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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATENENT 

This  appropr i a t ion  provides  f o r  c o n t r a c t u a l  services f o r  t h e  d e s i l p ,  maj 01: 
r e h a b i l i t a t i o n ,  and modi f ica t ion  of f a c i l i t i e s ;  t h e  cons t ruc t ion  of new 
f a c i l i t i e s ;  t h e  purchase of r e l a t e d  equipment and advanced design r c 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  a u t h o r i z a 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  1972 program are descr ibed  below: 

MANNED SPACE FLIGHT: This a c t i v i t y  inc ludes  funds f o r  t h e  modifi l-ation 
and provis ion  of f a c i l i t i e s  f o r  space s h u t t l e  technology and engiiie 
deve lopme n t . 
SCIENTIFIC INVESTIGATIONS I N  SPACE: This a c t i v i t y  w i l l  provlde funds f o r  
Centaur n z i f i c a t i o n s  t o  T i t a n  111 launch area, and a l t e r a t i o n s  t o  launch 
complex 1.7 a t  t h e  John F. Kennedy Space Center ,  NASA, Kennedy Space 
Center  , 1%3. 

SPACE A€’I’LI.CATIONS: No p r o j e c t s  f o r  1972. 

SPACE RKSEARCH AND TECHNOLOGY: No p r o j e c t s  f o r  1972. 

---- 

---I 

AER0NAUT:CCA.L RESEARCH ANI) TECHNOLOGY: This  a c t i v i t y  inc ludes  fur,ding f o r  
t h e  modt-cnization of t h e  40 x 80-foot wind t u n n e l  a t  t h e  Ames Rezearch 
Center,  ? loffet t  F i e ld ,  Ca l i f .  

SUPP0RT:CNG ACTIVITIES: The estimates f o r  t h i s  a c t i v i t y  provide f o r  
f a c i l i t . i p l a n n i n g  and des ign;  a t r a n s p o r t a b l e  ground t r a c k i n g  s t i t t i on  s i t e  
i n  western Europe, power p l a n t  replacements a t  t h e  Goldstone Complex, F o r t  
Irwin, Cal i f .  and Sant iago ,  Chi le ;  and f o r  e s s e n t i a l  r e h a b i l i t a t i o n  of 
and modi f ica t ions  t o  f a c i l i t i e s  ( inc lud ing  p r o j e c t s  f o r  t h e  prevent ion ,  
c o n t r o l  and abatement of a i r  and water p o l l u t i o n ) ,  a t  NASA i n s t a l l a t i o n s  
and Government-owned p l a n t s  opera ted  Ly c o n t r a c t o r s  f o r  NASA. 

The appropr i a t ion  f o r  FY 1971 w a s  $24,950,000 and t h e  a u t h o r i z a t i o n  w a s  
$34,478,000. The r eques t  f o r  1972 is $56,300,000 an  i n c r e a s e  of $31,350,000 
from the  1.971 appropr i a t ion .  T o t a l  expendi tures  are es t imated  t o  b e  
$43,000,000 i n  FY 1972, a decrease  of $7,000,000 from t h e  $50,000,000 
estimated fclr FY 1971. 

SUM 1 



NATIONAL AERONAUTICS ANI) SPACE ADMINISTRATION 

FISCAL YEAR 1972 ESTIMATES 

SLMlARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN & 
RECONCILED TO FINANCING SCHEDULE 

F i s c a l  Year F i s c a l  Year Fiscal  Year 
1970 1971 - -, 1972 ._ 

-- B u d E t  A c t i v i t y  

1. Manned Space F l i g h t .  .......... $14,250,000 $5 70,000 $20,000,0~00 

2 .  Sc:ienti .f ic I n v e s t i g a t i o n s  
i n  Space 1,170,000 700,000 15,200,ClOO .................... 

-.-- 1,880,000 
1,250,000 

--- 3.  Space Appl ica t ions . .  .......... 
-. -- --- 4. Space Research and Technology. 

5.  .Aeronaut ica l  Research and 
6,500,000 

6. Support ing A c t i v i t i e s .  ........ 29,925,000 20,550,000 -,14,600, C)oo 
--- Techno 1.0 gy .................. 4,767,000 

TotaTL EIudget Plan.  .......... $50,112,000 $24,950,000 

-- F i  nancinf;: 

Appropi:iation.. ............. $53,233,000 $24,950,000 ~ ~ ~ 5 6 , 3 0 0 , 0 0 0  
Repro g r a m  i n  g t o  p r i o r  -. -- .- --.- - -, 

ytziar budget p l ans . .  ....... -3,121,000 

To t a l  f inanc ing  of 
budget p l an  ............. .$50,112,000 $24,950,000 1/;56,300,000 i= 



NATIOXAL ACROMAUTICS AND SPACE ADPIIMISTRATIr>PI 

FISCAL YEAF. 1972 ESTIIIATCS 

SUFMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN- 
BY BUDGET A C T I V I T Y  SEO!JING LOCATION TOTALS INCLUDED I N  EACH ACT’I:VITY 

Fiscal  Year F i s c a l  Year F i s c a l  Year 
1970 1971 - _, 1972 __ 

1. ;“lK”NIlD SPACE FLIGIIT.. ........... $14,250,000 $570,000 - -I $20,000 , 000 

John F. Kennedy Space 

:fanned Spacec ra f t  Center. . . . . .  1,750,000 
Variclus Loca t ions . . . . . . . . . . . . .  

- .- - Center,  N A S A . . . . . . . . . . . . . . . .  1 2 , 5 0 ~ , 0 0 0  5 70 , 000 
-.-- --.- 

20 , 000 , or30 -- - --- 

2. SCIEN?’I:FI C INVCSTIGATIOHS 
I N  S P A C E . .  .................... $1 . 170,000 $700,000- ~15,200,C~OO - 

-.-- --- Codclarcl Space  F l i g h t  Center.  .. 
John F. Kennedy Space 

Center,  NASA.. .............. 
Je t  l’ropulsion Laboratory. .  ... 
W a l l ~ p s  S t a t  i on .  .............. 500,000 

670,000 

--- 1 5  , 200 , 000 --- 
-.-- 700 , 000 --- 
-. -- -- - 
.-.-- 3. SPACE .QPLIChTIONS .............. $1,880,002 - -- --- 
._. - - Godtlard Space F l i g h t  Center . .  . --- 1,880,000 

.-.-- 4 .  SPACE RESEARC)! A,“ TECHKOLOGY ... $ 1 , 2 5 0 , 0 0 ~  .- --- 
- -- 1,250,000 .---- Je t  Propuls ion  Laboratory. .  ... 

5. AERONAUTICAL RESEARCII A I D  
$6 , 500,000 ---- TECHNOLOGY.. .................. $4,767,000 - .  

--- Ames  Research Center . . . . . . . . . .  
Laneley Research Center . . . . . . .  4,767,000 

6.  SUPP0F:TING ACTIVITIES.. ......... $29,925,000 $20,550,000 $14,600,(300 

Various Loca t ions . .  ........... 26,425,000 16,050,0~90 11,100,000 
F a c i l i t y  Planning and Design. . 3,500,000 4,500 , 000 3,500,i000 

TOTAI, PLAN., ........................ $50,112,000 - $24,950,000 $56,300,000 - 



NATIONAL AERONAUTICS AND SPACE ADXINISTRATION 

FISCAL YEAR 1972 ESTIXATES 

--- SIJPEfARY OF CONSTRUCTION OF FACILITIES BUDGET PLAY BY LOCATION 

Locat ion  ---- 
Ames 1lesea.cch Center. .  .............. 
Goddard Spice  F l i g h t  Center . .  ....... 
Jet  Propuks i o n  Laboratory ........... 
John P. Ke.nnedy Space Center ,  NASA.. 
Langley Research Center. .  ........... 
Manned Spacec ra f t  Center ............ 
Wallops S ta t ion . . . . . . . . . . . . . . . . . . . . .  
Various Loca t ions . . . . . . . . . . . . . . . . . . .  
F a c i l i t y  :Planning and Design.. ...... 

T o t a l  P l an . . . . . . . . . . . . . . . . . . . . . . . .  

F i s c a l  Year 
1 9  70 

--- 
$670,000 

12,500,000 
4,767,000 
1 750,000 

500,000 
26,425,000 
3,500,000 

--- 

$50,112 000 

F i s c a l  Year 
1971 - 

--- 
$1,880,000 
1,950,000 

570,000 
--.- 

--.- 
16,050,000 

4,500,002 

$24,950,000 

F i s c a l  Year 
1972 .- -. 

.-.-- 
31 ,100,000 

3,500, CIOO -- 

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  is shown on t h e  f o l l i w i n g  page. 
I n s t a l l a t i o n s  f o r  which c o n s t r u c t i o n  p r o j e c t s  are  reques ted  i n  t h e  f i s c a l  
y e a r  1972 budget are i d e n t i f i e d .  



NASA INSTALLATIONS 

N u c lea r R o c k et D eve io prn e n t S i a i i u 1-1 
Jackass Flats, Nev.  

Plum Brook Station * Arnes Research Center 
Moffett Field, Calif. ewis Research Center 

Cleveland. Ohio 

Kennedy Space Center Electronics Research Center 
Cambridae Mass (CLOSED Western Test  Range, Lompoc. Caiif. 

6/30/70) 
Goddard Space Flight Center 

Wallops Station 

Flight Research Cent Greenbelt M d  

Edwards, Calif. 

Wal lops Island. V a  Jet Propulsion Laboratory 
Pasadena, Calif. 

NASA Headquarters 
Washington. D C White Sands Test Facility 

Las Cruces, N .  Mex.  search Center 
Hampton. V a .  

Houston, Texas Kennedy Space Center 

Slidell, La. Marshall Space Flight Center 

Cape Kennedy. Fla 

Huntsville. Ala. Michoud Assembly Facility 
?dE.W r\ 1-  v iDcans,  La. 

Mississippi Test Facility 
Bay St. LOUIS. Miss  

* Installations for which construction projects 3 are requested in the FY 1972 budget estimates. 
cn 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1972 ESTIMATES 

MES RESEARCH CENTER 
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Locat ion plan.  ..................................................... CF 1-11 
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O f f i c e  of Advanced Research and Technology P r o j e c t :  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALbATION SUMMARY 
CONSTRUCT ION OF FACILITIES 

FISCAL YEAR 1 9 7 2  BUDGET ESTIMATES 

(Dollars Ln thousands) 
__-.__----- -_____ 

COUNTY --_- 
Mountain V i e w ,  Ca l i fo rn ia  ______---- Santa Clara 

N A S  A I NST AL 1. AT1 CIN 

Ames Reserirch Center 

Moffett 17iel.d, Ca l i fo rn ia  

Laborato‘cy research i n  aerodynamics, thermodynamics, materials, s t r u c t u r e s ,  guidance 
and con t ro l ,  space sc iences ,  environmental biology, l i f e  de tec t ion ,  l i f i ?  synthes is  , 
human fac to r s ,  and fundamental physics and chemistry,  p ro j ec t  management of unmanned 
space f l igh t  p ro jec t s  ( s c i e n t i f i c  probes and s a t e l l i t e s )  ; development of s c i e n t i f i c -  
experiment payloads f o r  space f l igh t  p ro jec t s  managed a t  Ames and elsewhzre. 

LOCATION O F  INSTALLATION 

---- 
INSTAL LATION MISSION 

- -___-- 
IPROJECT L I N E  ITEM 

- ---- 

Modernization of t h e  40x80-foot 
Wind Tunne 1 

OGNIZANT 
O F F I C E  

OART 

--_- 

- --_- 
N A S A  FORM 11129 JUN 69 PREVIOUS EDITIONS ARE OBSOLETE. 

F Y  1959 
THRU 

JRRENT YI 

294 

FY 1 9 a  
Est imated  

6,500 

7 _- 
I-U T U I IE 
YEARS 

6;stims red) 

-0- 

T O T A L  
A L L  YEIARS 
(EatimoitedJ 

6,,794 

- ._...... .. 

NAsA-HQ 

CF 1-2 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1972 ESTIMATES 

--- -- 

---- AUTHORI2,ATION LINE ITEM: Ames Research Center -- 
----- PROJECT TITLE: Modernization of t he  40 x 80-foot Wind Tunnel .- 

FY 1972 CoF ESTIMATE: - -  $6,500,000 -- 

COGNIZANfl: -- 1:NSTALLATION : Ames Research Center 

-I_-- LOCATION OF PROJECT: Moffett Field,  Santa Clara County, Cal i forn ia  

COGNIZABI): PROGRAM OFFICE: Office of Advanced Research and Techncllogy ---- 
FY 1971 -- 1W) PRIOR YEARS CoF FUNDING: 

Planning and Design 
Cans ti:iict:ion 

Tota:L FY 1971 and Pr ior  Years 

$294,000 --- 
$294,000 

SUMMARY -- IWOSE AND SCOPE: 

This pro:ject w i l l  provide f o r  the r epa i r  and modification of the 40 x 80- 
foot  w i n d  tunnel. It also includes certain new construction. This pro jec t  
is necefssaxy t o  improve sa fe ty  of test operations,  extend the usefu l  l i f e  
of the 1Eac:tlity and increase its operat ional  e f f ic iency .  The tuninel will. 
be out oE operation f o r  about th ree  months while the  work is being completed. 
The major cos ts  of the  proposed pro jec t  involve r epa i r  of t h e  ex i s t ing  tunnel 
test sec t ion  and s t ruc ture .  
change s t r u t s ,  a model support preparation bui lding,  and a bui lding t o  
house personnel involved i n  management and data  reduction functicms associated 
with t h i s  large wind tunnel a c t i v i t y .  

New construction w i l l  cons is t  of two quick- 

---- PROJECT JUSTIFICATION : 

The  Ames 40 x 80-foot wind tunnel,  which i n i t i a l l y  became operat ional  :in 
1944 has been used during the  long intervening period f o r  research on the l o w  
speed clharacter is t ics  of high-performance a i r c r a f t ,  the  t r a n s i t i o n  f l i g h t  
characteeristics of high-disc-loading V/STOL a i r c r a f t ,  and the  hilgh-speed 
cha rac t e r i s t i c s  of high-performance ro ta ry  wing a i r c r a f t .  l.’his IEacility 
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has been instrumental  i n  the  research and development of many advanced aivcraf  t 
(e.g., t l he  BLC h i g h - l i f t  system on t h e  F-4 f i g h t e r ,  t he  XV-1 compound hel:icopter, 
the  XV-3 t i l t - r o t o r  VTOL a i rp l ane ,  t he  XV-5A l i f t - f a n  a i rp l ane ,  and the  XH-5U 
r i g i d  r o t o r  he l i cop te r ) .  

The p o t e n t i a l  of V/STOL a i r c r a f t  i n  both c iv i l  and m i l i t a r y  app l i ca t ions  has 
been documented i n  a nmber  of s tud ie s ,  as w e l l  as by the  widespread and growing 
use of t h e  he l icopter .  Moreover, t he  same bas i c  f a c t o r s  which are c rea t ing  the  
po ten t i a l  f o r  V/STOL a i r c r a f t  (i.e., the  high c o s t  and o t h e r  adverse f a c t o r s  
associated with l a rge  a i r p o r t s )  are d i c t a t i n g  t h a t  t he  landing and takeoff 
c h a r a c t e r i s t i c s  of conventional a i r c r a f t  be improved. The 40 x 811-foot wind 
tunnel is unique i n  t e s t i n g  of V/STOL a i r c r a f t  and propuls ion systems up t o  
f l i g h t  speeds of 200 knots i n  t h e  s i z e  ranges permitted.  
resource which has  a replacement va lue  of approximately $28 mi l l i on  must be 
preserved. and measures taken t o  in su re  t h a t  its c a p a b i l i t y  CiatI be f u l l y  u t i l i z e d .  

This valuable  na t iona l  

The requirement f o r  t he  proposed r e p a i r  and modif icat ion of the  40 x 80--foot 
wind tunnel is subdivided i n t o  t h e  following th ree  ca tegor ies :  t o  improve the 
s a f e t y  alf’ test opera t ions ,  t o  extend the  operat ing l i f e  of t h e  f a c i l i t y ,  and 
t o  incrertse t h e  e f f i c i ency  of operat ions i n  the  f a c i l i t y .  

The need f o r  improved p ro tec t ion  f o r  test personnel w a s  i l l u s t r a t e d  during 
the  fail.trrr! of t h e  AH-56A Cheyenne he l i cop te r  i n  the  wind tunnel  i n  September 
1969. 
entered the  con t ro l  room causing some personnel i n j u r i e s .  
p l a t e  hair s ince  been i n s t a l l e d  t o  p ro tec t  t h e  test crew, the re  a r e  add i t iona l  
areas needing pro tec t ion  such as t h e  balance house where the  wind tunnel  
operator  is s ta t ioned .  
is the  1lacl.c of adequate v e n t i l a t i o n  where pa in t ing  of t he  l a r g e  models is 
done. 1 W i c s  work is present ly  being performed i n  the  test chambei. area of 
the  wind tunnel  where p o t e n t i a l  explosion hazards are generated irom the  
f1atrmaab:lte vapors. A new model preparat ion bui ld ing  is proposed t o  eliminate 
t h i s  dan~ei r  and t o  permit more e f f e c t i v e  use of t he  test chamber area. 

I h  t:his case a r o t o r  t i p  weight penetrated the  wind tunnel w a l l  and 
While some amor 

Of f u r t h e r  concern i n  the  40 x 80-foot wind tunnel  

The s r l s t i n g  overhead crane i n  the  test chamber is now rat.ed at:: 15 tons. 
Because Df t h e  steady growth i n  the  weight of a i r c r a f t  which are i n s t a l l e d  
i n  the  wind tunnel  test s e c t i o n  and the  added weight of the  proposed quick- 
change : s t ru t ,  i t  is necessary t o  have the  c a p a b i l i t y  t o  h o i s t  lollds up 
t o  35 tons.  
t o  perslonngel, poss ib le  des t ruc t ion  of an expensive a i r p l a n e  or damage t o  the  
f a c i l i t y ,  the  crane and its s t r u c t u r e  must be upgraded t o  35 ton capacity.  

Since a crane f a i l u r e  l i f t i n g  heavy loads could r e s u l t  i n  i n ju ry  

The e x i s t i n g  tunnel  o f f i c e  areas are located underneath the  dilEfuser of t h e  
wind tunnel ,  and are o f t en  subjected t o  high noise  levels arid exhaust fumes 
from gas turb ine  engines being t e s t ed  i n  the  wind tunnel.  
p o s s i b i l i t y  of deb r i s  f a l l i n g  i n t o  these  areas i n  the  event of s t r u c t u r a l  
f a i l u r e  of test hardware. Because of t he  d i f f i c u l t y  of s t r i i c t u r s l l y  

There is a l s o  the  



r e in fo rc ing  the  wind tunnel  f l o o r  and providing adequate prot.ecticw from 
noise and fumes, t h e  b e s t  s o l u t i o n  t o  t h i s  problem is t o  provide iiln admin- 
i s t r a t i v e  bui ld ing  near  t he  wind tunnel .  The space vacated under the  d i f f u s e r  
would then 1be used f o r  minor modif icat ions of test  models and s to rage  of 
tunnel  r e l a t e d  equipment. 

The major d e t e r i o r a t i o n  i n  the  wind tunnel  s t r u c t u r e  is f a t i g u e  damage i n  
the  d r ive  sec t ion .  It is planned to  r e p a i r  t he  damaged sec t ions  ,and t o  min- 
imize f u t u r e  f a t i g u e  problems by s t i f f e n i n g  the  s t r u c t u r e  i n  t h i s  area and 
by improving the  flow i n t o  the  fans  t o  reduce t h e  v ib ra to ry  f o r c e  input .  I n  
add i t ion ,  t h e  d r i v e  motors, motor-generator set ,  and assoc ia ted  equipment 
w i l l  be  given a complete overhaul.  There is evidence of f a t i g u e  Idamage 
i n  the  f a s t e n e r s  which a t t a c h  t h e  corrugated s k i n  of the  wind tunnel  t o  the 
frame. To minimize the  p o s s i b i l i t y  of a sk in  panel  coming loose and going 
i n t o  the  f ans ,  r e f a s t en ing  of t he  s k i n  is required between t h e  fains and t h e  
turning vanes upstream of t h e  fans.  It is a l s o  necessary to  rep lace  the  
f a s t ene r s  immediately upstream of the  test s e c t i o n  to  avoid the  p o s s i b i l i t y  
of a sk in  panel coming loose and damaging a test a i r c r a f t .  
of s t r u c t u r a l  d e t e r i o r a t i o n  r e s u l t s  from water c o l l e c t i n g  i n  pockets on the  
wind tunnel s t r u c t u r e .  This  is p a r t i c u l a r l y  t r u e  f o r  the  d r t v e  s y s t e m  
s t r u c t u r e ,  which a l s o  has the  heavies t  v i b r a t i o n  loads and irs the most 
d i f f i c u l t .  t o  r e p a i r .  A l i g h t  metal roof over the  d r i v e  s e c t i o n  w i l l  be 
provided by t h i s  p r o j e c t  t o  a l l e v i a t e  the  genera l  problem. 

Another source 

The mabin causes of lost opera t iona l  t i m e  i n  the  40 x 80-foot wind tunnel  
are the  s e t t i n g  up of t he  m d e l  support  s t r u t s  and s t r u t  f a i r i n g  system in 
the  tes t .  s ec t ion ,  and t h e  instrumentat ion problems assoc ia ted  with complex 
models m c h  as r o t o r s  and V/STOL propulsion systems. The modif icat ions pro- 
posed i n  t h i s  p ro jec t  w i l l  g r e a t l y  reduce the  lost  t i m e  during sei t  up and 
increase  the  productive opera t ing  hours of the  f a c i l i t y .  It is rtroposed 
t o  provide a new s t r u t  system which can be preassembled o u t s i d e  af the  
test sec t ion  and then l i f t e d  i n  as a u n i t .  This would reduce thcl tunnel  
down t i n i t :  required f o r  a s t r u t  change from over t h i r t y  hours t o  l e s s  than 
four  horiirs,. 
crane pi:evkously d iscussed ,  and w i l l  a l s o  r equ i r e  f l o o r  space i n  the  test 
chamber area which is cu r ren t ly  used f o r  model assembly and check.out work. 
Thus, this implementation of t he  quick-change s t r u t  system w i l l  r equ i r e  
t h a t  a new model assembly and checkout shop area be provided i n  the  proximity 
of the  wind tunnel .  Also, t h e  area cu r ren t ly  used for test set tip is i n  
the  main h o i s t  opera t ing  area and must be c leared  of personnel f o r  s a fe ty  
reasons when l a r g e  loads are hois ted  i n t o  the  test sec t ion .  In  riddit ion,  
t h i s  area must be c leared  of personnel whenever hazardous tests iire taking 
p lace  i n  the  wind tunnel .  
clude the  Loss of va luable  manhours, t he  proposed model preparatiton and 
checkout bu i ld ing  is necessary.  

The proposed quick-change s t r u t  system w i l l  r e q u i r e  t h e  35 t:on 

In order  t o  a l l e v i a t e  t hese  problems imd t o  pire- 



Major source of l o s t  t i m e  i n  wind tunnel tes t  opera t ions  is due t.o mal- 
func t ions  i n  the  instrumentation systems. This is p a r t i c u l a r l y  troublesome 
i n  tests of V/STOL a i r c r a f t  propulsion systems and r o t o r s ,  which may involve 
over 100 channels of dynamic measurements. Many of these  measurements are  
absolu te ly  e s s e n t i a l  t o  i n su re  test s a f e t y  and t o  avoid damage t o  expensive 
equipment. This f requent ly  r equ i r e s  over 500 wires between the  model and the 
read-out gear i n  t h e  con t ro l  room. Dig i t i z ing  the  s i g n a l s  i n  the  model so 
t h a t  t he  number of wires can be reduced w i l l  minimize malfunctions.  Anather 
major source of t roub le  i n  t h e  cu r ren t  instrumentation is as soc ia t ed  wi th  
the  s l i p  r ings  used t o  t ransmi t  s i g n a l s  from a r o t a t i n g  system t o  the  f ixed  
system. These r i n g s  are sub jec t  t o  contamination and/or wear duririg t e a t  
opera t ions  and cause cons iderable  l o s t  t i m e  i n  t roub le  shooting and mairi tenance. 
The plan is to  rep lace  the  s l i p  r i n g s  by minia tur ized  telemetry equipmer1.t mounted 
on the  hub O E  t he  r o t a t i n g  gear.  

PROJECT DE SCRIPTION : ---- 
This p r o j e c t  provides f o r  t he  r e p a i r  and modi f ica t ion  of t he  e x i s t i n g  40 x 80- 

foo t  wind tunnel with some r e l a t e d  new cons t ruc t ion .  The modi f ica t ion  (:if t he  
wind tunnel  is necessary t o  reduce the  s a f e t y  hazards wi th in  the  test opera t ions  
area and t.o p ro tec t  test personnel i n  the  ope ra to r ' s  room and model observa t ion  
stat:Lons. The  r e p a i r s  and modi f ica t ions  t o  extend t h e  use fu l  l i f e  of t he  
f a c i l i t y  w i l l  he lp  t o  avoid f u t u r e  unscheduled down t i m e  of equipment and a t  
the  same t i m e ,  increase  sa fe ty .  These w i l l  include: (1) r e p a i r  of motor 
s e c t i o n  emtrance and exit  cover,  (2 )  modi f ica t ion  of motor support  f a i r i n g s  t o  
reduce vibrations, (3) increas ing  the  capac i ty  of test s e c t i o n  crane and support 
structure! t o  35 tons ,  (4) increas ing  the  f r e i g h t  e l eva to r  capac i ty  t o  6,,000 
pounds, (5) overhauling the  d r i v e  motors and assoc ia ted  equipment, (6) r e fa s t en ing  
the  wind tunnel  sk in  i n  c r i t i c a l  l oca t ions ,  (7) adding a roof over the  d r i v e  
sec t ion ,  and (8) applying p r o t e c t i v e  coa t ings  t o  a l l  e x t e r i o r  sutfinces of the  
wind tunrwl. 

The new cons t ruc t ion  is designed t o  inc rease  t h e  e f f i c i ency  of o,perat*ions and 
w i l l  incl-tide: 
tunnel;  ( 3 )  new access  doors t o  the  model s to rage  and modification area)%; (4) 
an improtred d a t a  a c q u i s i t i o n  system, including telemetering , multiplexing 
transducer outputs ,  dynamic f o r c e  measurement, and on-line monitoring; (5) 
a new d a m  reduct ion  and management bui ld ing;  and (6) a high-bay model Ipre- 
para t ion  1)uilding. 
f o r  t he  movement of a i r c r a f t .  

(1) quick-change s t r u t  system; (2 )  motorized doors t o  purge the  

The road t o  t h e  model prepara t ion  bui ld ing  w i l l  be %widened 

Sketchw of the  modi f ica t ions  and t h e  new cons t ruc t ion  are shown an t lae  last 
two pages of t h i s  p r o j e c t  writeup. 
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PROJECT COiST ESTIMATE : ---- 

Land Ac.c@.si t i on  
--d 

Cons t r t ic t ion --- 
S i t e  development 
Wind tunnel r epa i r s  and 

moc1:Lf i ca t ions  
Quick-change s t r u t s  
Modelt preparation building 
Management and da ta  

VarIid>ltr  frequency power 
rediuc Eion bui  Id ing 

sy13 tern ( repa i r  and 
exit 'ens ion) 

l i n e )  
U t i l i t i e s  (outs ide 5-foot 

Eq uipmte n t -- 
Data acquis i t ion  system 
Shop equipment 

Fallout She l te r  (Not Feasible) ---- 

Unit of Unit 
Cost Measure Quantity -- 

LS 

SF 
LS 
SF 

SF 

LS 

LS 

LS 
LS 

--- 

--- 
400,185 

36,000 

10,000 

-- - 

--- 
--- 

--e 

--- 
TOTAL 

Tota l  
cos t  --- 

.--- 

$5,250 ,E 
231,000 

2,641,000 
804 ,, 000 
900 ,,ooo 

301 ,, 000 

302,000 

71,000 

1,250 ,E 
1,100,000 

150,000 

--_- FUTURE Ck,F ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: -- 

None 
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A M E S  R E S E A R C H  C E N T E R  
F!SCAL Y E A R  1972 EST!MATES 

PROPOSED (;ONSTRU(,TlON PROGRAM PLOT PLAN 

MOFFETT E L V D  ) [ A. New Test Chamber Crane 351 New Heavy Duty 
Elevator t o  lest Section (3rd Level) 5000X 

E. Replace T u n n e l  S k i n  Fasteners - Remove W a l l  
.r Steel a n d  Siding. 

H 



AMES RESEARCH CENTER 
FiSCAL YEAR 1872 ESTIMATES 

tLFVATION 

h101)t 1 PHkPAKATION H I  II I)IN(v 

F I H l  F L O O H  PLAN 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1972 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER, NASA 

%;e No. 

Location p l a n . . . . . . . . . . . . . . . . . . . .  ............................... C!F 2-1 

Stfrrrmary............................ ............................ C'F 2-2 

Office of Space Science and Applications Project: 

Centaur modifications to  Titan I11 launch a r e a . . . . . . . . . . . . . . .  CF 2-3 

Alteraticm to launch complex 17............................. CF 2-13 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1972 ESTIMATES 

LOCATION PLAN 

SCALE Ill FEET 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 7 2  BUDGET ESTIMATES 

(Dollars i n  thousands) 
---- _- 
NASA I N S T A L L & l I O N  COGNIZANT PROGRAM O F F I C E  FOR I I . ( S T A L L ~ ~ T I O N  

------ John F. Kmmedy Space Center, NASA I Manned Space F l ight  
LOCATION O F  INSTALLATION Cape COUNTY NEAREST C I T Y  

I Cocoa Beach, -- Florida _- Kennedy and Pkrritt I s land  

The Center conducts ove ra l l  planning and supervis ion of t he  in tegra t ion ,  test ,  
checkout mid launch of NASA space vehicle  systems a t  the  Air Force Eastern and 
Western T e s t  Ranges, and Merritt Is land,  and provides support se rv ices  f o r  a l l  
NASA e1em:nts. located i n  the  area. 

L Brevard ---- 
INSTALLATION MISSION 

PROJECT L I N E  I T E M  

---- - 

Centaur Modifications t o  Ti tan  I11 
Launch area 

Alterat ion t o  Launch Complex 17 

*Depe r upon fu tur  year  r e  ui - 
ments. 

---- - 
TOTAL 

COGNIZANT 
O F F I C E  

OSSA 

OSSA 

---- 
NASA FORM 1020 JlJN 69 PREVIOUS EDITIONS ARE OBSOLETE. 

F Y  1959 
THRU 

3URRENT Yf 

255 

8 , 186 

F Y  19% 
f Estimate 

10 , 700 
4,500 

15 , 200 

---.- 

FUTURE: 
YEARS 

fKatimate@ - 

* 
* 

--- 
TOTAL. 

A L L  YEARS 
(Ea ttmatm4 

10,,955 

12 ,,686 

NASA-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1972 ESTIMATES 

-- .- _I-- 

AUTHORIZAEON LINE ITEM: John F. Kennedy Space Center  _- 
PROJECT TITLE: Centaur  M o d i f i c a t i o n s  t o  T i t a n  I11 Launch Area __.--__ 

- $1~11,700,00~0 _- 
----- 

FY 1972 CoF ESTIMATE: 
~~ 

---- COGNIZANT INSTALLATION: John F. Kennedy Space Center 

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

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

FY 1971 AND PRIOR YEARS CoF FUNDING: ---- 
Planning, and Design 
Cons t ruc t i  on 

T o t a l  FY 1971 and P r i o r  Years 

$255,000 

$255,000 

---- SUMMARY PURPOSE AND SCOPE: 

The puxpose of t h i s  p r o j e c t  is t o  p rov ide ,  by a l t e r a t i o n s  and a d d i t i o n s ,  
t h e  necessa ry  m o d i f i c a t i o n s  to  t h e  T i t a n  I11 launch  f a c i l i t i e s  t o  permi t  t h e  
f i n a l  assembly,  pre launch  checkout and launching  of t h e  T i t a n  Centaur  vehi  c l e  
combinat ion and i ts  a s s o c i a t e d  s p a c e c r a f t .  These mis s ions  include1 t h e  T i t a n  
Centaur  Proof F l i g h t ,  scheduled f o r  e a r l y  1974, which is a v e h i c l e  test 
precursor '  t o  t h e  Helios A miss ion  i n  t h e  second h a l f  of 1974 and t h e  Viking 
A and B ni:tsoions scheduled f o r  t h e  August-September 1975 Mars oppci r tun i ty ,  
The two \l.Lk%ng mis s ion  l aunches  may r e q u i r e  a pad turnaround c a p a b i l i t y  of 
as little as t e n  days .  
(ITL) facL1:Lty area a t  Cape Kennedy c o n s i s t s  o f :  (1)  a f o u r - c e l l  Ver t ica l .  
1ntegrat:Lon Bui ld ing  wi th  two launch c o n t r o l  rooms: (2)  t h r e e  t r a r u p o r t e r r i  
and van 1 3 e t 1 3  f o r  movement of t h e  assembled v e h i c l e ;  (3) a S o l i d  Motor 
Assembly Building i n  which t h e  s o l i d  p r o p e l l a n t  motors  are a t t a c h e d  to  the 
c o r e ;  anti (4) two l aunch  pads (U40 and #41) each w i t h  its m o b i l e  r iervice 
tower and suppor t  f a c i l i t i e s .  The A i r  Force w i l l  make a v a i l a b l e  KO NASA 
t h e  use  o f  one cell  of t h e  Vertical I n t e g r a t i o n  Bu i ld ing  and 1aunc:h c o n t r o l  
areas. t t  w i l l  a l s o  p rov ide  one set of t r a n s p o r t e r  and van sets, ( a  second 

The A i r  Force T i t a n  I11 Integrate-Transfer-Launch 



t r a n s p o r t e r  arid van set configured t o  Titan Centaur spec i f  icatioar i e  required 
and w i l l  be procured) and make a v a i l a b l e  t o  NASA t h e  use of t h e  Sol id  & t o r  
Assembly BiiLlding and Launch Pad 41 f o r  T i t a n  Centaur. 

PROJECT JUIS'PIl?ICATION: -- 

The T i t a n  Centaur a d d i t i o n  t o  the  National Launch Vehicle c a p a b i l i t y  w i l l  
provide thle h:Lgh energy (H2-02) f i n a l  s t a g e  and, consequently, t h e  escape 
v e l o c i t y  needed f o r  heavier  planetary exp lo ra t ion  missions now planned f o r  the  
mid-1970's. r4doption of t h i s  combination of s t a g e s  w i l l  enable NASA te> use  the  
e x i s t i n g  A i r  Force Launch Complex 4 1  t o  s e r v i c e ,  check ou t  and launch the T i t a n  
Centaur veh ic l e .  Because the  Centaur s t a g e  is new t o  Complex 41, a d d i t i o n s  and 
modif icat ions w i l l  be  necessary t o  s e r v i c e  the  Centaur s t a g e  and the sipacecraft- 
r e l a t e d  ground support  equipment. 

PROJECT DESCRIPTION : ----- 
The a l t e r a t i o n s  and add i t ions  t o  t h e  T i t a n  Launch Complex include: 

Mobile. Service and Umbilical Towers ---- 
The Nobile Service Tower (MST) w i l l  be modified at the  upper l e v e l s  

w i th in  t h e  environmental enclosure by t h e  i n s t a l l a t i o n  of one a d d i t i o n a l  
folding: service p la t form and a l t e r a t i o n s  t o  the e x i s t i n g  platforms to  
match the  access l e v e l s  of the Centaur f o r  handling of incapsulatdon 
equipment. and f o r  the  f i n a l  prelaunch checkout of t h i s  s t a g e  and the  
spacec ra f t  as w e l l  as its p r o t e c t i v e  aerodynamic shroud. The. Umbllical 
Tower i~i1.1 r e q u i r e  similar modif icat ions,  including a d d i t i o n a l  fo ld ing  
p l a t f  aims: t o  provide access t o  t h e  Centaur s t a g e  electrical and f u e l i n g  
mbi1:Lcal.s. 

- A e r  oslxncr? Ground Equipment Enc lo8 ure  

Mod:L f i c a t i o n  of t h e  Aerospace Ground Equipment (AGE) Enclotsure, a t  
Launch Complex 41, w i l l  c o n a i s t  of t h e  cons t ruc t ion  of an  1,100 square 
f o o t  1enc:Losure on t h e  p la t form between the  t r a c k s  on t h e  upper l e v e l .  
This is needed t o  provide environmental p ro t ec t ion  f o r  Centaur stdige 
and spacec ra f t  launch support  equipment. 
o u t l e t s ,  grounding of equipment and a i r  condi t ioning f o r  t h e  AGE #iirea 
w i l l  be  'provided. 

In  add i t ion ,  light:Lng, 'power 

-I_-- Guidance Op t i ca l  Alignment S h e l t e r  (GOAS) 

A concrete  block s h e l t e r  w i l l  be provided t o  house t h e  Centaur (Azimuth 
Alignment Theodolite,  i ts air  condi t ioning and support  equipment. 
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F a c i l i t y  1S:Lec:tric -- Power 

A 2,500 1.WA s u b s t a t i o n  w i l l  be  provided t o  supply  power f o r  t h e  new 
l oads  which are added a t  Launch Complex 41  f o r  Centaur  s t a g e  and space- 
c r a f t  r e l a t e d  suppor t  equipment. 

Vehic le/Spactacraf t A i r  Condi t ion ing  Sys t e m  

The a i r  cond i t ion ing  system s h e l t e r  w i l l  b e  extended t o  house a d d i t i o n a l  
a i r  cond i t ion ing  equipment necessa ry  t o  accommodate t h e  Centaur  s t i ige  and 
s p a c e c r a f t  prelaunch environmental  requi rements .  

L iquid  Hyldrogen -- System 

A 28,000 g a l l o n  LH2 s t o r a g e  tank i n c l u d i n g  roads ,  b a r r i c a d e s ,  suppor t ing  
s t r u c t u r e s ,  p ip ing  and c o n t r o l  equipment w i l l  be provided.  

Liquid  - OxyEn System 

A 13,000 g a l l o n  Liquid  Oxygen (LOX) s t o r a g e  t ank ,  a l s o  r o a d s ,  l i l gh t ing ,  
b a r r i c a d e s ,  suppor t ing  s t r u c t u r e s  and sys tems,  p i p i n g  and c o n t r o l  equip- 
ment w i l l  be provided.  

--- Gaseous/Liq_uid Ni t rogen  System 

High p r e s s u r e  s t o r a g e  v e s s e l s  (2,400 p s i g  and 5,500 p s i g  Gaseous Ni t rogen  
(GN2) and 28,000 g a l l o n s  Liquid  Ni t rogen  (LN2)) i n c l u d i n g  l i q u i d  t o  gas  
c o n v e r t e r s  and a l l  s u p p o r t i n g  s t r u c t u r e s ,  access r o a d s ,  pipinig and c o n t r o l  
equipment w i l l  be  provided.  

--- G a s e o u s / L J p i d  H e l i u m  

The area for gaseous hel ium s t o r a g e  vessels w i l l  be en la rged  t o  p rov ide  
f o r  new 5i,,5CK) p s i g  v e s s e l s ,  compressors ,  mobile  gaseous and l i q u i d  trailer 
park ing  tire~is. Access roads ,  suppor t ing  s t r u c t u r e s ,  p ip ing  and c o n t r o l  
equipment: w i l l  a l s o  be provided .  

_I_--- Vertical I n t e g r a t i o n  Bui ld ing  

One of the f o u r  bays of t h e  Vertical I n t e g r a t i o n  Bui ld ing  (VIB) w i l l  be 
modified to accep t  t h e  T i t a n  Centaur  v e h i c l e .  
s t a l l a t i o ~ n  of new p la t fo rms  and m o d i f i c a t i o n s  t o  e x i s t i n g  p l a t f o r m  t o  
a l low ~ C C I D S L ~  t o  t h e  Centaur  s t a g e ,  t h e  a d d i t i o n  of new gas  system,i  and 
electricixl equipment t o  service and check o u t  t h e  Centaur  s t a g e  i n  t h e  
V I B .  

Th i s  w i l l  i n v o l v e  t h e  in-  
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S o l i d  Motor Assembly Bu i ld ing  (SMAB) --- 
Provide f o r  van tie-down anchor s ,  power and grounding. 

T r a n s p o r t e r s  and Vans -- 
The T i t a n  Centaur  program w i l l  r e q u i r e  two complete  t r a n s p o r t e r s  and 

van s e t s .  
and permanently a t t a c h e d  umbilical mast, and is used w i t h  two vans,  
one f o r  checkout equipment and one f o r  i n s t r u m e n t a t i o n .  
t r a n s p o r t e r  and van set is a v a i l a b l e  from t h e  A i r  Force  f o r  NASA u s e  
b u t  w i l l  r e q u i r e  mod i f i ca t ion .  
and t h e  a d d i t i o n  of Centaur  s t a g e  u m b i l i c a l  r e t r a c t i o n  system. 
exist:j,ng vans r e q u i r e  i n s t a l l a t i o n  of new and modi f ied  equipment t o  pe rmi t  
checkout: and c o n t r o l  of t h e  T i t a n  Centaur  v e h i c l e .  

The t r a n s p o r t e r  c o n s i s t s  of a rail-mounted launch  p l a t f o r m  

One e x i s t i n g  

The umbilical mast r e q u i r e s  s t  rengtheniing 
The 

The second t r a n s p o r t e r  and van set conf igured  t o  T i t a n  Centn.ur spec%f i- 
c a t i o n s  w i l l  b e  procured.  

PROJECT COST ESTIMATE : ---- 

S i t e  P rQara t ion  - 

Cons t ruc t  ion  ----- 
Mobile service tower and 

umbil ical  tower 
Aerospace equipment 

enc losu re  m o d i f i c a t i o n  
Guidance o p t i c a l  a l ignment  

she : l te r  
Fac i  I . i ty electrical power 
Vehi c : le /spacecraf  t air  

ccatdi t i o n i n g  s h e l t e r  
Liquid  hydrogen system 
Liquid  oxygen system 

Uni t  of 
Measure 

--- 
LS 

LS 

SF 

LS 
LS 

LS 
LS 
LS 

Gaseous;/ l iquid n i t r o g e n  system LS 
Gaseous / 1 i q u i d  helium LS 

mod i f i ca t ions  LS 

bixllding m o d i f i c a t i o n s  LS 

V e r  t::Lcal i n t e g r a t i o n  b u i l d i n g  

Solfiti motor assembly 

U n i t  
c o s t  Quan t i ty  --- 

1,100 $60 .OO 

--- 

To ta  11. 
c o s t  -.- 

$154,000 

1,433,000 

460,000 

66,000 

165,000 
95,000 

90,000 
88,000 
86 , 000 
651,000 
66,000 

2321 ,000 

20 ,000 
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Eq uipmein t 

Gaseous / l iqu id  n i t r o g e n  

Gaseous helium system 
A i r  cond i t ion ing  
Modify launch c o n t r o l  and 

Modify e x i s t i n g  t r a n s p o r t e r  
N e w  vans 
New t r a n s p o r t e r  

system 

i n s t r u m e n t a t i o n  van 

-_I_--- F a l l o u t  Sh .e l te r  (Not F e a s i b l e )  

Uni t  of 
Measure 

LS 
LS 
LS 

LS 
LS 
LS 
LS 

--- 

Unit  
c o s t  -- Quan t f t y  

T o t a l  
c o s t  

$9,113,000 

178,000 
36,000 

121 ,1r)oo 
1,825,000 

668,000 
3,600,000 
2,685,000 

$10,700,000 
I_ 

Associcttecl equipment is be ing  developed w i t h  t h e  R&D T i t a n  Centaur program 
because of t h e  i n t e g r a l  r e l a t i o n s h i p  of launch complex ground suppor t  equip- 
ment w i t h  t h e  f l i g h t  v e h i c l e .  
budgeted :€or i n  FT 1969 through FY 1974 f o r  major T i t a n  Centaur r e l a t e d  
equipment necessa ry  t o  make t h i s  complex o p e r a t i o n a l .  
over  $6 mi1:Lion s u r p l u s  Government p r o p e r t y  w i l l  be i n s t a l l e d  undt!r t h i s  
p r o j e c t .  

Approximately $26.5 m i l l i o n  i n  R&D funds are 

In  a d d i t i o n ,  s l i g h t l y  

---- mTTuRE CIDF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PR0JEC:Z: 

Th i s  p r o j e c t  w i l l  complete  t h e  mod i f i ca t ion  f o r  t h e  present:ly p.Lanned 
T i t a n  C e n t a u r  program; f u t u r e  requi rements  w i l l  be  dependent upon f u t u r e  
launch v e h i c l e  c o n f i g u r a t i o n s  and s p a c e c r a f t  unique pre launch  checkout 
requi rements .  
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1972 ESTIMATES 
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K V  

JOHN F .  KENNEDY SPACE CENTER 
F!SCAL Y E A R  1972 ESTIMATES 

CENTAUR MODIFICATIONS TO TITAN 1 1 1  LAUNCH AREA 

NEW LOX AREAS 

NEW GUIDANCE OPTICAL 
ALIGNMENT SHELTER 

A SUB-STATION 

VEHICLE AND SPACECRAF 
A!!! COYDITIONING MODS 

- -  

SITE PLAN FOR COMPLEX 41 



JOHN F .  KENNEDY SPACE CENTER 
FlSGAL YEAR 1972 ESTIMATES 

~ ~ = U T A I I D  ULn!  unniriraTinyc IWUUII Bun I I W I  Y i n  I u TITAN I I -.-- I ,A~NCH AREA 

TR 

/ PROVIDE CENTAUR STAGE 
UMBILICAL CABLE L LANYARD 

PULL BRACKETS 

STRENGTHEN UMBILICAL MAST 

GROUND INSTRUMENTATION EQUIP 
VAN MODS FOR CENTAUR 

i LAUNCH CONTROL 
VAN MODS Y FOR CENTAUR 

. -  
TRANSPORTER AND VAN SETS .. 

YODlFlCATlOW OF AIR FORCE SET [Shown] AND PROviSiUn OF i i E W  SET 

WENT 



JOHN F .  K E N N E D Y  S P A C E  C E N T E R  
F I S C A L  Y E A R  1972 EST!MP.TES 

CENTAUR MQD!F!CAT!ONS TO TITAN Ill LAUNCH A R E A  

B A Y  TO BE MODIFIED 
i -4 

-s 
VERTICAL INTEGRATION BUILDING 



JOHN F .  KENNEDY SPACE CENTER 
F I S C A L  YEAR 1972 ESTIMATES 

.ITIES AND ANCHORS 

SOLID MOTOR ASSEMBLY BUILDING 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1972 ESTIMATES 

AUTILORIZATION LINE ITEM: John F. Kennedy Space Cen te r  I ---- 
PROJECT 11I’I’LE: 
-_I_--- ----.- A l t e r a t i o n s  t o  Launch Complex 17 

FY 1972 COF ESTIMATE: - $84,500,000 _- 

COGNIZANT INSTALLATION: John F. Kennedy Space Cen te r  ---- 
---- LOCATION OF PROJECT: Cape Kennedy Air Force S t a t i o n ,  

Urevard County, F l o r i d a  

COGNIZANT -- PROGRAM OFFICE: O f f i c e  of Space Sc ience  and A p p l i c a t i o n s  

FY 1971 AND PRIOR YEARS CoF FUNDING: 
---I 

Planning  amd Design 
Cons t rut: t i o n  

$808,9 19 
7,377 ,OG 3 

Total. Ji7! 1971 and P r i o r  Years $8,185,982 

SUMMARY PURPOSE AND SCOPE: ---- 
Launch Complex 17 c o n s i s t s  of two launch pads (A and E ) ,  a blockhouse,  ;I 

ready rooin and o t h e r  a s s o c i a t e d  f a c i l i t i e s .  It is t h e  east c o a s t  f a c i l i t y  
used t o  check o u t ,  service and launch t h e  Delta Space v e h i c l e  (Thcire is one 
w e s t  c o a s t  complex l o c a t e d  at t h e  Western T e s t  Range, Vandenberg Air Force 
Base, CalLIfornia, used f o r  p o l a r  o r b i t  mi s s ions  which cannot  be  lztunched from 
t h e  east c o a s t  due t o  range  s a f e t y  c o n s t r a i n t s ) .  Each pad c o n s i s t s  of t h r e e  
major i n t e r i r e l a t e d  s t r u c t u r e s  : a mobile s e r v i c e  s t r u c t u r e ,  a €ixc!d u m b i l i c a l  
tower, and ia launch s t a n d ,  

T h i s  p r s j e c t  p rov ides  a .L te ra t ions  t o  t h e  mobi le  service s t r u c t u i ’ e  umbilj.ca1 
tower and li3unch s t a n d  on Launch Pad 17A t o  s u p p o r t  t h e  Del ta  Uniirersal  
lioat--Tai.L, the D e l t a  I n e r t i a l  Guidance System, and t h e  improved D t ! l t a  
v e h i c l e ,  Iii a d d i t i o n ,  t h e  p r o j e c t  p roposes  t o  e n l a r g e  and upgradt! t h e  c l e a n  
room CapiilIiLity of t h e  Pad 17A service s t r u c t u r e  t o  pe rmi t  launchjing of 
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f u t u r e  s p a c e c r a f t  u t i l i z i n g  l a r g e r  f a i r i n g s ,  and p rov ide  f o r  p o t e n t i a l  
b o o s t e r  grcwth. 
condition:l:ng u n i t s  on each  pad w i l l  b e  r ep laced  w i t h  modem equipment. 

The i nadequa te  f i f t e e n - y e a r  o l d  launch v e h i c l e  air 

PROJECT J1JST:CFICATION: -- 

A con t i i i ua t ion  of t h e  two pad c a p a b i l i t y ,  main ta ined  du r ing  t h e  p a s t  
decade, 113 necessa ry  t o  suppor t  t h e  Delta v e h i c l e  ETR launch  schedule .  The 
launches Lnc.Lude NASA miss ions  as w e l l  as several i n t e r n a t i o n a l  c o o p e r a t i v e  
missions €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  and communication i n c l u d i n g  c:ommunicin- 
t i o n  satellites f o r  NATO, I t a l y  and Canada and s c i e n t i f i c  satel l i tes  f o r  t h e  
European Space Research Organiza t ion .  

The a l t l e r a t i o n s  w i l l  p rov ide  t h e  c a p a b i l i t y  t o  launch improved D e l t a  
v e h i c l e s  i n  t h e  Mul t ip l e  S o l i d  Vehicle  c o n f i g u r a t i o n ,  a 10-foot d i i m e t e r  
27-foot long  s p a c e c r a f t  f a i r i n g  and t h e  Delta I n e r t i a l  Guidance System (DIGS) . 
The a d j o i n i n g  LC 17B pad has  been modif ied t o  a c c e p t  t h e  m u l t i p l e  riiolids, 
t h e  modif ied Delta v e h i c l e ,  and DIGS c o n f i g u r a t i o n  t o  meet miss ion  r e q u i r e  
ments s t a r t i n g  i n  e a r l y  CY 1972. 

Implementation of t h e  a l t e r a t i o n s  t o  Launch Pad 17A w i l l  r e s u l t  Ln improwed 
on-pad s p a c e c r a f t  checkout c a p a b i l i t y ,  r e l i a b i l i t y ,  growth potrent i ,a l ,  
l i g h t n i n g  p r o t e c t i o n ,  s p a c e c r a f t  envi ronmenta l  c o n t r o l ,  and pe r sonne l  
s a f e t y .  I t  w i l l  reduce r e c u r r i n g  launch v e h i c l e  c o s t  s i n c e  the DIGS w i l l  
replace t h e  mre complex e x i s t i n g  system. I n  a d d i t i o n ,  i n c r e a s e d  pad 
f l e x i b i l i t y  w i l l  be a f f o r d e d  t h e  many Delta use r s .  

The en la rged  and upgraded service s t r u c t u r e  c l e a n  room c a p a b i l i t y  w i l l  
s p e c i f  i ca l . l y  suppor t  t h e  c l e a n l i n e s s  requirement  of  f u t u r e  s c i e n t i f i c  
s p a c e c r a f t  such as t h e  OS0 (Orb i t ing  S o l a r  Observa tory) ,  t o  match t h e  
manufactu.ria.g and assembly environment.  

PROJECT M:S CRI PTI ON : -- 
This  p r o j e c t  p rovides  t h e  fo l lowing  a l t e r a t i o n s  and a d d i t i o n s  : 

Mobile 2;ervice S t r u c t u r e  

Revisxi work p l a t f o r m  openings and r e p o s i t i o n  p l a t f o r m s  i n  lower areas. 
Ins t a l l1  s o l i d  r o c k e t  motor c r a d l e s  and a c t u a t o r .  I n s t a l l  new s o l i d  
motor handl ing  h o i s t  system. Modify p l a t fo rm l i f t i n g  system. Modify 
weatt’wr c u r t a i n s ,  stairs, h a n d r a i l s ,  and u t i l i t i e s  . Reinf orcel t h e  
struc1:ui:e t o  t a k e  t h e  added weight  of t h e  l a r g e r  c l e a n  room, and rework 
t h e  m i n  vertical c r o s s  truss t o  provide  f o r  t h e  i n c r e a s e d  sizle of t h e  
clear1 room work area. 
w a d . n g  system. 

I n s t a l l  l i g h t n i n g  p r o t e c t i o n  and an ail-craft 
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Umb i li cal. Tow e r ----- 
Prov ide  a p r o t e c t i v e  w a l l  t o  s h i e l d  t h e  u m b i l i c a l  s t r u c t u r e  and suppor t  
equipment from v e h i c l e  exhaus t .  To accomplish t h i s  w i l l  r e q u i r e  re- 
working of c e r t a i n  u t i l i t i e s ,  swing arms and ca twa lks  on two sidles of 
t h e  u m b i l i c a l  tower,  Re in fo rce  t h e  t o t a l  s t r u c t u r e  as r e q u i r e d ,  t o  
support: t h e  added dead load  and i n c r e a s e d  s a i l  area gene ra t ed  by t h e  
protect::ive w a l l .  

Launch Deck ---- 
I n s  t a l l .  new r e i n f o r c e d  deck p l a t e s  and a u x i l i a r y  d e f l e c t o r s  , rewlork t h e  
deck suppor t  g i r d e r s  t o  frame t h e  l a r g e r  openings  and r e v i s e d  lalunch 
mount, ins ta l l  new f i r e  p r o t e c t i v e  c o a t i n g s  on d e f l e c t o r s ,  and FlrOVide 
f o r  p r o t e c t i o n  of u t i l i t i e s  from exhaus t  f lame. 

S e r v i c e  S t r u c t u r e  Clean R o o m  ---- 
Cons trirct a l a r g e r  and upgraded a i r  c o n d i t i o n e d  s e r v i c e  s t r u c t u x e  clean 
room approximate ly  20' x 40' and 40' h igh ,  P rov ide  s l i d i n g  roof ha t ch  
anti swl.ngi.ng door arrangement f o r  p a s s i n g  s p a c e c r a f t  f a i r i n g s  du r ing  
launch  prc:parations.  A l t e r  j i b  c r a n e  as r e q u i r e d  and i n s t a l l  a new 
t h r e e  t o n  b r i d g e  c r a n e  f o r  equipment and f a i r i n g  man ipu la t ion .  

Theodol i ix  and P r i s m  S t a t i o n  ---- 
Cons t ruc t  a c o n c r e t e  s t r u c t u r e  t o  house a t h e o d o l i t e  s t a t i o n  ancl two 
coricretx s h e l t e r s  a t  s p e c i f i e d  p o i n t s  on t h e  complex t o  house r e f  l e c t i n @ ;  
prisms ,, 

---- Air-Condieioning Systems f o r  LC 17A and B 

To meet: i n c r e a s e d  envi ronmenta l  r equ i r emen t s ,  r e p l a c e  a t  each  ped t h e  
e x i s t i r i g  v e h i c l e  44 t o n  a i r  c o n d i t i o n i n g  system w i t h  75 t o n  uni t :s  and 
e x i s t i n g  clean room a i r - c o n d i t i o n i n g  s y s  t e m  w i t h  100 t o n  u n i t s .  
duc t  work t o  accommodate i n c r e a s e d  a i r  q u a n t i t y  flow. House neb1 
equipment f o r  p r o t e c t i o n  from t h e  elements.  

Modify 

Equipment; -- Addi t ions  and Modi f i ca t ions  

Reroute arid p rov ide  new v a l v i n g  and c o n t r o l s  f o r  t h e  f i r s t  s t a g e  
propelJ.iani: l i n e s  , prov ide  purge and pneumatics s y s  rems , modify t h e  
e x i s t i n g  c o n t r o l  systems and p r o p e l l a n t  l o a d i n g  conso le s  locatecl i n  t h e  
blockhouse and p rov ide  two new blockhouse  guidance  and telemetry 
cotisolt::; , prov ide  connec t ing  c a b l e  between t h e  blockhouse and pzid; 
provide  pad t e r m i n a l  boxes and racks; p rov ide  t h e  D I G S  and t h e  s o l i d  
motor iLignment equipment. 



PROJECT cosr -- ESTIMATE: 

Land Acq1iis:ition 

Cons truci: ion  
PI_--- 

Mobile :semrice s t r u c t u r e  
Umb i li (;a1 tower 
Launch (deck 
S e r v i c e  s t r u c t u r e  c l e a n  room 
Theodo:L:ite and p r i s m  s t a t i o n s  
A i r  c o n d i t i o n i n g  modifi-  

c a t  i oils 

Equipment 

F i r s t  s t a g e  f u e l  and LOX 
t r a n s  Eeir p i p i n g  and 
pneumatic sys t e m  modif i -  
c a t i o n s  

F i r s t  s t a g e  p r o p e l l a n t  and 
:Launch c o n t r o l  conso le  
modi J i icat ions 

m o d i f i c a t i o n s  

moni tor ing  cons o l e  

m a t  i on eq u i  pmen t 

Second s t a g e  c o n t r o l  console  

Guidancx sys tern c o n t r o l  and 

Azimuth measuring and c o l l i -  

S o l i d  mnotor a l ignment  system 

Fa1 l o u  t Sh e:L t er (Not Feas i b l e  ) 
---I- 

Unit  of 
Measure Quan t i ty  

--- --- 

LS 
LS 
LS 
LS 
LS 

LS 

Unit 
cost -. 

FUTURE CoF ESTIMATED FUNDING REOUIRED TO COIPLETE THIS PROJECT: 

T o t a l  
c o s t  

g! ,500,000 

880,000 

330,000 
800 , OOCl 

60,000 

2 20 ,000 

2 10 ,000 

:! ,000 ,OOC! 

450,000 

520,000 

130,000 

500,000 

250,000 
150,0001 

Fu tu re  y e a r  funding estimates are dependent on f u t u r e  v e h i c l e  and space- 
c r a f t  c o n f i g u r a t i o n s  and requi rements .  

CF 2-16 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR I972 ESTIMATES 

ALTERATIONS TO LAUNCH COMPLEX 17 

~ UYBILICAL MAST MODlFlCbTlON - -  

LAUNCH DECK MODIF 

GROUND SUPPORT AIR 

CONDITIONING UNIT 

CLEAN ROOM 

PROJECT 

NEW TnEoooLiTE SHELTER 

,/ 

PERSPECTIVE 
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CF 3 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 7 2  BUDGET ESTIMATES 

(Dol lars  in thousunds) 
---___--- 

COGNIZANT PROGRAM O F F I C E  FOR I N I ~ T A L L A ~ I ' I O N  
- 

NASA INSTALLATION 

Various Locisti ons 

Not Applicii1)le: Not Applicable 
LOCATION O F  l N j - - A L L A T I O N  

Not Applicabll;? __ -_.---- - 
INSTALLATION MI!ISION 

_~ ---__ 

PRCIJECT L I N E  I T E M  

-~ --__ 
Rehabi.li ta tion and Modification of 

Faci. li tise s 

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

Power Plant Rep lacemen ts 

Relocation of ATS Transportable 
Ground Stat:Lon 

e- --_- 
NASA FORM 1029 JUN 69 PREVIOUS EDITIONS ARE OBSOLETE. 

OGNIZANT 
O F F I C E  

O&M 

(OMSF 
( OART 

OTDA 

OTDA 

F Y  1959 
THRU 

URRENT YI 

23,017 

6 30 

54 

60 

FY 1 9 z  
E s t i m a t e 4  

LO ,000 

20,000 

600 

500 

31,100 

FUTURE 
YEARS 
E strmeted, 

- 

1.0 ,000 

-0- 

-0- 

t L L  T O T A L  YEARB 

'Estimsta4) 
--- 

33,017 

30,6 30 

654 

56 0 

NASA-HQ 

CF 3-1. 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1972 ESTIMATES 

COGNIZANT IESALLATION:  Various Locations 

LOCATION OF' PROJECT: Various Locations 

COGNIZANT P_FERAM OFFICE: Off ice  o f  Organization and Management 

FY 197.L W r P R I O R  YEARS CoF FUNDING: 

Planning and Design 
Cons t ruct.j.on 

Total  f;7! 1971 and P r i o r  Years 

$2,092,320 
20,9 25,000 

$23,017,320 

SUMMARY PURPOSE AND SCOPE: 

To provide f o r  major r e h a b i l i t a t i o n  and modification of f a c i l i t i e s  a t  NASA 
f i e l d  insta:tla t ions  and Government-owned i n d u s t r i a l  p lan ts  engaged i n  NASA 
a c t i v i t i e s .  The purpose o f  t h i s  program is t o  pro tec t ,  preserve, and imp rove 
the  general capab i l i t y  and usefulness of these f a c i l i t i e s ,  and t o  insure  lrhe 
continued sa fe ,  economical, and e f f i c i e n t  use of NASA's physical p lan t .  Also 
included an: items necessary t o  provide f o r  t h e  cor rec t ion  of conditions icontrib- 
uting t o  t h e  pol lu t ion  o f  a i r  and water a t  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 lan ts  engaged i n  NASA ac t iv i t i e s ,  and t o  coml3ly 
with FederaL, S ta t e ,  and l o c a l  requirements f o r  t h e  prevention, cont ro l ,  snd 
abatement of po l lu t ion .  

PROJECT J U l X Z P I C A T I O N :  

The NASA physical p lan t  a t  i n i t i a l  cos t  t o t a l s  about $5.0 bil l ion--current 
It i s  composed of two replacement value is estimated a t  about $7.5 b i l l i o n .  

major segments. The f i r s t  and o ldes t  cons i s t s  of the research centers  and 
i n d u s t r i a l  p lan ts  which are now, i n  many cases, over 25 years o ld .  The 
second segment is composed of f a c i l i t i e s  acquired more recent ly  t o  support 
t he  Manned Space F l ight  program. 
exposed t o  hard and continued usage and pa r t i cu la r ly  the o lde r  segment has 

Both segments of t h e  p l an t  have been 

CF 3-2 



experienced a long h i s t o r y  of changing u t i l i z a t i o n  and adap ta t ion .  'tlehabili-. 
t a t i o n  a n d  modif icat ion of t hese  f a c i l i t i e s  is requ i r ed  as a continuing 
program. This is necessary t o :  (1) p r o t e c t  t h e  cap i t a l  investment represented 
by t h e s e  f a c i l i t i e s ;  (2) i n s u r e  t h e i r  continued and r e l i a b l e  ope ra t ion ;  ( 3 )  
improve t h e i r  c a p a b i l i t y  and usefulness  t o  NASA mission accompl ishme.nt; ( 4 )  
provide a s a f e r  environment f o r  personnel;  and (5) to overcome t h e  cumulative, 
e f f e c t s  of wear, d e t e r i o r a t i o n ,  and obsolescence.  

Only major r e h a b i l i t a t i o n  and modif icat ion o f  f a c i l i t i e s  type work is 
included. They are of t h e  magnitude t h a t  they cannot be accomplishsl  by 
day-to-day maintenance o r  by minor r e p a i r  e f f o r t s .  Routine maiintenaiice, 
major add i t ions ,  new cons t ruc t ion ,  and p r o j e c t s  which q u a l i f y  as spel-ial o r  
s p e c i f i c  program requirements are excluded. 

A po r t ion  of t h i s  p r o j e c t  w i l l  implement t h e  r equ i r ed  a c t i o n  to  comply with 
t h e  Executive Order No. 11507 signed by t h e  P r e s i d e n t  on February 4 ,  1970, 
e n t i t l e d  "Prevention, Control,  and Abatement of A i r  and Water P ~ o l l u t i o n  a t  
Federal  Fac i l i t i es . "  Sect ion 5 (a )  o f  t h i s  o r d e r  r e q u i r e s  t h a t  ai.r and water 
poll .utior p r o j e c t s  a t  e x i s t i n g  f e d e r a l  f a c i l i t i e s  are t o  be  completed o r  
under way no l a t e r  than December 31, 1972. The NASA p lan  t o  provide f o r  the  
necessary c o r r e c t i v e  and prevent ive measures, as i d e n t i f i e d  i n  t h i s  p ro jec t ,  
has been presented t o  the  O f f i c e  of Management and Budget as required by 
E.O.. 11507  under Sect ion 5 (b ) .  

PROJECT J G C R I P T I O N :  

Items of work proposed t o  be accomplished wi th in  t h i s  program are ou t l ined  
under "Project  Cost E s t i m a t e "  and t o t a l  $7.0 m i l l i o n .  These r ep resen t  i t e m s  
considesed t o  be of t h e  h ighes t  p r i o r i t y  a t  t h i s  t i m e .  They have been care- 
f u l l y  s d e c t e d  from a l is t  t o t a l l i n g  about $35 mi l l i on ,  on t h e  bas 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. I t  is 
recognized, however, t h a t  during t h e  course of t h e  yea r  some rearrangement 
of p r i o r i t i e s  may be necessary and poss ib ly  a change i n  some of t h e  items 
t o  be  ac:c:onplished wi th in  a l l o c a t e d  funds may be required.  

Included i t e m s  f o r  t h e  prevention, c o n t r o l  and abatement of p o l l u t i o n ,  
proposed t o  be accomplished wi th in  t h i s  program are o u t l i n e d  i n  the P r o j e c t  
Cost E s t i m a t e  and t o t a l  $ 3 . 0  mil l ion .  This  is t h e  r e s i d u a l  o f  an  i r b i t i a l l y  
evolved program o f  $4.0 mi l l i on .  These r ep resen t  items considered t o  be of 
t h e  highest. p r i o r i t y  and have been c a r e f u l l y  surveyed and screened : I t  each 
instal1ai:ion as work required f o r  f u l l  compliance wi th  e x i s t i n g  o r  Ilroposed 
s tandards e s t ab l i shed  by t h e  r egu la to ry  agencies.  The proposed i teris are 
d i r e c t l y  r e l a t e d  t o  a i r  and water treatment and c o n t r o l s .  

CF 3-3 
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111. OFFICE OF SPACE SCIENCE AND APPLICATIONS $1,435,000 

.A. IZod'dard Space F l i 2 h t  Center  

(1) Modi f i ca t ion  of  f i r e  p r o t e c t i o n  systems 39 5 ,  (300 

B. 'iiJilops S t a t i o n  

(1) Bui ld ing  f i r e  p r o t e c t i o n  systems 
(2)  R e h a b i l i t a t i o n  of  runway and taxiway 

790, (300 

350 ,I100 
440,000 

C. Jl P r o p u l s i o n  Labora tory  250 .[)Oo 

(1) R e h a b i l i t a t i o n  o f  procurement o f f i c e s  and t h e  
development l a b o r a t o r y  250,000 

I V .  OFFICE OF TRACKING AND DATA ACQUISITION 2,573 ,E 
A. 2Jal:ious Loca t ions  2.5 73 ,= 

(1) Modi f i ca t ion  o f  e l e c t r i c a l  u t i l i t i e s  s y s  t e m s  
(8 l o c a t i o n s )  

360 ,, 000 (2) R e h a b i l i t a t i o n  of communications duc t  system, Hawaii 
(3:) R e h a b i l i t a t i o n  o f  a i r  c o n d i t i o n i n g  sys tems 

( 5  l o c a t i o n s )  280 !, 000 
(4') Mod i f i ca t ion  of  f i r e  p r o t e c t i o n / s a f e t y  systems 1,243 ., 000 

(a)  Space Tracking  and Data A c q u i s i t i o n  Network 
(b) Manned Space F l i g h t  Network 

690,, 000 

(438,000) 
(585,000) 

( c )  Deep Space Network (220,000) 

- 
$7,000,000 S u b t o t a l  ( 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  - general:l 

R e h a b i l i t a t i o n  and Modi f i ca t ion  - P o l l u t i o n  

1. OFFICE OF MANNED SPACE FLIGHT 

A. g n n e d y  Space Center  

$1,418,000 

- 290,000 

(1.) Modi f i ca t ion  of  water p o l l u t i o n  c o n t r o l  
f a c i l i t i e s  (water )  200,000 

motor poo l  (water )  9,000 

s e r v i c e s  components l a b o r a t o r y  ( w a t e r )  20,000 

(:!) Replacement of t r ea tmen t  f a c i l i t i e s  (water) 2 e', 000 
(3)  Modi f i ca t ion  of  waste d i s p o s a l  system a t  t h e  GSA 

(4) Modi f i ca t ion  of  p r o p e l l a n t  t r ea tmen t  f a c i l i t i e s  

CI? 3-5 



(5) Modi f i ca t ion  of t r e a t m e n t  f a c i l i t i e s  - LC 39 

(6)  M o d i f i c a t i o n  o f  t r e a t m e n t  f a c i l i t i e s  f o r  "SI' 
c o n v e r t e r  compressor f a c i l i t y  ( w a t e r )  

band f a c i l i t y  (water) 

B. - Marshal l  Space F l i g h t  Cen te r  

(1) Modi f i ca t ion  of waste sewer system (water)  
(2) M o d i f i c a t i o n  of  p o l l u t i o n  c o n t r o l  f a c i l i t i e s  (a:Lr) 

C .  Manned S p a c e c r a f t  Center  

(1) T e r t i a r y  t r e a t m e n t  f a c i l i t i e s  (water) 
( 2 )  P o l l u t i o n  c o n t r o l s  f o r  b o i l e r s  and c o o l i n g  tower 

(3) Exhaust gas  t r e a t m e n t ,  a tmospher ic  r e e n t r y  and 
blowdowns (water)  

s t r u c t u r a l  e v a l u a t i o n  f a c i l i t y  ( a i r )  

11. 0FI'I:CE: OF ADVANCED RESEARCH AND TECHNOLOGY 

A. L_E:wis Research Cen te r  

(I.) Fue l  o i l  s t o r a g e  t a n k  f o r  c o n v e r t i n g  t o  f u e l  
o i l  ( a i r )  

(:!) Improvements t o  s t o r a g e  and d i s p o s a l  c o n t r o l  
areas ( a i r )  

( 3 )  Exhaust s t a c k s  emis s ion  c o n t r o l s  ( a i r )  
(4) I n s t r u m e n t a t i o n  and equipment f o r  e x i s t i n g  

l a b o r a t o r y  p o l l u t i o n  c o n t r o l s  ( a i r )  
( 5 )  M o d i f i c a t i o n  o f  r e s e a r c h  l a b o r a t o r i e s  exhaus t  

system ( a i r )  
( 6 )  M o d i f i c a t i o n  o f  i n d u s t r i a l  waste r e t e n t i o n  

b a s i n s  (water) 

B .  glumbrook S t a t i o n  

(11) I n s t a l l a t i o n  of i n c i n e r a t o r  ( a i r )  

C .  - Aines Research Cen te r  

(.I.) C o l l e c t i o n  and c o n t r o l  o f  n i t r o g e n  o x i d e  and 
carbon monoxide ( a i r )  

(2 )  Ca rpen te r  s h o p - c o l l e c t i o n  system ( a i r )  

$19 9 000 

14 !, 000 

292.,000 
202,000 

- 6 3 4 m  

200,000 

284,000 

150,000 

1,374,000 

- 987,000 

150,000 

147,000 
400,000 

60,000 

150,000 

80~,000 

_I 120,000 

120,000 

- 2 6'L 000 

250,000 
1'7, 000 
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111. OFFICE: OF SPACE SCIENCE AND APPLICATIONS 

A. J i t P r o  puls ion  Laboratory 

(I.) I n s t a l l a t i o n  of  a i r  p o l l u t i o n  c o n t r o l  f a c i l i t i e s  
a t  Edwards ( a i r )  

( 2 ! )  Perimeter  a i r  sampling f o r  high temperature  
s to rage  magazine ( a i r )  

OFFICX OF TRACKING AND DATA ACQUISITION 

,4. !$*we Tracking S t a t i o n  

IV. 

((I) Modification of  e x i s t i n g  t rea tment  p l a n t  (water) 

l iubtotal  ( r e h a b i l i t a t i o n  and modi f ica t ion  - po l lu t ion )  

TOTAL 

FUTURE COFESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

S,L05,000 

105,000 

100,000 

5,000 

103,000 

103,000 

103,000 
- 
$3,000,000 

$10,000,000 

It  is 1est:imated t h a t  between $10,000,000 and $15,000,000 p e r  yea r  vi11 be  
r e q u i r e d  for t h e  cont inua t ion  of  t h i s  r e h a b i l i t a t i o n  and modi f ica t ion  program, 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1972 ESTIMATES 

AUTIIORIZA'LEJ LINE ITEM: Various Locations -_I_ 

----- PROJECT TITLE: Space S h u t t l e  F a c i l i t i e s  __.__I 

Fy 1972 CoF ESTINATE: $20,000,000 
-I_-- --- ---- 
COGN1 ZANT- STALLA AT ION: Various Locations 

---- LOCATION CfF PROJECT: 

---- COGNIZAX'I' PROGRAM OFFICES: 

Various Locations 

O f f i c e  of Manned Space F l i g h t  
Off i c e  of  Advanced Research and Technology 

FY 1 3 7 1  AIIID P R I O R  YEARS CoF FUNDING: ---- 
P 1  anning and D e s  ign 
Construct i o n  -0- 

$630,000 

Tota:L FJ! 1971 and P r i o r  Years $630,000 

SUMM.ARY I'IJRE'OSE -- AND SCOPE: 

The puixo~ie of t h i s  p r o j e c t  is t o  modify and upgrade e x i s t i n g  Goveimment- 
owned f a c i l i t i e s  t h a t  are required f o r  engine development and f o r  eai.ly 
technology development i n  support  o f  t h e  space s h u t t l e  program. The included 
tes t  f a c i l i t i e s  a r e  required €o r  r e sea rch ,  development, evaluati-on arid qua l i -  
f i c a t i o n  (of key elements of t h e  t o t a l  program as follows: engines,  i iux i l ia ry  
propulsion systems and thermal p r o t e c t i o n  systems. 

PROJECT .JUS'CI FICATION: ---- 
--- General - A primary o b j e c t i v e  of t h e  space s h u t t l e  program is a s i ; :n i f ican t  

reduct ion i n  t he  c o s t  of f u t u r e  space t r anspor t a t ion .  
s p a c e  s h u t t l e  veh ic l e s  t h a t  w i l l  employ a v e r t i c a l  take-off and ho r i zon ta l  
landing. The space shuttle w i l l  c o n s i s t  o f  a rocket-powered, two-element 
veh ic l e  cons i s t ing  of an o r b i t e r  and booster .  The o p e r a t i o n a l  mode i l r i l l  be  
a v e r t i c a l  launch system with t h e  boos te r  a c c e l e r a t i n g  t h e  o r b i t a l  s t a g e  t o  
t h e  ou te r  f r i n g e  of t h e  e a r t h ' s  atmosphere where sepa ra t ion  w i l l  occur .  'The 

The program iiicludes 
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o r b i t e r  dement  w i l l  proceed t o  o r b i t ,  powered by i t s  own rocket enginesD, t o  
de l ive r  i t s  payload and perform i t s  assigned mission. Af te r  reent ry ,  tlle 
o r b i t e r  w i l l  re turn t o  e a r t h  f o r  a hor izonta l  landing. The space 5hutt:l.e is 
to  provitlc! a highly f l e x i b l e  payload capabi l i ty  t o  support a var ie ty  o f  space 
appl ica t i  ons, including an a i r l i n e  type environment f o r  passenger trans1)ort. 
The SUCC~:SS of t h e  space s h u t t l e  type vehic le  system is to  a l a r g e  exteiit 
dependent: on achieving very high e f f i c i enc ie s  i n  the  associated propuls .on 
and the t:hermal pro tec t ion  sys  tems. 

Engines - The development of a reusable high pressure t h r o t t l e a b l e  l i i iuid 
oxygen/l:iqujd hydrogen rocket engine t o  be  used i n  both t h e  booster and t h e  
o r b i t e r  i:; i i  “pacing i t e m ”  i n  t h e  program. This engine w i l l  no t  be  a rnlidifi- 
ca t ion  oE arty previously developed l i q u i d  oxygen/liquid hydrogen engine. 
w i l l  rep-resent a new design and w i l l  be  based on newly developed technology 
concepts. The t h r u s t  o f  each main engine w i l l  be i n  the  range of about 550,000 
poun.ds. rhe t o t a l  number of engine f i r i n g s ,  the average dura t ion  per f i r i n g ,  
the  number o f  f i r i n g s  estimated per  month, and the  number of  engines t o  be 
used i n  t n e  development program requires that a minimum of two sea level and one 
alt i . tude t e s t  pos i t ions  be ava i l ab le  f o r  t e s t i n g  t h e  space s h u t t l e  m a i n  engines. 
These tes t  pos i t ions  w i l l  be provided by modifying ex i s t ing  government-owned 
test. faci l i iz ies .  

I t  

I n  addition t o  these  space s h u t t l e  main engine test  f a c i l i t i e s ,  there  is a 
requirement t o  modify ex i s t ing  t e s t  f a c i l i t i e s  t o  support the devdopmcnt o f  
auxi l ia ry  propulsion and the  o r b i t a l  maneuvering sys t e m s  which art? e s sen t i a l  
t o  the  sFace s h u t t l e  o r b i t e r  operations.  These engines w i l l  be i n  the  1 ,000  
t o  :LO,OOC pound t h r u s t  range. 

The loca t ions  o f  the engine test  f a c i l i t i e s  must cur ren t ly  b e  i d e n t i l i e d  a s  
“Various Locations“. The se lec ted  sites w i l l  be  dependent, among othei. 
f ac to r s ,  upon t h e i r  adequacy, economy of f a c i l i t y  a l t e r a t i o n s  and overit l l  
operatiorts. 

--- Thermal. Protection System - The most demanding problem i n  t h e  evolut .on of 
a space s h u t t l e  system is expected t o  be t h e  development o f  an airframi? 
s t ruc tu re  i n  conjunction with the  necessary thermal pro tec t ive  systems whicli 
w i l l  involve materials which must be l i g h t  weight and extensively reus  able. 
The space s h u t t l e  vehic le  will incorporate a number of d i f f e r e n t  therm31 
protect.ion elements, including ab la tors ,  me ta l l i c  r e rad ia t ive  panels,  surface 
insu la t ion  and hot s t ruc tu re .  

To s u ~ ~ ~ o r t  the development of t h e  thermal protect ion systems program, 
rnodific~ticin t o  ex i s t ing  research and t e s t i n g  f a c i l i t i e s  t o t a l l i n g  $5.5 
mi l l ion  is required. 
will provide the capabi l i ty  t o  t es t  l a r g e  test  samples o f  prototype thermal 
p ro tec t  ion sys  tems . 

The modification of these  ex is t ing  ground f a c i l i t i e s  
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PROJECT LGCRIPTION: 

This  p r o j e c t  p rovides  f o r  necessa ry  a l t e r a t i o n s  t o  e x i s t i n g  t e s t  and 
research. f a . c i l i t i e s  r e q u i r e d  f o r  t h e  engine  and technology development i n .  
suppor t  o f  t h e  space  s h u t t l e  program. The purpose,  d e s c r i p t i o n  slnd c o s t  
estimate f o r  each s u b p r o j e c t  fo l lows :  

TtAIlJ ENGI??E TEST FACILITIES 

SUMFMY I,P:POSE AND SCOPE: 

To moc1:ify and upgrade e x i s t i n g  test f a c i l i t i e s  f o r  shuttle engii.ne system 
t e s t i n g .  ::wo sea l e v e l  t es t  s t a n d s  and procurement o f  long- lead  i t e m s  f o r  
one a1 t i :ude  s i m u l a t i o n  t e s t  f a c i l i t y  w i l l  be  provided .  

JUS'PIFICITION: 

T h e  sipace shuttle planning  is based upon ach iev ing  o p e r a t i o n a l  c a p a b i l i t y  
i n  t h e  Late 1 9 7 0 ' s .  The i n t e r v e n i n g  pe r iod  w i l l  r e q u i r e  t h e  devc31opinent of  
a s u i t a b l e  v e h i c l e  which w i l l  r e q u i r e  a minimum of r e f ~ r b i s h ~ m c n t , ,  have a 
s h o r t  ground turn-around c a p a b i l i t y ,  and b e  des igned  t o  o p e r a t e  ,it low l e v e l s  
of  a c c e l e r a t i o n  du r ing  launch  and r e e n t r y .  A key element i n  t h e  dcvelopiiient 
is a new h igh  p r e s s u r e ,  t h r o t t l e a b l e  LOX-LH2 r o c k e t  eng ine  which w i l l  be  used 
i n  both t h e  b o o s t e r  and t h e  o r b i t e r .  The o r b i t e r  engine  wil.1 halJe a t r a n s -  
l a t a b l e  s k i r t  t o  p rov ide  a h i g h e r  expansion r a t i o  i n  t h e  s p a c e  environment.  

P re l imina ry  e v a l u a t i o n s  o f  t h e  t o t a l  number of engine  f i r i n g s ,  t h e  average  
d u r a t i o n  pe r  f i r i n g ,  t h e  number of  f i r i n g s  e s t ima ted  p e r  month, ,md t h e  
number of engines  t o  be used i n  t h e  development program, r equ i r e ( ;  a minipium 
of two sea l e v e l  and one a l t i t u d e  t es t  p o s i t i o n s .  

P lanning  is  based  upon u t i l i z i n g  f a c i l i t i e s  a t  e x i s t i n g  governnent-owned 
sites which have t h e  c a p a b i l i t y  o f  be ing  modif ied f o r  t e s t i n g  t h e  s h u t t l e  
engines .  P r e l i m i n a r y  eng inee r ing  and e v a l u a t i o n  s t u d i e s  are be ing  made i z t  

s i tes  throughout  t h e  United S t a t e s .  The c o s t  estimates ref:Lect a r e q u i r e -  
ment of $11 m i l l i o n  f o r  two sea l e v e l  tes t  p o s i t i o n s .  The  cost e s t i m a t e  
f o r  t h e  a l t i t u d e  test p o s i t i o n  is approximate ly  $9  .O m i l l i o n ;  however, o n l y  
$2 mi l l ion .  is r e q u i r e d  i n  t h i s  f i s c a l  y e a r  f o r  t h e  procurement o f  long-lead 
i t e m s ,  such as on- l ine  d a t a  p r o c e s s i n g  and c o n t r o l  equipment,  and l i q u i d  
oxygen and. a hydrogen run  t ank .  

The ac t i . va t ion  o f  t h e s e  test  f a c i l i t i e s  w i l l  t a k e  p l a c e  o v e r  si two-to- three 
yea r  pe r iod .  
and t h e  a l . t i t u d e  p o s i t i o n  by J u l y  1974. Cur ren t  eng ine  developn e n t  p lanning  
r e q u i r e s  a c t i v a t i o n  o f  t h e  sea l e v e l  p o s i t i o n  as i n d i c a t e d  i n  o l d e r  t o  clbtain 
adequat:e development t e s t i n g  p r i o r  t o  committing b o o s t e r  engines  t o  f a b r i c a -  
t i o n  f o r  d e l i v e r y  beginning  i n  March 1974. The a l t i t u d e  t es t  f a c i l i t y  is 

The sea l e v e l  p o s i t i o n s  should b e  o p e r a t i o n a l  by January  1 9 7 3  
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requircid by J u l y  1974 t o  a s s u r e  adequate a l t i t u d e  t e s t i n g  p r i o r  t o  t h e  s t a r t  
of f a b r i c a t i o n  of t h e  f i r s t  o r b i t e r  f l i g h t  engines.  S t a r t  o f  t h i s  f a b r i c a t i o n  
is scheduled t o  s t a r t  about 1 2  months p r i o r  t o  scheduled d e l i v e r y  i n  October 
1975. This t e s t i n g  is needed s o  t h a t  any change i n  design may be known p r i o r  
t o  t h e  s tar t .  of f a b r i c a t i o n .  The FY 1972 budget provides f o r  cons t ruc t ion  of 
t h e  two s e a  l eve l  s tands  and i n i t i a t i o n  of  long-lead procurement f o r  t h e  
a l t i t u d e  t e s 8 t  f a c i l i t y .  The remaining modif icat ion requi red  f o r  t h e  a l t i t u d e  
f a c i l i t y  w l l . 1  be programmed i n  t h e  PY 1373 budget. 

DESCRIPTION: 

This pro:ic:ct. provides f o r  t h e  procurement, modif icat ion,  and a c t i v a t i o n  of 
t e s t  fac i l i t i cz i  f o r  t e s t i n g  t h e  space s h u t t l e  engine .  
ments w i l l  be m e t  by two sea l eve l  (ambient) test s tands  and one a l t i t u d e  
s imula t ion  test  f a c i l i t y .  The modif icat ions w i l l  c o n s i s t  o f  struc:tural  
changes, addit:ion of LOX and I,H2 run tanks and s t o r a g e  tanks,  new thrut  t 
measuring s:ysi:ems, and changes t o  t h e  mechanical, e lec t r ica l ,  con t.ro1, 
instrumentat ion,  p r o p e l l a n t s  and pressurant  s y s  tems. Nodif ica t ior i s  of  t h e  
f i r e x  and dzfl.ector cool ing water systems w i l l  b e  required.  
system w i l L  include an a l t i t u d e  s imula t ion  chamber, d i f f u s e r ,  steam e j t ic tors  
and a steam supply system. 
duct  dynamics and launch a c c e l e r a t i o n  s imulator .  

The engine t e s t  require-  

The a l t i t i t d e  

The f a c i l i t i e s  w i l l  provide f o r  v e h i c l e  sui:tion 

PROJECT COST IZSTCIATE: 
_I_--- 

Engine T e s t F a c i l i t i e s  

Sea Level Tes t ing  Capabi l i ty  (two test  pos i t ions)  - $:11,oo~l,ooo 1. --- 
a.  S t r u c t u r e  and material  handling systems 
b. Mechanical sys  t e m s  
c. E lec t r ica l  systems 
d. Instrumentat ion systems 

2,15[l, 000 
7,15i3,000 

603,000 
1. ,10 3,000 

2. A l t i t u d e  Tes t ing  Capabi l i ty  (one t e s t  p o s i t i o n  - 
long-.lead procurement) 2,000,000 

a.  Liquid oxygenlhydrogen run tanks 
b.  Processing and c o n t r o l  equipment 

AUXILIARY PROPUL.SION SYSTEPl TEST FACILITIES 

5C0,OOO 
1,5CO, 000 

To inodify and upgrade e x i s t i n g  tes t  f a c i l i t i e s  t o  support  t h e  develcpment 
of  t h e  auic i l i a r y  propuls ion sys  t e m  ( U S )  and t h e  o r b i t a l  maneuvering t ys  tern 
(OMS) f o r  :he space s h u t t l e .  



JUST1 FICATICN : 

The a u x i l i a r y  propulsion system and o r b i t a l  maneuvering system m u s t  bl? 
developed concurrent ly  with t h e  development of t h e  main space s h u t t l e  engine 
as it  is en1,isioned t h a t  a common f u e l  supply w i l l  be u t i l i z e d  i n  the  s ' i u t t l e  
vehic le .  T b e  development and f i n a l  design of f l i g h t  hardware and o the r  sub- 
systems carmot begin u n t i l  t h e  f i n a l  propuls ion systems have been se l ec t ed .  

To support. t h e  development of t h e  a u x i l i a r y  propuls ion system, i t  is 
necessary tci provide a c a p a b i l i t y  f o r  t e s t i n g  up t o  2,000 pound t h r u s t  gaseous 
hydrogen/oxygen engines and components under both a l t i t u d e  and sea l e v e l  
condi t ions.  Test f a c i l i t i e s  t o  support  t e s t i n g  of  up to 10,000 pound t h r u s t  
l i q u i d  hydrogenloxygen engines and r e l a t e d  f l i g h t  sys  t e m s  under a1 t i t u d e  
condi t ions a r e  add i t iona l ly  requi red  f o r  t h e  development of  t h e  o r b i t a l  
maneuvering: s y  s t e m .  

Tes t ing  w:ill be required a t  the  component l e v e l  t o  a s c e r t a i n  charac te r -  
i s t i c s  o f  propel lan t  condi t ioning,  flow con t ro l ,  i g n i t i o n ,  pu lse  clperat ion ,  
thermal bal.mc:e, and t h r u s t e r  performance. Breadboard systems coniposecl of 
t h r u s t e r s ,  !:as generators  , hea t  exchangers, accumulators, turbopunips , valves ,  
regula tors , ,  arid con t ro l s  w i l l  be t e s t e d  i n  t h i s  f a c i l i t y  t o  determine system 
dynamics. Fol-lowing t h e  component and breadboard development t es t.ing, 
i n t eg ra t ed  ,IPS and OMS t e s t i n g  w i l l  inc lude  systems performance def i n i t  i o n  
as w e l l  as fluty and l i f e  cyc le  demonstration tests. 

The l o c a t i o n  of  t h e  propuls ion t e s t  f a c i l i t i e s  are c u r r e n t l y  i d e n t i f i e d  as 
Various Lo1:at:ions. Engineering s t u d i e s  are c u r r e n t l y  underway t o  dete:rmine 
t h e  most d'esi-cable loca t ion .  It is est imated t h a t  $1.5 m i l l i o n  w i l l  bt: 
required,  which w i l l  involve t h e  maximum use o f  e x i s t i n g  c a p a b i l i t y .  

DESCRIPTIO 5,: 

This p r o j e c t  provides f o r  t h e  procurement, modif icat ion,  and a c t i v a t  ion 
of test  f a c i l i t i e s  f o r  t e s t i n g  of  a u x i l i a r y  propuls ion systems and o r b i t a l  
maneuvering system f o r  t h e  space s h u t t l e .  
of s t r u c t u r a l  changes, add i t ion  of LOX and LH2 run tanks and s t o r a g e  t , m k s ,  
gaseous oxygen and hydrogen s to rage ,  h igh  p res su re  plumbing, and o t h e r  
changes t o  t h e  mechanical, e lec t r ica l ,  con t ro l ,  inst rumentat ion,  propel lan ts  
and pressurant  sys  t e m s .  

The modi f ica t ion  w i l l  Iconsi ; t  

COST ESTINAG,: 

1. 
2. 
3.  Instrumentat ion and Control Systems 

S t r u c t u r e  and Material Handling Systems 
Liquid and Gaseous Oxygen/Hydrogen Di s t r ibu t ion  Systems 

$300 , 000 

--, 300 ,000  

$1,500,000 

900 , 000 

--- --- TOTAL 
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THERMAL PROTECTION SYSTEMS 

S W R Y  PURPOSE AVD SCOPE: 

To modify m d  upgrade ex i s t ing  government research f a c i l i t i e s  required fo r  
t he  research, development, evaluation and qua l i f i ca t ion  of various t'iern'al 
protection systems f o r  t he  space s h u t t l e  vehicle.  

JUSTIFICAT I O Y :  ----- 
The development of an airframe s t r u c t u r e  i n  conjunction with thermal 

protective s y s t e m s  w i l l  be a most d i f f i c u l t  problem. Aerodynamic heatiriy, a s  
high as 2&OO0F i s  one o f  t he  primary technica l  challenges facing t h e  delrelop- 
ment of t h e  space shu t t l e .  The technology research, development, ieva1u;ition and 
qua l i f i ca t ion  of t he  thermal pro tec t ion  system a r e  of  such magnitude thiit the 
research c a p a b i l i t i e s  of various centers  must be  u t i l i z e d  t o  concentratct on 
spec ia l ized  problem areas and on a l t e r n a t e  so lu t ions .  

Thermal. p ro tec t ion  system (TPS) technology e f f o r t s  are  cur ren t ly  i n  pi-ogress . 
Full-scal.t? evaluation of t h e  TPS, however, must begin i n  F i sca l  Year 1 9 ' 2  t o  
provide I-easonable assurance of program success. To support the  development 
of t he  thermal pro tec t ion  s y s t e m s  program, modification of ex i s t ing  research 
and tes t  Eacil i t ies t o t a l l i n g  $5.5 mi l l ion  is required. The modificati,n o f  
these  ex i s t ing  ground f a c i l i t i e s  must be s t a r t e d  i n  FY 1 9 7 2  t o  provide :he 
capabilir.7 t o  evaluate and screen l a rge  test samples of prototype therm31 
p r o t e c t i o i  systems, which is scheduled t o  be s t a r t e d  i n  M 1973.  

DESCRIPTION: ---- 
To suppsri: the  development of a l ightweight r e l i a b l e  TPS, i t  is necessary 

to  modify ex i s t ing  research and development f a c i l i t i e s  t o  provide t h e  
necessary capabi l i ty  t o  evaluate s p e c i f i c  problem areas under various unique 
spac:e simulation conditions.  This pro jec t  provides fo r :  

1. A m e s  Research Center, Cal i forn ia  - Interaction-Heating Shu t t l e  Panel 
T e s t  F a c i l i t y  w i l l  increase t h e  ex i s t ing  20 megawatt a r c  f a c i l i t y  t o  60 
megawatts. A low subsonic arc hea ter  and a hypersonic arc hea te r  w i l l  
a l s o  be provided. This upgrading w i l l  allow the  generation of l a r g e  
scale hot  flows f o r  long durations as required t o  evaluate t h e  effect  of  
i n t e rac t ion  heating over j o i n t s  and d i scon t inu i t i e s .  

2.  Pmes Research Center, Cal i forn ia  - Combustion F a c i l i t y  :Iodific:rtion 
f o r  S h c . t t l e  Thermal Protection Testing provides f o r  modification t o  i he 
combust ion chamber and nozzle sys  t e m  of t h e  ex i s t ing  gas-dynamic lasc!r 
f a c i l i t y .  A water-cooled tes t  s ec t ion  with t h e  capab i l i t y  of  rnixntiiig 
2 foot by 2 foo t  t e s t  panels w i l l  a l s o  be i n s t a l l e d  to  permit the ev'ilua- 
t i o n  of  various panel design concepts. 
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3. Langley Research Cen te r ,  V i r g i n i a  - M o d i f i c a t i o n  t o  t h e  9 l)y 6 foot: 
Thermal r u m e l  i n c l u d e s  i n s t a l l i n g  a n  a i r  e j e c t o r  pump and p a n e l  h o l d e r  to 
conduct a e r o e l a s t i c  s t u d i e s  o n  f u l l - s c a l e  TPS a t  r e a l i s t i c  h i g h  $;peed 
env i ronnen t  . 

4 .  Planned S p a c e c r a f t  Cen te r ,  Texas - Upgrading Atmospheric Retantry 
:La te r i a l s  and S t r u c t u r e s  Eva lua t ion  F a c i l i t y  i n c l u d e s  i n s t a l l i n g  a h i g h  
p r e s s u r e  arc  h e a t e r  and v a r i a b l e  p r e s s u r e  tes t  p o s i t i o n .  The e x i s t i n g  
vacuum system w i l l  a l s o  b e  upgraded. T h i s  f a c i l i t y  w i l l  be  
assessment  of  c a n d i d a t e  thermal  p r o t e c t i o n  s y s  t e m s .  

COST ESTIYATE: ----- 
1. Ames Research Center ,  C a l i f o r n i a  - I n t e r a c t i o n - H e a t i n g  

Shu t . t l e  Pane l  T e s t  F a c i l i t y  M o d i f i c a t i o n  

a.  Add 40 if\J Power - S u b s t a t i o n  and Transformer  
b .  A r c  Hea te r s  - Low Subsonic  and Hypersonic  Flows 

2. A m e s  F:esearch Cen te r ,  C a l i f o r n i a  - Combustion F a c i l i t y  
Yoc:Ffi.cation f o r  S h u t t l e  Thermal P r o t e c t i o n  T e s t i n g  

a.  Mcidify Combustion Chamber and Nozzle  System 
b .  T e s t  S e c t i o n  (Panel  Holder)  
c .  U t i l i t i e s  - Pumps, Valves and P i p i n g  

3 .  Laiyq1t.y Research Center ,  V i r g i n i a  - Flod i f i ca t ion  t o  t he  
3 1 ~ 7  6 f o o t  Thermal Tunnel 

a .  A:Lr E j e c t o r  
b .  Pane l  Holder  
c .  U t i l i t i e s  - Pip ing ,  Valves and Con t ro l s  

4 .  Planned S p a c e c r a f t  Cen te r ,  Texas - Upgrade Atmospheric  
Reentry )laterials and S t r u c t u r e s  E v a l u a t i o n  F a c i l i t y  

a .  I!igh P r e s s u r e  Arc Hea te r  
b .  V a r i a b l e  P r e s s u r e  Test P o s i t i o n  
c. Upgrade Vacuum System 

TOTAL 

SLTMARY PROJECT COST ESTI’lATE: ---- 
;fain Enpine T e s t  F a c i l i t i e s  - 

Various - l l a in  Engine Sea Level  T e s t  S t a n d s  ( 2  each)  
Valriou c; - A 1  t i  tude  Tes t  Stand (Long-lead procurement o n l y )  

used f o r  

$3,000,  C ! g  

2,500,000 
5f:,0, 000 

800,000 -- 

400,000 
300,000 
100,000 

500,000 -- 

200, (:I00 

1 . 4  0, 000 
160,  CIOO 

$1,200,:)00 -- 

155,000 
305,000 
740,c)oo 

$5,500,000 -- -- 

$1 3,000,  (DO 0 

11 y 000,000 
2 ooo, 000 
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AuxiliariLEopulsion System Test Facility Modification 

Various - A u x i l i a r y  P ropu l s ion  System T e s t  F a c i l i t y  

Thcrrnal ILG1:ection Sys tear; 

1. Arne:; Jiesearch Center  - I n t e r a c t i o n - l l e a t i n g  S h u t t l e  
1 ' m c . l  T e s t  F a c i l i t y  Modification 

2 .  Ant.!; Research Center  - Combustion F a c i l i t y  P lodi f ica t ion  
f o r  S h u t t l e  Thermal P r o t e c t i o n  T e s  t i n e  

3 .  Langley Research Center  - : l o d i f i c a t i o n  t o  t h e  9x6 f o o t  
'r ;le.rmal Tunnel 

4 .  Xanned S p a c e c r a f t  Center  - Upgrade Atmospheric Reentry 
I l a t e r i a l s  and S t r u c t u r e s  Eva lua t ion  F a c i l i t y  

TOTAL 

FUTUKE Cc~F~STIFLATEL) FUNDING REQUIRED TO COTfPLETE T€!IS PROJECT-: 

1 ,500 ,  Cw 
1,500,  Cl00 

5,5 00, C E  

3 f 000 f 000 

800,000 

500,000 

. '~20,000,000 -~ E -- 

It  is a n t i c i p a t e d  t h a t  between $7.0 t o  $10.0 m i l l i o n  w i l l  be r e c p i r e d  f o r  
t h e s e  p r o j e c t s  i n  subsequent  y e a r s .  
altitude t e s t  stand and some $3.0 m i l l i o n  a n t i c i p a t e d  as p o s s i b l e  needs f o r  
f u r t h e r  mod i f i ca t ion  t o  t h e  o t h e r  inc luded  f a c i l i t i e s .  

This  i n c l u d e s  about  $7.0 mil. ' . ion f o r  t h e  



Unit of Unit 
Measure Quant i ty  c o s t  

Cons t r u c t f o n  

Power p l a n t  b u i l d i n g  
Mechanical d i s t r i b u t i o n  
Elec 1: : c i  cal d i s  tr i b  u t  i on* 
1Jt i 11. t i e s  
!Site development 

:~Inc:Liidas r e l o c a t i o n / i n s  t a l l a t i o n  of e x i s t i n g  g e n e r a t o r s  

F a l l o u t  S h e l t e r  (Not F e a s i b l e )  --- --- --- ----- 
Sub t o t  a1 

TOTAL 

Tot a1 
c o s t  --- 

--- 
$ 2  30 I C ~  

105 ,,OOO 
20 !,OOO 
79 !,OOO 
21,,000 

5 , 0 0 0  

--- 
--- --- 

$230 000 

$600,000 

1 1 -  

-- 
E x i s t i n g  government-owned engine g e n e r a t o r  sets  (4-350 KW) (1-500 KW) and 

switch gear  w i l l  be used at no c o s t  t o  t h i s  p r o j e c t .  

---- FUTURE C o F  ESTIMATED FUNDING REQUIRED TO COFPLETE THIS PROJECT: - 
None 
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VARIOUS LOCATIONS 
FISCAL YEAR 1972 ESTIMATES 

POWER PLAN? REPLACEMENTS 
GOLDSTONE [ECHO S!?E), C!N!18RS?!A 

NEW POWER 

COMMUNlCATlONS B L O  

4 0  0 80  W 

L 
S C A L E  IN F f E T  



, 
; . 

I 

NEW POWER PL 
F 

/ 

\ 
\ I 

/ 
/ 

SITE PLAN / 

S C I L E  IN FLLT 
0 ,,, 

I 

/ 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1972 ESTIMATES 

I--- 
AUTHORIZATION LINE ITEM: Various Locations -- 
PROJECT TITLE: Relocat ion of ATS Transportable  Ground S t a t i o n  ----- 

FY 1972 CoF ESTIMATE: $500,000 ---- 

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

LOCATIO& OF PROJECT: Europe 

---- COGNIZAW PROGRAM OFFICE: 

FY 1971 AND PRIOR YEARS CoF FUNDING: 

---- 
Off i ce  of Tracking and Data Acquis i t ion  

---- 
P lanni  rig and Design $60,000 
Cons tr 'uction --- 

Total. FY 1971 and P r i o r  Years $60,000 

SUMMARY PURPOSE AND SCOPE: -- 
This p r o j e c t  w i l l  provide f o r  t h e  cons t ruc t ion  of concre te  pads, foundat ions,  

and o t h e r  support ing f a c i l i t i e s  t o  accommodate an e x i s t i n g  t r anspor t ab le  
ground s t a t i o n  f o r  t racking  and ground support  of t h e  Applicat ions Technology 
Sate1l i t :e  (ATS F) . Monitoring of t h e  i n s t r u c t i o n a l  t e l e v i s i o n  experiments , 
r equ i r e  t h a t  a s i te  i n  Western Europe be  e s t ab l i shed .  

PRO.JECT JUS T I  FICATION: 

One of t h e  missions of t h e  ATS F satel l i te  scheduled f o r  launch i n  1973 is 
t h e  t ransmission of i n s t r u c t i o n a l  t e l e v i s i o n  t o  I n d i a  and Braz i l .  I n  order  
t o  imp1men.t t h i s  plan,  a ground s t a t i o n  is requi red  wi th in  range of t h e  
satellitx! C:-Band horn and with a favorable  viewing angle  t o  the  spacecraf t .  
These requirements can be  m e t  by r e l o c a t i n g  t h e  ATS t r anspor t ab le  s t a t i o n  t o  
Wes tern ISur ope. 

PROJECT DESCRIPTION: -- 
The p!:oje.ct provides f o r  cons t ruc t ion  of suppor t ing  f e a t u r e s  t o  accommodate 

t h e  ATS ::ramsportable Ground S ta t ion .  
( fo~rmerl~r  1.ocated i n  Aus t r a l i a )  is being modified a t  Goldstone, Ca l i fo rn ia  

The e x i s t i n g  t r anspor t ab le  s t  a t i o n  

CF 3-21 



and w i l l  be  r e l o c a t e d  t o  t h e  Western European area, a f f o r d i n g  a s a t i s f a c t o r y  
viewing mg1.e t o  t h e  s p a c e c r a f t  . 

Support.j.ng f e a t u r e s  w i l l  i n c l u d e  foundat ions  f o r  a 40 f o o t  anterlna, 
t e l e m e t r y  arid command an tennas ,  c o n c r e t e  pads f o r  equipment and suppor t  vans,  
a u t i l i t y  b u i l d i n g  of 3,000 squa re  f o o t  g ross  area, s i t e  development, and 
access roads.  

The utl.l.it:y b u i l d i n g  w i l l .  p r i m a r i l y  house government f u r n i s h e d  diesel. 
g e n e r a t o r s ,  swi t chgea r ,  and a u x i l i a r i e s  f o r  t h e  s i te  power g e n e r a t i n g  s y s t m .  

Tile s i t e  a r e a  w i l l  be paved wi th  bi tuminous conc re t e  wh i l e  antenna 
found,aticliis and van pads w i l l  be  of r e i n f o r c e d  conc re t e .  

Unit  of 'Unit 
(COS t Pleasure Quant i ty  --- 

Cons t r u  c:tion ----- 
Utili t.y b u i l d i n g  
hlechanic a1 d i s  tr i b u t i  on 
E: lec t r e i  c a1 d i s t r i b u t i o n > ?  
Antenna and van foundat ion  pads 
Utili t . i es  
Roads, walks ,  pa rk ing  area 
S e c u r i t y  fence  
S i t e  development 

Equip me  rl t 

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

SF 
LS 
LS 
SY 
LS 
SY 
LF 
LS 

--- 
- -- 

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

.-- - 

$500,000 -- 

SG ,000 
57,000 

148,000 

17,000 

25,000 
74,000 

10,000 

33,000 

.--- 

---- 

Exis  t i ne ,  government owned 
swi t ch  gea r  w i l l  b e  used a t  

eng ine  g e n e r a t o r  sets (2-250 Kid) 8(2-20131(W) and 
no c o s t  t o  t h i s  p r o j e c t .  

FUTURE CoF' ESTIMATED FUNDING KEQUIREL) TO COMPLETE THIS PROJECT: ---- 
None 

*Inc ludes  engine-generator  i n s t a l l a t i o n  

CF 3-22 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL, YEAR 1972 ESTIMATES 

FACILITY PLANNING AND DESIGN 

Page No. 

Summary ............................................................ CF 4-.1 

Office of Organization and Management 

Facility planning and design. .................................... CF 4 - 2  

CF 4 



NASA IN!ITALL+\l ' lOh 

~ 

PR'3JECT L I N E  ITEM 

Facility Planning and Design 

COGNIZANT PROGRAM OFFICE FOR INSTALLA1 ION 

COGNl Z ANT 
OFFICE 

--- 

O&M 

-._- 

NASA FORM 1029 JUN 59 PREVIOUS EDITIONS ARE OBSOLETE. 

F Y  1959 
THRU 

ZURRENT Y 

64,375 

72 FY 19- 
(Estimated 

3,500 

3,500 

FUTURE 
YEARS 

( E  s;imetsd) 

TOTAL 
ALL YEARS 
( E  ~1 timate@ --~ 

Not 
App li cab le 

N/I.sA-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1972 ESTINATES 

F a c i l i t y  P lann ing  And Design 

These funds are r e q u i r e d  t o  accomplish t h e  fo l lowing  advance p l ann ing  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 r e l i m i n a r y  e n g i n e e r i n g  r e p o r t s ,  c o s t  estimates, $and des ign  and 
c o n s t r u c t i o n  schedu les .  

b. P re l imina ry  p l a n s  and s p e c i f i c a t i o n s  as w e l l  as f i n a l  cons t ruc -  
t i o n  c o n t r a c t  p lans ,  s p e c i f i c a t i o n s  and a s s o c i a t e d  c o s t  e s t i m a t e s  
and schedu les .  

c. Necessary development and master p l ann ing  f o r  f i e l d .  i n s t a l l a t i o n s .  

d. S p e c i a l  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 ,  f a c i l i t i e s  
methodology and o t h e r  s t u d i e s  , and f a c i l i t i e s  r e p o r t s .  

Th i s  $ 3 . 5  m i l l i o n  r e q u e s t  f o r  f a c i l i t y  p l ann ing  and d e s i g n  f o r  FY 1972 is 
made up of t h r e e  major segments: 

2. Xecessary upda t ing  of development and master p l a n s  $700,000 
f o r  f i e l d  i n s t a l l a t i o n s  and r e q u i r e d  f a c i l i t i e s  
s t u d i e s ,  i n 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  de- 
f i n e  f a c i l i t y  parameters w i t h i n  which subsequent  
p r e l i m i n a r y  e n g i n e e r i n g  e f f o r t s  w i l l  b e  based. 
Plaster p l a n s  are r e v i s e d  on an ave rage  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 ,  w i t h  about 
one- th i rd  of t h e  i n s t a l l a t i o n s  be ing  invo lved  i n  
any one f i s c a l  yea r .  

b. P r e p a r a t i o n  of p r e l i m i n a r y  e n g i n e e r i n g  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 cons ide red  f o r  i n c l u s i o n  
i n  t h e  subsequent  FY 1974 C o n s t r u c t i o n  of  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 e q u i r e d  t o  p e r m i t  t h e  e a r l y  and time:Ly 
development of t h e  b e s t  p r o j e c t  r e q u i r e d  t o  m e e t  
t h e  f u n c t i o n a l  need and t o  p r o v i d e  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 schedu les  r e l a t e d  t o  any 
such f u t u r e  budgetary  p roposa l s .  

$1,100 ,O'I)O 

CF 4-:? 



C. The amount requested. w i l l  provide for the 
preparation of f ina l  design, plans, drawings 
and specifications necessary for the accomplish- 
ment of the subsequent FY 1973 Construction of 
Faci l i t ies  program. 

TOTAL 

$1,700,000 

$3,5~00,000 - 

CF 4 - 3  
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