  performance requirements placed on the s t r u c t u r a l  system 

of the s h u t t l e ' s  o r b i t e r  and booster w i l l  n eces s i t a t e  a thorough ground 
t e s t ing  program t o  support and v e r i f y  the  design. The two main c r i t i c a l  
aspects of performance which make the  design of the vehicle  a d i f f i c u l t  
task are the  requirements f o r  minimum weight, and the necessi ty  f o r  the 
bas ic  struc:ture and the thermal protect ion system t o  meet the  combiied 
e f f e c t s  of aerodynamic loads and vibrat ions t h a t  are encountered i n  
multiple r een t r i e s  i n t o  the ea r th ' s  atmosphere. To meet t h i s  develop- 
ment requirement, modules of the o r b i t e r  and booster must be subjected 
t o  similar forces  i n  a complex ground based test  program. 

The vita:L need f o r  t h i s  vibrat ion-structural  t e s t i n g  has been v e r i f i e d  by  
the aerospace contractors who conducted d e f i n i t i o n  s tud ie s  of the s h u t t l e  
concepts. Special  test articles of the o r b i t e r  and booster assemblies 
w i l l  be produced and subjected t o  a rigorous test program. The ex i s t ing  
f a c i l i t y  ZE; modified by t h i s  proposed work w i l l  be capable of accommodating 
these test requirements. 

The most pressing need t o  i n i t i a t e  the  s t r u c t u r a l  program is t o  niodify 
and update the  ex i s t ing  instrumentation and d a t a  display capabi l i ty  i n  
the S t ruc tures  and Mechanics Laboratory, Building 4619. This ex i s t ing  
system has gradually deter iorated over the  pas t  t en  years ,  t o  the Floint 
where major modification, upgrading and replacement are necessary. The 
system now requires excessive maintenance e f f o r t .  Replacement p a r t s  are, 
f o r  the most p a r t ,  no longer "off-the-shelf" i t e m s ,  and, f o r  some i t e m s ,  
the i n i t i a l  manufacturer is now no longer i n  business.  A s  a resu l t  , 
replacement cos ts  have increased considerably, and breakdowns produce 
unreasonahly long delays i n  t e s t ing .  The instrumentation system mc1dificati.on 
must be i n i t i a t e d  at t h i s  t i m e  s ince  some 24-28 months are required f o r  
the procurement, i n s t a l l a t  ion and checkout of the equipment involvc d. Cur- 
ren t  schedules ind ica t e  t h a t  t h i s  test program is planned t o  start i n  ea r ly  
1975; therefzre ,  f i s c a l  year 1973 resources w i l l  be necessary f o r  r h i s  
work. 

The ex i s t ing  f a c i l i t y ,  with the f i s c a l  year 1973 instrumentation modifi- 
cations , w i l l  be capable of accommodating the  i n i t i a l  test requirements 
f o r  s h u t t l e  subassemblies. Additional da ta  channels and f ac i l - i t y  niodifi- 
ca t ions ,  however, w i l l  be required t o  accommodate the f a t igue  t e s t i n g  
of the s h u t t l e ' s  major assemblies t o  be t e s t ed  la te r .  These requiirements 
are now estimated t o  cos t  about $2,300,000. 
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PROJECT DESCRIPTION : -- 

This  p r o j e c t  provides  f o r  mod i f i ca t ion  o r  major replacement of 2 ,A00 channels 
of t h e  e x i s t i n g  d i g i t a l  d a t a  a c q u i s i t i o n  system, d a t a  c o n t r o l  equipiient and 
a s s o c i a t e d  p e r i p h e r a l  equipment. This  p e r i p h e r a l  equipment include:;  s t r i p  
c h a r t s  and X-Y r eco rde r s  , o s c i l l o g r a p h s  and d a t a  d i s p l a y  equipment. Associated 
m o d i f i c a t i c n  t o  t h e  a i r  cond i t ion ing  system, rearrangement of space , and re.-- 
l o c a t i o n  of u t i l i t i e s  are a l s o  included.  

PROJECT COST -- ESTIMATE: 

Unit  of 
Measure 

--- Land Acqu i s i t i on  

Cons t ruc t . ion  

Building mod i f i ca t ions  
Mechani.ca.1 and e l e c t r i c a l  

system 

E q u i  pmen.t. -- 

Data a.c:quisit i o n  
Con t r c d l e  r / conve r te r 
Pe r i p h e  ral equipment 
Equipment. i n s  t a l l a t i o n  

and checkout 

SF 

LS 

LS 
LS 
LS 

LS 

F a l l o u t  S h e l t e r  (Not F e a s i b l e )  --- --_-- 

Total- 
cost: 

100 , 00 0 

2 , 295,000 -- 

1,010,000 
600 ,000 
585,000 

100,000 

BOOSTER SE:I,ECTION IMPACT STATEMENT : ---- 

The t o t a l  e s t ima ted  requirement f o r  t he  mod i f i ca t ion  of t he  in s t rumen ta t ion  
system f o r  t h i s  f a c i l i t y  i s  e s t ima ted  a t  $4.7 m i l l i o n .  It  is  h i g h l y  d e s i r a b l e  
t o  accompI.:iski t h e  t o t a l  requirement w i t h  f i s c a l  yea r  1973 r e sources .  How- 
e v e r ,  under t h e  p r e s s u r e  f ed  b o o s t e r  o p t i o n ,  i t  is  most urgent t o  provide 
f o r  t h e  mod i f i ca t ion  f o r  t h e  p r e s s u r e  f e d  engine test f a c i l i t i e s ,  and t c  
assist: i n  meeting t h i s  resource need t h e  J?Y 1973 r eques t  f o r  t h e  S t r u c t u r e s  
and Mechanics Laboratory must be reduced t o  t h e  t o t a l  as i n d i c a t e d  above. 
The ba lance ,  i n  t h e  amount of approximately $2.3 m i l l i o n ,  would then be 
provided i n  a subsequent f i s c a l  y e a r .  Should t h e  s o l i d  fue l ed  b o o s t e r  be 
s e l e c t e d ,  however, i t  would n o t  be necessa ry  t o  d e f e r  t h i s  incremerlt of work 
and t h e  tor:a:t requirement would then  be implemented from the  f i s c a l  y e a r  
1973 p r o g ~ r i ~ ~  a t  a t o t a l  c o s t  of $4,700,000. 
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ADDITION FOR THE ELECTRICAL POWER LABORATORY 
Marsha l l  Space F l i g h t  Center  

H u n t s v i l l e ,  Alabama 

SUMMARY PIIRPOSE AND SCOPE: 

T h i s  p r o j e c t  provides  f o r  a 6,500 square f o o t  a d d i t i o n  t o  t h e  Hazardous 
Operatioai Laboratory,  Bui lding 4475 a t  t h e  Harshall Space F l i g h t  Center and 
is r equ i r ed  t o  expand and augment the  c a p a b i l i t y  f o r  r e sea rch  and develop- 
ment i n  a e w  electrical power g e n e r a t i o n  systems f o r  t h e  space s h u t t l e .  

PRWCT JJBT IFICATION : 

This  p r o j e c t  is  r equ i r ed  f o r  t he  r e sea rch ,  development, and e v a l u a t i o n  o f  
advanced electrical power g e n e r a t i o n  devices  and i n t e g r a t i o n  of  el.ectric.1. 
systems i n  support  of t he  space s h u t t l e  program. The long d u r a t i o n  of  the  
s h u t t l e  missions n e c e s s i t a t e s  advancement i n  t h e  electrical power f i e l d  f o r  
such veh ic l e s .  
l imi t ed  rcssearch program i n  such areas as f u e l  cells ,  b a t t e r i e s  and o t h e r  
l i q u i d  and s o l i d  power sources  a p p l i c a b l e  t o  t h i s  problem. 
however, has  n e c e s s a r i l y  been l i m i t e d  due to  t h e  l a c k  of adequate  
f a c  i 1 i t  i e i s  . 

The Marshall  Space F l i g h t  Center  has  been conducting a 

T h i s  e f f o r t ,  

The pot tant ia l  advantages i n  r e l i a b i l i t y ,  h i g h e r  performance and reduct ion  
in s i z e ,  weight ,  and r e u s a b i l i t y  of t h e s e  power sources  make f u r t h e r  research  
i n  t h i s  f:Leld mandatory. P resen t  f a c i l i t i e s  are considered inadequate for 
s a f e  o p e m t i o n  and t e s t i n g  of t hese  s h u t t l e  electrical systems. To support  
t he  planned work and t o  provide t h e  proper  c a p a b i l i t y  f o r  i n t e g r a t i n g  the  
optimum power devices  i n  t h e  s h u t t l e  o v e r a l l  electrical systems, t,he pro- 
posed ad t i i t i on  t o  t h e  e x i s t i n g  l abora to ry  is requi red .  

PROJECT !EXRIPTION: 

T h i s  p r o j e c t  provides  f o r  t h e  c o n s t r u c t i o n  of a 6,500 square  f m t  a d d i t i o n  
t o  the  lU:zardous Operat ion Laboratory,  Bui lding 4475. 
and i n t e r i o r  p a r t i t i o n s  w i l l  c o n s i s t  of conc re t e  masonry block. 
cells, fou r  p r e p a r a t i o n  areas and a mechanical equipment room w i l l .  be pro- 
vided. 
of r e i n f o r c e d  conc re t e ,  one f o o t  t h i ck .  
pressed ~31asctous s u p p l i e s  w i l l  also be provided. 

The e x t e r i o r  w a l l s  
S ix  test 

1Clne interior p a r t i t i o n  o f  one o f  t he  test cells  w i l l  be cmstructe!d 
The r e q u i r e d  u t i l i t i e s  amid com- 
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PROJECT COSll ESTPIATE: 

Land A c q u i s i t i o n  

Cons t r u c  tGkn 

S i t e  wc~rk and u t i l i t i e s  
Buildirtj; a d d i t i o n  

Equipment; 

F a l l o u t  $;liel.ter (Not Feas ib l e )  

Unit  of 
fleasure 

0-0  

LS 
SF 

LS 

0- -  

Unit  
Q u a n t i t y  Cost 

TUTAL 

Total 
cost - 
--r 

&84,000 

40,000 
244,000 

- 36.000 

--.. 
-I- 

Q320.000 

.- MODIFICATION OF ACOUSTIC MODeL ENGINE TEST FACILIR 
Marshall  Space F l i g h t  Cen te r  

Hun t sv i l l e ,  Alabama 

SUMMARY PUlqPoSE AND SCOPE: 

T h i s  pro;)ect: is  r equ i r ed  f o r  t h e  m o d i f i c a t i o n  of  t h e  e x i s t i n g  Acoust ic  
Model Engine Test F a c i l i t y  a t  t h e  Marshall  Space F l i g h t  Center  and 1.8 needed 
t o  accommodate t h e  space 8 h u t t l e  model engine test requirements.  The 
c a p a b i l i t y  to conduct model engine t e s t i n g  i s  r e q u i r e d  f o r  e a r l y  s o l u t i o n s  
t o  many prolbltams a s s o c i a t e d  wi th  induced v i b r a t i o n s  , no i se  e f f e c t s  dur ing  
l i f t - o f f  a n d  f l i g h t ,  and t h e  des ign  of launch f a c i l i t i e s .  

PRCAJECT JU!~CIFICATION: 

This proJleclt w i l l  provide an  inva luable  r e sea rch  t o o l  f o r  t h e  s o l u t i o n  o f  

The e x i s t i n g  f a c i l i t y  

The proposed modifi-  

a c o u s t i c  amd propuls ive  system problems involved i n  t h e  development and 
a p p l i c a t i o n  oE t h e  p ropu l s ion  system f o r  t he  s h u t t l e .  
provided v i t a l  support  i n  de f in ing  and coping wi th  the  a c o u s t i c  f i e l d  and 
t h e  propuls ive  conf igu ra t ions  of t h e  S a t u r n  boos te rs .  
c a t i o n s  w i  L l  enable  t h i s  f a c i l i t y  t o  provide t h e  r equ i r ed  comparable support: 
f o r  t h e  grcr,at Ly d i f f e r e n t  and more exac t ing  requirements  of  t he  planned 
s h u t t l e  propu Ls ion  sys tern. 
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The s h u t t l e ' s  booster and o r b i t e r ,  as present ly  planned w i l l  use new propul- 
s ion  systems f o r  which there  i s  l i t t l e  information r e l a t i v e  to the r e su l t i ng  
acoust ic  f i e l d .  
with a t h rus t  chamber pressure of approximately 3,000 pounds per square inch. 
The boostc~r w i l l  use a c l u s t e r  of up t o  seven pressure fed engines, generating 
a t o t a l  t lrrust  l eve l  of approximately 7-8 mil l ion  pounds. A cr i t ical  and 
urgent requirement e x i s t s  to evaluate ,  study and d e f i n i t i z e  t h e  accms t i c s  
generated ]by these new vehicles.  
engines o:E t he  basic  propulsion concepts, w i l l  meet the  program requirements 
i n  the most teff i c i e n t  way. 

The orbiter w i l l  use l i qu id  hydrogen/liquid oxygen engines 

The proposed f a c i l i t y ,  using scaled model 

The spec i f i c  contr ibut ion of t h i s  f a c i l i t y  w i l l  include: (1) conducting 
scaled motdle1 engine tests to determine the e f f e c t s  of acous t ica l ly  induced 
v ibra t ion  and noise during l i f t - o f f  and f l i g h t ;  (2) providing acous t ic  
scal ing information from s ing le  engine t o  c l u s t e r  engines; (3) evaluating 
and ver i fying the design of the high pressure th rus t  chamber of s h u t t l e ' s  
o r b i t e r  main engine i n  terms of combustion dynamics, heat t r a n s f e r ,  chamber 
cooling and l i f e  cycle capab i l i t y ;  (4) developing data  on the influence of 
such parameters as nozzle contour and propel lant  mixture r a t i o  on the 
spec i f i c  impulse of the new engines; and (5) determining optimm lnrunch pad 
configurations and def lec tor  requirements. 

The ex i s t ing  f a c i l i t y  was  configured t o  test model engines using RP-1 
fuels .  The  proposed modification w i l l  provide the l i qu id  hydrogen capab i l i t y  
and upgrade the high pressure gaseous supply capab i l i t y  necessary to meet 
the model engine test  requirements f o r  the  s h u t t l e  vehicles.  

PROJECT SCRIPT ION : 

This  prolject provides f o r  accomplishing modifications required a t  the  
ex i s t ing  Acoustic Model Engine T e s t  F a c i l i t y ,  Building 4540, and a t  the  
remotely located gaseous supply area to achieve the  increased capab i l i t y  
required t o  test scaled model rocket engines of the  s h u t t l e  vehicles.  
Modifications t o  the  acoust ic  f a c i l i t y  include: (1) i n s t a l l a t i o n  of 
ex i s t ing  l i qu id  hydrogen run tanks,  s torage vesse ls  and the  associated 
t r ans fe r  andl d i s t r ibu t ion  system. A new hydrogen fue l  dump l i n e  and burn 
stack will. also be provided; (2) procurement and i n s t a l l a t i o n  of new high 
pressure gaseous hydrogen s torage b a t t e r i e s  and f u e l  d i s t r ibu t ion  l i n e s ,  
and upgrading the instrumentation system f o r  hydrogen detect ion;  (3) in- 
creasing tihe l i qu id  oxygen on-stand capab i l i t y  by i n s t a l l i n g  an ex i s t ing  
run tank, modifying the feed l i n e s  and upgrading the gaseous ni t rogen 
pressurirri t  ion sys t e m .  

The work a t  the gaseous supply f a c i l i t i e s  includes an extension of 2,0001 
square f e e t  to  house ex i s t ing  nitrogen compressors; construct ion of a 
concrete pad of some 3,600 square f e e t  to  support the i n s t a l l a t i o n  of an 
ex i s t ing  hydrogen s torage tank, re loca t ion  and i n s t a l l a t i o n  of hydrogen 
pumps and a vaporizer; and the i n s t a l l a t i o n  of gaseous supply l i n e s  t o  
the  model. engine test  stand. 
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PRaTECT CgST ESTIMATE: 

Land Acquisition 

Construction 

Model engine stand 
modification : 

Unit of Unit Total 
fleasure Quantity - cost cost 

Modifications and 
additions to pro- 
pellant and gaseous 
systems LS 

gaiseous systems LS 

tettion and control system . LS 

Modi f icat ion of liquid 
oxygen propellant and 

Modification of instrumen- 

High pressure gas supply area 
m o d l i f  ica t ion : 

Extxmsion to nitrogen 
compre m o r  f ac i 1 it y 

Moclif ication to gaseous 
hydrogen vaporization 
fi1C x 1 it y 

High pressure gas 
d:Ls 1: ribut ion sys tem 

Gaseous hydrogen storage 
ves .se :L s 

Fallout Shelter (Not Feasible) 

&it .921 .OW 

--- 693,000 

--.. 242,000 

0 - m  161,000 

SF 2,000 $32.50 65 , OClO 

LS --- --- 22s ,000 

LS 0-0 0.- 53 5 ,000 

so9. otg 
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MODZFICATIONS OF HANUF ACTURING AND FINAL ASSEMBLY FACILITIES 
Various Locations 

SVMMRY PURgOSE AND SCOPE: 

The purpose of t h i s  pro jec t  is to modify and alter f a c i l i t i e s  so that they 
may be used f o r  manufacturing and f i n a l  assembly of major elements of the  
s h u t t l e  system. Although a spec i f i c  plant  has not yet  been se lec ted ,  the 
f a c i l i t y  modlifications required have been determined on the  b a s i s  of de ta i led  
engineering a n a l y s i s  of the manufacturing requirements r e l a t ed  t o  the space 
shu t t l e .  
has been developed using the Michoud Assembly F a c i l i t y ,  New Orleans, La., 
as the basie  f o r  the work involved. 

The estimated c o s t s  of f a c i l i t y  modification shown in t h i s  project  

The space s h u t t l e  planning is cur ren t ly  based upon achieving a f i r s t  manned 
o r b i t a l  fli,s;ht i n  calendar year 1978. The intervening period w i l l  require  
the deve lopmt t ,  manufacture, assembly and test of the  s h u t t l e  o r b i t e r  and 
booster. To achieve these goals,  the assembly of s t r u c t u r a l  test articles 
of the booster and o r b i t e r  must be i n i t i a t e d  late i n  the  calendar year 1973, 
and the asnembly of the f i r s t  f l i g h t  vehicles  must be s t a r t e d  by mid calendar 
year 1974. 
operational.:Ly ready by these dates  i n  order  to  support the program. 
these milestones, f i s c a l  year 1973 resources are necessary to i n i t i a t e  the 
f a c i l i t y  modifications which w i l l  be required. 

Correspondingly, the  required assembly f a c i l i t i e s  must be 
To meet 

The proporseci modifications are necessary t o  adapt the ex i s t ing  hig,h bay 
areas f o r  f:tncil assembly and checkout of the  booster,  o r b i t e r  and external 
propellant tanks of the  o r b i t e r .  
as well as equipment rearrangement will be necessary to provide operable 
work staticme espec ia l ly  t a i l o r e d  t o  the  geometry, weight, and o the r  
cha rac t e r io t i c s  of the vehicle  assemblies . 

Modifications to  s t ruc tu res  and u t i l i t i e s  

These work  tati ions are e s s e n t i a l  to produce and assemble the boooter's 
tanks and ttlhrust s t ruc tu re ,  accomplish f i n a l  assembly for the  o r b i t e r ,  and 
provide a weld assembly area f o r  the l i qu id  hydrogedl iquid  oxygen external 
tanks of t l n e  o rb i t e r .  The follow-on f a c i l i t y  modification required f o r  
f i n a l  assembly of the  booster i t s e l f  and the  o r b i t e r ' s  external tanks are 
planned f o r  accomplishment from subsequent year resources. 

PRQJECT DBSCRIPTION: 

This pro jec t  provides modifications t o  ex i s t ing  manufacturing and assembly 
space required f o r  the assembly of the  s h u t t l e ' s  o r b i t e r  and subassembly of 
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t he  b o o s t e r  and e x t e r n a l  p r o p e l l a n t  tanks. 
provided arc! : 

The major work s t a t i o n s  to  be 

Booster Facz i l i t i e s  

I. Hockup f a b r i c a t i o n  area f o r  producing wood and m e t a l  mockups 
of booster c~ubassemblies.  

2. Manuftacturing and Subassembly areas inc luding  a weld s t a t i o n  
f o r  welding tank bulkhead s k i n  i n t o  c y l i n d r i c a l  s e c t i o n s ,  and a chemical 
c leaning  area f o r  t h e  welded sec t ions .  

3. Heat t rea tment  s t a t i o n  f o r  s t r e n g t h e n i n g  t h e  metallic propertd.es  
of  t h e  booriter tanks.  

O r b i t e r  - 
1. S t r u c t u r a l  bu i ldup  and thermal p r o t e c t i o n  s t a t i o n s  for producing 

t h e  amjor isiubassemblies, such as t h e  fuse l age ,  wings and v e r t i c a l  
s t a b i l i z e r s ,  and then  i n s t a l l i n g  the  thermal p r o t e c t i o n  system. 

2. F i n a l  assembly of t h e  o r b i t e r  f o r  j o i n i n g  toge the r  t h e  major 
subassembl i ces .  

O r b i t e r  E x ' p n a l  L iquid  IIydronen/Liauid Oxygen Tanks 

1. A welding subassembly area f o r  producing t h e  i n t e r t a n k s  and 
i n t e r s t a g e .  

2. S t r u c t u r e s  subassembly areas t o  j o i n  t h e  tank  components. 

The types of f a c i l i t y  work r equ i r ed  t o  provide t h e  above s t a t i o n s  inc lude  
modi f ica t ions  to :  
l a r g e  steel doors ,  r e l o c a t i o n  of  u t i l i t y  l i n e s  and e x t e n s i o n  of  s t n i c t u r a l  
members. 
systems w i l l  a l s o  be requi red .  

conc re t e  foundat ions,  s t r u c t u r a l  steel frames, p:latforms,, 

Modif icat ion t o  t h e  air  condi t ion ing  and t h e  o v e r a l l  l i g h t i n g  

PROJECT COgS&ESTPUTE : 

Unit  of  Unit  T o t a l  
c o s t  Measure O u a n t i t y  Cost - 

Jand A c q u i s i t i o a  

Construct ion  Sa,iB90,000 
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unit  of 

Booster assembly f a c i l i t i e s  Ls 
Orbiter  assembly f a c i l i t i e s  LS 

assembly f a c i l i t i e s  Ls 

EXterLIAI l i qu id  hydrogen/ 
l i q u , i d  oxygen tanks sub- 

p a l l o u t  She l t e r  (Not Feasible) 0-0  

Unit Total 
cost cost - 

--- $3,360,000 --- 1,220,Ooo 

0 - 0  2,310,000 

BOOSTER S~~LBCTION IMPACT STATEMENT: 

If a s o l i d  fueled booster is  se lec ted ,  current  planning ind ica tes  t h a t  i ts  
assembly wrould most probably be accomplished a t  a contractor-owned plant .  
In t h i s  case,  the booster assembly f a c i l i t i e s  included i n  t h i s  pro jec t  
would be aleleted, and addi t iona l  work f o r  t he  ex terna l  tanks added to the 
project .  
$5,540,000. 
the  o r b i t e r  assembly f a c i l i t i e s  ($1,220,000) and the  o r b i t e r  ex terna l  
l iqu id  hyclrogen/liquid oxygen tanks welding and s t ruc tu res  subassembly 
areas ($2,310,000), as indicated above, as w e l l  as the  provision of 
pneumatic test  f a c i l i t i e s  and major assembly f a c i l i t i e s  ($2,010,000) 
which are  required to support t he  ex terna l  tank assembly. In e i t h e r  
case, addiitioaal resources w i l l  be required i n  subsequent years t o  com- 
p l e t e  thlri work. 

The scope of t h i s  FY 1973 pro jec t  would then be reduced t o  
This amount would be necessary t o  fund the  modification f o r  

S W Y  P I E m C T  COST ESTIMATE: 

Wain Eaq;ine T e s t  F a c i l i t i e s  
Research and Developrnont F a c i l i t i e s  
Manufac t:uring and Fina l  Assembly 

Pac i l  iti.es 

Booster C o n f i n u r a a  
Pressure Sol id  

Fueled  Fed - 
$11,435,000 $7,960,000 

9,375,000 14,400,000 

6,890.000 5.240 .000 

TUI'AL $27 .go0 .OOO ~ 0 0 . 0 0 0  
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FUTURE Cole ESTIMATED PUNDING REQUIRED TO COMPLETE THIS PRQTECT: 

To support  t he  p re s su re  f ed  b o o s t e r  c o n f i g u r a t i o n  i t  is e s t i m a t e d  t h a t  
between $20-25 m i l l i o n  w i l l  be r equ i r ed  f o r  t h e s e  p r o j e c t s  i n  subsequent 
years .  T h i s  i nc ludes  approximately $3.7 m i l l i o n  in modif ica t ions  for a 
second pressure  fed  engine test  s t a n d ,  a minimum of $2.3 m i l l i o n  f o r  t h e  
second phase of t h e  Modif ica t ion  t o  t h e  S t r u c t u r e s  and Mechanics Laboratory 
a t  Marshal l  Space F l i g h t  Center ,  and $14-19 m i l l i o n  f o r  t h e  manufactur ing 
and f i n a l  assembly f a c i l i t i e s .  I f  a s o l i d  b o o s t e r  is s e l e c t e d ,  then t h e  
f u t u r e  funding r equ i r ed  is e s t i m a t e d  t o  be $8-11 mi l l i on .  The r e d u c t i o n  
i s  t h e  r e s u l t  of t he  d e l e t i o n  of requirements  f o r  p re s su re  fed  engine 
test f a c i l i t i e s  and manufacturing and f i n a l  assembly f a c i l i t y  needs 
a s s o c i a t e d  with the  pressure  fed  boos te r .  
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FISCAL YEAR 1973 ESTIMATES 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1973 ESTIMATES 
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YANNED SPACECRAFT CENTER 
FISCAL YLAR 1973 ESTIMATES 

SPACE SHUTTLE FACILITIES 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1973 ESTIMATES 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1973 ESTIMATES 
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CONSTRUCTION OF FAC I L  I T  IES  

FISCAL YEAR 1973 ESTIMATES 

I-- --1 
PROJECT TITLE R e h a b i l i t a t i o n  and Modif icat ion of F a c i l i t i e s  

FY 1973 CoF ESTIMATE $11,580,000 

a t  Various Locations L -_- 
COGNIZANT --- INSTALLATION: Various Locations 

LOCATION --- OF PROJECT : 

COGNIZANT --- PROGRAM OFFICE: 

Various Locations 

O f f i c e  of Organizat ion and Managemerlt 

FY 1972 AND PRIOR YEARS CoF FUNDING: --- 
Planning and Design 
Reha.bil i t  a t i o n  and Modi f i ca t ion  

$3 , 00 3 , 350 
31,325 ,OOO* 

T o t a l  I'Y 1972 and P r i o r  Years $34,328,350 

* -- NOTE,: Far t h i s  a c t i v i t y  a s  p rev ious ly  s t r u c t u r e d  and funded from CoF 
m l y ;  does n o t  r e f l e c t  f a c i l i t y  p r o j e c t s  e s t ima ted  t o  c o s t  less 
than. $250,000 and p rev ious ly  funded i n  t h e  R&PM and R&D appro- 
F r i a . t i ons .  

SUMMARY PUWCOSE AND SCOPE: ---- 
To provide f o r  t h e  r e h a b i l i t a t i o n  and mod i f i ca t ion  of f a c i l i t i e s  a t  NASA 

f i e l d  inst :a l l .a t ions and Government-owned i n d u s t r i a l  p l a n t s  engaged i n  NASA 
ac t iv i t ie : ; . ,  Included i n  t h i s  p r o j e c t  are those  r e h a b i l i t a t i o n  and modi- 
f i c a t i o n  f a c i l i t y  needs f o r  FY 1973 which can b e  fo re seen  a t  t h e  t i m e  of 
t he  submission of t h e s e  estimates, and which are es t ima ted  t o  c o s t  less 
than $500! ,000.  The purpose of t h i s  program is  t o  p r o t e c t ,  p re se rve  and 
enhance t h e  c a p a b i l i t i e s  and use fu lness  of e x i s t i n g  NASA f a c i l i t i e s  , and 
t o  i n s u r e  t:he continued s a f e ,  economical and e f f i c i e n t  use of t h i s  phys i ca l  
p l a n t  ,. 
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PROJECT JUS'TIIFICATION : 

A t  i t s  i n i t i a l  c o s t ,  t h e  e x i s t i n g  NASA p h y s i c a l  p l a n t  t o t a l s  about: $5.5 
b i l l i o n  (June 30, 1971).  This  p h y s i c a l  p l a n t  i nven to ry  is composed of two 
major segments. The f i r s t  and o l d e s t  segment c o n s i s t s  of t h e  r e s e a r c h  
c e n t e r s  and i n d u s t r i a l  p l a n t s  which are now, i n  many c a s e s ,  over 25 y e a r s  
o ld .  For example, a t  Langley Research Cen te r ,  V i r g i n i a ,  approximately 
50% of t h e  b u i l d i n g s  are over 20 y e a r s  o l d  and 15% are over  30 year 's  o ld .  
The second segment of t h i s  p h y s i c a l  p l a n t  i nven to ry  is composed of 
f a c i l i t i e s  acquired more r e c e n t l y  t o  suppor t  t h e  Manned Space F l i g h t  program. 
However, even these  f a c i l i t i e s  are r a p i d l y  approaching 10 y e a r s  i n  ,age and 
are beginning t o  show t h e  e f f e c t s  of exposure t o  hard and cont inued usage 
which has a l s o  had i t s  e f f e c t s  t o  an even g r e a t e r  degree on t h e  o l d e r  seg- 
ment of the p l a n t .  Both segments have,  i n  a d d i t i o n  t o  age and usage,  
experienced a h i s t o r y  of changing u t i l i z a t i o n  and a d a p t a t i o n .  

A cc1ntin.uin.g program of r e h a b i l i t a t i o n  and m o d i f i c a t i o n  of t h e s e  fac i l i t i es  
i s  requirec;  t o  : 

a.  Protect .  t h e  c a p i t a l  va lue  r ep resen ted  by t h e s e  f a c i l i t i e s  and 
t o  overcome t.he cumulative e f f e c t s  of wear and d e t e r i o r a t i o n .  

b .  I n s u r e  the  continued r e l i a b l e  a v a i l a b i l i t y  of t h e s e  f a c i l i t i e s  and 
t h e i r  operati.ona1 c a p a b i l i t i e s  as a p p l i c a b l e .  

c. Improve t h e  c a p a b i l i t i e s  and u s e f u l n e s s  of t h e s e  f a c i l i t i e s  i n  terms 
of NASA mission accomplishment, and t o  overcome t h e  cumulative e f f c c t s  of 
obs o l e s  cerice ., 

d. Provide a b e t t e r  and safer environment f o r  personnel .  

This p r o j e c t  i nc ludes  only f a c i l i t y  r e h a b i l i t a t i o n  and modif i ca t j  on type 
work having i3n est imated c o s t  of less than $500,000. The work covt!red 
i n  t h i s  p-roject  is  of such a n a t u r e  and magnitude t h a t  i t  cannot bc* 
accomplishzd by r o u t i n e  day-to-day f a c i l i t y  maintenance, o r  by r e l l t t e d  
r o u t i n e  f a c i l i t y  work e f f o r t s  which are o the rwise  provided f o r  i n  o t h e r  
than CoF estimates. R e h a b i l i t a t i o n  and m o d i f i c a t i o n  work e s t i m a t e c l  t o  
c o s t  $500,000 o r  more i s  r e f l e c t e d  as a major CoF p r o j e c t .  Not inc:luded 
i n  t h i s  p r o j e c t  are t h e  minor c o n s t r u c t i o n  of f a c i l i t i e s  (new and , i dd i t i on  
type project ; )  r equ i r ed  i n  FY 1973. T h i s  la t ter  requirement i s  provided 
f o r  by a s e p s r a t e  CoF p r o j e c t  included i n  t h i s  submission. 
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PROJECT DE5CR.IPTION : --_- 
Items of r e h a b i l i t a t i o n  and m o d i f i c a t i o n  type work proposed t o  be accom- 

p l i s h e d  wit:hin t h i s  program f o r  N 1973 are o u t l i n e d  under "Pro jec t  Cost 
E s t i m a t e "  and. t o t a l  $11,580,000. Of t h i s  t o t a l ,  $10,930,000 is  r e l a t e d  t o  
s p e c i f i c  arid d i s c r e t e  work packages at des igna ted  NASA i n s t a l l a t i o n s .  The 
remaining $6510,000 re la tes  t o  t h a t  minor r e h a b i l i t a t i o n  and mod i f i ca t ion  
type work est.imated t o  c o s t  less than $50,000, t h e  n a t u r e  and purpose 
of which is; t he  same as f o r  t h a t  work s p e c i f i c a l l y  d e l i n e a t e d  b u t  which, 
because of t h e i r  i n d i v i d u a l  s m a l l  s i z e ,  are n o t  l i s t e d  by i t e m .  

A t  t h i s  time t h e s e  i t e m s ,  as p r e s e n t e d ,  are considered t o  be of t h e  
h i g h e s t  p r i - o r i t y .  They have been c a r e f u l l y  s e l e c t e d  from l ists  t o t a l l i n g  
over  $40,000,000. The r eques t  f o r  $11,580,000 r e p r e s e n t s  a most mcidest 
increment :in r e l a t i o n  t o  t h e  e x i s t i n g  "backlog" of t h i s  type of work, 
which must be provided f o r  over  t h e  nex t  s e v e r a l  y e a r s .  For example, 
t h e  FY 1973 estimate i n c l u d e s  about  $7,500,000 f o r  the Aeronaut ics  and 
Space Tecl-tnol.ogy i n s t a l l a t i o n s  a t  h e s  , F l i g h t ,  L e w i s  and Langley 
Research Centers  as w e l l  as Plum Brook S t a t i o n .  Of t h i s  amount 
$3,71!5,000 i s  included i n  t h i s  p r o j e c t  and t h e  ba l ance  i s  ref lectecl  as 
s e p a r a t e  CoF l i n e  i t e m s .  A r e c e n t  survey conducted f o r  NASA by an 
a rch i t ec t r ' eng inee r  f i r m  a t  t h e s e  i n s t a l l a t i o n s  i n d i c a t e d  about $90,000,000 
of r e h a b i l i t a t i o n  and mod i f i ca t ion  type  work should be undertaken its a 
phased program over  t h e  nex t  s e v e r a l  y e a r s  t o  p l a c e  t h e s e  i n s t a l l a t  i o n s  
on a more economical and e f f i c i e n t  o p e r a t i n g  b a s i s .  This survey is  being 
r e f i n e d  and i t s  concept expanded t o  o t h e r  NASA i n s t a l l a t i o n s  i n  o r d e r  t o  
provide an improved NASA-wide base f o r  t h i s  s p e c i f i c  program. However, i t  
is  c l e a r  t h a t  Agency r e h a b i l i t a t i o n  and mod i f i ca t ion  of f a c i l i t i e s  needs 
are ex tens ive .  A s  i n d i c a t e d  above, t he  p r o j e c t s  i n  t h i s  r eques t  are con- 
s i d e r e d  t o  be of t h e  h i g h e s t  p r i o r i t y  on t h e  b a s i s  of r e l a t i v e  urgency 
and expected r e t u r n  on t h e  investment involved. It  is recognized,  however, 
t h a t  cluring t h e  course of t h e  y e a r  some rearrangement of p r i o r i t i e s  may be 
necessary and it  is  r e a l i s t i c  t o  assume t h a t  a change i n  some of t h e  items 
t o  be acconipl.ished w i t h i n  t h e  a l l o c a t e d  r e sources  may be r equ i r ed .  

The r ehab i I . i t a t i on  and mod i f i ca t ion  i t e m s  , as covered by t h i s  estimate , 
re la te  t o  t h e  fol lowing broad c a t e g o r i e s  of f a c i l i t i e s  : 

a. U t i l i t y  Systems $2,250,000 
b .  F i r e  De tec t ion /P ro tec t ion  

Sy:;tE!ms $1,195,000 

d . Tecluiical  Bui ldings / S t r u c t u r e s  $6,248,000 

f .  Buil-ding E x t e r i o r s  and Roofs $440,000 
g. Other work $660,000 

c. Genairal. Purpose Buildings $495,000 

e. Pavements and Drainage $292,000 
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The FY 14173 r e q u e s t s  f o r  f a c i l i t y  r e h a b i l i t a t i o n  and mod i f i ca t ion  work is  
d i r e c t e d  tcarard t h e  most urgent  c u r r e n t  needs f o r  work of t h i s  type i n  t h e  
con t inua t ion  of t h i s  e s s e n t i a l  program a t  NASA i n s t a l l a t i o n s .  

PROJECT COST ESTIMATE : 

REHAB ILI TAT :C ON AND MODIFICATION -- --- 
1. OFFICE OF MANNED SPACE F’LIGHT ---- 

A .  Kennedy Space Center  --- 

-. $11,580,000 -.- 

( 3  , 71 5,000) 

;‘o,ooo 

(1) :Rehab i l i t a t ion  of Road 70,000 

Provides f o r  t h e  r e s u r f  ac ing  of about t h r e e  
(3 )  miles of Beach Road w e s t e r l y  from t h e  j u n c t i o n  wi th  
Kennedy Parkway. The remainder of t h e  road ( 3 . 1  miles) 
t o  t h e  i n t e r s e c t i o n  wi th  T i t u s v i l l e  Road w a s  r e su r faced  
i n  1964. Resurfacing of t h i s  second h a l f  of Beach Road 
wi th  h o t  a s p h a l t i c  conc re t e  is now requ i r ed  t o  e l i m i n a t e  
dep res s ions ,  s e t t l e m e n t ,  and pavement cracks which are 
rap id ly  becoming a hazard t o  s a f e  d r i v i n g .  

B. --- Manned Spacec ra f t  Center  

(1) R e h a b i l i t a t i o n  of U t i l i t y  Systems 

Rep laces  119 va lves  and 60 expansion j o i n t s  
i n  steam arid c h i l l e d  water d i s t r i b u t i o n  l i n e s  l o c a t e d  i n  
u t i l i t y  tclrine.1. I n  t h e  c h i l l e d  water and steam d i s t r i b u t i o n  
s y s t e m ,  va lves  have become i n o p e r a t i v e  and expansion j o i n t s  
l eak .  Rep?-ac:ement i s  needed t o  prevent  maintenance shut-  
downs ? prot:ec:t pe r sonne l  and o t h e r  systems and equipment, 
and prevent  system f a i l u r e s .  

(2!)  R e h a b i l i t a t i o n  of U t i l i t y  Control  System 
Computer k e a  , Building 24 

Provides  f o r  t h e  r e h a b i l i t a t i o n  of t h e  area 
needed t o  ,accommodate t h e  replacement of t h e  e x i s t i n g  
DDP-24 corrquter system wi th  a new gene ra l  purpose d i g i t a l  
computer :;.gslcem i n  t h e  c e n t r a l  h e a t i n g  and coo l ing  p l a n t .  
The computer t o  be i n s t a l l e d  i s  excess  t o  o t h e r  needs and 
w i l l  i n t e r f a c e  wi th  t h e  e x i s t i n g  d a t a  a c q u i s i t i o n  hardware, 
and w i l l  have t h e  c a p a b i l i t y  t o  s a t i s f y  a l l  t h e  requirements 

-L 1 500,000 

140,000 

117,000 
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of t h e  real  t i m e  u t i l i t i e s  c o n t r o l  system program and 
assoc.iated systems management f u n c t i o n s .  Upgrading of 
t h e  e x i s t i n g ,  system i s  n o t  p r a c t i c a l  because of equip- 
ment obsc~I.escence and excess ive  c o s t  of r e p a i r s .  
Addit:ional.ly , o p e r a t i o n a l  and maintenance h i s t o r y  shows 
t h a t  t h e  continued use of t h e  p r e s e n t  computer system 
i s  n e i t h e r  economical nor  r e l i a b l e .  

( 3 )  
and Heating Sys t e m s  

R e h a b i l i t a t i o n  of Bui lding A i r  Condi t ioning 

This  p r o j e c t  provides  f o r  t h e  replacement 
of t h e  mu.Ltiple d i r e c t  expansion a i r  cond i t ion ing  
systems fin Thermal Chemical Test F a c i l i t y  , Building 
350 ; Theiona:L Chemical Space Chamber F a c i l i t y  , Building 
351 and (hmponent T e s t  F a c i l i t y ,  Bui lding 356. This  
w i l l  be done wi th  a c e n t r a l  condensing u n i t  and c h i l l e d  
water system f o r  each b u i l d i n g .  The work inc ludes  t h e  
removal (of the e x i s t i n g  u n i t s  and the  unusable com- 
ponents as we11 as the  mod i f i ca t ions  t o  t h e  duct  work 
and t h e  c o n t r o l s .  Duplex compressors w i l l  be provided 
f o r  each of the b u i l d i n g  c e n t r a l  units t o  improve re- 
l i a b i l i t y .  The a i r  h a n d l e r s ,  c o i l s ,  b o i l e r s ,  and h o t  
water systems w i l l  be  modified t o  provide e f f e c t i v e  
and r e l i a b l e  environmental  c o n t r o l  systems. The p r e s e n t  
arrangement of equipment i s  n e i t h e r  adequate no r  r e l i a b l e  
t o  support  long d u r a t i o n  tests (50-80 consecut ive days) 
as r equ i r ed  by Skylab and follow-on programs. Also , t he  
maintenance c o s t s  and corresponding downtime have reached 
unacceptable  l e v e l s .  This i s  Phase 1 of a three-phase pro- 
ject  t o t d l i n g  about $600,000. 

( 4 )  R e h a b i l i t a t i o n  of Roofs 

This  p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  
of t h e  roofs  on several b u i l d i n g s  i n c l u d i n g  b u t  no t  l i m i t e d  
t o  Huilclj.n@;s 7 ,  1 3  High Bay, 1 4 ,  15,  1 6 ,  29 ,  30, 31,  36, 49, 
and 440.  1.n g e n e r a l ,  t h e  work involves  t h e  r e p a i r  of 
copings,  coping j o i n t s  , f l a s h i n g s  , parape t s  , and pe r ime te r  
hard r u t ~ b e r  j o i n t s .  The work a l s o  provides  f o r  t h e  c u t t i n g  
and r e p a i r i n g  of b l i s t e r s  , t h e  a p p l i c a t i o n  of a r e s a t u r a t i n g  
agent t o  t h e  o l d  roo f ing  f e l t s ,  and t h e  f u r n i s h i n g  of new 
roof ing  Inaterials where needed. This  work is  necessa ry  t o  
preclude damage not  only t o  t h e  b u i l d i n g s ,  b u t  a l s o  t o  t h e i r  
c o n t e n t s .  This  is  Phase 1 of a two-phase p r o j e c t  t o t a l l i n g  

$2.00,000 

100,000 
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about $200,000. 
caused by b l i s t e r s  , weathering,  and s e a l a n t  f a i l u r e s  a t  
the  edges of t h e  b u i l d i n g s  h a s  caused damage t o  i n t e r i o r  
equipment , c e i l i n g  pane l s  , walks,  f l o o r s  , electrical  
panels  , and s t r u c t u r a l  members. 

The d e t e r i o r a t i o n  i n  t h e  above roo f s  

(5) Modif icat ions and R e h a b i l i t a t i o n s  of t h e  
Photographic Laboratory,  Bui lding 8 

This  p r o j e c t  provides  f o r  v a r i o u s  mod i f i ca t ions  
t o  r e h a b i l i t a t e  d e t e r i o r a t e d  chemical p ip ing  and l eak ing  
v a l v e s ,  t o  i n s t a l l  f o u r  unde r f loo r  d r a i n  l i n e s ,  and t o  
connect a l l  chemical waste systems t o  t h e s e  central  d r a i n s .  
I n s t a U a t i o n  is  a l s o  included f o r  a Government s u r p l u s  
f i l m  p rocesso r ,  r e l o c a t i o n  of a b l ack  and wh i t e  Versamat 
p rocesso r ,  r e l o c a t i o n  of s t a i n l e s s  steel s i n k s  and a s s o c i a t e d  
plumbing i.n t h e  f i l m  p rocess ing  l a b o r a t o r i e s ,  
t h e  p r o j e c t  i nc ludes  i n s t a l l a t i o n  of r e c y c l i n g  systems t o  
elimi.nate ob jec t ionab le  waste d i scha rges .  

I n  a d d i t i o n ,  

( 6 )  R e h a b i l i t a t i o n  and Modif icat ion of "Zero-G 
F a c i l i t y  "' 

This  p r o j e c t  provides  f o r  r e f u r b i s h i n g  t h i s  
f a c i l i t y  ant1 surrounding area. 
w a l l s  of t h e  water immersion f a c i l i t y  , f l o o r s  , access 
s t a i r w a y s ,  and s a f e t y  equipment w i l l  be  cleaned and re- 
pa in t ed .  The preceding work is  requ i r ed  t o  coun te rac t  
co r ros ion  i n  t h i s  crew t r a i n i n g  f a c i l i t y .  It a l s o  pro- 
v i d e s  f 011 t h e  mod i f i ca t ion  of t h e  computer and support  
equilimenl: areas. These mod i f i ca t ions  c c n s i s t  of 
e lectr ica  1 work , changing v i sua l  d r i v e  c a b l i n g ,  r e l o c a t i n g  
and a d j u s t i n g  t h e  a i r  cond i t ion ing  ductwork, and r e h a b i l i t a -  
t i n g  t h e  computer hardware areas. This work is requ i r ed  t o  
reconf i g u r e  and upgrade t h e  f l i g h t  crew s i m u l a t o r  areas f o r  
support  (of :Skylab and follow-on manned space f l i g h t  programs. 

The i n t e r i o r  and e x t e r i o r  

( 7 )  Modif icat ion of Laboratory A r e a  i n  F l i g h t  
Operation O f f i c e ,  Bui lding 4 

$2!i0,000 

130,000 

80,000 

This  p r o j e c t  provides  f o r  t h e  mod i f i ca t ion  
of t h e  l a b o r a t o r y  areas i n  t h e  c e n t r a l  co re  of a l l  t h r e e  
f l o o r s .  These mod i f i ca t ions  c o n s i s t  of e lec t r ica l  work, 
r e c o n f i g u r a t i o n  of t h e  area, and r e a l i g n i n g  and ba lanc ing  



t h e  air  ccniditioning system, This work is r e q u i r e d  t o  
r econf igu re  and upgrade t h e  l a b o r a t o r y  space i n  t h e  
c e n t r a l  co?:e of t h e  b u i l d i n g  f o r  support  of Skylab 
and follow-on manned space f l i g h t  programs. 

(8') Modif icat ion of Systems and Work Areas, 
Space Environment Simulat ion Laboratory,  Bui lding 32 

This  p r o j e c t  provides  f o r  mod i f i ca t ion  t o  
t h e  va r ious  systems and work areas requ i r ed  t o  service 
the  environmental  chambers. The work w i l l  i n c l u d e  
mod i f i ca t ion  t o  t h e  h e a t i n g  system t o  accommodate exhaust 
from t h e  ciliarnbers, i n s t a l l i n g  l i q u i d  n i t r o g e n  l i n e s  
f o r  Chamber 13, modifying Chamber A t o  improve maintain- 
a b i l i t y  and c o n t r o l  a i r  p o l l u t i o n ,  and modifying an 
area t o  be used f o r  t h e  r e p a i r  and adjustment of s o l a r  
xenon lamps. The p r e s e n t  system f o r  h e a t i n g  t h e  gaseous 
n i t r o g e n  i s  inadequate.  The l i q u i d  n i t r o g e n  system f o r  
Chamber B d i l l  c o n t r o l  t h e  backstream contamination 
from t h e  difEusion pumps t o  prevent  contaminating 
s e n s i t i v e  experiments and o t h e r  t es t  a r t ic les .  The a i r  
p o l l u t i o n  co i i t ro l  work w i l l  reduce t h e  amount of s o l a r  
lamp carbon dust  being r e l e a s e d  t o  the  atmosphere. The 
area f o r  working on xenon lamps w i l l  provide f o r  e f f i c i e n t  
s e r v i c i n g  of s o l a r  lamp system modules n e a r  t h e  chamber 
with adequate environmental  c o n t r o l .  

(9) Modif icat ions of A i r  Conditioning and 
E l e c t r i c  Power Systems Mission Con t ro l  Center ,  
Bui lding 30 

This  p r o j e c t  provides  f o r  i n s t a l l a t i o n  of 
a d d i t i o n a l  f e e d e r s  , breake r s  , d u c t s  , panels  , and t r a n s -  
formers t c  i n c r e a s e  t h e  e l e c t r i c  power s e r v i c e  between 
t h e  Emergency Power Building 48 and Building 30, and f o r  
t h e  i n s t a l l a t i o n  of a d d i t i o n a l  a i r  cond i t ion ing  equipment 
t o  i n c r e a s e  t h e  cool ing capac i ty  f o r  t h e  second f l o o r  
area of Bui lding 30. This work is  requ i r ed  t o  provide 
f o r  t h e  inc reased  power requirements and t h e  inc reased  
a i r  cond i t ion ing  load r e s u l t i n g  from conversion t o  Skylab 
suppor t .  The Skylab program r e q u i r e s  t h e  i n s t a l l a t i o n  
of a d d i t i o n a l  computers, consoles  and a u x i l i a r y  equipment 
which w i l l .  place an a d d i t i o n a l  load on t h e  power and a i r  
cond i t ion ing  systems. The e x i s t i n g  a i r  cond i t ion ing  

$,293,000 

130,000 
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system is marginal f o r  t h e  mission ope ra t ions  
wing of t h e  bu i ld ing .  
q u i r e  a d d i t i o n a l  equipment and pe r sonne l  which 
w i l l  over load t h e  e x i s t i n g  a i r  cond i t ion ing  
s y s  t e m .  

The Skylab program w i l l  re- 

(10) Modif icat ion of t h e  Computer Support 
Equipment Area C e n t r a l  Data Of f i ce ,  Bui lding 12  

This  p r o j e c t  provides  f o r  t h e  d i sconnec t ion  
and removal of a s u b s t a n t i a l  amount of non-computer d a t a  
reduct ion equipment, two Univac 1107 computers, and 
two Univa.c: 1106 computers, and f o r  t he  i n s t a l l a t i o n  
of new non-c omputer d a t a  r educ t ion  equipment and one 
new 1lniva.c: 1110 computer, replacement of t h e  modified 
f l o o r i n g  i n  t h e  equipment area, i n s t a l l a t i o n  of new 
power and s i g n a l  c a b l e s ,  and mod i f i ca t ions  t o  t h e  a i r  
cond i t ion ing  system t o  accommodate t h e  new equipment. 
This project .  is r equ i r ed  t o  meet t h e  requirements i m -  
posed by t h e  change over from t h e  Apollo program t o  
the  Skylath program. A l s o ,  a c o s t  r educ t ion  is r e a l i z e d  
by t h e  exchange of t he  two Univac 1106 computers f o r  
one IJnivac 1-110. This mod i f i ca t ion  w i l l  provide t h e  
capahi1it:y t:o support  t h e  Skylab mission.  

(2 .  --- Marshal l  Space F l i g h t  Center  

i(.L) Modif icat ion of S t r u c t u r e s  and Mechanics 
Laboratory,  Bui lding 4619 

Provides f o r  mod i f i ca t ion  of e x i s t i n g  
e l e c t r i c a l  power, h e a t i n g ,  a i r  cond i t ion ing ,  w a t e r  and 
sewer systeins, and o f f i c e  and l a b o r a t o r y  space.  This  
work i s  r equ i r ed  t o  permit i n s t a l l a t i o n  of s p e c i a l  test 
equipment t o  be used i n  e v a l u a t i o n  of v a r i o u s  s h u t t l e  
p r o j e c t  (concepts and t o  provide more e f f e c t i v e  manage- 
ment of pay load development e f f o r t s  . 

( 2 )  Modif icat ion of Acce le ra t ion  and T e s t  
F a c i l i t y ,  B.uilding 4476 

!$60,000 

1 1 555,000 

200,000 

130,000 

Provides f o r  mod i f i ca t ion  of t h e  O p t i c a l  T e s t  
Tower i n  Bui lding 4476 and i n s t a l l a t i o n  of a ver t ica l  
vacuum t ' e s t  chamber. The tes t  chamber w i l l  b e  approximately 
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9.5 f ee t  hy 55 f e e t  and provide a vacuum of t o r r .  
This  incraiased test  c a p a b i l i t y  w i l l  be  used t o  measure 
t o l e r a n c e s  of m i r r o r s  and t o  test o p t i c a l  systems 
r e q u i r e d  in f u t u r e  f l i g h t  programs. 

( :3 )  R e h a b i l i t a t i o n  of Missile Assembly 
Shop ,and O f f i c e  Building 4705 

Provides f o r  upgrading of l i g h t i n g  and a i r  
cond i t ion ing  f o r  approximately 9,000 squa re  f e e t  of 
off  ice  a r e a  <and replacement of t h i r t y  d e f e c t i v e  i n s u l a t e d  
windows 011 t h e  w e s t  s i d e  of t h i s  b u i l d i n g .  A c e n t r a l  
a i r  cond i t ion ing  system w i l l  be  i n s t a l l e d  t o  r e p l a c e  
e x i s t i n g  window u n i t s  which have i n s u f f i c i e n t  coo l ing  
c a p a c i t y ,  and are worn out and c o s t l y  t o  ma in ta in .  

( 4 )  Modif icat ion t o  High P res su re  G a s  Pro- 
p e l l a n t  S y s t e m  

Provides  f o r  replacement of s i x  14,000 
ga l lon  l i q u i d  n i t r o g e n  s t o r a g e  tanks wi th  s i x  25,200 
g a l l o n  tanks obtained from s u r p l u s .  Included are re- 
moval of old founda t ions ,  i n s t a l l a t i o n  of new founda t ions ,  
new vacuum j a c k e t e d  connect ing p ip ing  and ex tens ion  of 
r o o f s  and catwalk f o r  p r o t e c t i o n  of o p e r a t i n g  personnel .  
The e x i s t i n g  14,000 g a l l o n  tanks are o l d  and u n r e l i a b l e  
wi th  a t  l e a s t  one tank out  of service a t  a l l  t i m e s  f o r  
r e p a i r s .  The inc reased  c a p a c i t y  provided by t h e  
25,200 g a l l o n  tanks is  requ i r ed  t o  m e e t  f u t u r e  test pro- 
gram demands f o r  l i q u i d  and gaseous n i t r o g e n  s t o r a g e .  

(5 )  R e h a b i l i t a t i o n  of P r i n t e d  C i r c u i t  Board 
F a c i l i t y ,  Bui lding 4741 

Provides  f o r  r e h a b i l i t a t i o n  of t h e  machine 
and p l a t i n g  shops and t h e  development and e t c h i n g  rooms. 
Inc ludes  i n s t a l l i n g  new doors ,  modifying and improving 
f l o o r  d ra inage ,  i n s t a l l i n g  a c i d  r e s i s t i v e  f l o o r  t i l e  
i n  t h e  pla . t ing shop, r e f u r b i s h i n g  of c e i l i n g s  and up- 
grading of v e n t i l a t i o n  and l i g h t i n g  systems. A l s o ,  
i nc ludes  c.ew o r  modified u t i l i t y  connections f o r  f o r t y  
p i eces  of e x i s t i n g  equipment. This  work is  requ i r ed  t o  
(1) expanc. c a p a c i t y  t o  manufacture new types of p r i n t e d  
c i r c u i t  boards , ( 2 )  i n c o r p o r a t e  new p rocesses  i n t o  c u r r e n t  

$50,000 

:Loo ,000 

80,000 



c a p a b i l i t y ,  ( 3 )  upgrade substandard work areas, ( 4 )  
e l i m i n a t e  p o t e n t i a l  environmental  h e a l t h  and s a f e t y  
hazards  , and ( 5 )  r ea r r ange  equipment f o r  improved 
o p e r a t i n g  e f f i c i e n c y .  

( 0 )  Modif icat ion of Guidance and Control  
Bui lding 4487 

Provides f o r  mod i f i ca t ion  of an area i n  
t h i s  1)uilcl:ing; f o r  t h e  mono l i th i c  and hybr id  m i c r o c i r c u i t  
mask making f a c i l i t y .  The area w i l l  be  rearranged i n t o  
t h r e e  r o o m  t o  house s p e c i a l  equipment f o r  making and 
i n s p e c t i n g  p r e c i s i o n  high r e s o l u t i o n  g l a s s  masks , an 
a i r  lock and a developing room. The equipment and 
developing rooms w i l l  be provided w i t h  c l e a n  room 
environment: of Class 10,000 and Class 30,000 
respective:ly . This f a c i l i t y  provides  f l o o r  area 
and equipnient: necessary t o  expose, develop, and in-  
s p e c t  high r e s o l u t i o n  g l a s s  masks. High q u a l i t y  
g l a s s  mask::; of one micron accuracy and h igh ly  
s p e c i a l i z e d  c:apabi l i t ies  i n  making photographic  
master m a s k s  are e s s e n t i a l  t o  con t inu ing  improve- 
ment i n  product ion technology f o r  m i c r o c i r c u i t  
devices .  

(:‘:I Modif icat ions of Guidance and Control  
Bui lding 4487 

Modify 2,600 squa re  f e e t  of l a b o r a t o r y  space 
i n  Bui lding 4487 t o  provide:  (1) Class 1,000 c l e a n  
benches f o r  use as a pho to l i t hograph ic  l a b o r a t o r y ;  ( 2 )  a 
Class 10,000 c l ean  room f o r  e t c h i n g ,  d i f f u s i o n ,  metal- 
i z a t i o n  arid wafer  probe; and ( 3 )  chemicals and equipment 
s t o r a g e .  1:mproved c a p a b i l i t y  is  needed t o  assist i n  
s o l v i n g  er:j.st.ing problems encountered i n  a p p l i c a t i o n s  
of i n t e g r a t e d  c i r c u i t s  t o  space systems. The proposed 
c l ean  roonis w i l l  provide proper  environment f o r  t i g h t l y  
c o n t r o l l e d  experiments t o  h e l p  s o l v e  c u r r e n t  a p p l i c a t i o n s  
problems arid f o r  f a b r i c a t i o n  of microscopic  and h igh  
p u r i t y  mat €!rial r equ i r ed  i n  mono l i th i c  m i c r o e l e c t r o n i c s .  

(€;>I R e h a b i l i t a t i o n  of Environmental Controls  i n  
Missi1.e Amenibly Shop Building 4705 

$75,000 

100,000 

50,000 

Provides  f o r  r e p l a c i n g  e x i s t i n g  environmental  
c o n t r o l  equipment i n  two former engine ce l l  rooms , t o t a l l i n g  



3,400 square f e e t .  The new u n i t s  w i l l  have necessa ry  
capac i ty  t o  c o n t r o l  humidity t o  50% under a l l  o p e r a t i n g  
condit: ions and t o  f i l t e r  p a r t i c u l a t e  matter t o  a Class 
10,000 c l e w  room s t anda rd .  This  upgrading is  r e q u i r e d  
t o  conform t o  process  s p e c i f i c a t i o n s  f o r  tube b r a z i n g  
and insu1at in:g of f l i g h t  hardware i t e m s .  

(9 )  Modif icat ion of Assembly Building 4656 

Provides f o r  r e l o c a t i o n  of h y d r a u l i c  f a c i l i t i e s  
from t h e  Guidance and Contro.1 Building 4487 t o  Bui lding 
4656. Inc ludes  c o n s t r u c t i o n  o f :  (1) a p i t  t o  i n s t a l l  an 
e x i s t i n g  engine - v e h i c l e  dynamic load s imula to r ;  and (2)  
an a c t u a t o r  t e s t  f i x t u r e  f o r  v a r i a b l e  a c t u a t o r  t es t  con- 
f i g u r a t i o n s .  This  work i s  r equ i r ed  i n  t h e  development 
and t e s t i n g  of a c t u a t o r s  f o r  space v e h i c l e  guidance and 
c o n t r o l  systems. 

(10) Modif icat ion of Equipment T e s t  Shop 
Building 4728 

Modify 1,800 square f e e t  of shop space t o  
provide an Electr ical  C i r c u i t  Layout P rocess ing  Laboratory 
f o r  p rocess ing  e l e c t r i c  c i r c u i t  l a y o u t s  i n t o  master p a t t e r n  
f i l m s ,  neg,atives and o t h e r  a r t  work necessary t o  manufacture 
p r i n t e d  c i r c u i t  boards and m i c r o c i r c u i t  dev ices .  Inc ludes  
p a r t i t i o n s  t o  provide s i x  l a b o r a t o r y  rooms, new l i g h t i n g ,  
f l o o r  t i l e ,  humidity c o n t r o l l e d  a i r  cond i t ion ing ,  and 
plumbi-ng arid e l e c t r i c a l  o u t l e t s  f o r  i n s t a l l a t i o n  of e x i s t i n g  
equipment. E,xisting f a c i l i t i e s  are inadequate i n  s i z e ,  
arrangement: and a b i l i t y  t o  be kept  s u f f i c i e n t l y  c l e a n  t o  
produce ac:c:eptable products  f o r  use i n  manufacturing p r i n t e d  
c i r c u i t  boarcls . An upgraded c a p a b i l i t y  i s  u rgen t ly  needed 
f o r  t h i s  i n p o r t a n t  work. 

( l l - ;~ R e h a b i l i t a t i o n  of Guidance and Control  
Building 4487 

Provides  f o r  r e h a b i l i t a t i o n  of environmental  
c o n t r o l  s p t c ? m  and f i r e  p r o t e c t i o n  on t h e  f i r s t  and second 
f l o o r s  of Wing A .  Inc ludes  reworking of temperature  and 
humidity c o n t r o l  equipment , and i n s t a l l a t i o n  of f i r e  w a l l s  , 
f i r e  d e t e c t i o n  and p reven t ion  equipment. Environmental 
c o n t r o l  eq.Jipment w a s  i n s t a l l e d  on an improvised b a s i s  as 
assignment and u s e  of Wing A changed over  t h e  yea r s  and 

$90 , 000 

70,000 

50,000 
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r e q u i r e s  upgrading t o  reduce maintenance c o s t s  and p rov ide  
a s a t i s f a c t o r y  o p e r a t i n g  environment. Because of space 
realignments and changed occupancies , a d d i t i o n a l  f i r e  
s a f e t y  mea.s,ures are r e q u i r e d  t o  m e e t  s t anda rds .  

(12)  R e h a b i l i t a t i o n  of Power D i s t r i b u t i o n  System 
i n  Storage and O f f i c e  Building 4471 $212,000 

R e w i r e  e l e c t r i c a l  d i s t r i b u t i o n  t o  and w i t h i n  
t h i s  b u i l d i n g ;  c o n s o l i d a t e  s i x  t r ans fo rmer  banks i n t o  one; 
e l i m i n a t e  f i f  t y  pane l  boards ; r ea r r ange  f e e d e r  and load 
c i r c u i t s .  T h e  e x i s t i n g  e l e c t r i c a l  d i s t r i b u t i o n  system 
has been modified and expanded f o r  t h e  p a s t  15 y e a r s  t o  
conform t o  changes i n  u t i l i z a t i o n  of Bui lding 4471. A s  
t h e  need E . I - O S ~ ,  a new s u b s t a t i o n  w a s  i n s t a l l e d  and power 
d i s t r i b u t e d  i n t e r n a l l y  f o r  t h e  p a r t i c u l a r  f u n c t i o n  involved. 
This  a c t i o n  l e d  t o  a conglomeration of t r ans fo rmers ,  pane l s  , 
f e e d e r s  and long runs t o  va r ious  loads.  A t  t h e  p r e s e n t  
t i m e ,  c e r t a i n  systems are overloaded and o t h e r  systems 
c o n t a i n  ha rd ly  any load .  Low v o l t a g e  cond i t ions  are 
produced , tis sys  t e m s  become overloaded and new d i s t r i b u t i o n  
transformei-s are r e q u i r e d ,  t hus  adding t o  t h e  conglomeration. 
This  condi t.ion w i l l  cont inue t o  pyramid as f u n c t i o n a l  changes 
occur .  The  p re sen t  system has become c o s t l y  t o  ma in ta in ,  
extend and o p e r a t e ,  and should be modernized and updated 
t o  m e e t  cui-rent and f u t u r e  occupancy needs.  This  provides  
f o r  Phase 1- of t h i s  work. 

(13;i Modif icat ion of Space Science Laboratory , 
Building 44  8 3. 

Modify 14,000 squa re  f e e t  t o  i n c l u d e  a i r  
condit:ioni.rig and h e a t i n g ,  p a r t i t i o n s ,  c e i l i n g s ,  l i g h t i n g ,  
u t i l i t i e s  ,, exhaust  f a n s  and hoods. The modified space 
w i l l  be used t o  c o n s o l i d a t e  space phys ic s  r e sea rch  re- 
qu i r ed  t o  support  development of launch v e h i c l e s  and 
spacecraf t :  P re sen t  Space Sciences Laboratory ac t iv i t ies  
are l o c a t e d  i n  Bui lding 4481. and 4331. The l a t te r  b u i l d i n g  
is a conveirted W . W .  11 manufacturing b u i l d i n g  cons t ruc t ed  
of steel  frame and cement a s b e s t o s  s i d i n g .  It is i n  very 
poor c o n d i t i o n ,  no t  economical t o  r e p a i r  , and is  scheduled 
f o r  demoli.r:ion when t h e  r equ i r ed  mod i f i ca t ion  i s  completed 
and space r e sea rch  a c t i v i t i e s  are conso l ida t ed  i n  Bu i ld ing  
4481. 

140,000 
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(14)  Modi f ica t ion  of Surface  Treatment F a c i l i t y  
Bui ld ing  4760 

Provides  f o r  mod i f i ca t ions  of e x i s t i n g  space  
and construc: ion of two a d d i t i o n s ,  t o t a l l i n g  2,300 square  
f e e t  t o  t h e  exfist ing s u r f a c e  coa t ing  f a c i l i t y  i n  Bui lding 
4760. A 27 by 33 f o o t  s e c t i o n  of t h e  e x i s t i n g  l a r g e  
spray  booth w i l l  be modif ied t o  permit  i n s t a l l a t i o n  of 
two bench type spray  booths ,  each 10 x 10 x 8 f o o t  h igh ,  
equipped t o  flow condi t ioned and f i l t e r e d  a i r  over  o b j e c t s  
be ing  s u r f a l c ?  tcoated. A new 26 x 2 8  x 28 f o o t  h igh  spray  
booth w i l l  be  provided t o  s u r f a c e  coa t  o b j e c t s  i n  similar 
f a sh ion  up t o  22 f e e t  diameter  and 24 f e e t  h igh .  Necessary 
modi f ica t ions  w i l l  be made i n  t h e  r e f r i g e r a t i o n  and a i r  
handl ing  system t o  provide t h e  condi t ioned  and f i l t e r e d  
a i r  flows t o  Class 100,000 c l ean  room s t anda rds .  This work 
is needed t o  provide inc reased  c a p a b i l i t y  t o  proper ly  apply 
thermal  c o n t r o l  (low s o l a r  absorptance t o  i n f r a r e d  emi t tance  
r a t i o )  coa t ings  t o  l a r g e  s i z e  exper imenta l ,  developmental  
and aerospace f l i g h t  hardware o b j e c t s .  This  w i l l  complete 
the  work i n i t i a t e d  i n  N 1971. 

D.  --- Michoud Assembly F a c i l i t y  

(1) R e h a b i l i t a t i o n  of Drainage System 

Replace p ipe  and ca tch  bas ins  n o r t h  and 
south of Sa turn  Boulevard and w e s t  of Venus Drive.  
O r i g i n a l  sys8tem w a s  i n s t a l l e d  i n  1943. P ipes  and b a s i n s  
have d e t e r i o r a t e d  t o  t h e  p o i n t  where they  must be  re- 
placed t o  provide adequate dra inage .  

(2) F i r e  P r o t e c t i o n  System i n  Computers and 
Of f i ce  Buil.tling 901 ( S l i d e l l )  

Provides  f o r  i n s t a l l a t i o n  of a f i r e  pro- 
t e c t i o n  system i n  Bui ld ing  901 a t  S l i d e l l  (110,500 SF).  
A t  t h e  present: t i m e ,  t h i s  b u i l d i n g  has  a f i r e  d e t e c t i o n  
system, but: i s  no t  p r o t e c t e d  by a s p r i n k l e r  system. 
This  f a c i l i t y  provides  computer s e r v i c e s  f o r  Michoud 
Assembly Faci: t i ty and M i s s i s s i p p i  T e s t  F a c i l i t y .  The 
computer equipment contained i n  t h i s  b u i l d i n g  i s  valued 
a t  $20,000,000 and t h e  f a c i l i t y  s t r u c t u r e  i s  valued a t  
$4,500,000. P r o j e c t  is requi red  t o  provide p r o t e c t i o n  
of h igh  va:LlJe equipment and f a c i l i t y .  This  provides  f o r  
t h e  h igh  pr io : r i ty  f e a t u r e s  of a t o t a l  p r o j e c t  es t imated  
t o  c o s t  $265,000. 

$208,000 

- 2,$5,000 

1115,000 

140,000 
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E .  --- M i s s i s s i p p i  Test F a c i l i t y  

(1) Modif icat ion t o  A i r  Condi t ion ing  System 
i n  Component 'Test F a c i l i t y  Bui ld ing  8100 

Provides  a d d i t i o n a l  a i r  cond i t ion ing  and 
humidity c o n t r o l  f o r  t h e  in s t rumen ta t ion  and s t a n d a r d s  
l a b o r a t o r i e s  r e l o c z t i d  from Building 1105. P r e s e n t  
system has  i n s u f f i c i e n t  c a p a c i t y  t o  provide  p rope r  
environmental  c o n t r o l  f o r  t h e  computer equipment and 
in s t rumen ta t ion  a s soc ia t ed  wi th  t h e s e  r e l o c a t e d  
l a b o r a t o r i e s  and must be  updated t o  m e e t  r equ i r ed  
t o l e r a n c e s .  

F.  Va.rious Loca t ions  ---- 

(1) R e h a b i l i t a t i o n  and Modif ica t ion  of I n d u s t r i a l  
P l a n t s  

This  p r o j e c t  p rovides  f o r  r e h a b i l i t a t i o n  of 
t h e  faci1i.t:ie.s , u t i l i t i e s  and suppor t  systems as r e q u i r e d  
a t  NASA i n d u s t r i a l  p l a n t s  i.n o rde r  t o  main ta in  t h e  
f a c i l i t i e s  i n  a s e r v i c e a b l e  cond i t ion  t o  m e e t  b a s i c  
funct tonal .  needs.  This  work. involves  necessa ry  r e p a i r  of 
water:, sewage , h e a t i n g  and power l i n e s  s torm d r a i n s  
park ing  lots !, a i r  cond i t ion ing  and b u i l d i n g  equipment 
assocj-atetl w i t h  t h e  indus t r i . , a l  p l a n t s  a t  l o c a t i o n s  such 
as Carioga Park,  Downey , and Santa  Susana, C a l i f o r n i a .  
There i s  s i g n i f i c a n t  investment  i n  t h e  f a c i l i t i e s  a t  t h e  
i n d u s t r i a l  p l a n t s  which must. be  p ro tec t ed  by a com- 
prehens ive  program of r e p a i r s  and replacement .  The 
ma jo r i ty  o : E  t h e s e  f a c i l i t i e s  were cons t ruc t ed  20 t o  30 
yea r s  ago ,md many are now i n  need of r e h a b i l i t a t i o n .  
p r o j e c t  wf iL1  i nc lude  t h e  type  of work r e q u i r e d  t o  p r o t e c t  
t h e  Goverriineiit investment , prevent  d e t e r i o r a t i o n  and 
main ta in  .:lie f a c i l i t i e s  i n  i:i s e r v i c e a b l e  cond i t ion ,  

This  

2 .  OFFICI!: O:? SPACE SCIENCE ----- 

A. Goddard Space F l i g h t  Center  --- 

(1) Modif ica t ion  of F i r e  P r o t e c t i o n  Systems 
i n  Bui ld ings  1, 4 and 1 2  

- $ too ,000 

LOO , 000 

245,000 

245,000 

( 2 , 4 5 0 , 0 0 0 )  

- 1 , 0 0 5 , 0 0 0  

( a )  Space Pro. jects  Bui ld ing  1 (25 ,000 square  
f e e t )  : Spr i* ik l e r  p r o t e c t i o n  w a s  provided i n  t h e  computer 
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and te lephone equipment areas of t h i s  b u i l d i n g  i n  FY 1970. 
This  propassed p r o j e c t  w i l l  provide l i k e  s p r i n k l e r  pro- 
t e c t i o n  f a r  t h e  f i r s t  and second f l o o r s  which con ta in  t h e  
h igh ly  comtiustible magnetic t a p e  and punch card l i b r a r i e s ,  
key punch equipment, programming a c t i v i t i e s  and s c i e n t i f i c  
and admin i . s t r a t ive  o f f i c e  areas. This is  a c o n t i n u a t i o n  
of t h e  phased program of f i r e  p r o t e c t i o n  and completes 
t h e  work piresently r equ i r ed  i n  t h i s  b u i l d i n g .  

(b) Laboratory Building 4 (35,000 squa re  
f e e t )  : Th;-s b u i l d i n g  houses thermal  des ign ,  o p t i c a l  
measuremerits coa t ings  and r a d i o  t e l eme t ry  a c t i v i t i e s .  
Components; arid s p a c e c r a f t  f o r  f u t u r e  f l i g h t s  are housed 
and t c s t e d  i n  t h i s  b u i l d i n g ,  A s i g n i f i c a n t  f i r e  could 
result: i n  major delay i n  f l i g h t  schedules  as w e l l  as h igh  
d o l l a r  p rope r ty  loss .  
t he  f i r e  p r o t e c t i o n  program f o r  t h i s  b u i l d i n g .  

This proposed work w i l l  complete 

(c )  Tracking and Telemetry Laboratory 
Building .L2 (90,000 square f e e t ) :  This  b u i l d i n g  houses 
t h e  T i m e  Standard F a c i l i t y  i n  a d d i t i o n  t o  t h e  Manned 
Mission Support and Laser Development L a b o r a t o r i e s .  
The provi!;ion of adequate f i r e  p r o t e c t i o n  is  e s s e n t i a l  
t o  avoid high va lue  l o s s  and program mission de lay .  The 
T i m e  Standard F a c i l i t y  coord ina te s  s i g n a l s  between space- 
c r a f t  and c r i t i c a l  network command and c o n t r o l  computers 
i n  Bui lding 14. 
a l l  p r e s e n t l y  envis ioned work. 

The work proposed h e r e  w i l l  complete 

( 2 )  Modif icat ion of EKTS Data Handling Area 
Building 23 

Provides  f o r  mod i f i ca t ion  of 5,000 squa re  
f e e t  of d a t a  handl ing and support  areas on t h e  t h i r d  
f l o o r  of Bui lding 23 and inc ludes :  
F a c i l i t y ;  e l e c t r o n i c  maintenance and suppor t  areas; 
improvement of a i r  cond i t ion icg  and humidity c o n t r o l s  
f o r  equipment areas and p rov i s ion  of a materials 
handl ing device f o r  f i l m  and f i n i s h e d  product handl ing.  
Modif icat jons t o  Earth Resources Technology Sa te l l i t e  
Data Handling Area on t h e  t h i r d  f l o o r  are necessa ry  
t o  meet changing and i n c r e a s i n g  program requicements . 

The Image Generat ing 

$ LOO ,000 
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( 3 )  Replacement of Cooling Towers, Bui ld ings  
1 and 3 

Replaces f i v e  e x i s t i n g  cool ing  towers inc lud ing  
t h r e e  011 Bui ld ing  3 wi th  a t o t a l  of 500 ton capac i ty  and 
two on Building 1 wi th  a t o t a l  capac i ty  of 625 tons .  These 
10-year o ld  towers have d e t e r i o r a t e d  badly and r e q u i r e  re- 
placement t o  avoid h igh  r e c u r r i n g  maintenance cos t and 
f requent  outages.  

( 4 )  Modif ica t ion  t o  40-foot Co i l  Bui lding a t  
Magnetic T e s t  F a c i l i t y  

This  p r o j e c t  p rovides  (1) temperature  and 
dew po in t  c o n t r o l  t o  main ta in  temperature  below 500F a t  
a l l  times, and ( 2 )  f i l t r a t i o n  and a i r  wash equipment f o r  
contaminat icn removal. Included are an a i r  plenum chamber, 
mechanical equipment room a d d i t i o n ,  and mod i f i ca t ions  t o  
ductwork and r e f r i g e r a t i o n  s y s t e m .  These modi f ica t ions  
are required t o  provide improved environmental  t es t  
cond i t ions  and avoid t h e  many de lays  and abbrevia ted  tests 
and experirrents which have occurred i n  t h e  p a s t  due t o  poor 
test  envircnment . 

(5) R e h a b i l i t a t i o n  of Road System 

E’rovides f o r  r e s u r f a c i n g  of 9,000 square  yards  
of e x i s t i n g  a s p h a l t  s u r f  ace roads ,  r ep lac ing  approximately 
1,000 square  ya rds  of badly  cracked a s p h a l t  paving ad jacen t  
t o  bui:tding;:;, regrading  and r e l i n i n g  d i t c h e s  and modifying 
roads t o  inprove t r a f f i c  flow. O r i g i n a l  road des ign  pro- 
vided f o r  :- igh t  duty t r a f f i c ;  however, t r a f f i c  w i th  heavy 
wheel Loads have,  of n e c e s s i t y ,  been requi red  t o  use c e r t a i n  
of t h e  road:; i n  t h e  shop a rea .  Consequently,  road s u r f a c e s  
and t h e i r  limes are now showing t h e  e f f e c t  of t h i s  hard 
use and mu:; t b e  r epa i r ed  t o  prevent  f u r t h e r  d e t e r i o r a t i o n .  
I n  some low areas ground w a t e r  condi t ions  have a f f e c t e d  t h e  
suppor t ing  capac i ty  of t h e  subgrade r e q u i r i n g  r e su r fac ing .  
This  i s  t h e  i n i t i a l  phase of a comprehensive program t o  
improvle roads and dra inage  sys t e m s  a t  GSFC. 

( 6 )  :!4odifications t o  Computer F a c i l i t i e s  

$75,000 

2ii5,OOO 

100,000 

:!55,000 

Provides f o r  mod i f i ca t ions  t o  d a t a  process ing  
a reas  i n  e i g h t  b u i l d i n g s ,  i nc lud ing  e lec t r ica l ,  mechanical 
systems and p a r t i t i o n  and f l o o r  changes t o  s u i t  equipment 
changes and replacements .  Equipment changes are requi red  



t o  m e e t  changing technical requirements  of v a r i o u s  
R&D programs. Bu i ld ings  involved i n  t h i s  p r o j e c t  are 
Nos. 1, 3/14, ' 7 ,  18, 2 2 ,  25 and 26. The a s s o c i a t e d  
d a t a  p rocess ing  system equipment m o d i f i c a t i o n s  and i t s  
i n s t a l l a t i o n  w f i l l  be  funded under t h e  R&D program. 
This i s  an i n i t i a l  phase of a longe r  range program t o  
m e e t  t h e s e  needs a t  GSFC. 

B . Jet  Propulsion Labcratory - --- 

(1) Modi f i ca t ion  t o  Sewage L i f t  S t a t i o n s  

This  p r o j e c t  p rov ides  f o r  mod i f i ca t ions  neces- 
s a r y  t o  provide f o r  auton;=ted c o n t r o l  of t h e  e x i s t i n g  g r a v i t y  
system <and th ree  l i f t  s t a t r c n s .  The C i t y  of Pasadena has  
l i m i t e d  the  d i scha rge  rate 0:' sewage e f f l u e n t  through t h e  
meter from .JPL's  f o u r  independent systems t o  a t o t a l  of 500 
gpm t o  avoid f lood ing  of i t s  pump s t a t i o n .  The mod i f i ca t ions  
proposed a r e  r e q u i r e d  t o  m e e ;  t h i s  11 t a t " o n  on t h e  e f f l u e n t  
d i scha rge  rate:;. 

(2) Modi f i ca t ion  t o  Systems Development Laboratory 
U t i l i t y  Sys t e m s  205,000 

T h i s  p r o j e c t  provides  f o r  (1) backup e l e c t r i c a l  
power f o r  t h e  Systems Development Laboratory (SDL) by 
u t i l i z i n g  power from t h e  e x i s t i n g  emergency g e n e r a t o r s  i n  
the  Space P l i g h t  Operat ions F a c i l i t y  (SFOF). This  w i l l  
requi-? z d d i t i o n a l  swi t chgea r  i n  t h e  SFOF and t h e  SDL and a 
t r ansmiss ion  l i n e  between t h e  two b u i l d i n g s ;  and (2) backup 
a i r  cond i t ion ing  i n  t h e  SDL by us ing  c h i l l e d  water from t h e  
a i r  cond i t ion ing  systems i n  SFOF. This w i l l  r e q u i r e  c h i l l e d  
water piping through t h e  connect ing in s t rumen ta t ion  t u n n e l  
and new a i r  hand l ing  c o i l  u n i t s  on each f l o o r  of t h e  SDL. 
Viking Mission Support areas t o  b e  l o c a t e d  i n  t h e  SDL are 
e s s e n t i a l  t o  f u l l  mission support  of t h e  Viking mis s ions .  
P o t e n t i a l  power o r  lengthy a i r  cond i t ion ing  outages due 
t o  equipment f a i l u r e s  could s e r i o u s l y  j e o p a r d i z e  t h e  mis s ion  
du r ing  c r i t i c a l  phases of t h e  f l i g h t .  For t h e s e  reasons 
f u l l  redundancy is  e s s e n t i a l .  

(3) R e h a b i l i t a t i o n  of A i r  Condi t ioning System 
i n  Laborator,y and O f f i c e  Bu i ld ing  125 1'55 , oao 

Refurbish and upgrade a i r  cond i t ion ing  systems 
by t h e  r e p l x e m e n t  of t h e  o b s o l e t e  two-pipe, h o t / c h i l l e d  
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water and a i r  cond i t ion ing  system. 
system i n  t h i s  b u i l d i n g  i s  a n t i q u a t e d  and provides  unsatis- 
f a c t o r y  .service. It has  been t h e  sou rce  of continuous 
maintenance and must be r e h a b i l i t a t e d .  

The a i r  cond i t ion ing  

( q )  Modif icat ion of F i r e  P r o t e c t i o n  System 

I n s t a l l  s p r i n k l e r s  i n  two b u i l d i n g s  , smoke 
d e t e c t o r s  i n  fou r  b u i l d i n g s  and automatic  s i g n a l  systems 
i n  twenty-two b u i l d i n g s .  This  work is  requ i r ed  t o  p r o t e c t  
high Idollar va lue  equipment such as computers , assembly 
and t e s t i n , g  a c t i v i t i e s  which are c r i t i c a l  t o  s p a c e c r a f t  
p r o j e c t  and r e sea rch  and development a c t i v i t i e s .  This i s  
a coni:inu:iiig investment i n  a phased p l a n  f o r  t h i s  work 
a t  JPL.  T l i i ~  p r o j e c t  r e p r e s e n t s  t h e  most urgent  work 
of t h a t  remalining t o  be done. 

C .  --- Wa.Llops S t a t i o n  

(It:) R e h a b i l i t a t i o n  of Seawall  and Groin System 

Replace sand and s o i l  a long p r o t e c t i v e  sand 
dune :line ind r e p a i r  damaged g ro ins  extending seaward from 
the  sc?awal.:t. Erosion of the dune l i n e  has  exposed t h e  bulk- 
head and j.s weakening t h e  e n t i r e  p r o t e c t i v e  system along 
11,200 l i n e a r  f e e t  of ocean f r o n t .  I n  a d d i t i o n ,  t e n  of t h e  
groins  have l o s t  t imber s h e e t i n g  on t h e i r  outboard areas 
and are no longer  e f f e c t i v e  i n  t r a p p i n g  t h e  moving sand 
caused by l i t t o r a l  d r i f t .  Repairs  are r e q u i r e d  i n  o r d e r  
t o  cont inue t o  provide p r o t e c t i o n  t o  t h e  launch f a c i l i t i e s  
from severe storm wave a c t i o n  w i t h i n  t h i s  area. 

( 2 )  R e h a b i l i t a t i o n  of Sounding Rocket F a c i l i t y  
Bui lding 2-55 

Replace t r a n s i t e  roof and s i d e w a l l  pane l s  and 
upgrade p r e s s u r e  r e l i e f  c a p a b i l i t y .  R e h a b i l i t a t e  h e a t i n g  
sys t em and e l e c t r i c a l  system. Since c o n s t r u c t i o n  of t h e  
launch tower,  more powerful f i r s t  s t a g e  b o o s t e r  motors have 
been used t o  i n c r e a s e  v e h i c l e  performance, r e s u l t i n g  in 
i nc reased  i n t e r n a l  p r e s s u r e  i n  t h e  enclosed launch tower 
a t  t h e  moment of v e h i c l e  f i r i n g .  Th i s  i nc reased  p r e s s u r e  
has r e s u l t e d  i n  loosening,  s p l i t t i n g  and a c t u a l  blowout 
of t h e  s i d e w a l l  and roof panels  and has  c r e a t e d  a hazard 

I,; 100 , 000 

895 ,000 

360,000 

195,000 
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from f a l l i n g  p a n e l s ,  as w e l l  as opening t h e  s t r u c t u r e  
t o  inclement weather.  The expansion of needed c a p a b i l i t y  
has  r e s u l t e d  from more s o p h i s t i c a t e d  payloads which re- 
q u i r e  b e t t e r  c o n t r o l  of temperature du r ing  t h e  launch 
p r e p a r a t i o n  s t a g e .  I n s t a l l a t i o n  of payload checkout 
equipment and a c l ean  room i n  t h e  v e h i c l e  ready room 
has s e v e r e l y  overloaded e x i s t i n g  e lec t r ica l  f e e d e r  
service and secondary c i r c u i t s  which w i l l  be  expanded 
as a p a r t  of t h i s  p r o j e c t .  

( 3 )  R e h a b i l i t a t i o n  of Water D i s t r i b u t i o n  System 

Inc rease  supply and improve r e l i a b i l i t y  of 
Wallops I s l a n d  water s t o r a g e  and d i s t r i b u t i o n  system by 
i n s t a l l i n g  a 50,000 g a l l o n  e l e v a t e d  s t o r a g e  tank t o  re- 
p l ace  an e x i s t i n g  d e t e r i o r a t e d  tank and by p rov id ing  a 
water m a i n  loop of 13,000 l i n e a l  f e e t  t o  connect t h e  
n o r t h e r n  and southernmost d i s t r i b u t i o n  systems. E x i s t i n g  
s e p a r a t e  systems r e q u i r e  s e p a r a t e  w a t e r  t r ea tmen t  e f f o r t  
and f a i l  t o  provide s u f f i c i e n t  flow and p r e s s u r e  f o r  
f i r e  p r o t e c t i o n  purposes.  The new t a n k ,  l oop ,  and c ross -  
connectors w i l l  un i fy  e x i s t i n g  systems,  reduce t r ea tmen t  
c o s t s  and provide alternate sources  of w a t e r  supply 
a t  launch areas f o r  p o s s i b l e  emergencies. 

3. --_- OFFICE, OF' AERONAUTICS AND SPACE TECHNOLOGY 

A,. Ames Research Center  --- 

(1) Modif icat ion t o  F l i g h t  and Guidance 
Simulation Laboratory Building N-243 

Provides  f o r  i s o l a t i o n  of t h e  equipment of 
t h e  v i s u a l  f l i g h t  s imula to r  from t h e  a s s o c i a t e d  c o n t r o l ,  
ope ra t ions  and maintenance area l o c a t e d  i n  F l i g h t  and 
Guidance Simulat ion Laboratory Building N-243. A 
p a r t i t i o n  w i l l  be  i n s t a l l e d  which w i l l  reduce d u s t  and 
maintenance requirements of t h e  s i m u l a t o r  and a s s o c i a t e d  
v i s u a l  d i s p l a y  equipment. I n  a d d i t i o n ,  t h e  o p e r a t i o n a l  
personnel  w i l l  be  provided a work area f r e e  from i n t e n s e  
l i g h t  and ra.diant hea t  produced by t h e  s i m u l a t o r  equip- 
ment. 1nc:reased use of t h i s  f a c i l i t y  makes t h i s  ref inement  
a c u r r e n t  need. 

$340,000 

( 21 ,8 15 , OOCl) 

265,000 

50,000 



(2)  'Yodif icat ion of F l i g h t  S imula tor  Laboratory 
Bui ld ing  N-213 

Provides f o r  t h e  mod i f i ca t ion  of 4,100 s q u a r e  
f e e t  t o  m e e t  sxpanded d i g i t a l - h y b r i d  computer requi rements .  
Included i s  i n s t a l l a t i o n  of r a i sed  computer f l o o r ,  c e i l i n g  , 
improviid l i g h t i n g  and inc reased  a i r  condi t ion ing .  A l s o  in-  
c ludes  conversion of Room 138 from shop t o  suppor t ing  
l a b o r a t o r i e s ,  r e q u i r i n g  a d d i t i o n a l  l i g h t i n g  and a i r  
condi t ion i i i3 ,  and an a s p h a l t  t i l e  f l o o r .  New f l i g h t  pro- 
j ec t s  r equ i r e  t h a t  hardware b e  brought  i n t o  computer areas 
f o r  more e:- Eect ive s imula t ion .  Because of t h e s e  new require--  
ments a d d i t i o n a l  area is needed t o  avoid conges t ion  and 
improve e f f  icfiericy of ope ra t ions .  

(3 )  Modif ica t ions  of. 2 '  x 2' Transonic  Wind Tunnel 

Provides  f o r  t h e  replacement of va r ious  m a t e r i a l s  
i n  t h e  2 '  IC 2 "  wind t u n n e l  s e c t i o n s  t o  permit  t h e  use of a 
heavy gas such as f r eon .  T h e  s u i t a b i l i t y  of a heavy gas  t o  
conduct: wind t:unnel i n v e s t i g a t i o n s  at inc reased  Reynolds Numbers 
w i l l  b e  t e a t e d  i n  t h e  2' x 2 '  wind t u n n e l  on a p i l o t  b a s i s .  
Inc rease  i n  Reynolds Numbers c a p a b i l i t y  i s  r equ i r ed  t o  avoid  
present. d i s p a r i t i e s  between wind t u n n e l  tests and f l i g h t  t e s t  
r e s u l t s .  Use of a heavy gas such as f r eon  may r e s u l t  i n  a 
t h r e e f o l d  i n c r e a s e  i n  tes t  Reynolds Numbers i n  e x i s t i n g  
pressur ized  wind tunne l s .  This  p r o j e c t  w i l l  permit  v e r i f  i c a t i o i i  
of t h e  heavy gas approach by mod i f i ca t ion  t o  t h e  s m a l l  2 '  x 2 '  
wind tunnel  p r i o r  t o  a p p l i c a t i o n  of t h i s  approach t o  t h e  l a r g e  
p re s su r i zed  wind t u n n e l s .  

B. Fli2;ht  Research Center  -- 
(1) R e h a b i l i t a t i o n  of L igh t ing  Systems 

R e h a b i l i t a t i o n  i s  r equ i r ed  t o  raise l i g h t i n g  
l e v e l s  t o  minimum s t anda rds  f o r  work performed. P o r t a b l e  
l i g h t i n g  s t a n d s  are c u r r e n t l y  used t o  supplement and i n c r e a s e  
t h e  e x i s t i n g  l i g h t i n g  levels.  

(2) R e h a b i l i t a t i o n  of Mechanical Systems and 
Equipment 

! ;95,000 

120,000 

- 420,000 

100,000 

200,000 

R e h a b i l i t a t e  a i r  cond i t ion ing  system, duct-  
work and coo l ing  towers ,  b o i l e r  p l a n t  c o n t r o l s ,  e l e v a t o r s  
and b r i d g e  c ranes .  R e h a b i l i t a t i o n ,  refurbishment  o r  
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r e p  lacernent i s  r e q u i r e d  due t o  n a t u r a l  d e t e r i o r a t i o n  , 
aging,  obsolescence and normal w e a r  and tear.  B o i l e r  
control:;,  e l e v a t o r ,  a i r  cond i t ion ing  equipment, coo l ing  
towers,  and ductwork have d e t e r i o r a t e d  t o  a p o i n t  
where re?lacement and r e h a b i l i t a t i o n  are necessary 
t o  avoid excess ive  maintenance o r  breakdown. 

(3) R e h a b i l i t a t i o n  of Roads and Paving 

R e h a b i l i t a t e  taxiways , run-up pads and 
roadways which are s p a l l i n g  and breaking up from w e a r  
and tear and exposure t o  t h e  elements.  These pave- 
ments r e q u f r e  t imely r e p a i r  t o  arrest f u r t h e r  
d e t e r i o r i i t i o n  and t o  avoid complete replacement.  

C .  -- .Jet Propuls ion Laboratory 

(1) Modif icat ion of Engineering F a c i l i t i e s  
Bui:Lding 188 

Provides  f o r  mod i f i ca t ion  of Bui lding 188, 
inc:Luding e l e c t r i c - d r i v e n  shock tubes , c a p a c i t o r  bank , 
charging apparatus  and a s s o c i a t e d  equipment. Modi- 
f i c a t i o n s  w i l l  i n c r e a s e  v e l o c i t y  of shock tubes from 
45 k i lome te r s  p e r  second t o  approximately 60 k i l o -  
m e t e r s  p e r  second and provide s u f f i c i e n t  test t i m e  a t  
high enough p r e s s u r e  t o  i n s u r e  equ i l ib r ium cond i t ions  
i n  t:es t s l u g s .  I n c r e a s e  i n  performance c a p a b i l i t y  
of shock: tubes i s  necessa ry  t o  cover complete range 
of v a r i a b l e s  expected f o r  e n t r y  of probes i n t o  
atmosphere of J u p i t e r  and o t h e r  major p l a n e t s .  

D .  -- Larigley Research Center  

(1) R e h a b i l i t a t i o n  of Generator P l a n t  
Buil-ding 11.52 

Upgrade i n t e r i o r  areas, w a l l s ,  c e i l i n g s ,  
f l o o r s  , l i g h t i n g  and rest rooms. Replace wood windows 
and doors .  Repair masonry. This  b u i l d i n g  w a s  b u i l t  
i n  t h e  15145-46 pe r iod  when proper  materials were 
d i f f i c u l t .  t o  s ecu re .  Qua l i ty  levels were then kep t  
t o  an a b s o l u t e  minimum. Normal wear and tear over  t h e  
i n t e r v e n i n g  25 y e a r s  now r e q u i r e s  t h a t  a g e n e r a l  re- 
furbishment of i n t e r i o r  o f f i c e  and work areas be under- 
taken i n  t h i s  b u i l d i n g  as p a r t  of a con t inu ing  b u i l d i n g  

$120,000 

100 .ooo 

100,0010 

1,230,000 _- 

206,000 
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improvement program. Replacement of r o t t i n g  wooden 
windows and door s ,  and r u s t i n g  steel sa sh  and r e p a i r  
of masoni:y lis r e q u i r e d  t o  prevent  e n t r y  of moi s tu re  
and t o  a r ~ e s t  a c c e l e r a t e d  d e t e r i o r a t i o n .  

( 2 )  R e h a b i l i t a t i o n  of Laboratory Bui ld ing  1229 

Upgrade i n t e r i o r  areas , w a l l s  , c e i l i n g s  , 
f l o o r s  , ;-ighti.ng, and rest rooms. Replace wood windows 
and d o o r s ,  Repair  masonry. Th i s  b u i l d i n g  w a s  a l s o  
built :  i n  !:he 1.945-46 pe r iod  when proper  materials w e r e  
scarce. Qua l i ty  l e v e l s  were kept  t o  an a b s o l u t e  
mininium. Normal wear and t e a r  over  t h e  p a s t  25 yea r s  
now i:equi.i:es, t h a t  a general.. refurbishment  of i n t e r i o r  
o f f i c e  arid work areas be undertaken i n  t h i s  b u i l d i n g  
as p a r t  c ~ f  E. cont inuing  b u i l d i n g  improvement program. 
Rep~acemertt of r o t t i n g  wooden windows and doors  , 
and r u s t i n g  s teel  sa sh  and r e p a i r  of masonry is  
requi-red t o  prevent  e n t r y  of mois ture  and t o  arrest 
acce l .e ra ted  d e t e r i o r a t i o n .  

( 3 )  R e h a b i l i t a t i o n  of A i r  Condi t ion ing  i n  
Laborator)  Bui ld ings  1230 and 1219 

Consol ida te  and upgrade a i r  cond i t ion ing  
systems - c h i l l e r s ,  ductwork, c o n t r o l s  as w e l l  as 
necessary  e l e c t r i c a l  i t e m s .  These b u i l d i n g s  w e r e  con- 
s t r u c t e d  i n  t h e  1945-46 pe r iod  and a i r  cond i t ion ing  
has  been added on an improvised b a s i s  over  t h e  p a s t  
y e a r s .  Each bu i ld ing  now h a s  s e v e r a l  systems of almost 
every type and k ind  a v a i l a b l e .  
s h o r t  l i v e d  and submarginal  i n  t h e i r  a v a i l a b i l i t y  t o  
ob ta in  o p e r a t i o n a l  d i v e r s i t y .  They r e q u i r e  many d i f f e r e n t  
s p a r e  p a r t s  and are f r e q u e n t l y  i n  a breakdown/shutdown 
mode. The r e s u l t  i s  poor performance a t  h igh  c o s t .  This  
p r o j e c t  w i l l  r ep l ace  t h e s e  e x i s t i n g  inadequate  subsystems 
wi th  modern systems o r  conso l ida t e  them i n t o  a t  most two 
systems i n  each b u i l d i n g .  

The systems are g e n e r a l l y  

( A )  R e h a b i l i t a t i o n  of Laboratory Bui ld ing  1232 

$315 ,000 

236,000 

473,000 

Upgrade i n t e r i o r  area w a l l s ,  c e i l i n g s ,  f l o o r s ,  
l i g h t  ing , rest  rooms , and a i r  cond i t ion ing  sys  terns. This  
b u i l d i n g  was  b u i l t  i n  t h e  1945-46 pe r iod  when proper  
materials we-re d i f f i c u l t  t o  s ecu re .  Normal wear and tear  
over  the :intervening 25 y e a r s  now r e q u i r e s  t h a t  a g e n e r a l  
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refurbishment  of i n t e r i o r  o f f i c e  and work areas be 
undertaken a s  p a r t  of con t inu ing  b u i l d i n g  improvement 
program. Replacement of r o t t i n g  wooden windows and 
doors and r u s t i n g  steel  s a s h  and r e p a i r  of masonry 
is requ i r ed  t o  prevent  e n t r y  of moi s tu re  and arrest 
a c c e l e r a t e d  d e t e r i o r a t i o n .  A i r  cond i t ion ing  w a s  
added t o  t h i s  b u i l d i n g  on an improvised b a s i s  over 
t h e  years. These systems r e p r e s e n t  s e v e r a l  t y p e s ,  
are gene ra l ly  s h o r t  l i v e d ,  marginal i n  performance 
and expensive t o  ope ra t e  and maintain.  
w i l l  r e p l a c e  t h e s e  inadequate  systems w i t h  a s i n g l e  
modern system o r  c o n s o l i d a t e  them i n t o  a t  most two 
systems w i t h i n  t h e  bu i ld ing .  

This p r o j e c t  

E .  Lewis Research Center (Cleveland) --- 

(1) R e h a b i l i t a t i o n  of C e n t r a l  Area Water 
D i s t r i b u t i o n  System 

I n c r e a s e  supply and improve r e l i a b i l i t y  
of water s y s t e m  by extending and looping of t h e  24" 
and 12"  mains i n  t h e  c e n t r a l  area. The b a s i c  w a t e r  
supply and d i s t r i b u t i o n  system w a s  i n s t a l l e d  i n  
1946 and ias never  been expanded t o  m e e t  t h e  inc reased  
demands wliicli has  doubled s i n c e  t h a t  t i m e .  The r e s u l t  
is  inadequate  p r e s s u r e  a t  t i m e  of h i g h e r  consumption. 
Extending and looping t h e  l a r g e r  s i z e  mains w i l l  reduce 
t h i s  problem cons ide rab ly  and improve t h e  f i r e  pro- 
t e c t i o n  c a p a b i l i t i e s  at t h e  Center.  

( 2 )  R e h a b i l i t a t i o n  of Aerospace Information 
Display Building 8 

Upgrade i n t e r i o r  areas t o  inc lude  re- 
f u r b i s h i n g  W i A l s ,  c e i l i n g s ,  f l o o r s ,  l i g h t i n g ,  h e a t i n g ,  
a i r  condil: ioning , and rest rooms. Replace windows and 
doors .  Repair masonry. This b u i l d i n g  w a s  cons t ruc t ed  
i n  1943-44 when proper  materials w e r e  d i f f i c u l t  t o  
s ecu re .  Qua:Lity levels were kept  t o  an a b s o l u t e  minimum. 
N0rma.L use over  t h e  p a s t  28 y e a r s  now r e q u i r e s  t h a t  re- 
furbishmeni: of i n t e r i o r  o f f i c e  and work areas be under- 
t aken .  T h e  i n i t i a l  phase of t h i s  work i n  Bui lding 8 
w a s  included i n  t h e  F i s c a l  Year 1972 program. 
requested amount w i l l  complete a l l  i n t e r i o r  renovat ion 
i n  t h i s  b u i l d i n g  and a l s o  provide f o r  replacement of 
d e t e r i o r a t e d  windows and doors and r e p a i r  of masonry t o  
prevent  e n t r y  of moisture  and arrest a c c e l e r a t e d  
d e t e r i o r a t 2 o n .  

The 

$1, : !80,000 .- 

:!20,000 

295 ,000 
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( 3 )  R e h a b i l i t a t i o n  of Engine Research 
Bui ld ing  2 3  

Upgrade i n t e r i o r  areas t o  inc lude  re- 
f u r b i s h i n g  of w a l l s  , c e i l i n g s  , f l o o r s  , l i g h t i n g ,  h e a t i n g ,  
a i r  concli-tioning and rest rooms. Replace windows and 
doors .  Repair masonry and roo f .  This  b u i l d i n g  w a s  
construct  e c  i n  1943-44 when proper  materials w e r e  
d i f f i c u l t .  t o  s ecu re .  Qua l i ty  levels were kep t  t o  a 
minimum. bormal use  over  t h e  p a s t  28  y e a r s  r e q u i r e s  
t ha t  ref urk ishment of t he  i n t e r i o r  areas be  undertaken.  
Par t  of t.his b u i l d i n g  w a s  r e fu rb i shed  i n  1966. The re- 
ques ted  amount w i l l  complete a l l  i n t e r i o r  renovat ion  
and a l s o  provide f o r  replacement of d e t e r i o r a t e d  windows 
and doors  and r e p a i r  of masonry and roof  t o  prevent  
e n t r y  of mc i s tu re  and a r res t  a c c e l e r a t e d  d e t e r i o r a t i o n .  

( 4 )  R e h a b i l i t a t e  Exhaust I n t e r c o o l e r s  i n  
Propulsicm System Laboratory 

Inspec t  , and r e p l a c e  as necessa ry ,  out-of- 
s e r v i c e  tubes  i n  each of 1 3  compressor and exhaus te r  
i n t e r c o c l e r s .  A t  t h e  PSL Equipment Bui ld ing ,  some of t h e  
72 tube  n e s t s  i n  t h e  13 i n t e r c o o l e r s  have a cons ide rab le  
percentag,e of out-of-service tubes  due t o  plugging o r  
s e a l i n g  t y  maintenance personnel  t o  prevent  leakage.  
This  s i g r  i f  i c a n t l y  reduces t h e  h e a t  t r a n s f e r  c a p a b i l i t y  
of t h e  cclolers.  Because of t h i s  reduced e f f i c i e n c y ,  
a c h i l l e d  water system i s  used t o  augment t h e  c o o l e r s  
i n  clrder t o  coo l  t h e  a i r  t o  t h e  d e s i r e d  tempera tures .  
This i n c r e a s e s  power requirements  and ope ra t ing  c o s t s .  

(5)  Replacement of Expansion Engines ,  Helium 
L ique fac t ion  P l a n t  

Replace two e x i s t i n g  hel ium expansion engines  
at t h e  Helium L ique fac t ion  P l a n t  w i th  two expansion t u r -  
b i n e s .  The e x i s t i n g  expansion engines  are u n r e l i a b l e  
and c o s t l y  t o  main ta in .  Many s p e c i a l  p a r t s  are involved 
and f r equen t  out-of-service pe r iods  are requ i r ed  f o r  over- 
hau l  and r e p a i r .  Highly e f f i c i e n t  and r e l i a b l e  c ryogenic  
expansion t u r b i n e s  have r e c e n t l y  been developed and are 
proposed as a replacement.  This  work w i l l  permi t  t h e  Helium 
Liquefac t ion  P lan t  t o  provide  t h e  r equ i r ed  level  of suppor t  
t o  r e sea rch  programs. 

$300 ,000 

150,000 

60 ,001:) 
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+:6) R e h a b i l i t a t i o n  of P r o t e c t i o n  S igna l ing  
S y s 1: e m  

This p r o j e c t  provides  f o r  t h e  r e p a i r  of 
Cen t ra l  ! ; ta t ion p r o t e c t i v e  s i g n a l  system. One cab le  loop 
i n  t h e  syst:em is  i n  need of replacement due t o  d e t e r i o r a t i o n  
of insul.atj.on and s h o r t s  i n  t h e  l i n e .  Two c a b l e  loops w i l l  
be exteridecl t o  b u i l d i n g s  n o t  now s e r v i c e d  by t h i s  system. 
Transmission f a c i l i t i e s  will be i n s t a l l e d  i n  t h e s e  b u i l d i n g s  
and new ireadout equipment procured and i n s t a l l e d  a t  t h e  
monitoring s t a t i o n .  This  system must be r e h a b i l i t a t e d  
t o  provide L e w i s  Research Center  w i th  adequate b u i l d i n g  
prot:ecti.on and w i l l  complete t h i s  requirement based on 
c u r r e n t  needs and s t a n d a r d s .  

(7)  Modif icat ions t o  A i r  Supply System 

Provides  f o r  t h e  upgrading of t h e  450 pounds 
pe r  square inch a i r  supply system a v a i l a b l e  a t  t h e  9 '  
x 15'  l c w  speed wind tunne l .  This  w i l l  be done by re- 
p lac ing  the  p r e s e n t  4" diameter supply pipe w i t h  8" 
piping arid extending t h e  30" diameter  exhaust from t h e  
8' 1: 6 '  t unne l  h e a t e r  t o  t h e  9 '  x 15' t unne l .  This 
i nc reased  air supply c a p a b i l i t y  is  necessa ry  under V/STOL 
tes t :  prc1:ec:ts t o  permit t e s t i n g  of a group of 20" diameter 
fans  at  the: r equ i r ed  inc reased  p r e s s u r e  rates. The ex- 
t ens ion  of t h e  30" diameter  exhaust  duct  is necessa ry  
t o  permit: s imulated engine tests f o r  s tudy of shock 
i n l e t  des ign ,  i nc lud ing  t h e  e f f e c t  of va r ious  designs 
on noise  suppres s ion  and s e n s i t i v i t y  of des igns  t o  
i n l e t  d i s t o r t i o n  a t  v a r i o u s  ang le s  of a t t a c k  and forward 
speeds.  

(8 )  R e h a b i l i t a t i o n  and Modif icat ions of Cooling 
Tower SyE,tems 

Provides  f o r  t h e  r e h a b i l i t a t i o n  of coo l ing  
towers 1 ,  3 and 4 and c o n s i s t s  of r e p l a c i n g  wooden com- 
ponents s,uch as fan  t o p s ,  decking, f i l l  and s t r u c t u r a l  
suppor t ,  and t h e  replacement of t h e  d e t e r i o r a t e d  tower 
b a s i n  conc re t e .  These r e p a i r s  are necessary t o  ma in ta in  
f u l l  o p e r a t i o n a l  c a p a c i t y  and t o  i n c r e a s e  e f f i c i e n c y  
of t h e  coo l ing  systems. 

$55,000 

50,000 

150,000 
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Cooling Towers 1 and 4 u t i l i z e  a common water 
p ip ing  system. Modif ica t ions  w i l l  be made t o  t h i s  system 
s o  t h a t  one cool ing  tower w i l l  handle  exhaust  spray  coo le r s  
wi th  the  second tower handl ing  o t h e r  requirements .  A t  
t h e  p re sen t  t i m e  combustion products  accumulating i n  t h e  
s i n g l e  system as r e s u l t  of spray  cool ing  of h o t  exhaust  
gases  from t h e  engine r e sea rch  t e s t  c e l l s  are plugging 
hea t  exchangers and f i l t e r s  throughout t h e  combined s y s t e m .  
Separa t ion  of the  spray  coo le r s  from t h e  gene ra l  cool ing  
system i s  necessary  t o  reduce maintenance c o s t s  and i m -  
prove t h e  o p e r a t i o n a l  r e l i a b i l i t y  of equipment u t i l i z i n g  
cool ing  water .  

F. Lewis Research Center  (Plum Brook) 

(1) R e h a b i l i t a t i o n  of Roofs 

Replace roo f s  on Bui ld ings  1411, 1441, 1491, 
5411 and 8531. Correc t ion  of roof s lope  on t h e  f i r s t  t h r e e  
bu i ld ings  i s  r equ i r ed  t o  prevent  ponding and e n t r y  of 
moisture  during heavy s torms.  The roo f s  on t h e  l a t t e r  
two bu i ld ings  have served  t h e i r  normal design l i f e  and 
r e q u i r e  replacement t o  prevent  h igh  cont inuing  r e p a i r  
c o s t s  and damage t o  b u i l d i n g  s t r u c t u r e  and con ten t s .  

( 2 )  Replacement of Heating P l a n t s  

Replace h e a t i n g  p l a n t s  i n  f i v e  b u i l d i n g s .  
Bo i l e r s  i n  t i o  of the  b u i l d i n g s  were i n s t a l l e d  during 
W.W. 11. One l a r g e  h e a t i n g  p l a n t  w a s  ob ta ined  from 
s u r p l u s  and i n s t a l l e d  as a temporary measure. The 
b o i l e r s  and hea t ing  p l a n t s  have d e t e r i o r a t e d  beyond 
s a f e  ope ra t ion  and economical maintenance and re- 
q u i r e  replacement.  

( 3 )  R e h a b i l i t a t i o n  of Roads and Drainage 
Systems 

Level ,  widen, and repave roads se rv ing  major 
research  f a c i l i t i e s .  Res tore  p o r t i o n s  of t h e  storm dra in-  
age systems inc luding  r e p a i r  of c u l v e r t s .  Roads are narrow 
and i r r e g u l a r ,  wi th  d ips  and unsafe  c ros s ings .  Sec t ions  
of t h e  s t o r m  dra inage  system and c u l v e r t s  have been damaged 
by p a s t  s t o r n s  and r e q u i r e  r e s t o r a t i o n  t o  prevent  f u t u r e  
f looding  and t h e  ponding of water on roads and o u t s i d e  
s t o r a g e  and vork areas. 

L10,OOO 

too ,000 
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4 .  --__ OFFICE OF TRACKING AND DATA ACQUISITION ( $ ~ 9 5 0 , 0 0 0 )  

950 , 000 A. Various Locat ions --- 

(1) F i r e  P r o t e c t i o n  and Sa fe ty  Modif ica t ions ,  
Deep Space Ketwork (DSN) S t a t i o n s .  

Inc rease  the  water supply ,  s t o r a g e  and 
d i s t r i b u t i o n  t o  suppor t  t h e  automatic  s p r i n k l e r  systems , 
provide proper ly  designed deadend mains i n  l i e u  of 
looping d:i;t r i bu t ion  mains , provide  p re s su re  tanks  
supply a t  remote b u i l d i n g s  where i t  i s  no t  economically 
f e a s i b l e  to provide adequate water mains , improve 
p r o t e c t i o n  t o  power p l a n t s  w i t h  automatic  s p r i n k l i n g  
of engine %enera tor  room and swi tch  gear  room, improve 
f i r e  walltj between engine genera tor  room, swi tch  gear  
room and maintenance shop , r e l o c a t e  day tanks  e x t e r n a l  
t o  b u i l d i n g ,  and i n s t a l l  remote shutdown swi tches  
f o r  u t i l i t y  systems and e l e c t r o n i c  systems a t  s e l e c t e d  
Deep Space: S t a t i o n s .  

(:!:I F i r e  P r o t e c t i o n  and Sa fe ty  Modif ica t ions  , 
Spacefl ight .  Tracking and Data Network (STDN) S t a t i o n s  . 

Inc rease  t h e  water supply ,  s t o r a g e  and 
d i s t r i b u t i o n  t o  support  t he  au tomat ic  s p r i n k l e r  systems , 
provide p rope r ly  designed deadend mains i n  l i e u  of 
looping d i s t r i b u t i o n  mains , provide p re s su re  tanks 
supply a t  remote b u i l d i n g s  where i t  i s  no t  economically 
f e a s i b l e  t o  provide adequate w a t e r  mains , improve pro- 
t e c t i o n  t o  power p l a n t s  wi th  au tomat ic  s p r i n k l i n g  
of engine genera tor  room and swi tch  gear  room, improve 
f i r e  w a l l s  between engine gene ra to r  room, swi tch  gear  
room, and maintenance shop , r e l o c a t e  day tanks  e x t e r n a l  
t o  b u i l d i n g ,  and i n s t a l l  remote shutdown swi tches  
f o r  u t i l i t y  systems and e l e c t r o n i c  systems a t  s e l e c t e d  
STDN S t a t i o n s .  . 

Modif ica t ion  t o  Heat ing,  V e n t i l a t i n g  
and Ai.r Cortdi.tioning Systems a t  Deep Space Network 
(DSN) Sta t i .ons .  

R e h a b i l i t a t i o n  of t h e  a i r  condi t ion ing  
r o t a r y  equipment, some of which has  been i n  continuous 
use f o r  1 0  y e a r s ,  is necessary  a t  t h i s  t i m e  t o  d i s s i p a t e  
t h e  increased  h e a t  loads  from t h e  e x i s t i n g  equipment 
and t o  i n c r e a s e  t h e  capac i ty  of t h e s e  systems t o  pro- 
v ide  adequate redundant c a p a c i t y  and e l i m i n a t e  p o t e n t i a l  
s i n g l e  po in t  f a i l u r e s  during mission suppor t  modes. 
A l l  med i f i ca t ions  w i l l  be  made w i t h i n  e x i s t i n g  - - -. s t r u c t u r e s  
These modi f ica t ions  w i l l  be  made a t  Goldstone and-Madrid. 

140,000 

ir80 , 000 

$180,000 
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( 4 )  Modif ica t ions  t o  A i r  Condi t ioning System, 
STDN S ta t . i cns ,  Mila. 

150,000 

R e h a b i l i t a t i o n  of t h e  a i r  cond i t ion ing  
p l a n t  i n  t h e  Operat ions Bui ld ing  a t  t h e  Merritt I s l a n d  
STDN S t a t i o n ,  Merritt I s l a n d ,  F l o r i d a .  S ince  t h i s  
b u i l d i n g  was cons t ruc t ed ,  several  major a d d i t i o n s  have 
been made t o  t h e  b u i l d i n g ,  and t h e  e l e c t r o n i c s  equip- 
ment has been ex tens ive ly  reconfigured and ex tens ive  
amounts of (equipment have been added. The e x i s t i n g  
p l a n t  i s  not adequate  f o r  the  e x i s t i n g  b u i l d i n g .  
A complete redesign of t h e  system will be made t o  
improve {cont ro ls  and i n c r e a s e  capac i ty .  New duc t ing  
w i l l  be  .2rovided as necessary .  

5. 1VIISCELLl"EOUS PROJECTS LESS THAN $50,000 EACH ( $650,000) _-__ - 

- $11 ,580,000 - TOTAL 

FUTURE CoF 13STIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: - --__ 
It is  es t ima ted  that  an  average of some $15,000,000 p e r  y e a r  w i l l  be  re- 

qu i r ed  f o r  t h e  con t inua t ion  of t h i s  f a c i l i t y  r e h a b i l i t a t i o n  and mcldification 
program. 

CP' 10-29 



KATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF F A C I L I T I E S  

FISCAL YEAR 1 9 7 3  ESTIMATES 

MINOR CONSTRUCTION OF F A C I L I T I E S  

P a g e  No. 

Summary  ............................................................ CF 11-1 

Off i ce  (of O ~ g a n i z a t i o n  and Management P r o j e c t :  

Minor coni;tr.Jction of faci l . i t ies . ,  ............................... CF 1.1-2 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 7 3  BUDGET ESTIMATES 

(Dollars in thousands) 
_- _- 

NASA I N S T A L L  A T  I '3N COGNIZANT PROGRAM O F F I C E  FOR INSTALLPTION 

Various I Office of Organization arid Manapement 
1 NEAREST C I T Y  
I 

LOCATION O F  INS--ALLATION 

-.... --- I 
INSTALLATION MI!iSION 

PROJECT L I N E  I T E M  

Minor Construction of New F a c i l i t i e s  
and Additions t o  Exis t ing  F a c i l i t i e s  
a t  Varfous Locat ions 

COGNIZANT 
OFFICE: 

O&M 

TOTAL 

NASA FORM 1029 JUP. 69 PREVIOUS EDITIONS ARE OBSOLETE. 

F Y  1959 
THRU 

URRENT Y f  

103 

I Es F Y  timat 1 9 7 3  e d  

1,720 

F'U 'r U R E  
YEARS 

(I:stimetec 1 

- 0- 

--- 

T O T A L  
ALL YEAFIS 
( E n  tirnstscl)  

Not 
App 1 i t :  ab le  

1 , 720 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

ROJECT TITLE, Minor Construct ion of New F a c i l i t i e s  and Addit ions t o  
E x i s t i n g  F a c i l i t i e s  a t  Various Locat ions -- 

--I FY 1973 CoF ESTIMATE $1,720,000 

COGNIZANT INSTALLATION: Various Locat ions ---- 
LOCATION 01' PROJECT : Various Locat ions ---- 
---- COGNIZANT PROGRAM OFFICE : 

FY 1972 ANI) PRIOR YEARS CoF FUNDING: 

Off i ce  of Organ iza t ion  and Management 

Planning and Design 
Minor Construct  i on  

T o t a l  E'Y 1972 and P r i o r  Years 

$103,000 ---* 
$103,000 

*NOTE: This. a c t i v i t y  w a s  p rev ious ly  included i n  t h e  R&PM and R&D 
a p p r o p r i a t i o n .  

SUMMAR.Y PURPOSE AND SCOPE : 

To provide f o r  minor f a c i l i t y  c o n s t r u c t i o n  a t  NASA f i e l d  i n s t a l l a t i o n s  
and a t  Government-owned i n d u s t r i a l  p l a n t s  engaged i n  NASA a c t i v i t i e s .  
The purpose of t h i s  program i s  t o  p rov ide  f o r  t h e  c o n t i n u a t i o n  of t h i s  
minor f a c i l i t y  p r o j e c t  work p rev ious ly  accomplished under t h e  II&PM and 
R&D a p p r o p r i a t i o n s .  This  provides  f o r  minor f a c i l i t y  p r o j e c t s  i nvo lv ing  
t h e  constrL.ction of minor new f a c i l i t i e s  o r  a d d i t i o n s  t o  e x i s t i n g  f a c i l i t i e s  
each p r o j e c t  of which i s  e s t ima ted  t o  c o s t  less than  $250,000. Such 
minor c o n s t r u c t i o n  is  necessa ry  t o  improve t h e  u s e f u l n e s s  of NASA's 
p h y s i c a l  p l a n t  by making i t  p o s s i b l e  t o  accomplish needed adjustments  i n  
t h e  u t i l i z a t i o n  and augmentation of i t s  c a p a b i l i t i e s .  

PROJECT JUSTIFICATION: ---- 

The e x i s t i n g  NASA p h y s i c a l  p l a n t  is  n e c e s s a r i l y  impacted by changing 
u t i l i z a t i o n  and a d a p t a t i o n s  made necessa ry  by changing technology and 
mission needs,  as w e l l  as by new f a c i l i t y  requirements  generated by re- 
s e a r c h ,  development, t es t  and l i k e  ac t iv i t i e s .  I t e m s  included i n  t h i s  
p r o j e c t  ref lect  those  p r o j e c t s  which must be accomplished i n  FY 1973 
t o  meet g e n e r a l  NASA i n s t a l l a t i o n  requirements  o r  g e n e r a l  t e c h n i c a l  f a c i l -  
i t y  needs which are n o t  s o l e l y  o r  p r i m a r i l y  r e q u i r e d  t o  suppor t  s p e c i f i c  



r e sea rch  o r  development programs o r  p r o j e c t s .  Also inc luded  are  thoE,e 
i t e m s  which i3rt2 r equ i r ed  i n  FY 1973 t o  m e e t  t h e  p e c u l i a r  needs of one or 
more s p e c i f i c  r e s e a r c h  o r  development programs o r  p r o j e c t s ,  and whicti 
could be  adequate ly  i d e n t i f i e d  a t  t h e  t i m e  of submission of t h i s  budget 
es t  i m a  t t? . 

I t e m s  of work proposed t o  be accomplished w i t h i n  t h i s  program f o r  IY 
1973 have been c a r e f u l l y  s e l e c t e d  from a l i s t  t o t a l l i n g  about  $5 m i l l i o n .  
Th i s  s e l e c t - h n  has  been made on t h e  b a s i s  of t h e  r e l a t ive  urgency of 
each i t e m  aiill idle expected r e t u r n  f o r  i t s  accomplishment i n  re1at:ion t o  
t h e  investmelit involved.  It is recognized ,  however, t h a t  dur ing  t h e  
course  of t h s  y e a r  some rearrangement of p r i o r i t i e s  may b e  necessa ry  and 
t h a t  change:; may b e  r equ i r ed  in some of t h e  i t e m s  t o  be  accomplished 
wi th in  t h e  r f sou rces  a l l o c a t e d .  

PROJECT DES 12 RIP T I ON : ---- 

I t e m s  of work  inc luded  i n  t h i s  estimate are o u t l i n e d  under "Projecl: Cost 
Estimate" and t o t a l  $1,720,000. Of t h i s  amount, about  $1,495,000 
r ep resen ted  by s p e c i f i c ,  d i s c r e t e  i t e m s  of work, and about  $225,000 - s  
i n d i c a t e d  a3 a "lump sum" amount t o  provide  f o r  f a c i l i t i e s  work of tliese 
types  (new c o n s t r u c t i o n  and a d d i t i o n s )  e s t ima ted  t o  c o s t  less than  $.!5,000. 

PROJECT cosr ESTIMATE : --- 

1,OFFICE OF MANNED SPACE FLIGHT - 
A.  --- K.ennecy_Space Center  

$1,5 20,000 - 
- 355,0013- 

65,003 

(1) Addit ion t o  F a c i l i t i e s  f o r  Proto- type Shop 351,003 

Ex-otides f o r  r e l o c a t i n g  Bui ld ing  25300AE 
(4 ,080  square  f e e t )  from LC 34, Cape Kennedy 
Air Force S t a t i o n  t o  t h e  F l u i d  T e s t  Area a t  
Kennedy Space Center .  The e x i s t i n g  f a c i l i t i e s  
2.t. t h e  Proto- type Shop are i n s u f f i c i e n t ,  and 
t ]-ai lers are be ing  used t o  supplement space.  
The r e l o c a t i o n  of t h i s  s u r p l u s  b u i l d i n g  w i l l  
el- iniinate approximately f i v e  (5) t r a i l e r s ,  and 
~ - 1 1  provide  needed space.  

(2) Addit ion t o  F a c i l i t i e s  f o r  GSA Motor Poo l  Se rv ice  
A 3: e ii 30 ,OCO 

I'irovides f o r  r e l o c a t i n g  Bui ld ing  1705 (7,147 . 
squa re  f e e t )  from Cape Kennedy A i r  Force 
Stat:ion t o  t h e  GSA Motor Pool  Area a t  
Ehnnedy Space Center .  It i s  no longe r  eco- 
nomical t o  con t inue  v e h i c l e  body work, p a i n t  
and s t o r a g e  a c t i v i t i e s  a t  CKAFS. Th i s  bu i ld -  
I-ng w i l l  p rovide  improved work space  and 
e Linina te  t h e  p r e s e n t  u se  of trailers.  

CF 11-31 



B. Manned S E c e c r a f t  Center 240,000 --- 
(1) I n s t a l l a t i o n  of an I n d u s t r i a l  Water Treatment 

System 200 , 000 

This  p r o j e c t  provides  f o r  t h e  i n s t a l l a t i o n  of 
an I n d u s t r i a l  Water Treatment System t o  serve 
t h e  Thermochemical T e s t  Area Building 222, and 
s m a l l  coo l ing  towers a t  v a r i o u s  l o c a t i o n s .  

Inc reased  water usage has  caused an i n c r e a s e  i n  
t o t a l  d i s so lved  s o l i d s  wi th  an a t t e n d a n t  i n c r e a s e  
i n  s c a l e  d e p o s i t s  i n  coo l ing  towers ,  water p i p e s ,  
e tc .  Scale removal on an i n t e r m i t t e n t  b a s i s  has  
become t o o  c o s t l y .  

( 2 )  Addition t o  Laboratory Space, High Bay, Bui lding 
15 

Th i s  p r o j e c t  c o n s i s t s  of c o n s t r u c t i n g  a 
second f l o o r  under t h e  balcony i n  t h e  h igh  
bay of Bui lding 15. 
same l o a d  b e a r i n g  s t r e n g t h  as t h e  e x i s t i n g  
balcony. Both 110 v o l t  s i n g l e  phase and 2 8  v o l t  
d i r e c t  c u r r e n t  are a v a i l a b l e .  Shop a i r ,  ho t  
and co ld  water, and d r a i n  f a c i l i t i e s  are avail- 
a b l e  i n  t h e  area. This  added c a p a b i l i t y  w i l l  
accommodate requirements f o r  m o d i f i c a t i o n s ,  
bench tests, checkouts ,  and c o n f i g u r a t i o n  
changes t o  i n f r a r e d  s e n s o r s ,  a s s o c i a t e d  elec- 
t r o n i c s ,  and ground support  equipment due i n  
p a r t  t o  t h e  expanded Ea r th  Observations A i r -  
c r a f t  program. The p r e s e n t  u t i l i z a t i o n  of 
t h e  P h y s i c a l  Op t i c s  Laboratory f o r  t h i s  in-  
f r a r e d  work has  c r e a t e d  a congested and hazardous 
arrangement t h a t  s e v e r e l y  c u r t a i l s  t h e  f u n c t i o n s  
of t h a t  l a b o r a t o r y  f o r  support  of Skylab and 
o t h e r  Center programs. 

The f l o o r  w i l l  have t h e  

40 000 

C .  --- MississiEi T e s t  F a c i l i t y  50 000 

(1) Construct ion of Remote Sensing Support F a c i l i t y  50 000 

Provides  f o r  c o n s t r u c t i o n  of a 3,000 squa re  f o o t  
me ta l  frame b u i l d i n g .  This  f a c i l i t y  is  r e q u i r e d  
t o  provide necessa ry  space f o r  t h e  conduct of 
s t u d i e s  r e l a t e d  t o  remote ground s e n s i n g  r e sea rch  
and a p p l i c a t i o n .  There i s  a l s o  included a 1,000 
squa re  f o o t  c i n d e r  b lock  s t r u c t u r e  t o  b e  used f o r  
a s s o c i a t e d  a n a l y t i c a l  a n a l y s i s  and t h e  e v a l u a t i o n  
of experimental  samples. 
w i l l  be  exposed t o  c o n t r o l l e d  amounts of p o l l u t a n t s  
and t h e  changes i n  t h e  d e t e c t i o n  c h a r a c t e r i s t i c s  on 
t h e i r  s u r f a c e s  w i l l  be measured and s tud ied .  

These experimental  samples 
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OFFICE OF SPACE SCIENCE 2 .  ---- t,; 380 , 000 
-I 

A .  --- Goddi3rd Space F l i g h t  Center  200,000 

(1) Addit ion t o  Maintenance Shop Bui ld ing  5 200,000 

Cons t ruc t  a 10,000 squa re  f o o t  a d d i t i o n  t o  Bui ld ing  5 I- 

This  maintenance shop r e q u i r e s  an a l l -weather  enc losed  
area f o r  materials and in-process  work s t a g i n g .  Curren t  
ope r a t i o n a i  needs cannot be  reasonably  accommodated 1si.th- 
i n  t h e  e x i s t i n g  a r e a s  and improvised use  of  o u t s i d e ,  un- 
covered space must be  made. 

B .  --- Jet: Propuls ion  Laboratory 

(1) Adciition t o  Spacec ra f t  S to rage  Bui ld ing  243 

180,000 

60 , 000 

Provides  f o r  c o n s t r u c t i o n  of a 500 squa re  f o o t  a d d i t i o n  
t.o Bui ld ing  No. 243 f o r  hand l ing  and s t o r a g e  of complex 
ana c o s t l y  s p a c e c r a f t  an tennas  and a s s o c i a t e d  hardware. 
This  a d d i t i o n  w i l l  be  a i r  condi t ioned  and provided  wi th  
s p e c i a l  f i l t e r s  f o r  d u s t  c o n t r o l  t o  minimize contamina- 
t i c n  o f  extremely s e n s i t i v e  f l i g h t  c o n t r o l  hardware 
a s s o c i a t e d  w i t h  an tennas .  The a d d i t i o n  is  r e q u i r e d  t o  
s o l v e  i n c r e a s i n g  complex s t o r a g e  and hand l ing  and should 
be  loca ted  cont iguous t o  t h e  e x i s t i n g  Range T e s t i n g  
F a c i l i t y  f o r  maximum o p e r a t i o n a l  e f f e c t i v e n e s s .  

( 2 )  Addit ion of Radio Frequency Screen Room t o  Bui ld ing  :L61 30,000 

Frovides  f o r  c o n s t r u c t i o n  of a Radio Frequency (RF) s c r e e n  
room a d d i t i o n  of about 300 squa re  f e e t  t o  Bui ld ing  141. 
This  s c reen  room i s  r e q u i r e d  f o r  s imul taneous  t e s t i n g  of 
h igh  power t r a n s m i t t e r s  and measuring of t r a n s m i t t e r s  i n  
a low RF n o i s e  environment.  This  i n c r e a s e d  c a p a b i l i t y  i s  
r equ i r ed  f o r  exper imenta l  and development work i n  d i r e c t  
suppor t  o f  development of advanced S / X  band s p a c e c r a f t  
r a d i o  equipment. 

( 3 )  Const ruc t ion  of a Pulsed Xenon S o l a r  S imula tor  Test 
I: s c . i l i  t y  

90,000 

This provides  f o r  t he  c o n s t r u c t i o n  of a f a c i l i t y  ap- 
proximately 800 squa re  f e e t  t o  accommodate a s o l a r  
s r r s y  1 6 '  square  which must be  t e s t e d  w i t h  a pu l sed  
xenon l i g h t  source  a t  a d i s t a n c e  of 3 0 ' .  T e s t i n g  
r equ i r e s  c l o s e  temperature  c o n t r o l s .  P r e s e n t  tests 
,are conducted a t  Table  Mountain, C a l i f o r n i a  
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( a  JPL remote s i t e )  w i t h  r e s u l t i n g  haza rds  t o  s o l a r  
panels  wh i l e  i n  t r a n s i t  t o  and from Pasadena. Adverse 
weather cond i t ions  a t  Table Mountain o f t e n  a f f e c t  test 
sclsedules. This p r o j e c t  w i l l  reduce c o s t s  cons ide rab ly  
over p r e s e n t  procedures .  

OFFICE 017 AERONAUTICS AND SPACE TECHNOLOGY 3 .  ---- 
A. --- Ames Research Center 

160 , 000 

160,000 

- 

(1) Xelocation of Rotor T e s t  Stand 

‘Provides f o r  t h e  removal of t h e  r o t o r  t es t  
,stand from t h e  a i r c r a f t  ramp area and i t s  
r e l o c a t i o n  i n  t h e  remote area re se rved  f o r  such 
,a f a c i l i t y  i n  t h e  Ames Research Center  master 
plan. The p r o j e c t  i n c l u d e s  f i l l i n g  of t h e  va- 
cated f u e l  p i t  and r e s t o r a t i o n  of t h e  ground 
a r e a  f o r  a i r c r a f t  mod i f i ca t ion  and maintenance 
a c t i v i t i e s .  The p r e s e n t  l o c a t i o n  of t h e  test  
s t and  w a s  i n i t i a l l y  s e l e c t e d  p r i o r  t o  t h e  ex- 
panded a i r c r a f t  programs a t  t h e  Center .  It 
inow p r e s e n t s  a s e r i o u s  haza rd ,  t o  added h igh  
value a i r c r a f t ,  which could r e s u l t  from f l y i n g  
d e b r i s  from r o t o r  f a i l u r e  under test  cond i t ions .  

4 .  OFFICE OF TRACKING AND DATA ACQUISITION $600 , 000 --- 

A. Various Locat ions -- 600 , 000 

(1) Addit ion t o  Telemetry Building S p a c e f l i g h t  Tracking $175,000 
and Data Network (STDN) S t a t i o n ,  Canberra,  A u s t r a l i a  

Provides  f o r  t h e  expansion of t h e  o p e r a t i o n s  b u i l d i n g  
a t  t h e  STDN S t a t i o n ,  Canberra,  A u s t r a l i a .  The c e n t r a l  
p o r t i o n  of t h e  e x i s t i n g  b u i l d i n g  w i l l  b e  c l e a r e d  t o  
permit  r e c o n f i g u r a t i o n  of t h e  e l e c t r o n i c s  equipment. 
The new a d d i t i o n  of approximately 2,400 squa re  f e e t  
w i l l  p rov ide  space f o r  t h e  f u n c t i o n s  t o  b e  r e l o c a t e d  
from t h e  c e n t r a l  area. These f u n c t i o n s  i n c l u d e  o f f j c e  
areas and communications. The new a d d i t i o n  w i l l  be 
temperature and humidity c o n t r o l l e d  and w i l l  includc 
space f o r  t h e  necessa ry  mechanical and e l e c t r i c a l  aieas. 
The e l e c t r o n i c s  equipment involved is  n o t  a p a r t  of t h i s  
p r o j e c t .  

( 2 )  Addit ion t o  Telemetry Building STDN S t a t i o n  Quito,  
Equador 125 , 000 

Provides  f o r  t h e  expansion of t h e  t e l eme t ry  b u i l d i n g  a t  
STDN S t a t i o n ,  Quito,  Equador. E x i s t i n g  o f f i c e  
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and s u p p o r t  areas w i t h i n  t h e  b u i l d i n g  w i l l  b e  removed t o  
p e r m i t  r e c o n f i g u r a t i o n  of  t h e  e l e c t r o n i c  equipment.  ’I 
new a d d i t i o n  of approximate ly  3,200 s q u a r e  f e e t  w i l l l ) e  
added f o r  o f f i c e  areas, t o i l e t  f a c i l i t i e s ,  mechanical  
a r e a s ,  t a p e  s t o r a g e  areas and l o g i s t i c s  and test equi l~ment  
areas. The new a d d i t i o n  w i l l  b e  provided  w i t h  temper . i ture  
and humidi ty  c o n t r o l  and a l i m i t e d  amount of r a i s e d  f l o o r  
f o r  f u t u r e  expans ion .  The e l e c t r o n i c s  equipment i n v o  Lved 
is  n o t  a p a r t  of t h i s  p r o j e c t .  

( 3 )  A d d i t i o n  t o  O p e r a t i o n s  B u i l d i n g  and Antenna Pad .- $150,000 
STDN S t a t i o n  - Guam 

Augments t h e  Guam STDN S t a t i o n  by t h e  i n s t a l l a t i o n  
of a 136MC t e l e m e t r y  and command system c o n s i s t i n g  
of  two an tenna  f o u n d a t i o n s ,  a b o r e s i g h t  tower and 
f o u n d a t i o n ,  t r a n s m i t t e r  b u i l d i n g ,  power and s ignal .  
c a b l e s  t r e n c h e s  and n e c e s s a r y  roads  and p a r k i n g .  
Also a 2,000 s q u a r e  f o o t  a d d i t i o n  t o  t h e  o p e r a t i o n s  
b u i l d i n g  i s  r e q u i r e d  t o  house and s u p p o r t  a d d i t i o n a l  
e l e c t r o n i c  equipment.  
match t h e  e x i s t i n g  c o n s t r u c t i o n  and w i i l  b e  complete  
w i t h  suspended c e i l i n g ,  r a i s e d  f l o o r ,  and a i r  con- 
d i t i o n i n g .  The s t a t i o n ’ s  grounding,  f i r e  d e t e c t i o n /  
p r o t e c t i o n  and e l e c t r i c a l  systems w i l l  be  extended asl 
n e c e s s a r y .  The e l e c t r o n i c s  equipment involved  i s  not 
a p a r t  of t h i s  p r o j e c t .  

The b u i l d i n g  a d d i t i o n  w i l l  

(,$) A d d i t i o n  t o  O p e r a t i o n s  B u i l d i n g  and Antenna Pad - 150,000 
STDN S t a t i o n  - Ascension 

Augments t h e  Ascension STDN S t a t i o n  by t h e  i n s t a l l a t i o n  
of a 136 MC t e l e m e t r y  and command sys tem c o n s i s t i n g  of 
two an tenna  f o u n d a t i o n s ,  a b o r e s i g h t  tower and foundi i t ion,  
t r a n s m i t t e r  b u i l d i n g ,  power and s i g n a l  c a b l e s  trenchcLs 
and n e c e s s a r y  roads  and p a r k i n g .  Also ,  a 2,000 squa--e  
f o o t  a d d i t i o n  t o  t h e  o p e r a t i o n s  b u i l d i n g  is  r e q u i r e d  t o  
house and s u p p o r t  a d d i t i o n a l  e l e c t r o n i c  equipment.  The 
b u i l d i n g  a d d i t i o n  w i l l  match t h e  e x i s t i n g  c o n s t r u c t i o n  
and w i l l  b e  complete  w i t h  suspended c e i l i n g ,  r a i s e d  l’loor, 
and a i r  c o n d i t i o n i n g .  The s t a t i o n ’ s  grounding ,  f i r e  
d e t e c t i o n / p r o t e c t i o n  and e l ec t r i ca l  pys tems w i l l  b e  
ex tended  as n e c e s s a r y .  The e l e c t r o n i c s  equipment i n r o l v e d  
is  n o t  a p a r t  of t h i s  p r o j e c t .  

225 001:) 5.  ---- MISCELLANEOUS PROJECTS - LESS THAN $25,000 EACH d--.- 

TOTAL 
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FUTURE C o F  ESTIMATED FUNDING REQUIRED TO COMPLETE T H I S  PROJECT: - ---- 

It: is  es t ima ted  t h a t  between $ 3  and 5 m i l l i o n  p e r  y e a r  w i l l  b e  r equ i r ed  
f o r  t h e  c o n t i n u a t i o n  of t h i s  e s s e n t i a l  f a c i l i t i e s  minor c o n s t r u c t i o n  
work at: NASA f i e l d  i n s t a l l a t i o n s  and Government-owned i n d u s t r i a l  p l a n t s  
engaged i n  NASA a c t i v i t i e s .  

CF 11-8 

4!i2-806 0 - 72 - 22 



NXT IONAL AERONAU'CI CS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

FACILITY_ PLANNING AND DESIGN 

IJage No. 

Summary 

O f f i c e  of  O r g a n i z a t i o n  and  Nanagement 

F a c i l i t y  p l a n n i n g  and  d e s i g n  .................................. CF 12-2 

CF 1 2  



NASA INSTAL L A 7  ION 

_- A l l  I Off ice  of  Organization and Management 
LOCATION 0 F I N  :Sl. A L L  AT ION [ C O U N T Y  1 NEAREST C I T Y  

__ 
COGNIZANT PROGRAM O F F I C E  FOR INSTALLPTION 

IPROJECT L I N E  I T E M  

F a c i l i t y  Planning and Design 

R 

COGNIZANT 
O F F I C E  

o&M 

F Y  1959 
THRU 

3URRENT YI 

70,374 

F Y  1 g 7 2  
( E  stirnated, 

8,000 

8,000 

F U T U R E  
YEARS 

(Esttrnsted)  

T O T A L  
ALL YEARS 
(EsIirnets<~) 

Not 
App 1 i ca b 1 e 

__._- 

NASA FORM 1029 .IUN 69 PREVIOUS EDITIONS ARE OBSOLETE. 
CF 1 . 2 - 1  NASs4-HO 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1973 ESTIMATES 

- -__________ -____- 

PROJECT TITLE F a c i l i t y  - E'lanning and Design ---__.. 

FY 1973 CoF ESTIMATE $8 000 000 -Ld--.. 

The funds reques ted  are t o  provide f o r  t he  fo l lowing  advance p l m n i n g  
and des ign  a c t i v i t i e s  r e l a t e d  t o  f a c i l i t i e s  p r o j e c t s  : 

a .  P repa ra t ion  of p re l imina ry  engineer ing  r e p o r t s  , c o s t  estimates , 
and des ign  and cons t ruc t ion  schedules .  

b .  P repa ra t ion  of f i n a l  c o n s t r u c t i o n  c o n t r a c t  p l a n s ,  s p e c i f i c a t i o n s ,  
and assoc:iat.ed c o s t  e s t ima tes  and schedules  t h a t  are r equ i r ed  t o  implement 
t h e  c:onst.i:uc:tion p r o j e c t .  

c .  Acc:omplishment of ne.cessary development and master planning f o r  
f i e l d  ins~1:al . lat ions.  

d .  Accomplishment of f a c i l i t i e s  s i t i n g  and o t h e r  i n v e s t i g a t i o n s ,  
as w e 1 1  ELL; s p e c i a l  f a c i l i t i e s  s t u d i e s  and r e p o r t s .  

The $8,000,000 r eques t  f o r  f a c i l i t y  p lanning  and des ign  f o r  19' 1973 
i s  made L i p  of two major segments: 

a. Regular requirements  - $3,500,000 

b .  O t l x r  requirements  - $4,500,000 

Regular requirements  encompass t h e  b a s i c  purposes out l i n e d  above and 
o t h e r  requirements" wh i l e  a l s o  i n  suppor t  of t hese  purposes  cover those 

s p e c i a l  needs which are r e l a t e d  t o  l a r g e ,  complex p r o j e c t s  whic:h e r e  
considered t o  be  f u t u r e  p o t e n t i a l  requirements .  For these  l a r g e r  p r o j e c t s  
s i g n i  f icar i t  p lanning work should be accomplished p r i o r  t o  t h e i r  i n c l u s i o n  
i n  a budget r eques t  and normally t h i s  p lanning  l ead  t i m e  i s  excep t iona l ly  
long. 

1 1  
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Regular :Req,ui rement s 

a. Necessary updat ing of development and master p lans  f o r  
f i e l d  i n s t a l l a t i o n s  and r equ i r ed  f a c i l i t i e s  s t u d i e s  , in-  
v e s t i g a t i o n , s ,  and r e p o r t s  which w i l l  d e f i n e  f a c i l i t y  param- 
eters w i t h i n  which subsequent p re l imina ry  eng inee r ing  
e f f o r t s  w i l l  be  based. Master p l ans  are r e v i s e d  on an 
average 'of once every t h r e e  y e a r s  f o r  each i n s t a l l a t i o n ,  
with about one-third of t h e  i n s  t a l l a t i o n s  being involved 
i n  any one f i sca l  yea r .  $550 ,O( lO  

b.  P r e p a r a t i o n  of p re l imina ry  eng inee r ing  r e p o r t s ,  
i n v e s t i g a t i o n s  and s t u d i e s  r e l a t e d  t o  proposed f a c i l i t i e s  
p r o j e c t s  t o  be included i n  t h e  subsequent FY 1975 Con- 
s t r u c t i o n  oE F a c i l i t i e s  program are provided f o r  by t h i s  
amount. These r e p o r t s  are r equ i r ed  t o  permit  t h e  e a r l y  
and t i m e l y  development of t h e  b e s t  p r o j e c t  r equ i r ed  t o  
m e e t  t h e  s t a t e d  f u n c t i o n a l  need and t o  provide the  re- 
lateld b a s i c  d a t a ,  c o s t  estimates and schedules  r e l a t e d  
t o  any such f u t u r e  budgetary p roposa l s .  950,000 

c. The amount requested w i l l  provide f o r  t h e  p r e p a r a t i o n  
of des ign ,  p l a n s ,  drawings and s p e c i f i c a t i o n s  necessa ry  
f o r  the .accomplishment of t h e  subsequent FY 1974 Con- 
s t r u c t i o n  oE F a c i l i t i e s  program. 2 , 000 , 000 I 

Sub t o t a l ,  Regular Requirements ,~~3,500,000 

Other Requirements -- - 
These o t h e r  f a c i l i t i e s  planning and design requirements 

are generated by p o t e n t i a l  f u t u r e  p r o j e c t s ,  l a r g e  i n  
s i z e  and of a complex n a t u r e .  These are a s s o c i a t e d  
wi th  f u t u r e  a e r o n a u t i c a l  and space  programs which r e q u i r e  
a long planning cyc le .  
work i s  essent ia l  t o  i n s u r e  the  u l t i m a t e  b e s t  des ign ,  
c o s t  e s t i m a t e s  and schedu les .  These p r o j e c t s  then r e q u i r e  
added planning e f f o r t  and a s s o c i a t e d  design l e a d  t i m e  w e l l  
beyond t h a t  normally a s s o c i a t e d  wi th  p re l imina ry  engineer-  
i ng  r e p o r t s  and g e n e r a l  type f a c i l i t i e s  p r o j e c t s .  For 
t h i s  reasm, t h e s e  requirements must be provided f o r  over  
and above t h e  r e g u l a r  and more r e c u r r e n t  f a c i l i t y  planning 
and d e s i g i  needs.  

Ea r ly  and p rogres s ive  design 
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Space S h u t t l e  F a c i l i t i e s  $3,750,000 

a. This  requirement is i n  p a r t  a s s o c i a t e d  wi th  t h e  pre- 
p a r a t i o n  of p re l imina ry  eng inee r ing  r e p o r t s  , t h e  conduct 
of f a c i l i t i e s  type i n v e s t i g a t i o n s  and t h e  execu t ion  of 
f a c i l i t i e s  s t u d i e s  r e l a t e d  t o  proposed space s h u t t l e  
f a c i l i t i e s  p r o j e c t s  t o  be included i n  t h e  subsequent 
FY 1975 Con.struction of F a c i l i t i e s  program. This 
prel iminary work i s  t o  be c a r r i e d  ou t  i n  r e l a t i o n  t o  
such f u t u r e  space s h u t t l e  r e l a t e d  p r o j e c t s  as: 

1. Launch, landing and refurbishment  f a c i l i t i e s .  
S t u d i e s  w i i T b e  d i r e c t e d  toward providing new f a c i l i t i e s  
or  m0difyir.g e x i s t i n g  c a p a b i l i t i e s  t o  m e e t  t h e  r equ i r e -  
ments f o r  launch of the i n t e g r a t e d  b o o s t e r / o r b i t e r  
v e h i c l e ,  s e r v i c i n g  and r e f u r b i s h i n g  of t he  b o o s t e r  
a f t e r  l and ing ,  and checkout and mating of t h e  launch 
v e h i c l e s  p r i o r  t o  reuse.  

2.  I ' e s t i n g  f a c i l i t i e s .  S tud ie s  w i l l  be d i r e c t e d  
toward modjfying e x i s t i n g  f a c i l i t i e s  t o  provide f o r  
dynamic t e s . t s  of t h e  v e h i c l e s ,  f a t i g u e  t e s t i n g ,  v e h i c l e  
checkclut, and v e h i c l e  s e p a r a t i o n  s i m u l a t i o n  f a c i l i t i e s .  

This preI. irdnary e f f o r t  i s  necessa ry  t o  permit  t h e  
e a r l y  and t:iniely development of the  b e s t  p r o j e c t  re- 
qu i r ed  t o  meet each s t a t e d  f u n c t i o n a l  need and t o  
providle t h e  r e l a t e d  b a s i c  d a t a ,  c o s t  estimates and 
schedules .  

b .  This requirement is  a s s o c i a t e d  wi th  t h e  p r e p a r a t i o n  
of f i n a l  des ign ,  drawings and s p e c i f i c a t i o n s  necessa ry  
f o r  t h e  accomplishment of subsequent space s h u t t l e  
f a c i l i t i e s  t o  b e  included i n  a N 1974 Construct ion of 
F a c i l i t i e s  r e q u e s t .  This  f i n a l  design work i s  t o  be 
c a r r i e d  0t.t. i n  r e l a t i o n  t o  such f u t u r e  space s h u t t l e  
r e l a t e d  prcijects as: 

1. 1loc.ification of e x i s t i n g  f a c i l i t i e s  f o r  f i n a l  
checkout of t.he assembled v e h i c l e s .  

2 .  l locl i f icat ion of e x i s t i n g  f a c i l i t i e s  f o r  pro- 
pu l s ion  ant1 s t r u c t u r a l  t e s t i . n g  of t h e  v e h i c l e .  

(2,750,000) 

3. P rov i s ion  f o r  l and ing  and "saf ing" f a c i l i t i e s  
a t  t h e  laurictr and l and ing  si,te. 



4 .  F a c i l i t i e s  r equ i r ed  f o r  t he  s e r v i c i n g ,  
maintenance and checkout of t h e  o r b i t e r  v e h i c l e  b e f o r e  
and a f t e r  .Landing. 

Larpe Aeron.sutica1 F a c i l i t i e s  

P r i o r  yea r  resources  a p p l i e d  t o  t h e  l a r g e  a e r o n a u t i c a l  
f a c i l i t i e s  have been used p r i m a r i l y  f o r  development of 
t h e  f i r s t  -pna:;e of a P re l imina ry  Engineer ing Report 
(PER) and r e l a t e d  pa rame t r i c  s t u d i e s  of a F u l l  S c a l e  
Subsonic Tunnel. 
conducted to  support  t h e  s e l e c t i o n  of an optimum 
f a c i l i t y  conf igu ra t ion .  P re l imina ry  s t u d i e s  of t he  
power s e c t i o n ,  d r i v e  system, test s e c t i o n  and model 
hand l ing  system have been undertaken and i n  some cases 
completed. They provide t h e  necessa ry  d a t a  f o r  a 
proper  e v a l u a t i o n  of t he  proposed concepts .  

The pa rame t r i c  s t u d i e s  have been 

F i s c a l  yea r  1973 funds are requ i r ed  t o  conduct c o s t  
op t imiza t ion  s t u d i e s ,  complete f i n a l  design of t he  
d r i v e  system and t o  i n i t i a t e  design of s e l e c t e d  compon- 
e n t s  O E  t h e  f a c i l i t y .  Optimizat ion s t u d i e s  of t he  i n l e t  
and o u t l e t  s e c t i o n s  of t h e  f a c i l i t y  could l e a d  t o  a 
s u b s t a n t i a l  r educ t ion  i n  t h e  c o s t  of t h e  f i n a l  s t r u c t u r e .  

P re l imina ry  design of s e l e c t e d  components w i l l  be 
i n i t i a t e d  t o  e s t a b l i s h  t h e  main s t r u c t u r a l  and 
mechanical systems. These e f f o r t s  w i l l  advance t h e  
s ta te  of design i n  s u f f i c i e n t  depth t o  ana lyze  
a l t e r n a t i v e  design concepts f o r  t h e  development of a 
p r o j e c t  t o  embody t h e  most economical and prudent  
eng inee r ing  methods t o  f u l f i l l  t h e  b a s i c  f u n c t i o n a l  
requiremenit,; . 

S u b t o t a l ,  Other Requirements 

T o t a l ,  N 1973 Request 

!/i 750 , 000 

- $4 ,500 ,000  

- - $8 ,,, 000,000 

CP 12-5 
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