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

CONSTRUCTION OF FACILITIES 

GENERAL STATEMENT 

The Cons t ruc t i on  o f  Fac i l i t i e s  (CoF) a p p r o p r i a t i o n  p rov ides  f o r  c o n t r a c t u a l  s e r v i c e s  f o r  r epa i r ,  
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  o f  e x i s t i n g  f a c i l i t i e s ;  t h e  c o n s t r u c t i o n  o f  new f a c i l i t i e s ;  t h e  a c q u i s i t i o n  
o f  related f a c i l i t y  equipment ;  t h e  d e s i g n  of f a c i l i t i e s  p r o j e c t s  and advance p l ann ing  re la ted t o  f u t u r e  
f a c i l i t i e s  needs .  

The funds  r e q u e s t e d  f o r  1980 p r o v i d e  f o r :  t h e  c o n t i n u a t i o n  o f  p r i o r  y e a r s '  endeavors  i n  meet ing t h e  f a c i l i t i e s  
r equ i r emen t s  f o r  t h e  Space S h u t t l e  and Space S h u t t l e  pay loads ;  c o n s t r u c t i o n  and m o d i f i c a t i o n  of  l a r g e  
a e r o n a u t i c a l  r e s e a r c h  and development f a c i l i t i e s ;  c o n s t r u c t i o n ,  r epa i r ,  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  o f  
o t h e r  f a c i l i t i e s  t o  m a i n t a i n ,  upgrade and improve t h e  u s e f u l n e s s  o f  t h e  NASA p h y s i c a l  p l a n t ;  and f a c i l i t y  
p l ann ing  and d e s i g n  a c t i v i t i e s .  

The p r o j e c t s  and amounts r e f l e c t e d  i n  t h i s  budget  e s t i m a t e  f o r  Space S h u t t l e  and Space S h u t t l e  pay loads  are 
time s e n s i t i v e  t o  meet s p e c i f i c  m i l e s t o n e s .  The program f o r  FY 1980 i n c l u d e s  t h e  f o u r t h  increment  o f  funding  
f o r  two large a e r o n a u t i c a l  f a c i l i t i e s ,  t h e  c o n s t r u c t i o n  o f  a Na t iona l  Transonic  F a c i l i t y  a t  t h e  Langley Research 
Cente r  and m o d i f i c a t i o n  o f  t h e  40- x 80-Foot Subsonic  Wind Tunnel a t  t h e  Ames Research Cen te r .  Requirements 
f o r  t h e s e  and o t h e r  a e r o n a u t i c a l  r e s e a r c h  and technology  f a c i l i t i e s  a r e  o u t l i n e d  i n  d e t a i l  i n  t h e  j u s t i f i c a t i o n s  
t h a t  f ol low. 

The FY 1980 program c o n t i n u e s  t o  meet t h e  o b j e c t i v e s  o f  p r e s e r v i n g  and enhancing t h e  c a p a b i l i t i e s  and 
u s e f u l n e s s  o f  e x i s t i n g  f a c i l i t i e s  and t o  ensu re  safe economical and e f f i c i e n t  use  of t h e  NASA p h y s i c a l  p l a n t .  
Th i s  r e q u e s t  c o n t i n u e s  t h e  n e c e s s a r y  R e h a b i l i t a t i o n  and Mod i f i c a t i on  Program as i n  p r i o r  y e a r s  and i n t r o d u c e s  
a new Repair  program. The purpose  of t h e  Repair  program is t o  r e s t o r e  f a c i l i t i e s  t o  a c o n d i t i o n  s u b s t a n t i a l l y  
e q u i v a l e n t  t o  t h e i r  o r i g i n a l l y  des igned  c a p a b i l i t y .  
means t o  accompl i sh  smaller f a c i l i t y  p r o j e c t s  which accommodate changes  i n  t e c h n i c a l  and i n s t i t u t i o n a l  
r equ i r emen t s .  
energy .  

The minor c o n s t r u c t i o n  program c o n t i n u e s  t o  p rov ide  a 

Th i s  program a l s o  i n c l u d e s  p r o j e c t s  which c o n t i n u e  NASA e f f o r t s  t o  reduce  t h e  consumption o f  

Funds r e q u e s t e d  f o r  f a c i l i t y  p l ann ing  and d e s i g n  cover  advance p l ann ing  and d e s i g n  r equ i r emen t s  f o r  p o t e n t i a l  
f u t u r e  p r o j e c t s ,  master p l ann ing ,  f a c i l i t i e s  s t u d i e s ,  e n g i n e e r i n g  r e p o r t s  and s t u d i e s  and t h e  p r e p a r a t i o n  of  
f a c i l i t y  p r o j e c t  d e s i g n  drawings and b id  s p e c i f i c a t i o n s .  

The r e q u e s t  f o r  FY 1980 i s  $157,600,000, an  i n c r e a s e  of $10,100,000 above t h e  a p p r o p r i a t i o n  f o r  FY 1979. 
O u t l a y s  are e s t i m a t e d  t o  be $155,200,000 i n  FY 1980, a n  i n c r e a s e  of $1,700,000 over  t h e  e s t i m a t e  f o r  FY 1979. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

CONSTRUCTION OF FACILITIES 

For construction, repair, rehabilitation and modification of facili- 
ties, minor construction of new facilities and additions to existing 
facilities, and for facility planning and design not otherwise pmvided, 
for the National Aeronautics and Space Administration, and for the 
acquisition or condemnation of real property, as authorized by law, 
[$147,500,000] $15/".600,oW, to remain available until September 30, 
[1981] 1982 Prouided, That, notwithstanding the limitation on the 
availability of funds appropriated under this head by this appropri- 
ation Act, when any activity has been initiated by the incurrence of 
obligations therefor, the amount available for such activity shall 
remain available until expended, except that this provision shall not 
apply to the amounts appropriated pursuant to the authorization for 
repair, rehabilitation and modification of facilities, minor construction 
of new facilities and additions to existing facilities, and facility plan- 
ning and design. (42 U.S.C. 2461. et. creq.; Department of Housing and 
Urban De1,eiopment-Independent Agencies Appropriation Act, 1979; 
additional authoruing legislation to be proposed.) 

SUM 2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 
Program and Financing (in thousands of dollars) 

Identifmtm 80-0107-0-1-999 

Program by activities: 
Direct program: 

1. Space transportation systems ......................... 
2. Scientific investigations in space ............................... 
3. Space and terrestrial applications 
4. Space research and technology .................................. 
5. Aeronautical research and technology. ......................... 
7. Supporting activity ........................................................ 

Total direct program costs, funded ..................... 

7. Supporting activity (reimbursable program cost) ......... 

Total program costs, funded ................................... 
Change in selected resources (undelivered orders) ............... 

............................ 

Reimbursable program: 

10.00 Total obligations ......................................................... 

11.00 Offsetting collections from: Federal funds ................. 
21.40 UnoMigated balance available, start of year: For completion 

Direct ................................................................................ 
Reimbursable ................................................................... 

24.40 Unobligated balance available, end of year For completion of 

Direct ............................................................................... 
Reimbursable ...................................................................... 

Budget authority ...................................................... 

Financing: 

of prior year budget plans: 

prior year budget plan: 

25.00 Unobligated balance lapsing . 

64,880 31,070 31.450 
6,410 . . . . . . . . . . . . . . . .  4,250 
3.100 ......................................... 

38,400 76,530 62,500 
49.550 39,900 59,400 

162,340 147,500 157,600 

305 ......................... 

164,499 147,805 157,600 

164,499 147.805 157,600 

- 2,159 -305 ........................ 

.................................................... 

~ _ _ _  .~ - ~ 

_ _ _ ~  2.159 

...................................................................... __ -~ 

................................................................................. 

................................................................................. 

.................................................................. 
..................... , .............................................................. 
............................................................... .̂... *,._; ........ 

162,340 14 7,5oD 157,600 

!Pie aclual 1910 estimate 1980 cstimate 

50,081 54,600 37,800 
8.131 5.500 3.200 

10 1,700 .......................... 
663 200 ............................ 

22.951 49.800 70.500 
39,293 47.000 54,300 

121,129 158,800 165,800 

1,157 6,600 1.600 

122,286 165,400 167,400 
35,126 3,028 -4,400 

157,412 168,428 163,000 

- 2,159 - 305 ............................ 

-80,353 - 93,356 - 73,556 
- 6,942 - 823 ............................ 

93,356 73,556 68,156 
823 ............................ ............................ 
203 ...................................................... 

162.340 147,500 157,600 

Budget authority: 
40.00 Appropriation .......................................................................... 160,940 147.500 157,600 160,940 147,500 157,600 
42.00 Transferred from other accounts ............................................ 1,400 ..................................................... 1,400 ............................ 

43.00 Appropriation (adjusted) .......... 162,340 147,500 157,600 162,340 147,500 157,600 

Relation Of-obligations to outlays. 
71.00 Obligations incurred, net ................... ............................................................................ 155,253 168,123 163,000 
72.40 Obligated balance, start of year ................................................................................................................................................ 97,187 128,061 142,684 
74.40 Obligated balance, end of year .............................................................................................................................. - 128,061 - 142,684 - 150,484 
77.00 Adjustments in expired accounts ........... ................................................................................................. - 121 ...................................................... 

90.00 Outlap ..................................................................................................................................................................... 124.258 153,500 155,200 

Hole -Reconciliation ol budget plan lo obllgatioos 

lolal budget pian 
Deouct prtior 01 budget plan IO bo obligated in rubseaan1 year% 
Ad6 obligalions 01 prior yea! budget plans 

lo la l  ctligalions 

SUM 3 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

Location 

SUMMARY OF THE BUDGET PLAN BY LOCATION 

Ames Research Center ......................................... 
Goddard Space Flight Center .................................. 
Lyndon B . Johnson Space Center ............................... 
John F . Kennedy Space Center ................................. 
Langley Research Center ...................................... 
Lewis Research Center ........................................ 
George C . Marshall Space Flight Center ....................... 
National Space Technology Laboratories ....................... 
Wallops Flight Center ........................................ 
Large Aeronautical Facilities ................................ 
Various Locations ............................................ 
Space Shuttle Facilities ..................................... 
Space Shuttle Payload Facilities ............................. 
Rehabilitation and Modification .............................. 
Minor Construction ........................................... 
Facility Planning and Design ................................. 

Hugh L . Dryden Flight Research Center ........................ 
Jet Propulsion Laboratory .................................... 

Repair ....................................................... 

N 1978 

... 
420,  000 

4.500. 000 
2.830. 000 
2.540. 000 
2.130. 000 
1.770. 000 

860. 000 

620.  000 

37.000. 000 
1.750. 000 

64.880. 000 
6.410. 000 

18.900. 000 
5.950. 000 

11.780. 000 

... 

... 

... 

Total Plan ................................................. 162.340. 000 

FY 1979 
(In Dollars) 

9.770. 000 

5.640. 000 
4.630. 000 

... 

... 

... 
6.500. 000 
6.140. 000 

... 

... 

... 
56,100,  000 

31.070, 000 
... 

... 

... 
12.800. 000 
4.200. 000 

10.650. 000 

147.500. 000 

FY 1980 

2 .  900 . 000 
1.500. 000 

... 

... 
1.760. 000 

7.980. 000 
5.720. 000 
3. 540 . 000 

2.210. 000 

... 
1.100. 000 

45.900. 000 

31.450. 000 
4.250. 000 

19.790. 000 
3.500. 000 

14.000. 000 

... 

12.000. 000 

157.600 .000 

SUM 4 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

FY 1978 FY 1979 
( I n  D o l l a r s )  

SUMMARY OF THE BUDGET PLAN BY COGNIZANT OFFICE 

O f f i c e  of  Space T r a n s p o r t a t i o n  Systems.. . . . . . . . . . . . . . . . . .  ..... 71,290,000 
O f f i c e  o f  Space Sc ience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- -  
O f f i c e  o f  A e r o n a u t i c s  and Space Technology .................... 37,980,000 

O f f i c e  of  Management Opera t ions  ............................... 10,190,000 
O f f i c e  of t h e  Comptrol ler  ..................................... 36,630,000 

O f f i c e  of Space Track ing  and Data Systems ..................... 3 150,000 
O f f i c e  o f  Space and Ter res t r ia l  A p p l i c a t i o n s  .................. 3,100,000 

T o t a l  Plan.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162,340.000 

SUMMARY OF THE BUDGET PLAN BY SUBFUNCTION 

Code 
No. T i t l e  

253 Space F l i g h t  ........................................... 64,880,000 
254 Space S c i e n c e ,  A p p l i c a t i o n s  and Technology ............. 9,510,000 

(250 )  S u b t o t a l ,  Genera l  S c i e n c e ,  Space and Technology ........ 123,940,000 
402 A i r  T r a n s p o r t a t i o n  ..................................... 38,400,000 

255 Suppor t  Space Activitfes............................... 49,550,000 

T o t a l  ................................................ 162,340.000 

31,070,000 

76,530,000 
--- 

--- 
--- 

9,190,000 
30,710,000 

147.500.000 

FY 1980 

31,450,000 
4,250,000 

62,500,000 

59,400,000 

157.600.000 

31,070,000 31,450,000 
4,250,000 

39,900,000 59,400,000 
70,970,000 95,100,000 
76,530,000 62,500,000 

--- 

147,500,000 157.600,OOO 

SUM 5 
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7 
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402 
402 
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402 

255 
402 
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254 
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NATIOIUL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

BUDGET PLAN BY LOCATION AND PROJECT 

Installation and Project 

Ames Research Center 
Modification of Static Test Facility (N-249). ... 
Modification of the Unitary Plan Wind Tunnel 

Modification of  3.5-Foot Wind Tunnel............ 
Modification of 12-Foot Pressure Wind Tunnel.... 

(N-227) ....................................... 

Hugh L. Dryden Flight Research Center 
Construction of Large Aircraft Maintenance Dock. 
Construction of Central Hydraulic System ........ 
Goddard Space Flight Center 
Modifications and Additions for Logistic and 

Construction of Additional Technical Processing 

Construction of an Addition to Building 14 for 

Supply Functions.............................. 

Facilities.................................... 

a Network Operations Control Center........... 

Jet Propulsion Laboratory 
Modifications to Various Buildings for 

Modification to Space Flight Operations 
Seismic Protection............................ 

Facility ...................................... 

FY 1978 FY 1979 
(In thousands of 

9,770 
- -- 

5,390 
1,870 
2,510 

---  
---  
- - -  

5,640 

5,640 

--- 

--- 

4,630 

1,570 

3,060 

Page 
FY 1980 No. 

dollars) 

2,900 
2,900 CF 1-1 

1,500 
1,500 CF 2-1 

- - -  

- -- 
SUM 6 



Page 
3 FY 1978 FY 1979 FY 1980 

(In thousands of dollars) 
Installation and Project 

Lyndon B. Johnson Space Center 
Rehabilitation and Modification of Flight 

Modification of Chillers in Central Heating 
Operations Facilities, Ellington AFB.......... 

and Cooling Plant............................. 

2 , 540 --- 1,760 
COMP 7 255 

Mgmt Ops 7 255 
CF 3-1 

2 , 130 ---  2,210 John F. Kennedy Space Center 
Modifications to the Central Instrumentation 

Modifications to the Operations and Checkout 

Modifications for Utility Control System........ 

Facility ...................................... 
Building ...................................... 

COMP 7 255 

cow 7 255 

Mgmt Ops 7 255 

CF 4-1 

CF 4-11 

1,770 6,500 7,980 Langley Research Center 
Modifications of Model Support System 8-Foot 
High Temperature Structures Tunnel (1265) ..... 

Modifications to 8-Foot Transonic Pressure, 
Tunnel (640) .................................. 

Modification of Transonic Dynamics Tunnel (648). 
Rehabilitation and Modification of Gas Dynamics 

Modifications for Utility Control System........ 
Rehabilitation of Unitary Plan Wind Tunnel...... 
Rehabilitation of Main Heating Plant............ 

Laboratory (1247)..... ........................ 

AS T 5 402 
CF 5-1 

AS T 5 402 
CF 5-8 
CF 5-16 AS T 5 402 

AS T 5 402 
CF 5-22 

Mgmt Ops 7 255 
AS T 5 402 
Mgmt Ops 7 255 

860 6 , 140 5,720 Lewis Research Center 
Modifications to Central Air System, Various AST 5 402 

CF 6-1 Buildings ..................................... 
Construction of Research Analysis Center........ 
Modification of Central Chilled Water System .... AST 5 402 

Mgmt Ops 7 255 

SUM 7 
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255 
255 

255 

255 
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402 

402 

253 
25 3 

253 

253 

Installation and Project 

George C. Marshall Space Flight Center 

Rehabilitation of Roofs, Various Buildings...... 
Modifications to Various Buildings .............. 

National Space Technology Laboratories 
Modifications for Utility Control System..... ... 
Wallops Flight Center 
Construction of Facilities Operations Shop 
Building ...................................... 

Various Locations 
Rehabilitation and Modification of 64-Meter 
Antenna Components ............................ 

Large Aeronautical Facilities at Various 
Locations as Follows: 
Construction of National Transonic Facility 

Modification of 40- by 80-Foot Subsonic Wind 
(LaRC) ........................................ 
Tunnel (ARC) .................................. 

Space Shuttle Facilities at Various Locations 
as Follows: 
Modifications to Launch Complex 39 (KSC). ....... 
Modifications to Crawler Transporter Maintenance 

Modification of Manufacturing and Final Assembly 
Facility (KSC) ................................ 
Facilities for External Tanks (MF) ........... 

FY 1978 FY 1979 FY 1980 
(In thousands of dollars) 

---  
- - -  
- - -  

620 
620 

---  

- - -  

1,750 

1 , 750 

37,000 

23,500 

13 , 500 

64,880 
40 , 700 

--- 

18,610 
Minor Shuttle-Unique Projects (Various Locations) 1,750 

3,540 
2 , 640 
900 

---  
---  

- - -  
- - -  

---  

- --  

56 , 100 

24,500 

31 , 600 

31,070 
13,570 

- - -  

13,980 
1,600 

- - -  

1,100 

1 , 100 

---  
---  

45,900 

12 , 000 

33 , 900 

31,450 
17,700 

1,250 

10,000 
2,500 

Page 
No. - 

CF 7-1 
CF 7-10 

CF 8-1 

CF 9-1 

CF 9-21 

CF 10-4 

CF 10-16 

CF 10-24 
CF 10-40 

SUM 8 
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Installation and Project 

Space Shuttle Facilities at Various Locations 
as Follows: (Cont'd) 
Modifications to Solid Rocket Motor Manu- 

facturing and Assembly Facilities, Thiokol 
Plant, Wasatch, Utah......................... . 

Modifications to SRB Processing Facilities (KSC) 
Rehabilitation of Barge Channels (KSC). ......... 
Space Shuttle Payloads Facilities at Various 
Locations as Follows: 
Rehabilitation and Modification for Payload 

Modification of and Addition to Materials 

Modifications and Addition for Shuttle Payload 

Ground Support Operations (KSC) ............... 
Sciences Laboratory (N240) (ARC) .............. 
Vertical Processing (KSC) ..................... 

Repair of Facilities at VariousLocations,Not in 
Excess of $500,000 per Project .................. 
Rehabilitation and Modification of Facilities at 
Various Locations, Not in Excess of $500,000 
per Project ..................................... 
Minor Construction of New Facilities and 
Additions to Existing Facilities at Various 
Locations, Not in Excess of $250,000 per Project 

Facility Planning and Design.. .................. 
TOTAL... ........................................ 

Page 
FY 1978 FY 1979 FY 1980 - No. 
(In thousands of dollars) 

18,900 

5,950 

11,780 

162,340 

12,800 

4,200 

10,650 

147.500 

--- 
---  
--- 

4,250 

2,610 

1,640 

--- 

12,000 

19,790 

3,500 

14,000 

157,600 
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CF 13-1 

CF 14-1 

CF 15-1 

SUM 9 



LOCATION OF NASA MAJOR AND COMPONENT INSTALLATIONS 

A M E S  RESEARCH LEWIS RESEARCH CENTER (LeRC) 

Western Test 
Range Operations 

GODDARD SPACE 
FLIGHT CENTER (GSFC) 

WALLOPS FLIGHT CENTER 
WJ FC) 

JET PROPULSION 
LABORATORY (J PL) 

SA HEADQUARTERS, D,. C . 

RESEARCH CENTER (LoRC) 

FLIGHT RESEARCH 
CENTER (DFRC) 

ENNEDY SPACE CENTER (KSC) 

MARSHALL SPACE 
FLIGHT CENTER (MSFC) 

NATl O N A  L SPACE TECH NO LOGY 

WHITE SANDS 
TEST FACILITY COMPUTER 

LABORATORIES (NSTL) (WS TF/J SC) COMPLEX MICHOUD 
(SCC/MSFC) ASSEMB LY 

FAC I LI TY 
(MA F/M s FC) 

ABBREVIATION OF PARENT INSTALLATION 1' SITE ABBREVIATION 

SUM 10 



RECORDED VALUE OF CAPITAL TYPE PROPERTY 
IN-HOUSE AND CONTRACTOR-HELD 
AS OF SEPTEMBER 30, 1978 
(DOLLARS IN THOUSANDS) 

Real Property 
Grand 

Reporting Installation Land Buildings and Facilities Improvements Total Equipment in Progress Total 
Fixed Assets Other Structures Leasehold 

Ames Research Center $ 2,928 $ 208,900 $ 8,313 $ 1.583 $ 221,724 $ 136,331 $ 19,108 $ 377,163 
ARC - Moffett Field, CA 2,928 208,900 8,313 -0- 220,141 133,595 19,108 372,844 
Various Locations ( a )  -0- -0- -0- 1,583 1,583 2,736 -0- 4,319 

Dryden Flight Research Center -0- 12,094 3,765 -0- 15,859 62,310 2,478 80,647 
DFRC - Edwards AFB, CA -0- 12,094 3,765 -0- 15,859 58,692 2,478 77,029 
Various Locations (a) -0- -0- -0- 4- -0- 3,618 -0- 3,618 

Coddard Space Flight Center 1,675 101,115 57,840 91 160,721 521,134 19,234 701,089 
GSFC - Greenbelt, MD 1,322 85,179 16,662 -0- 103,163 232,849 14,723 350,735 
Tracking Stations (Networks) 353 15,935 41,133 91 57,512 262,399 4,511 324,422 
Various Locations (a) -0- 1 45 -0- 46 25,886 -0- 25,932 

Jet Propulsion Laboratory 1,188 86,131 69,309 520 157,148 231,701 25,305 414,154 
JPL - Pasadena, CA 1,188 76,087 10.581 520 88,376 149,326 25,305 263,007 
Deep Space Network - 0- 10,044 58,728 -0- 68,772 82,375 -0- 151,147 

Johnson Space Center 9,107 194,928 61,080 53 265.168 421,746 23,034 709.948 
JSC - Houston, TX 5,537 159,390 35,059 -0- 199,986 336,712 17,413 554,111 
White Sands Test Facility 
WSTF - Las Cruces, NM 

Various Locations (a) 
-0- 9,456 20,945 -0- 30,401 22,350 -0- 52,751 
3,570 26,082 5,076 53 34,781 62,684 5,621 103,086 

Kennedy Space Center 71,345 332,226 314,580 -0- 718,151 494,442 116,583 1,329,176 
KSC - Cape CanaveKal. FL 71,345 332,226 314,580 -0- 718,151 489,521 116,583 1,324,255 
Western Test Range Operations Div. 

Various Locations (a) -0- -0- -0- -0- -0- 1,042 -0- 1,042 

Langley Research Center 162 144,442 189,847 -0- 334,451 163,301 11.317 509.069 
LARC - Hampton. VA 156 130.042 189.771 -0- 319,969 148.035 11,317 479,321 
Various Locations (a) 6 14,400 76 -0- 14,482 15,266 -0- 29,748 

WTROD - Lompac. CA -0- -0- -0- -0- -0- 3,879 -0- 3,879 

Lewis Research Center 3,651 215,729 76,819 136 296,335 120,441 12.948 429,724 
LERC - Cleveland, OH 316 131,456 57,288 136 189,196 96,830 12,948 298,974 
Plumbrook Operations Division 
PBOD - Sandusky, OH 3,335 84,273 19,531 -0- 107,139 11,628 -0- 118,767 

Various Locations -0- -0- -0- -0- -0- 11,983 -0- 11,983 

Marshall Space Flight Center 7,137 199,266 105,543 -0- 311,946 686,106 8,016 1,006,068 
MSFC - Huntsville, AL -0- 123,791 62,871 -0- 186,662 553.824 8,016 748.502 
Michaud Assembly Facility 

Slidell Computer Complex 
MAF - New Orleans. LA 7,072 66,355 29,108 -0- 102,535 28,272 -0- 

SCC - Slidell, LA 65 4,973 2,027 -0- 7,065 13,052 -0- 
Various Locations (a) -0- 4,147 11,537 -0- 15,684 90,958 -0- 

130,807 

20,117 
106,642 

National Space Technology Labs. - 
NSTI. - NSTL Station, MS 

18,061 64,204 194,077 -0- 276,342 30,919 -0- 307,261 
18,061 64,204 194,077 -0- 276,342 30,919 -0- 307,261 

Wallops Flight Center 1,283 25,769 52,295 -0- 79.347 52,826 4,505 136,678 
WFC - Wallops Island, VA 1,283 25,769 52,295 -0- 79,347 50,710 4,505 134,562 
Various Locations (a) -0- -0- -0- -0- -0- 2,116 -0- 2,116 

NASA Headquarters -0- -0- -0- -0- -0- 11,764 -0- 11,764 
Washington, DC -0- -0- -0- -0- -0- 3,727 - 0- 3,727 
Various Locations (a) -0- -0- -0- -0- -0- 8,037 -0- 8,037 

$ 2,383 $ 2,837,192 $ 2,933.021 $ 242,528 $ 6,012,741 TOTAL $ 116,537 $ 1,584,804 $1,133,468 

(a) Includes Property in Possession of Contractors at Various Locations. 
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AMES RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATION OF STATIC TEST FACILITY (N.249) 

PROJECT LOCATION 

Figure 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

PROJECT TITLE: Modi f i ca t ion  of  S t a t i c  Test F a c i l i t v  (N-249) 

INSTALLATION: Ames Research Center  

FY 1980 CoF ESTIMATE: $2.900.000 
~ ~ ~ ~ ~~~~~ ~~~~~ ~~ ~ ~ ~ 

LOCATION OF PROJECT: Moffe t t  F i e l d ,  Santa  Clara County, C a l i f o r n i a  

COGNIZANT HEADOUARTERS OFFICE: Office o f  Aeronaut ics  and Space Technology 

FY 1979 AND P R I O R  YEARS FUNDING:  The fo l lowing  p r i o r  y e a r s  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and Desian Cons t ruc t ion  Total 

S p e c i f i c  CoF funding ....................................... 194,000 187,000 381 ,000 
C a p i t a l i z e d  inves tment . . . . . . . . . .  ........................... 4 178,699 178.699 

T o t a l  .................................................... 194.000 365.699 559.699 

SUMMARY PURPOSE AND SCOPE: 

Th i s  p r o j e c t  w i l l  p rovide  unique s t a t i c  t e s t i n g  c a p a b i l i t y  f o r  r o t o r c r a f t  and powered- l i f t  a i rcraf t  a t  t h e  
S t a t i c  Test F a c i l i t y ,  A m e s  Research Center (ARC) (F igure  1 ) .  S p e c i f i c a l l y ,  t h i s  p r o j e c t  w i l l  p rovide  a v a r i a b l e  
frequency power system, a large c a p a c i t y  g a n t r y  c r a n e ,  and a new mounting system t o  accommodate model o r  
a i rc raf t  r o l l  motion. These m o d i f i c a t i o n s  w i l l  improve s a f e t y  dur ing  model o r  a i rcraf t  i n s t a l l a t i o n ,  and w i l l  
accommodate ground effects  t e s t i n g  t h a t  w i l l  more c l o s e l y  s imula te  t h e  c o n d i t i o n s  encountered dur ing  a c t u a l  
hover o p e r a t i o n s .  

CF 1- 2  



The S t a t i c  Test F a c i l i t y  is a v a l u a b l e  and unique research f a c i l i t y  f o r  t h e  t e s t i n g  and e v a l u a t i o n  o f  Vertical 
Takeoff  and Landing (VTOL) a i r c r a f t  performance and f o r  a e r o- p r o p u l s i o n  n o i s e  r e s e a r c h .  I n  a d d i t i o n ,  s i g n i f i c a n t  
wind t u n n e l  occupancy time is o t h e r w i s e  n o t  r e q u i r e d  by u s i n g  t h e  S t a t i c  Test F a c i l i t y  f o r  f u n c t i o n a l l y  check ing  
o u t  remote c o n t r o l  o p e r a t i o n s ,  as well as r e s e a r c h  and s a f e t y  m o n i t o r i n g  i n s t r u m e n t a t i o n  t o  e n s u r e  t h a t  t h e  
t e s t  v e h i c l e  hardware is  o p e r a t i n g  c o r r e c t l y  p r i o r  t o  wind t u n n e l  i n s t a l l a t i o n .  T h i s  f a c i l i t y  w i l l  p r o v i d e  a 
v a l u a b l e  asset as i n c r e a s i n g  numbers o f  r o t o r c r a f t  and p o w e r e d- l i f t  a i r c r a f t  are tested i n  s u p p o r t  o f  b o t h  
c i v i l  and m i l i t a r y  programs. 

PROJECT JUSTIFICATION: 

Rotor  w h i r l  t e s t i n g  a t  t h e  S t a t i c  Test F a c i l i t y  is p r e s e n t l y  restr ic ted t o  t u r b i n e  d r i v e n  models.  Many 
c u r r e n t  and n e a r  f u t u r e  models o f  advanced r o t o r  sys tems r e q u i r e  e l e c t r o n i c  motor d r i v e  f o r  w h i r l  t e s t i n g .  
The proposed p r o j e c t  w i l l  p r o v i d e  e l ec t r i c  power s u i t a b l e  f o r  d r i v i n g  an e x i s t i n g  Rotor  Test Apparatus  which 
i s  r e q u i r e d  f o r  t e s t i n g  advanced r o t o r  sys tems .  The a l t e r n a t i v e s  t o  pe r fo rming  t h e s e  w h i r l  t e s t s  a t  t h e  S t a t i c  
Test F a c i l i t y  would be t o  u s e  t h e  tes t  s e c t i o n  o f  t h e  40x80-Foot Wind Tunnel.  Th i s  a l t e r n a t i v e  h a s  s e v e r a l  
s e v e r e  d i s a d v a n t a g e s  which i n c l u d e  t h e  t y i n g  up o f  a v a l u a b l e  t e s t  f a c i l i t y  f o r  work be t te r  s u i t e d  t o  a s t a t i c  
t e s t  f a c i l i t y ,  t h e  i n t r o d u c t i o n  o f  wind t u n n e l  w a l l  effects  on t h e  aerodynamic f low f i e l d s  be ing  i n v e s t i g a t e d ,  
and t h e  a c o u s t i c  i n t e r f e r e n c e  related t o  t h e  wind t u n n e l  s t r u c t u r e .  An even more impor tan t  c o n s i d e r a t i o n  is 
t h a t  o f  s a f e t y .  With new u n t e s t e d  r o t o r  sys tems ,  t h e r e  is t h e  p o s s i b i l i t y  o f  c a t a s t r o p h i c  f a i l u r e  o c c u r r i n g  
d u r i n g  t h e  i n i t i a l  w h i r l  t e s t i n g  which could  r e s u l t  i n  d e s t r u c t i o n  o f  v a l u a b l e  tes t  equipment and model,  as 
w e l l  as e x t e n s i v e  damage t o  t h e  wind t u n n e l  i t s e l f .  

The S t a t i c  'Test F a c i l i t y  is unique w i t h  regard t o  i t s  c a p a b i l i t y  f o r  t e s t i n g  VTOL a i r c r a f t .  The p r e s e n t  
method of i n s t a l l i n g  a model is  f o r  a boom c r a n e  t o  swing t h e  model i n t o  p l a c e  over  t h e  model s u p p o r t  sys tem.  
The c r a n e  access is  l i m i t e d  t o  t h e  o u t s i d e  o f  t h e  scale p i t  so t h a t  c o n s i d e r a b l e  boom e x t e n s i o n  is  r e q u i r e d .  
T h i s  s e v e r e l y  l i m i t s  t h e  weight  o f  models t h a t  can be s a f e l y  i n s t a l l e d  a t  t h e  f a c i l i t y .  For h e a v i e r  models ,  
i n s t a l l a t i o n  is hazardous  bo th  t o  equipment and t h e  i n s t a l l i n g  p e r s o n n e l .  A g a n t r y  c r a n e ,  w i t h  a s t r u c t u r e  
t h a t  s t r add les  t h e  tes t  pad and t h a t  r u n s  on ra i ls ,  w i l l .  a l l o w  e f f i c i e n t ,  s a f e  i n s t a l l a t i o n  o f  t he  model. The 
g a n t r y  w i l l  be s i z e d  t o  a c c e p t  models f o r  t h e  80x120-Foot Wind Tunnel t e s t  s e c t i o n .  

The p r e s e n t  model s u p p o r t  sys tem ( F i g u r e  2 )  a t  t h e  S t a t i c  Test F a c i l i t y  does  n o t  e a s i l y  pe rmi t  r o l l  v a r i a t i o n  
w i t h  models ,  and t h e  f o r c e  measur ing system accuracy  w i t h  r o l l  is  q u e s t i o n a b l e .  S i n c e  r o l l  p ro found ly  a f fec t s  
hover  c h a r a c t e r i s t i c s  on VTOL a i r c r a f t ,  it is e s s e n t i a l  t h a t  a system be developed t o  v a r y  r o l l  a n g l e  e a s i l y  
and p r o v i d e  t h e  c a p a b i l i t y  o f  making measurements w i t h  c o n f i d e n c e .  An e a s i l y  a d j u s t a b l e  s t r u t  t i p  and a l o a d  
c e l l  d e s i g n  t h a t  w i l l  c o r r e c t l y  measure t h r e e  components w i t h  a s i d e  f o r c e  p r e l o a d  w i l l  be deve loped .  
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IMPACT OF DELAY: 

No o t h e r  s u i t a b l e  f a c i l i t y  ex i s t s  t o  perform t h e  n e c e s s a r y  tes t  and check- out o f  VTOL a i r c ra f t  p r i o r  t o  
i n s t a l l a t i o n  o f  t h e  model i n  e i t h e r  40x80-Foot o r  80x120-Foot Wind Tunne l s .  T h i s  is r e q u i r e d  because  o f  t h e  
p o s s i b i l i t y  of  t h e  r o t o r  sys tems  f a i l i n g  and c a u s i n g  damage t o  p e r s o n n e l  and equipment.  Delay o f  t h i s  p r o j e c t  
could  impact e x i s t i n g  and f u t u r e  programs. 

PROJECT DESCRIPTION: 

Th i s  p r o j e c t  w i l l  p rov ide  a v a r i a b l e  f requency  power sys tem c o n s i s t i n g  o f  a motor g e n e r a t o r  set  similar t o  
t h e  e x i s t i n g  system now used i n  t h e  40x80-Foot Wind Tunnel.  It w i l l  be c a p a b l e  o f  p r o v i d i n g  t h e  power and 
speed cont,rol_ t o  d r i v e  t h e  e x i s t i n g  e l ec t r i c  motors  o f  t h e  Rotor Test Apparatus  a t  power v a l u e s  up t o  3 ,000 
horsepower ( 2 . 2  megawat ts ) .  A pre- engineered enc losed  metal b u i l d i n g  o f  approx imate ly  2,000 s q u a r e  fee t  (186 
s q u a r e  meters) w i l l  be provided t o  s h e l t e r  t h e  motor g e n e r a t o r  s e t .  T h i s  b u i l d i n g  w i l l  be l o c a t e d  west o f  
B u i l d i n g  N-226 on 7 t h  S t r e e t .  

The g a n t r y  c r a n e  t o  be provided by t h i s  p r o j e c t  w i l l  be s i z e d  t o  a c c e p t  models which w i l l  be t e s t e d  i n  t h e  
80x120-Foot Wind Tunnel .  The g a n t r y  w i l l  be s e l f - p r o p e l l e d  and c o n t a i n  i t s  own power s o u r c e  f o r  t h e  c r a n e  
o p e r a t i o n .  It w i l l  be des igned  t o  maximum l o a d s  of  75 t o n s  (68 ,025  k i lograms)  download, 30 t o n s  (266,880 
newtons) u p l o a d ,  15 t o n s  (133,440 newtons) s i d e l o a d ,  and 30 t o n s  (266,580 newtons) i n  t h e  t h r u s t  o r  d r a g  
d i r e c t i o n s .  Approximately 100 l i n e a r  feet  (30 .5  m e t e r s )  o f  t r a c k  w i l l  be i n c l u d e d  t o  l o a d  and unload models 
and t o  s t o r e  t h e  g a n t r y  d u r i n g  s t ru t- mounted model tes ts .  , 

The new mounting p r o v i s i o n s  ( F i g u r e  3)  f o r  r o l l  motion c a p a b i l i t y  i n c l u d e  two h y d r a u l i c  j a c k  screws mounted 
on t o p  o f  t h e  main s t r u t s  w i t h  t h r e e  component l o a d  c e l l s  and s o c k e t  a t t a c h m e n t s  f o r  t h e  models .  Each j a c k  
screw and 1oa.d c e l l  w i l l  be des igned  f o r  35,000 pounds (155,680 newtons) v e r t i c a l  compress ion ,  15,000 pounds 
(66,720 newtons) v e r t i c a l  t e n s i o n s ,  4,000 pounds (17,792 newtons) s i d e l o a d ,  and 8 ,000 pounds (35,580 newtons) 
t h r u s t  o r  d r a g  l o a d i n g  and l i n e a r  motion of 6 f e e t  ( 1 . 8  m e t e r s ) .  C o n t r o l s  f o r  t h e  j a c k  would be l o c a t e d  i n  
an  e x i s t i n g  underground c o n t r o l  room. Hydrau l i c  power u n i t s  f o r  t h e  s c r e w j a c k s  a l so  w i l l  be i n c l u d e d  i n  t h e  
p r o j e c t .  
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PROJECT COST ESTIMATE: 

The c o s t  estimat.e f o r  t h i s  p r o j e c t  is  based on a completed P r e l i m i n a r y  Eng ineer ing  Repor t .  

Uni t  o f  Uni t  
Measure Q u a n t i t y  c o s t  

Land A c a u i s i t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- ..... 
C o n s t r u c t i o n  --- --- --- ............................................. 

--- - -- Variable f requency  power s u p p l y  ........................ LS 
Transformer/motor  g e n e r a t o r  s e t . . . . . . . .  .............. LS 
Duct bank. .  .......................................... LS 

Gant ry  c r a n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Mounting system ........................................ LS 
Metal b u i l d i n g  ......................................... SF 2,000 35.00 
S i t e  work and u t i l i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . LS 

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

F a l l o u t  S h e l t e r  ( n o t  f eas ib le )  - -- --- --- ........................... 
T o t a l . . .  .............................................................................. 

LIST OF RELATED GRAPHICS:  

F i g u r e  1 - Loca t ion  P l a n  
F i g u r e  2 - S i t e  P l a n  
F i g u r e  3 - Schemat ic  of F a c i l i t y  

OTHER EOUIPMENT SUMMARY: 

None 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

- c o s t  

2,900,000 

1,692,000 
(1,125,000) 

(567,000)  
66,000 

1,042,000 
70,000 
30,000 

2 ,900 .0  00 

There  are no f u t u r e  r e q u i r e m e n t s  t o  complete  t h i s  p r o j e c t .  
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MODIFICATION OF STATIC TEST FACILITY (N-249) 
ROLL STRUTS - ELEVATION VIEW 

ONE STRUT ONLY 
SWIVAL JOINT 

NEW TELESCOPING STRUTS 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

I I 
PROJECT T I T L E :  C o n s t r u c t i o n  o f  Larae Aircraft  Maintenance Dock 

INSTALLATION: Huah L .  Drvden F l i g h t  Research C e n t e r  

FY 1980 CoF ESTIMATE: $1.500.000 

L O C A T I O N  OF PROJECT: Edwards, Kern County, C a l i f o r n i a  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  t h e  Compt ro l l e r ,  F a c i l i t i e s  D i v i s i o n  

FY 1979 AND P R I O R  YEARS FUNDING:. The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P l a n n i n g  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 80,000 --- 80,000 
C a n i t q l i z e d  i n v e s t m e n t . . .  .................................. N / A  *,,, *,-, 

.................................................... 80,000 T o t a l  
-. 

80.000 

*Assessment based on t o d a y s  market  v a l u e  i n d i c a t e s  an  e q u i v a l e n t  worth  o f  $1,800,000 t o  $2,10O,OOc) 
a s s o c i a t e d  w i t h  A i r  Force  dock t o  be r e l o c a t e d .  

SUMMARY PURPOSE AND SCOPE: 

The i n s t a l l a t i o n  o f  a l a r g e  USAF s u r p l u s  a i r c r a f t  maintenance dock a t  t h e  Dryden F l i g h t  Research Cent'er 
(DFRC) is r e q u i r e d  t o  p r o v i d e  p r o t e c t i o n  from t e m p e r a t u r e  ex t remes ,  sand and d u s t  t o  p e r s o n n e l  and equipment 
invo lved  i n  p r e f l i g h t ,  p o s t f l i g h t ,  ma in tenance ,  and ground tes t  o p e r a t i o n s .  The a i r c r a f t  maintenance dock 
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w i l l  be used t o  house and p r o t e c t  such l a r g e  a i r c r a f t  as t h e  B-52 ca r r i e r  a i r c r a f t ,  t h e  YC- 14  and YC- 15 Advanced 
Medium STOL T r a n s p o r t s  and o t h e r  a i r c r a f t .  

The f a c i l i t y  w i l l  p r o v i d e  an  e f f e c t i v e  means t o  perform p r e f l i g h t  p r e p a r a t i o n s ,  a i r c r a f t  ma in tenance ,  r e s e a r c h  
i n s t r u m e n t a t i o n  sys tems  ?heckou t ,  p o s t f l i g h t  o p e r a t i o n s ,  and o t h e r  ground s u p p o r t  a c t i v i t y ,  w i t h  an  e n c l o s e d  
s e r v i c e  area large enough t o  cover  t h e  forward f u s e l a g e  and wing p o r t i o n  o f  l a r g e  a i r c r a f t .  For example,  t h e  
e t r u c t u r e  is 241 f ee t  (74  m e t e r s )  wide w i t h  clear door opening o f  approx imate ly  200 f ee t  (61 m e t e r s )  i n  width  
and 28 f e e t ,  s i x  i n c h e s  ( 8 . 7  m e t e r s )  i n  h e i g h t .  Th i s  b u i l d i n g  is 28 f e e t  ( 8 . 5  meters) deep and h a s  p r o v i s i o n s  
and s p a c e  f o r  an a i r c ra f t  s e r v i c e  area,  r e s t r o o m s ,  mechanical  equipment ,  s t o r a g e ,  and ground s u p p o r t  equipment.  

PROJECT JUSTIFICATION: 

A hangar  f a c i l i t y  f o r  l a r g e  a i r c ra f t  h a s  been a b a s i c  r equ i rement  a t  DFRC f o r  s e v e r a l  y e a r s .  Even w i t h  
c a r e f u l l y  planned p rocedures  t o  l i m i t  mated ground o p e r a t i o n s ,  programs suppor ted  by B-52 ca r r i e r  a i r c ra f t  
encoun te red  s e r i o u s  c o n d i t i o n s  a s s o c i a t e d  w i t h  weather  such as summer and autumn t e m p e r a t u r e s  t h a t  r e g u l a r l y  
exceed looo F a h r e n h e i t  (380 C e n t i g r a d e )  r e s u l t i n g  i n  a i r c ra f t  s k i n  s u r f a c e s  becoming so  ho t  t h a t  a i r c ra f t  crews 
cou ld  no t  work e f f e c t i v e l y  and ,  by c o n t r a s t ,  w i n t e r  season  t e m p e r a t u r e s  t h a t  d rop  t o  s u b f r e e z i n g  l e v e l s .  I n  
a d d i t i o n ,  d e s e r t  windstorms a l s o  s e r i o u s l y  i n f r i n g e  upon ou tdoor  a i r c r a f t  maintenance and f l i g h t  p r e p a r a t i o n  
work. 

Within t h e  p a s t  two y e a r s ,  t h e  Center  h a s  moved i n t e n s i v e l y  i n t o  a Remotely P i l o t e d  Research Veh ic les  ( R P R V )  
m i s s i o n .  The u t i l i z a t i o n  o f  t h e s e  R P R V  h a s  i n t r o d u c e d  t h e  a p p l i c a t i o n  o f  p r o t o t y p e  and c o s t l y  e l e c t r o n i c  
sys tems  and ground s u p p o r t  and checkout  sys tem.  I t  is  e s s e n t i a l  t o  a s s u r e  t h a t  t h e s e  sys tems  are comple te ly  
f u n c t i o n a l  i n  a mated c o n f i g u r a t i o n .  It is  no t  sa fe  o r  t e c h n o l o g i c a l l y  a c c e p t a b l e  t o  work t h e s e  sys tems  i n  
t h e  open,  wi thou t  s h e l t e r  from a d v e r s e  weather  c o n d i t i o n s .  

C u r r e n t  RPRV programs w i t h i n  f l i g h t  o p e r a t i o n s  planned th rough  FY 1983 i n c l u d e  t h e  F-15 Spin  Research Veh ic le  

The l a c k  of  a l a r g e  a i r c r a f t  hangar  f a c i l i t y  a t  DFRC h a s  an  a d v e r s e  impact 
(SRV), Firebee/DAST (Drones  f o r  Aerodynamic S t r u c t u r a l  T e s t i n g )  and t h e  HIMAT r e s e a r c h  v e h i c l e s  (High ly  
Maneuverable Aircraft  Technology).  
on t h e s e  programs. 

I n  a d d i t i o n  t o  R P R V  programs t h a t  i n v o l v e  t h e  P-52 ca r r i e r  a i r c r a f t ,  t h e  Center  a l s o  h a s  o t h e r  a i r c r a f t  
f l i g h t  r e s e a r c h  a c t i v i t i e s  t h a t  r e q u i r e  l a r g e  a i r c ra f t  hangar f a c i l i t i e s .  They i n c l u d e  Advanced Medium STOL 
T r a n s p o r t  i n v e s t i g a t i o n s  i n v o l v i n g  t h e  f l i g h t  o p e r a t i o n s  o f  Y C- 1 4  and YC-15 a i r c r a f t  and r e c u r r i n g  wake v o r t e x  
f l i g h t  i n v e s t i g a t i o n s  t h a t  i n v o l v e  s e v e r a l  l a r g e  a i r c r a f t  such as t h e  DC-10 and L-1011 w i t h  r e s e a r c h  f l i g h t  
tes t  o p e r a t i o n s  planned t e s t  o p e r a t i o n s  th rough  FY-1933. I n  each o f  t h e s e  programs t h e  a v a i l a b i l i t y  o f  a l a r g e  
hangar  w i l l  s i g n i f i c a n t l y  improve s c h e d u l i n g  and performance,  and avo id  c o s t l y  d e l a y s  t h a t  w i l l  occur  i f  t h e r e  
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are  no adequa te  f a c i l i t i e s  i n  which t o  perform i n s t r u m e n t a t i o n  sys tems  c h e c k o u t s ,  a ircraft  maintenance and 
pre-  and post-  f l i g h t  o p e r a t i o n s .  The Cen te r  h a s  no f a c i l i t y  o f  s u f f i c i e n t  s i z e  t o  accommodate a l a r g e  a i r c r a f t .  
The S h u t t l e  Hangar was size 'd s p e c i f i c a l l y  t o  accommodate t h e  Space S h u t t l e .  Consequent ly ,  t h e  width  o f  t h e  
S h u t t l e  Hangar Door is o n l y  137 feet  ( 4 2  meters) and cannot  house a i r c r a f t  w i t h  l a r g e  wing spans  ( f o r  example,  
t h e  B-52 h a s  a wing span o f  185 feet  (56  meters)) .  More s i g n i f i c a n t l y ,  t h e  S h u t t l e  Hangar is h e a v i l y  committed 
t o  t h e  S h u t t l e  O r b i t a l  F l i g h t  Test (OFT) Program. A d d i t i o n a l l y ,  DFRC h a s  been d e s i g n a t e d  as t h e  secondary  
r e c o v e r y  s i t e .  Th i s  w i l l  r e q u i r e  t h a t  t h e  Space S h u t t l e  f a c i l i t i e s  a t  DFRC be  i n  a complete  s t a t e  o f  r e a d i n e s s  
f o r  r e c o v e r y  and pos t- recovery  o p e r a t i o n  f o r  each Space S h u t t l e  f l i g h t .  

I n  summary, t h e  need f o r  a large a i r c ra f t  maintenance dock is geared  a t  p r e s e n t  t o  e x i s t i n g  Remotely P i l o t e d  
Research Vehicle programs r e q u i r i n g  t h e  B-52 ca r r i e r  a i r c ra f t .  The i n s t a l l a t i o n  of a large a i rcraf t  f a c i l i t y  
now w i l l  s i g n i f i c a n t l y  enhance t h e  C e n t e r ' s  c a p a b i l i t y  i n  s c h e d u l i n g  and f l i g h t  turn- around by a v o i d i n g  t h e  
i n t e r r u p t i o n s  and problems of  a t t e m p t i n g  t o  perform ground s u p p o r t  o p e r a t i o n s  out- of- doors .  The c o s t s  i n  l o s t  
time due t o  ou tdoor  ground s u p p o r t  o p e r a t i o n s ,  o r  even more s i g n i f i c a n t  c o s t s  t h a t  would o c c u r  due t o  r e q u i r e m e n t s  
f o r  o f f - s i t e  maintenance r e p a i r  and o t h e r  ground s u p p o r t  a c t i v i t i e s ,  can be avoided i f  t h e  s u r p l u s  A i r  Force 
maintenance dock is r e l o c a t e d .  Th i s  proposed f a c i l i t y  is i n  complete  harmony w i t h  t h e  C e n t e r ' s  f a c i l i t y  master 
p l a n n i n g  and the  f a c i l i t y  env i ronmenta l  a n a l y s e s .  

IMPACT OF DELAY: 

The d e l a y  i n  a c q u i s i t i o n  o f  t h i s  f a c i l i t y  w i l l  r e s u l t  i n  a c o n t i n u a n c e  o f  t h e  p r e s e n t  maintenance mode and 
mat ing  o f  r e s e a r c h  v e h i c l e s  w i t h  t h e i r  i n h e r e n t  l i m i t a t i o n s  and r i s k s .  The c u r r e n t  a v a i l a b i l i t y  o f  a s u r p l u s  
Air Force  maintenance dock w i l l  p r o v i d e  a c o s t  e f f e c t i v e  s o l u t i o n  t o  a long  s t a n d i n g  Cen te r  need f o r  a p r o t e c t i v e  
enve lope  f o r  l a r g e  a i r c r a f t .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  i n v o l v e s  t h e  d i s m a n t l i n g ,  moving and r e - e r e c t i o n  o f  a s u r p l u s  A i r  Force  maintenance dock.  The 
dock is p r e s e n t l y  l o c a t e d  a t  Glasgow A i r  Force  Base, Montana, and is planned f o r  use  a t  t h e  Dryden F l i g h t  
Research C e n t e r ,  Edwards, C a l i f o r n i a .  The f a c i l i t y  w i l l  be l o c a t e d  immediate ly  a d j a c e n t  t o  t h e  C e n t e r ' s  
e x i s t i n g  taxiway ( F i g u r e s  1 and 2 ) .  
( 2 5 . 4  C e n t i m e t e r s )  r e i n f o r c e d  c o n c r e t e  w i t h  a full width  16- inch (40.6  c e n t i m e t e r s )  r e i n f o r c e d  c o n c r e t e  ap ron  
c o n n e c t i n g  w i t h  t he  e x i s t i n g  taxiway.  

The f a c i l i t y  w i l l  be r e- e r e c t e d  on a c o n c r e t e  hangar  f l o o r  o f  10- inch 

The dock is a s t ee l  s t r u c t u r e ,  241 f ee t  (74  meters) wide  a t  t h e  f r o n t ,  w i t h  a c lear  door  opening o f  approx imate ly  
200 feet  (61 meters) i n  wid th  and 28 f e e t ,  s i x  i n c h e s  ( 9 . 7  meters) i n  h e i g h t  and p r o v i d e s  a g r o s s  area o f  
approx imate ly  27,000 s q u a r e  feet  ( 2 , 5 0 8  s q u a r e  meters) ( F i g u r e  3 ) .  It is equipped w i t h  manual ly  o p e r a t e d  
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s l i d i n g  hangar  d o o r s  a t  t h e  f r o n t  o f  t h e  s t r u c t u r e  and overhead v e h i c l e  and equipment d o o r s  on each  o f  t h e  two 
s i d e s  of t h e  b u i l d i n g .  The r o o f i n g  and s i d i n g  are c o r r u g a t e d  s h e e t  metal and w i l l  be i n s u l a t e d .  The dock has 
two e x i s t i n g  7 ,000  pound ( 3 , 1 7 5  k i logram)  c a p a c i t y  b r i d g e  c r a n e s  w i t h  sll n e c e s s a r y  s t r u c t u r a l  s u p p o r t s .  New 
t o i l e t  f a c i l i t i e s ,  ho t  water h e a t i n g ,  e l ec t r i ca l  and l i g h t i n g  and f i r e  p r o t e c t i o n  sys tems  w i l l  be p r o v i d e d .  

PROJECT COST ESTIMATE: 

Uni t  o f  Unit  
Measure Q u a n t i  t v  c o s t  - c o s t  

Land A c a u i s i t i o n  - -- --- --- --- ......................................... 

C o n s t r u c t i o n  ............................................. - -- --- - -- 1 ,500,000 

290,000 

D i s m a n t l i n g / s h i p p i n g ,  and s i t e  r e s t o r a t i o n  ............. LS --- - -- 3O0,OOO 
SF 27,000 Architectural/structural 
SF 27,000 7 - 9 5  215,000 Mechanical  

S i t e  p r e p a r a t i o n  ....................................... LS --- --- 
Ut i l i t i e s  ( o u t s i d e  5- foo t  l i n e )  ........................ LS --- --- 120,000 

............................... 19.45 525,000 

Electr ical  ............................................. SF 27,000 1 .85 50,000 
............................................. 

--- - --- EaUiDment --- --- ................................................ 

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... - -- --- --- --- 

T o t a l  ................................................................................. 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  P lan  
F i g u r e  2 - S i t e  P l a n  
F i g u r e  3 - B u i l d i n g  F l o o r  P l a n  

OTHER EOUIPMENT SUMMARY: 

1 1500.000 

No o t h e r  c o l l q t e r a l  o r  n o n- c o l l a t e r a l  equipment is i n v o l v e d .  
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FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

There  are  no c u r r e n t l y  f o r e s e e n  f u t u r e  fund ing  r e q u i r e m e n t s  t o  complete  t h i s  p r o j e c t .  
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Amount Page No. 

Office of the Comptroller: 

Rehabilitation and Modification of Flight Operations Facilities, 
Ellington-Air Force Base.................................................... 1,760.000 CF 3-1 
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CONSTRUCTION OF FACILITIES 

i 

FISCAL YEAR 1980 ESTIMATES 

PROJECT T I T L E :  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  o f  F l i a h t  O p e r a t i o n s  F a c i l i t i e s ,  E l l i n n t o n  A i r  F o r c e  Base . 

INSTALLATION: Lvndon B. Johnson SDace C e n t e r  . ~~ . - 

FY 1980 CoF ESTIMATE: $1.760.000 

LOCATION OF PROJECT: Houston,  Harris County, Texas 

C O G N I Z A N T  HEADQUARTERS OFFICE: Office of  t h e  C o m p t r o l l e r ,  F a c i l i t i e s  D i v i s i o n  

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P l a n n i n g  
and DeSiQn C o n s t r u c t i o n  

S p e c i f i c  CoF fund ing  ....................................... 200,000 585,000 
C a p t a l i z e d  i n v e s t m e n t . . . . . . . . . . .  ........................... N / A  *1.994.000 

T o t a l . . . . . . . . . . . . . .  ...................................... 200.000 2.579. 000 

*NASA-owned f a c i l i t i e s  and f a c i l i t i e s  occupied by NASA under pe rmi t  from Air Force .  

T o t a l  

785,000 
1.994.000 

2 .779,  000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  f o r  comple t ion  o f  r e q u i r e d  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  o f  NASA's f l i g h t  o p e r a t i o n s  
f a c i l i t i e s  t h a t  s u p p o r t  S h u t t l e  and E a r t h  Resources  a i r c ra f t  programs a t  E l l i n g t o n  A i r  Force  Base (EAFB) . 
T r s c  f a c i l i t i e s  were o r i g i n a l l y  c o n s t r u c t e d  over  24 y e a r s  ago and have been i n  c o n t i n u o u s  use  s i n c e  t h a t  time. 
-8; t i ecen t  y e a r s ,  because  o f  t h e  u n c e r t a i n  f u t u r e  o f  t h e  f a c i l i t i e s ,  o n l y  minimum maintenance h a s  been performed 
Lo keep t h e  f a c i l i t i e s  o p e r a t i o n a l .  Consequent ly ,  t h e  g e n e r a l  c o n d i t i o n  o f  f a c i l i t i e s ,  e s p e c i a l l y  Hangar 990,  
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is  poor .  Most are i n  immediate need o f  r e h a b i l i t a t i o n ,  and t h i s  work is r e q u i r e d  i n  t h e  FY 1980 time frame. 
T h i s  p r o j e c t  c o n s i s t s  of  t h e  g e n e r 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  o f  Hangar 990 which is t o  i n c l u d e  p r o v i d i n g  
a f i r e  p r o t e c t i o n  sys tem,  rep lacement  o f  r o o f i n g  and a i r - c o n d i t i o n i n g  u n i t s ,  g e n e r a l  p a i n t i n g ,  m o t o r i z i n g  large 
hangar  d o o r s ,  and add ing  e l ec t r i ca l  power, a i r - c o n d i t i o n i n g  i n  l a b o r a t o r i e s  and s h o p s ,  and o t h e r  r e l a t e d  work. 
The p r o j e c t  a l s o  i n c l u d e s  r e h a b i l i t a t i o n  of 2 o t h e r  h a n g a r s  and 5 b u i l d i n g s  as well as t h e  comple t ion  o f  r e p a i r s  
t o  a i r c ra f t  p a r k i n g  a p r o n s .  Work i n  t h e  o t h e r  hangars  and b u i l d i n g s  i n c l u d e  r e h a b i l i t a t i o n  o f  h e a t i n g ,  
v e n t i l a t i n g ,  and a i r - c o n d i t i o n i n g  sys tems  and replacement  o f  r o o f i n g .  T h i s  p r o j e c t  is  needed t o  m a i n t a i n  t h e  
i n t e g r i t y  of  t h e  f a c i l i t i e s  and t o  p l a c e  them i n  a s a f e ,  r e l i ab l e ,  and u s a b l e  c o n d i t i o n  f o r  a i r c ra f t  o p e r a t i o n s ,  
as well as t o  p r o t e c t  t he  Government's inves tment  i n  t h e  f a c i l i t i e s .  

PROJECT JUSTIFICATION: 

These World War I1 m o b i l i z a t i o n- t y p e  f a c i l i t i e s  house a i r c r a f t  f l i g h t  o p e r a t i o n s  and maintenance a c t i v i t i e s .  
They are u t i l i z e d  t o  s u p p o r t  t he  Space S h u t t l e  and Ear th  Resources  Programs, as well  as o t h e r  a c t i v i t i e s  
e s s e n t i a l  t o  t h e  m i s s i o n  of  Johnson Space C e n t e r .  These are t h e  o n l y  w 3 i 1 q b l e  a i r f i e l d  f a c i l i t i e s  w i t h i n  
200 miles (322 k i l o m e t e r s )  o f  t h e  Cen te r  c a p a b l e  o f  p r o v i d i n g  t h i s  s u p p o r t .  Hanssr 990 was c o n s t r u c t e d  i n  
1954,  and t h e  o t h e r  NASA f l i g h t  o p e r a t i o n s  b u i l d i n g s  were c o n s t r u c t e d  as World War X I  m o b i l i z a t i o n  f a c i l i t i e s  
i n  1942. These f a c i l i t i e s  have been i n  c o n t i n u o u s  u s e  s i n c e  t h a t  t i m e .  Due t o  t h e  u n c e r t a i n  f u t u r e  o f  these 
f a c i l i t i e s ,  s i n c e  t he  A i r  Force  dec ided  i n  1975 t o  v a c a t e  t h e  i n s t a l l a t i o n ,  o n l y  minimum maintenance has been 
performed. T h i s  p r o j e c t  is n e c e s s a r y  t o  r e h a b i l i t a t e  these f a c i l i t i e s  so  t h e y  may be c o m p l e t e l y  f u n c t i o n a l  
and u s a b l e  and can be main ta ined  i n  a r o u t i n e  manner. It is  a l s o  n e c e s s a r y  t o  modify t h e  f a c i l i t i e s  t o  meet 
a c c e p t a b l e  s t a n d a r d s  i n  areas o f  s a f e t y  and f i r e  p r o t e c t i o n .  The f a c i l i t i e s  are r e q u i r e d  t o  accommodate 
research and t r a i n i n g  a i r c ra f t  which p r o v i d e  c r i t i c a l  s u p p o r t  t o  t h e  Space S h u t t l e  and Ear th  Resources  programs. 

NASA began t o  u s e  Hangar 990 i n  1975. S i n c e  t h a t  t ime, NASA has  performed o n l y  minimum maintenance o f  t h e  
f a c i l i t y  t o  keep it o p e r a t i o n a l .  General  r e h a b i l i t a t i o n  of  t h e  hangar  w i l l  b r i n g  it up t o  minimum s t a n d a r d s  
f o r  i ts c u r r e n t  u t i l i z a t i o n  as an a i r c r a f t  o p e r a t i o n s  and maintenance hangar  f o r  t h e  E a r t h  Resources  Program. 
The f a c i l i t y  houses  three WB-57F9s, a NC-130B and B KC-135 a i r c r a f t  as well ' i s  two h e l i c o p t e r s ,  which are 
main ta ined  by 20 c i v i l  s e r v i c e  and 20 c o n t r a c t o r  p e r s o n n e l .  Also l o c a t e d  i n  t h i s  hangar are an a i r c ra f t  
p r e s s u r e  s u i t  l a b o r a t o r y ,  a p a l l e t  l a b o r a t o r y ,  n o n d e s t r u c t i v e  i n s p e c t i o n  equipment and i n s t r u m e n t a t i o n .  These 
a i r c ra f t  are a s s o c i a t e d  w i t h  t he  Airborne  I n s t r u m e n t a t i o n  Research, t h e  Atmospheric Research, and t h e  Reducgd 
G r a v i t y  F l i g h t  Test Programs. The a i r c ra f t  and t h e i r  a s s o c i a t e d  i n s t r u m r n t a t i o n  p a l l e t s  are v a l u e d  a t  
a p p r o x i m a t e l y  $40,000,000.  Hangar 990 is a s ing le  s t o r y  f a c i l i t y  w i t h  a two- story  l e a n- t o  and a d j a c e n t  c o n c r e t e  
mooring apron and access pavement,. The t o t a l  v a l u e  o f  t h i s  f a c i l i t y  is  approx imate ly  $6  m i l l i o n .  

The remain ing  f l i g h t  o p e r a t i o n s  f a c i l i t i e s  were occupied by NASA j n  1962. S h u t t l e  t r a i n i n g  a i r c r a f t ,  
a d m i n i s t r a t i v e  a i r c r a f t ,  and a s t r o n a u t  f l i g h t  p r o f i c i e n c y  a i r c r z f t  qre o p e r a t e d  and main ta ined  from these 
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hangars .  B u i l d i n g s  136, 239, 270, 271, and 272 house  v a r i o u s  a c t i v i t i e s  a s s o c i a t e d  w i t h  a l l  NASA f l i g h t  
o p e r a t i o n s  and maintenance a c t i v i t i e s  a t  t h e  Base. Most o f  these f a c i l i t i e s  c o n t a i n  c o s t l y ,  de l ica te  equipment 
and i n s t r u m e n t a t i o n .  A p r o j e c t  i n  NASA's FY 1979 budget p rov ided  f o r  t h e  most u r g e n t  r e h a b i l i t a t i o n  work 
r e q u i r e d  i n  t h e s e  and o t h e r  f a c i l i t i e s  a t  EAFB. Th i s  p r o j e c t  w i l l  complete  t h a t  r e h a b i l i t a t i o n  e f fo r t .  The 
a i r c ra f t  o p e r a t e d  and main ta ined  from t h e s e  f a c i l i t i e s  are va lued  a t  $50,000,000,  and a s s o c i a t e d  s p a r e  p a r t s  
are v a l u e d  a t  $4,500,000. The e s t i m a t e d  rep lacement  v a l u e  of t h e  h a n g a r s  and s u p p o r t  b u i l d i n g s  is  a p p r o x i m a t e l y  
$5,000,000, n o t  i n c l u d i n g  t h e  aircraft  p a r k i n g  a p r o n s .  The r e h a b i l i t a t i o n  o f  a i r c r a f t  p a r k i n g  a p r o n s  is  
n e c e s s a r y  s i n c e  t h e y  have c racked  and s e t t l ed  i n  many p l a c e s  due t o  f a i l u r e  o f  t h e  b a s e  material .  S p a l l i n g  
o f  t h e  apron c o n c r e t e  where c r a c k s  have occur red  and movement o f  a i r c r a f t  a c r o s s  t h e s e  areas are  f a c t o r s  which 
r e s u l t  i n  e x c e s s i v e  wear and c o s t l y  maintenance on t h e  a i r c r a f t .  

IMPACT OF DELAY: 

I n  g e n e r a l ,  r e h a b i l i t a t i o n  o f  these  f a c i l i t i e s  is  r e q u i r e d  because  o f  age ( o b s o l e t e  equipment)  and p a s t  
a u s t e r e  maintenance e f f o r t s .  It is  now e s s e n t i a l  t h a t  r e h a b i l i t a t i o n  be accompl ished t o  m a i n t a i n  t h e  i n t e g r i t y  
of t h e  f a c i l i t i e s  and p l a c e  them i n  a safe ,  r e l i a b l e ,  u s a b l e  c o n d i t i o n  f o r  a i r c ra f t  o p e r a t i o n s  and t o  p r o t e c t  
t h e  Government 's  inves tment  i n  t h e  f a c i l i t i e s .  F a i l u r e  t o  implement t h i s  p r o j e c t  w i l l  r e s u l t  i n  f u r t h e r  
d e t e r i o r a t i o n  of  f a c i l i t i e s  and equipment ,  l e s s  r e l i a b i l i t y  and s a f e t y  i n  o p e r a t i o n s ,  and i n c r e a s e d  f u t u r e  
c o s t s  f o r  maintenance and o p e r a t i o n s ,  as w e l l  as f o r  any subsequen t  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 .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  a i r c ra f t  maintenance Hangars 990, 135, and 276 and s u p p o r t  
B u i l d i n g s  136, 239, 270, 271, and 272 l o c a t e d  a t  EAFB. The g e n e r 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  o f  Hangar 
990 i n c l u d e s  i n s t a l l i n g  a u t o m a t i c  h i g h  expansion foam and manual aqueous f i lm- forming,  foam d i s p e n s i n g ,  f i r e  
p r o t e c t i o n  sys tems  i n  t h e  area;  r e p l a c i n g  approx imate ly  51,100 s q u a r e  feet  (4,747 s q u a r e  meters) o f  b u i l t - u p  
r o o f i n g  over  t h e  h i g h  bay and o f f i c e  areas; r e p l a c i n g  two a i r - c o n d i t i o n i n g  u n i t s ,  one 20- ton and one 25- ton ,  
i n c l u d i n g  d u c t s  and c o n t r o l s ;  r e p l a c i n g  s u b s t a n d a r d  i n t e r i o r  wa l l s ,  c e i l i n g s ,  and d o o r s ;  add ing  f i r e  d o o r s  and 
p a n i c  hardware ,  e lec t r ica l  s e r v i c e  and l i g h t i n g ,  and a i r - c o n d i t i o n i n g  d u c t s  and c o n t r o l s  t o  first f l o o r  
l a b o r a t o r i e s  and s h o p s ;  r e p a i n t i n g  t h e  i n t e r i o r  and e x t e r i o r  o f  t h e  hangar ;  r e s e a l i n g  j o i n t s  i n  t h e  c o n c r e t e  
ap ron  and access pavement a d j a c e n t  t o  t h e  hangar ;  and m o t o r i z i n g  t h e  e x i s t i n g  large r o l l i n g  d o o r s  l o c a t e d  on 
t h e  n o r t h  and s o u t h  ends  of  t h e  hangar .  

Also i n c l u d e d  i n  t h e  p r o j e c t  is  t h e  r e h a b i l i t a t i o n  of h e a t i n g ,  v e n t i l a t i n g ,  and a i r - c o n d i t i o n i n g  sys tems  o f  
T h i s  i n c l u d e s  t h e  r e p a i r  of a i r  h a n d l e r  c a s i n g s  and s t r u c t u r e s ,  B u i l d i n g s  135, 136, 239, 270, 271, 272, and 276. 

v a l v e s ,  pumps, f a n  and s c r o l l  assemblies, dampers,  and d u c t s ;  c l e a n i n g  c o i l s ;  r e p l a c i n g  p i p e  s u s p e n s i o n ;  
c a l i b r a t i n g  i n s t r u m e n t a t i o n ;  and i n s u l a t i n g  and p a i n t i n g  a l l  components and a n c i l l a r y  equipment.  The work 
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i n c l u d e s  t h e  rep lacement  o f  20 d i r e c t  expans ion  a i r - c o n d i t i o n i n g  u n i t s  r a n g i n g  i n  s i z e  from 1 . 5  t o n s  t o  25  
t o n s .  Also i n c l u d e d  is t h e  rep lacement  o f  t h e  s u p p l y  and e x h a u s t  v e n t i l a t i o n  u n i t s  w i t h  m o d i f i c a t i o n s  t o  t h e  
v e n t i l a t i o n  plenums and c o n t r o l s  f o r  t h e  Cor ros ion  Cont ro l  F a c i l i t y ,  Bu i ld ing  136. I n  a d d i t i o n ,  t h e  p r o j e c t  
i n c l u d e s  t h e  rep lacement  o f  approx imate ly  12,000 s q u a r e  feet  ( 1 , 1 1 5  s q u a r e  mete r s )  o f  b u i l t - u p  r o o f i n g  on 
p o r t i o n s  of  Hangars 135 and 276. The r e h a b i l i t a t i o n  of a i r c ra f t  p a r k i n g  aprons  c o n s i s t s  of r e p l a c i n g  
a p p r o x i m a t e l y  1 ,200 s q u a r e  feet (111 s q u a r e  m e t e r s )  of c o n c r e t e  s l a b ,  i n c l u d i n g  b a s e  material and tie-down 
a n c h o r s .  
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PROJECT COST ESTIMATE: 

U n i t  of  
Measure 

Uni t  
Quan t  i t v  c o s t  - c o s t  

Land A c a u i s i t i o n  ......................................... e -- 
C o n s t r u c t i o n  ............................................. 

I ,  460,000 Hangar 990 ....... ........................................ 
(27 ,400)  

~ 1 9 1 , 1 0 0 ~  
(48 ,000)  

( 137,600) 
(527 ,400)  
( 1  77,600) 
(252 ,500)  

(98 ,400)  

Repair  a p r o n s  and access d r i v e  ......................... 
Replace r o o f i n g  ........................................ 
P a i n t i n g  ( i n t e r i o r  and e x t e r i o r )  ....................... 
I n s t a l l  motor ized hangar  d o o r s  ......................... 
I n s t a l l  f i r e  p r o t e c t i o n  sys tems  ........................ 
Mechanical  and plumbing ................................ 
Elec t r i c a l  ............................................. 
A r c h i t e c t u r a l  and s t r u c t u r a l  ........................... 

LS 
SF 
SF 
EA 
LS  
LS 
LS 
LS 

--- 
51,100 
89,000 

4 

--- 
3.74 
0.60 

34,400.00 

42,000 Hangar 135 ............................................... 
(15 ,600)  Repa i r  r o o f i n g  ......................................... 

Replace  a i r - c o n d i t i o n i n g  ............................... 
7 . 5  t o n  u n i t s  ........................................ 

SF 312.00 5,000 

6 4,400.00 (26 ,400)  EA 

36 , 300 Hangar 275 ............................................... 
(21 ,800)  SF 7,000 312.00 Repa i r  r o o f i n g  ......................................... 

Replace  a i r - c o n d i t i o n i n g  ............................... 
7.5 t o n  u n i t s  ......................................... 
1.5 t o n  u n i t s .  ....................................... 2 4,400.00 

3 1,900.00 
EA 
EA 
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Unit  o f  Uni t  
Me a s u  r e Q u a n t i  t v  c o s t  

--- - -- B u i l d i n g  136,  a i r - c o n d i t i o n i n g  ........................... LS 

--- --- B u i l d i n g  239, a i r - c o n d i t i o n i n g  ........................... LS 

B u i l d i n g s  270,  271,  272 .................................. 
Replace a i r - c o n d i t i o n i n g ,  1 .5  t o n  u n i t s . . . . .  ........... EA 3 1 ,900.00 

Repa i r  a p r o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... SF 1,200 83.80 

Eauipment . . . .  --- --- --- ............................................ 
F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  - -- --- --- ........................... 

T o t a l  ................................................................................. 
LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  P lan  
F i g u r e  2 - Photograph of  Hangar 990 w/B57 i n s i d e  
F i g u r e  3 - Photograph o f  I n t e r i o r ,  Hangar 990 
F i g u r e  4 - Photograph o f  Roof, Hangar 990 

OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment is r e q u i r e d .  

c o s t  

87,000 

28,400 

5 ,700 

100,600 

--- 
1.760.000 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

There  may be a requ i rement  f o r  some s to rm sewer and d r a i n a g e  work i n  t h e  f u t u r e .  T o t a l  scope and c o s t  are 
p r e s e n t l y  unknown. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

SUMMARY 

JOHN F. KENNEDY SPACE CENTER 

Amount Page No. 

Office of the Comptroller: 

Modifications to the Central Instrumentation Facility ......................... 1,260,000 CF 4-1 

Modifications to the Operations and Checkout Building ......................... 950,000 CF 4-11 

Total ....................................................................... 2,210,000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

PR3JECT T I T L E :  M o d i f i c a t i o n s  t o  t h e  C e n t r a l  I n s t r u m e n t a t i o n  F a c i l i t v  

INSTALLATION: John F. Kennedy SDace C e n t e r  

FY 1980 CoF ESTIMATE: $1.260.000 

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

COGNIZANT HEADQUARTERS OFFICE: Office of  t h e  C o m p t r o l l e r ,  F a c i l i t i e s  D i v i s i o n  

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t  i o n  

--- S p e c i f i c  CoF fund ing  143,000 
C a p i t a l i z e d  inves tment .  .................................... N / A  7 ,917.655 

....................................... 

............................................. T o t a l . . . . . . .  143.000 

SUMMARY PURPOSE AND SCOPE: 

7 ? 917,655 

T o t a l  

143,000 
7 , 9 1 7 , 6 5 5  

8,060,655 

T h i s  p r o j e c t  w i l l  p rov ide  f o r  
o f  t h e  h e a t i n g ,  v e n t i l a t i n g  and 
t h e  Space S h u t t l e  T r a n s p o r t a t i o n  
F a c i l i t y  ( C I F ) ,  B u i l d i n g  M6-342 

a s u b s t a n t i a l  reduet ior-  i n  energy  and a s s o c i a t e d  c o s t s  by r e d u c i n g  t h e  c a p a c i t y  
a i r - c o n d i t i o n i n g  ( H V A C )  sys tem and r e f i x t u r i n g  t h e  l i g h t i n g  sys tem t o  s u p p o r t  
System a t  t h e  135,378 s q u a r e  f o o t  (12 ,670  s q u a r e  meters) C e n t r a l  I n s t r u m e n t a t i o n  

The planned m o d i f i c a t i o n s  t o  t h e  HVAC system t n c l u d e  t h e  rep lacement  of t h e  e x i s t i n g  a i r  h a n d l i n g  u n i t s  on 
t h e  roof which s e r v e  bo th  overhead and u n d e r f l o o r  sys tems .  The new a i r  h a n d l e r s  w i l l  be p r o p e r l y  s i z e d  and 
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t h o s e  t o  be i n s t a l l e d  on t h e  r o o f  w i l l  s u p p o r t  t h e  overhead sys tems ,  w h i l e  t he  new bottom d i s c h a r g e  f l o o r -  
mounted u n i t s  w i l l  be i n s t a l l e d  w i t h i n  t h e  b u i l d i n g  t o  meet each  computer room's u n d e r f l o o r  c o o l i n g  r e q u i r e m e n t s .  
The l i g h t i n g  m o d i f i c a t i o n s  w i l l  c o n s i s t  o f  r e p l a c i n g  approx imate ly  2,680 300-watt i n c a n d e s c e n t  f i x t u r e s  w i t h  
more energy  e f f i c i e n t  f l u o r e s c e n t  f i x t u r e s .  

The p r e s e n t  HVAC sys tems  were des igned  wi th  larger t h a n  p r e s e n t l y  n e c e s s a r y  c a p a c i t i e s  t o  m a i n t a i n  low 
humid i ty  l e v e l s  and f o r  f l e x i b i l i t y  t o  s u p p o r t  computer u s e .  They were o p e r a t e d  d u r i n g  t h e  Apollo program 24 
h o u r s  a day,  7 days  a week. The e x i s t i n g  HVAC equipment is  o l d  and r e q u i r e s  c o n s t a n t  maintenance and shou ld  
now be r e p l a c e d .  A d d i t i o n a l l y ,  t h i s  equipment is  n o t  ene rgy  e f f i c i e n t .  The new u n i t s  w i l l  s i g n i f i c a n t l y  
i n c r e a s e  t h e  r e l i a b i l i t y  o f  o p e r a t i o n .  Also ,  r e p l a c i n g  these a i r - h a n d l e r  u n i t s  wi th  smaller c a p a c i t y  u n i t s  
w i l l  s i m p l i f y  c o n t r o l  and maintenance and conse rve  e n e r g y .  The i n c a n d e s c e n t  l i g h t i n g  f i x t u r e s  were o r i g i n a l l y  
n e c e s s a r y  t o  p r o v i d e  a r a d i o  f requency- f ree  environment f o r  i n s t r u m e n t a t i o n  and equipment i n  t h e  f a c i l i t y .  
Now, r a d i o  f r e q u e n c y- f r e e  f l u o r e s c e n t  f i x t u r e s  are a v a i l a b l e  which consume l e s s  energy ,  improve l i g h t i n g ,  and 
create less h e a t ,  and t h e  p r e s e n t  equipment and i n s t r u m e n t a t i o n  i n  t h i s  f a c i l i t y  is l e s s  s e n s i t i v e  t o  radio 
f requency  emanat ions .  

PROJECT JUSTIFICATION: 

The CIF is t h e  prime c o n t r o l  and i n s t r u m e n t a t i o n  c e n t e r  f o r  t he  Space S h u t t l e  and Expendable V e h i c l e s  space  
m i s s i o n s .  The f a c i l i t y  houses  computers f o r  space  m i s s i o n s  and a u t o m a t i c  data p r o c e s s i n g  f o r  a d m i n i s t r a t i v e  
purposes .  These computers  are s e n s i t i v e  t o  t e m p e r a t u r e  and humid i ty  and ,  t h e r e f o r e ,  must o p e r a t e  i n  a c o n t r o l l e d  
env i ronment ,  b u t  c u r r e n t  equipment and r e l a t e d  env i ronmenta l  r e q u i r e m e n t s  have reduced t h e  once v e r y  s t r i n g e n t  
ea r l i e r  r e q u i r e m e n t .  

As p r e v i o u s l y  d e s c r i b e d ,  t h e  HVAC system was o r i g i n a l l y  over- designed by i n t e n t .  With energy  now c r i t i c a l  
i n  terms of  c o s t  and a v a i l a b i l i t y ,  t h i s  unnecessa ry  added c a p a b i l i t y  is an unwanted burden.  I n  a d d i t i o n ,  t h e  
c o n v e r s i o n  o f  i n c a n d e s c e n t  l i g h t i n g  t o  f l u o r e s c e n t  w i l l  g r e a t l y  r educe  t h e  h e a t  l o a d .  A s  a r e s u l t ,  t h e  n e c e s s a r y  
c a p a c i t y  of  t h e  c o o l i n g  sys tem can be reduced by some 89x109 Btu p e r  y e a r  and s t i l l  meet t h e  HVAC needs  i n  
t h i s  f a c i l i t y .  Regard less  o f  t h e  energy  c o n s e r v a t i o n  r e q u i r e m e n t s ,  r ep lacement  o f  many components o f  t h e  HVAC 
sys tem would be n e c e s s a r y ,  i n  any e v e n t ,  t o  keep t h e  sys tem o p e r a t i n g .  T h i s  is  e s p e c i a l l y  t rue  o f  such e l e m e n t s  
as e x t e r i o r  p i p i n g  i n s u l a t i o n ,  c o i l  m a n i f o l d s ,  and v a l v e s .  

The rep lacement  o f  t he  i n c a n d e s c e n t  f i x t u r e s  by f l u o r e s c e n t  f i x t u r e s  w i l l  r e s u l t  i n  a s a v i n g s  o f  some 23x10 9 
Btu  p e r  y e a r  due t o  t h e  reduced energy  r e q u i r e d  p e r  lumen. I n  a d d i t i o n ,  t h i s  w i l l  r e s u l t  i n  a r e d u c t i o n  of 
l i g h t  l e v e l s  i n  c e r t a i n  areas, and a l s o  r e d u c e s  t he  h e a t  l o a d  on t h e  HVAC sys tem.  The i n s t a l l a t i o n  o f  
d i s c r i m i n a t o r y  c o n t r o l s  h a s  t h e  f u t u r e  advan tage  of r e s u l t i n g  i n  a n  a n n u a l  manpower s a v i n g s  o f  2 man-years 
t h r o u g h  t h e  e l i m i n a t i o n  o f  manual c o n t r o l .  
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IMPACT OF DELAY: 

Implementa t ion o f  t h i s  p r o j e c t  w i l l  produce energy  s a v i n g s  o f  9,  00,000 kWh/yr of e l e c t r i c i t y ,  and 11,000 
g a l l o n s  of  o i l  pe r  y e a r ,  y i e l d i n g  a t o t a l  ene rgy  s a v i n g s  of 112x10 8 Btu p e r  y e a r ,  and a r e d u c t i o n  o f  2 man- 
y e a r s  i n  manpower. F a i l u r e  t o  implement 
t h i s  p r o j e c t  w i l l  n o t  a l l o w  t h i s  c o s t  s a v i n g s  t o  be r e a l i z e d  a n d ,  as p o i n t e d  o u t ,  t h e  e x i s t i n g  sys tem r e q u i r e s  
e x t e n s i v e ,  c o n t i n u a l  maintenance.  

These r e d u c t i o n s  w i l l  r e s u l t  i n  a payback p e r i o d  of  less t h a n  3 y e a r s .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n s  and rep lacement  o f  major components o f  t h e  HVAC sys tem i n  t h e  
CIF. 
motors ,  s ta r ters  and d i s c o n n e c t s .  It w i l l  a l s o  i n v o l v e  removing a l l  o f  t h e  e x i s t i n g  recessed i n c a n d e s c e n t  
l i g h t i n g  f i x t u r e s  and r e p l a c i n g  them w i t h  f l u o r e s c e n t  f i x t u r e s  on a l l  t h r e e  f l o o r s .  S i x  new a i r  h a n d l e r s ,  
f i l te rs ,  economizer assemblies, and r e t u r n  a i r  b lowers ,  i n c l u d i n g  a l l  ductwork,  p i p i n g ,  motors ,  and c o n t r o l s  
f o r  t h e  b u i l d i n g  overhead sys tem w i l l  be i n s t a l l e d  on t h e  r o o f .  Twenty-four f l o o r  mounted a i r  h a n d l e r s  i n c l u d i n g  
a l l  ductwork,  p i p i n g  motors  and c o n t r o l s  w i l l  be i n s t a l l e d  i n  a l l  t h r e e  f l o o r s  f o r  t h e  equipment u n d e r f l o o r  
sys tem.  The e x i s t i n g  U t i l i t y  Cont ro l  System data s e n s o r s  w i l l  be r e l o c a t e d  t o  t h e  new sys tems .  The e x i s t i n g  
v a r i a b l e  a i r  volume i n d u c t i o n  t e r m i n a l  u n i t s  w i l l  be reba . lanced.  The room t h e r m o s t a t s  w i l l  be a d j u s t e d  and 
new h i g h- c a p a c i t y  a i r  f i l t e r s  w i l l  be i n s t a l l e d .  New s u r f a c e  mounted 2- or  4-lamp ( a s  r e q u i r e d )  f l u o r e s c e n t  
f i x t u r e s  w i l l  be i n s t a l l e d  i n  t h e  c e i l i n g  g r i d  and e l e c t r i c i t y  connected t o  t h e  e x i s t i n g  i n c a n d e s c e n t  l i g h t  
c i r c u i t s .  

The work w i l l  i n v o l v e  removing t h e  e x i s t i n g  a i r  h a n d l e r s ,  plenums, ductwork,  c h i l l e d  and h o t  water p i p i n g ,  
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PROJECT COST ESTIMATE: 

The bases o f  t h i s  c o s t  estimate are P re l im ina ry  Engineer ing  Repor t s  and r e l a t e d  s t u d i e s .  

Uni t  o f  Uni t  
Me a s u r  e Q u a n t i  t v  - c o s t  

Land Acauisition......................................... --- --- - -- 
Cons t ruc t i on . . . .  - -- --- --- ......................................... 

--- --- Demoli t ion and rework HVAC.. ........................... LS 
Overhead HVAC system ................................... LS 
Under f loor  HVAC system ................................. LS 
Demoli t ion and r e p a i r  e l e c t r i c a l  system ................ LS 
L i g h t i n g  f i x t u r e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EA 2,680 89.93 
UCS data  s e n s o r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

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

--- --- --- EauiDment . . . . . . . . . . . .  .................................... 
F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  - -- --- --- ........................... 

T o t a l . . .  .............................................................................. 
LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Loca t i on  P l a n  
F i g u r e  2 - S i t e  Plan 
Figu re  3 - Typ ica l  F loo r  P lan  
F igu re  4 - HVAC Schemat ics  
F igu re  5 - C e n t r a l  I n s t r u m e n t a t i o n  F a c i l i t y  L i g h t i n g  

c o s t  

1,260.00Q 

59,000 
384,000 
440,000 
132,000 
241,000 

4,000 

OTHER EQUIPMENT SUMMARY: 

There  is no o t h e r  equipment r e q u i r e d  t o  be used  w i th  t h i s  f a c i l i t y  p r o j e c t .  
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FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

There is no f u t u r e  e s t i m a t e d  funding  r e q u i r e d  for  t h i s  f a c i l i t y  p r o j e c t .  

CF 4-6 



1 1 I 
- '  

9 
1 

JOHN F. KENNEDY SPACE CENTER 
1 10 

I 
F I S C A L  YEAR 1980 ESTIMATES 

ICATIONS TO THE Tf?UI*ENTATION FACILITY 

C 
N 

t 
D 

I 

. . _.-- .. - -  
~- 

! I  
LOCATION 

G I  
*I 
"I 

8 U I L D I W N 1 1 C  AND N U 1 8 E R  LOCATIO* 

1. ELECTRO Y l G N E T I C  L A W R A T O R Y  - Y-IY 
1. COIYUNICATIOMS OFFICE DLDC. - *I19 
I. 8ASE S U P P O R T  - *cIY . SECURIT" ?.TROL - U - S I 1  
S AUTOMOTlYf MAlMTfNAMCf b SERVICE - Y-bU 
b CENTRAL I *STRUmEMTATIOM F A C I L I T Y  - Y - 3 4 1  
7 M I I N  C A F E T E R l l  - W1V1 
I CENTRAL SUPPLY FACIL ITY  - U-744 

IO P l l M T  b OIL STORAGE - U - I V 4  
I 1  SEWAGf T R E L T Y E N T  P L A M l  - U . M S 8  
11 I f N Y E D I  SPACE C E ~ T f R M E l W U I R T E R S  - -199 
I 1  O P E I I A T I O N S  L CMECKOUI  8UILDING - I7 159 
I 4  SUPPLY SRlPPIMG b RECEIVING N O  I - I7 505 
I S  R A D I I  80RESlGHT R I Y C L  - Y7-M7 
16. Er4YIRONMEYTAL CONTROLS SYSTE*S OLDG - U 7 I b I  

9 SUPPLY w.nfnou$e , I  - w i t 4  

81 
81 
C l  
D l  
D l  
8. 
C. 
D. 
E. 
E. 
E. 
.S 
8I 
C b  
E V  
I 7  
F I  
G I  

.. . 

. _I 1 0  "9  
ut  
110 

€1 
D. 
C. 
8 b  
D? 
C I  
D4 

A I  
A 1  
I S  
DS 
DS 
c 7  

# i o  

I 

Y 791 

NTER - 
17. FLUID T E S T  SUPPORT. 17.1011 
18. SPACECrlAFT SYSTEMS S U P P O R T  NO. I - I7.1111 

.. . 

- 1  I 2 1 3 I 4 1 5 I 6 I 7 3 8 /, .p L,9 I p 10 

C F  4-7 



z
 
0
 

-
 

I-
 

1
 

1
 

I
 

I
 

I
 

P
 

8
 

D
 

t D 
8
 

b
 



JOHN F .  KENNEDY SPACE CENTER 
FISCAL YEAR 1960 ESTIMATES 

MODIFICATIONS TO THE CENTRAL INSTRUMENTATION FACILITY 
W A C  SCHEMATICS 

,- STATIC PRESS REG OumOoR AIR THERMOSTAT 
ECONOMIZER CONTROL THERMOS 

STATIC PRESS REG 

STATIC PRESS TAP 

------- 

STATIC PRESS TAP 

EXISTING HOT WATER SUPPLY 
EXISTING HOT WATER RETURN 

- EXISTING REHEAT COILS 
~ UNDER FLOOR PLENUM 

SCHEMATIC DIAGRAM OF UNDERFLOOR 

I '6 - INLET VANE 

I -SET POINT CONTROL 
I THEMSTAT 

I '\ 

I 

-SUPPLY AIR FAN 

COOLING UNIT 
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JOHN F .  KENNEDY SPACE CENTER 
F l S C A L  YEAR 1980 ESTIMATES 

MODlFl CATIONS TO THE CENTRAL INSTRUMENTATION FAClLl TY 

125-  

1 0 0 1  

75 - 
50 - 

2 5  - 
0 

T METAL 

T H I G H  PRESSURE SODIUM 

MERCURY 

INCANDESCENT h 
CENTRAL I NSTRUMENTRT I ON FAC I L I TY L I GHT I NG (KSC) 

H IGH POWER INPUT FOR 
INCANDESCENT NOM I NAL L I GHT OUTPUT 
LAMPS ( M R G Y  WASTEFUL_) 

d 

INPUT OUTPUT 
POWER I L L U M l  NATION 

300 WATTS 6000 LUMENS 

DESCREASED HEAT LOAD 
25% POWER INPUT 
f01( 100% woy J MAL I GHT I ~6 
(ENERGI) 

LAMPS 

INPUT 
POWER 

7 5  WATTS 

/v 2680 LAMPS - 2 2 5 1 A A Y P  SAV I N6-TOTAL SAV I NC 603 ,a000 WATTS 

FIGURE 5 





CONSTRUCT I ON OF FA C I L  I T I ES 

FISCAL YEAR 1980 ESTIMATES 

PROJECT TITLE:  M o d i f i c a t i o n s  t o  t h e  ODerat ions  and Checkout B u i l d i n v  

I INSTALLATION : John F .  Kennedv SDace C e n t e r  I 
FY 1980 CoF ESTIMATE: $950,000 

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

C O G N I Z A N T  HEADQUARTERS OFFICE: O f f i c e  of t h e  Compt ro l l e r ,  F a c i l i t i e s  D i v i s i o n  

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 105,000 65,000 170,000 
C a p i t a l i z e d  inves tment .  .................................... N / A  42,617,35? 4 2 , 6 3 7 , 1 5 3  

.......................................... T o t a l . . . . . . . . . .  105,000 

SUMMARY PURPOSE AND SCOPE: 

42,702,353 42,807.353 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  a r e d u c t i o n  i n  t h e  c a p a c i t y  o f  t h e  h e a t i n g ,  v e n t i l a t i n g ,  and a i r- c o n d i t i o n i n g  
( H V A C )  sys tem i n  t h e  O p e r a t i o n s  and Checkout (O&C) B u i l d i n g  (M7-355) t o  o b t a i n  t h e  maximum c o n s e r v a t i o n  o f  
e n e r g y  w i t h o u t  d e g r a d a t i o n  of  t h e  sys tems .  The m o d i f i c a t i o n s  t o  t h e  HVAC system w i l l  i n c l u d e  t h e  convers ion  
of t h e  d u a l  d u c t  and s i n g l e  d u c t  r e h e a t  sys tems  t o  an e f f i c i e n t  system i n c o r p o r a t i n g  V a r i a b l e  A i r  Volume (VAV) 
and /o r  bypass  f e a t u r e s ,  m o d i f i c a t i o n s  t o  a i r  s u p p l y  and exhaus t  sys tems  i n  i n t e r m i t t e d  u s e  s p a c e s ,  m o d i f i c a t i o n  
t o  c o n t r o l s ,  r e d u c t i o n  o f  a i r  th rough  v e n t i l a t i o n  sys tems ,  r e d u c t i o n  o f  a i r  volume t o  a c t u a l  c o o l i n g / h e a t i n g  
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l o a d s ,  and ad jus tment  o f  f resh,  e x h a u s t ,  and r e l i e f  a i r  f o r  i n f i l t r a t i o n  c o n t r o l .  Also i n c l u d e d  i n  t h e  p r o j e c t  
w i l l  be t h e  t r e a t m e n t  of  a l l  windows w i t h  low-cost t r i p l e  g l a z i n g  sys tems  f o r  c o n d u c t i v e / r a d i a t i v e  c o n t r o l .  

PROJECT JUSTIFICATION: 

The O&C B u i l d i n g  is t h e  prime c e n t e r  f o r  Space S h u t t l e  Payload a c t i v i t i e s  i n c l u d i n g  t h e  Space lab  m i s s i o n s .  
The b u i l d i n g  houses  a l a r g e  o f f i c e  area,  l a b o r a t o r y  and c o n t r o l  area w i t h  moni to r ing  and c o n t r o l  equipment 
s e n s i t i v e  t o  t e m p e r a t u r e  and humid i ty ,  and t h e  assembly and t e s t  area which i s  main ta ined  as a semi-c lean room 
f o r  work on p a y l o a d s .  The HVAC sys tems  c u r r e n t l y  i n s t a l l e d  i n  t h e  O&C Bui ld ing  exceed t h e  c a p a c i t y  r e q u i r e d  
t o  s u p p o r t  c u r r e n t  and f u t u r e  programs. S i g n i f i c a n t  ene rgy  and c o s t  s a v i n g s  i n  t h e  o p e r a t i o n  o f  t h i s  b u i l d i n g  
can be ach ieved  th rough  convers ion  t o  V A V  sys tems ,  a d d i t i o n  o f  d i s c r i m i n a t o r y  c o n t r o l s  t o  t h e  remainder  o f  t h e  
b u i l d i n g  ( t h e  a d m i n i s t r a t i o n  and o f f i c e  area w i l l  have d i s c r i m i n a t o r y  c o n t r o l s  added i n  a p r i o r  year p r o j e c t ) ,  
m o d i f i c a t i o n s  t o  t he  zones and sys tems  t o  a l l o w  shutdown o f  se lec ted  areas and r e d u c t i o n  i n  t h e  h e a t i n g  and 
c o o l i n g  l o a d s ,  and m o d i f i c a t i o n s  t o  t h e  a i r  c i r c u l a t i o n  sys tem.  

There a r e  p e r i o d s  i n  t h e  s p r i n g  and f a l l  when t h e  s i n g l e  and double  d u c t  and mul t i zone  HVAC sys tems  h e a t  and 
c o o l  a t  t h e  same time i n  an e f f o r t  t o  p r o v i d e  comfor t .  These sys tems  were des igned and i n s t a l l e d  a t  a time 
when energy  was c o n s i d e r e d  p l e n t i f u l  and cheap.  The p r i n c i p a l  c r i t e r i a  a t  t h a t  time was t o  a t t a i n  a low-cost 
i n i t i a l  i n s t a l l a t i o n .  Though t h e  sys tems  are performing w e l l ,  t h i s  concep t  is c o s t l y  t o  o p e r a t e  and wastes 
energy .  Modifying t o  VAV w i l l  r educe  t he  energy  r e q u i r e d  when o n l y  t h e  a c t u a l  a i r  volume n e c e s s a r y  t o  c o n d i t i o n  
t h e  i n s i d e  a i r  is u s e d .  

I n s t a l l a t i o n  of d i s c r i m i n a t o r y  and a n t i c i p a t o r y  c o n t r o l s  w i l l  r e s u l t  i n  s a v i n g s  i n  u s e  of h e a t i n g  o i l  and 
r e f r i g e r a t i o n  power s i n c e  it w i l l  r e s u l t  i n  a more e f f i c i e n t  and t i m e l y  c o n d i t i o n i n g  o f  t h e  a i r  th roughout  t h e  
b u i l d i n g .  

A s i g n i f i c a n t  r e d u c t i o n  i n  e l ec t r i c  power and o i l  consumption can be ach ieved  i f  t h e  a i r  c i r c u l a t i o n  i n  each 
i n d i v i d u a l  a i r  h a n d l i n g  system is a d j u s t e d  t o  t h a t  r e q u i r e d  t o  s a t i s f y  each  p a r t i c u l a r  zone h e a t i n g / c o o l i n g  
l o a d .  The r e q u i r e d  f low rates v a r y  from 20 p e r c e n t  t o  110 p e r c e n t  of  t he  o r i g i n a l  d e s i g n  l o a d i n g .  

The t r e a t m e n t  of  t h e  windows w i l l  r educe  t h e  h e a t i n g  and c o o l i n g  load  on t h e  HVAC sys tem.  S e v e r a l  o p t i o n s  
were reviewed and t h e  t r i p l e  g l a z i n g  proved t o  be t h e  optimun s i n c e  it r e s u l t s  i n  s i g n i f i c a n t  ene rgy  s a v i n g s ,  
is  s i m p l e  t o  i n s t a l l ,  and is  cheaper  t h a n  o t h e r  e f f e c t i v e  methods.  

The implementa t ion  o f  t h i s  p r o j e c t  w i l l  r e s u l t  i n  energy  s a v i n g s  t o t a l l i n g  46 x 10 9 BTU's/year. T h i s  p r o v i d e s  
a l e s s  t h a n  6- year  payback pe r iod  making it a v e r y  e f f e c t i v e  and a t t r a c t i v e  i n v e s t m e n t .  
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IMPACT OF DELAY: 

F a i l u r e  t o  implement t h i s  p r o j e c t  w i l l  no t  a l l o w  t h i s  a t t r a c t i v e  c o s t  s a v i n g s  t o  be r e a l i z e d  on a t i m e l y  
b a s i s .  

PROJECT DESCRIPTION: 

T h i s  work w i t h i n  t h e  O&C B u i l d i n g  w i l l  i n v o l v e  modifying t h e  e x i s t i n g  h o t  and c o l d  a i r  mixing boxes i n  t h e  
A d m i n i s t r a t i o n  and Eng ineer ing  area t o  c o n v e r t  them t o  V A V ,  and modifying t h e  a s s o c i a t e d  b lowers .  D i s c r i m i n a t o r y  
and a n t i c i p a t o r y  c o n t r o l s  w i l l  be added t o  t h e  e x i s t i n g  env i ronmenta l  c o n t r o l  sys tems .  These c o n t r o l s ,  used 
i n  c o n j u n c t i o n  w i t h  t h e  U t i l i t i e s  Cont ro l  System (UCS), w i l l  p r o v i d e  r e s p o n s i v e  changes  i n  a i r  h a n d l e r s ,  h o t  
d e c k s ,  c o l d  d e c k s ,  c h i l l e d  and h o t  water t e m p e r a t u r e s  t o  a u t o m a t i c a l l y  meet changing l o a d  r e q u i r e m e n t s .  C o n t r o l s  
f o r  t h e  d u a l  d u c t  sys tems  and m u l t i z o n e  sys tems  w i l l  c o n s i s t  o f  new room t h e r m o s t a t s ,  master and s low c o n t r o l s ,  
s e n s o r s ,  t r a n s m i t t e r s ,  r e c e i v e r s ,  c o n t r o l l e r s ,  c o l d  deck and h o t  deck t h e r m o s t a t s ,  r e t u r n  a i r  h u m i d i s t a t s ,  
hardware i n t e r f a c e  modules and c o n n e c t i o n s  t o  t h e  UCS. The r e d u c t i o n  i n  a i r  c i r c u l a t i o n  w i l l  be accompl ished 
by r e p l a c i n g  p u l l e y s  and b e l t s  on s u p p l y  a i r  f a n s  w i t h  a p p r o p r i a t e  s i z e d  u n i t s ;  removing t h e  r e t u r n  a i r  f a n  
whee l s ,  s c r o l l s ,  s h a f t s  and motors from t h e  f a n  housing where t h e  s u p p l y  f a n  can d e l i v e r  t h e  reduced f low r a t e ;  
i n s t a l l i n g  b l a n k i n g  p l a t e s  i n  c e i l i n g  d i f f u s e r s  s i z e d  t o  o b t a i n  minimum a c c e p t a b l e  a i r  d i s t r i b u t i o n ;  r e d u c i n g  
exhaus t  and o u t s i d e  a i r  t o  t h e  a p p r o p r i a t e  ra tes ;  qnd r e d u c i n g  f a n  motor s i z e s  i n  c o n j u n c t i o n  as a p p r o p r i a t e .  

I n  a d d i t i o n ,  m o d i f i c a t i o n s  t o  t h e  21 ,415 s q u a r e  feet  (1990 s q u a r e  meters) o f  e x i s t i n g  window i n s t a l l a t i o n s  
from s i n g l e  g l a z i n g  t o  t r i p l e  g l a z i n g  w i l l  be accompl ished by i n s t a l l i n g  a p r e- f a b r i c a t e d  p l a s t i c  frame covered 
on b o t h  s ides  by an i n h i b i t e d  p o l y e s t e r  f i l m .  
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CONS T R UC T I ON OF FA C I L  I T I E S 

FISCAL Y E A R  1980 ESTIMATES 

I 1 
PROJECT T I T L E :  M o d i f i c a t i o n s  o f  Model Surmort  Svstem 8-Foot High TemDeratUre S t r u c t u r e s  Tunnel (1265)  

INSTALLATION: Lanalev Research C e n t e r  

FY 1989 CoF ESTIMATE: $1.410.000 

LOCATION OF PROJECT: Hampton, V i r g i n i a  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office of Aeronau t i cs  and Space Technology 

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 126,000 --- 126,000 
C a p i t a l i z e d  inves tment  N / A  16.209.432 16.209.412 ..................................... 

................................................... 16.209.412 1 6 ,115,  432 T o t a l .  126,000 

SUMMARY PURPOSE AND SCOPE: 

The m o d i f i c a t i o n s  of t h e  Model Suppor t  System 8-Foot High Temperature S t r u c t u r e s  Tunnel (HTST), B u i l d i n g  
1265, ( F i g u r e s  1 and 2 )  p r o v i d e  f o r  t h e  a d d i t i o n  o f :  
t h e  t i p  p o r t i o n  of  a wing-elevon or  a complete  f i n  o f  a hyperson ic  v e h i c l e ;  ( 2 )  a new first minimum s e c t i o n  
f o r  t h e  wind t u n n e l  made o f  a material such as s i l i c o n  n i t r i d e ;  a n d ,  ( 3 )  a sweep-type p r e s s u r e- t e m p e r a t u r e  
c a l i b r a t i o n  mechanism. S ince  t h e  l a t e  1960's, t h e  8-Foot HTST h a s  p rov ided  t h e  o n l y  c a p a b i l i t y  f o r  l a r g e  scale 
t e s t i n g  i n  r e a l i s t i c  h y p e r s o n i c  f l o w s .  However, an aerothermodynamic d a t a  base  n e c e s s a r y  f o r  t h e  assessment  
o f  t h e  b e h a v i o r  o f  c r i t i c a l  s t r u c t u r a l  i n t e r f a c e  r e g i o n s  h a s  n o t  been a v a i l a b l e  due t o  t h e  l a c k  o f  t h e  above 

( 1 ) a L i f t i n g- S u r f a c e  Test Apparatus  (LSTA), f o r  s i m u l a t i n g  
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m o d i f i c a t i o n s .  The o n l y  p r a c t i c a b l e  method f o r  o b t a i n i n g  t h i s  data base i s  th rough  the  use  o f  a wind t u n n e l .  
T h i s  f a c i l i t y  is unique i n  t h i s  f i e l d .  

PROJECT JUSTIFICATION: 

The LSTA, t h e  new, first minimum s e c t i o n  and the  c a l i b r a t i o n  mechanism w i l l  p r o v i d e  t h e  p roper  f low and known 
f low c o n d i t i o n s  needed t o  i n v e s t i g a t e  and r e s o l v e  c r i t i c a l  d e s i g n  problems f o r  hyperson ic  v e h i c l e s  and space  
t r a n s p o r t a t i o n  sys tems .  These problems i n v o l v e  i n t e r a c t i o n s  o f  d i f f e r e n t  t h e r m o s t r u c t u r a l  c o n c e p t s  a t  i n t e r f a c e  
r e g i o n s  ( l e a d i n g  edge/wing box) and l o c a l  areas o f  h i g h  h e a t i n g  due t o  complex s t r u c t u r e / f l o w  i n t e r a c t i o n s .  
These cannot  be a d e q u a t e l y  p r e d i c t e d  by a n a l y s i s  or  s i m u l a t e d  i n  small scale wind t u n n e l  tes ts .  Proof t h a t  
t h e s e  d e f i c i e n c i e s  can lead t o  problems i n  f l i g h t  is evidenced by t h e  b u c k l i n g  o f  t h e  X-15 l e a d i n g  e d g e s ,  which 
is  a t t r i b u t e d  t o  i n a d e q u a t e  knowledge o f  i n t e r f e r e n c e  h e a t i n g  and t h e  r e s u l t a n t  the rmal  stress i n  t h e  l e a d i n g  
edge segments .  These m o d i f i c a t i o n s  t o  t h e  8-Foot HTST w i l l  p r o v i d e  t h e  ground-based t e s t i n g  c a p a b i l i t y  r e q u i r e d  
t o  o b t a i n  t h e  n e c e s s a r y  aerothermodynamic da ta  base a n d ,  pe rmi t  t h e  s t r u c t u r a l  concept  s t u d i e s  and e v a l u a t i o n s  
needed t o  deve lop  c o n f i d e n c e  i n  t h e  d e s i g n  o f  wing-elevon s t r u c t u r e s  f o r  p o s s i b l e  S h u t t l e  component r e t r o f i t  
and f o r  f u t u r e  h y p e r s o n i c  a i r c r a f t - t y p e  v e h i c l e s .  

The LSTA p r o v i d e s  t h e  b e s t  f eas ib le  approach t o  c o r r e l a t i o n  o f  ground-based da ta  w i t h  f l i g h t  d a t a  o b t a i n e d  
from t h e  S h u t t l e  and f u t u r e  hyperson ic  v e h i c l e s  and ,  i n  a d d i t i o n ,  would r e a d i l y  pe rmi t  ground-based s t u d i e s  
of any anomalous behav io r  observed i n  f l i g h t .  The modi f i ed  r a d i a n t  h e a t e r  c o n f i g u r a t i o n  w i l l  p rov ide  needed 
t e s t  c a p a b i l i t y  ( p r e h e a t  and extended t r a j e c t o r y )  i n  t h e  8-Foot HTST f o r  t h e  o t h e r  l a r g e  wing- type components. 
Only a l i m i t e d  area o f  a l a r g e  model can now be hea.ted wi th  t h e  e x i s t i n g  equipment.  

The ceramic f i rs t  minimum s e c t i o n ,  as shown i n  F i g u r e  3 - Schemat ic  V a r i a t i o n s  i n  Hot Core S i z e ,  w i l l  e l i m i n a t e  
s e v e r a l  d i s a d v a n t a g e s  of  t he  e x i s t i n g  first  minimum metal s e c t i o n ,  i n c l u d i n g  t h e  requ i rement  t o  moni tor  and 
l i m i t  t h e  maximum s u r f a c e  t e m p e r a t u r e  d u r i n g  each r u n ,  r e p a i r  o f  c r a c k s  which deve lop  a f t e r  o n l y  a few r u n s ,  
and p o l i s h i n g  the  s u r f a c e  (which d i s c o l o r s  a f te r  each high- energy r u n ) ,  i n  o r d e r  t o  minimize t h e  h e a t  t r a n s f e r  
d u r i n g  t h e  n e x t  r u n .  In a d d i t i o n ,  the  metal component must be f i l m  coo led  w i t h  c o l d  a i r ,  which r e d u c e s  t h e  
h o t  c o r e  d i a m e t e r  i n  t h e  tes t  s e c t i o n  r e g i o n  from a p o t e n t i a l  s i x  f e e t  (1 .8  meters) t o  about  f o u r  feet  ( 1 . 2  
meters). S i n c e  t h e  f i l m  c o o l i n g  w i l l  be minimized and p o s s i b l y  e l i m i n a t e d ,  t h e  s i l i c o n  n i t r i d e  first minimum 
s e c t i o n  w i l l  p r o v i d e  a larger ,  more uniform,  h o t  g a s  tes t  c o r e .  The larger tes t  c o r e  w i l l  a l l o w  s imul taneous  
t e s t i n g  of  t h e  e n t i r e  s u r f a c e  o f  a large model o r  a p p a r a t u s ,  such as t h e  LSTA. 

The c a l i b r a t i o n  mechanism w i l l  p r o v i d e  a means of o b t a i n i n g  a measurement o f  t h e  free stream f low c o n d i t i o n s  
i n  t h e  tes t  s e c t i o n  j u s t  p r i o r  t o  model i n s e r t i o n  d u r i n g  each t u n n e l  run .  These measurements w i l l  p r o v i d e  
d i r ec t  i n f o r m a t i o n  on t h e  f low environment  o f  t h e  model needed t o  produce more a c c u r a t e  r e s e a r c h  da ta  t h a n  
u s i n g  measured s e t t l i n g  chamber f low c o n d i t i o n s  and r e l y i n g  on t h e  s e t t l i n g  chamber- to- tes t  s e c t i o n  c a l i b r a t i o n  
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t o  p r e d i c t  t h e  model f iow environment .  The mechanism w i l l  a l s o  be used t o  d i r e c t l y  assess t h e  e f f ec t s  o f  
changes  i n  t u n n e l  component C o n f i g u r a t i o n  which are i n t e n d e d  t o  improve b o t h  t h e  f iow c o n d i t i o n s  and f a c i l i t y  
o p e r a t i o n .  I n  a d d i t i o n ,  it w i I l  p r o v i d e  a means of e a r l y  d e t e c t i o n  o f  even minor unexpected changes ,  i n  t h e  
t u n n e l  o p e r a t i n g  c o n f i g u r a t i o n ,  b e f o r e  t h e y  become major r e p a i r  problems.  

IMPACT OF DELAY: 

Th i s  i s  t h e  o n l y  f a c i l i t y  i n  t h e  "free world" c a p a b l e  of o b t a i n i n g  d a t a  u s i n g  l a r g e  t o  f u l l  scale test  
specimens .  
t h i s  k ind  of  work, f u r t h e r  research could  become c o s t  p r o h i b i t i v e .  

Because ,wind t u n n e l  t e s t i n g  is  t h e  o n l y  p r a c t i c a l  method o f  e f f e c t i v e l y  o b t a i n i n g  a data base f o r  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p r o v i d e s  f o r  LSTA and model s u p p o r t  system m o d i f i c a t i o n s ,  a new, first minimum s e c t i o n ,  and a 
sweep- type p r e s s u r e- t e m p e r a t u r e  c a l i b r a t i o n  mechanism. The LSTA w i l l  c o n s i s t  o f  a r i g i d  i n t e r n a l  s t r u c t u r e  
of r i b s  and s p a r s  w i t h  r e p l a c e a b l e  b o i l e r  p l a t e  l e a d i n g  edge ,  s u r f a c e  s t r u c t u r e ,  wing t i p  c l o s u r e ,  and e l e v o n .  
The a p p a r a t u s  w i l l  have a minimal s i x- f o o t  ( 1 . 8  meter) span and s i x- f o o t  c h o r d ,  and w i l l  be des igned t o  a l l o w  
f o r  v a r i a t i o n  i n  p i t c h ,  yaw, c o n t r o l - s u r f a c e  a n g l e ,  v a r i a t i o n  i n  leading- edge sweep and r a d i u s ,  and v a r i a t i o n  
i n  l i f t i n g  s u r f a c e  t i p  con tour  and c l o s u r e .  The model s u p p o r t  sys tem m o d i f i c a t i o n s  i n c l u d e  adding t h e  c a p a b i l i t y  
f o r  v a r y i n g  t h e  yaw a n g l e  and r e p o s i t i o n i n g  and i n s t a l l i n g  t h e  two large heater p a n e l s  f o r  p r e h e a t i n g  each 
model run p r i o r  t o  i n s e r t i o n  i n  t h e  t u n n e l  tes t  stream. 

The ceramic f i rs t  m i n i m u m  s e c t i o n ,  as shown i n  F i g u r e  3 - Schemat ic  V a r i a t i o n s  i n  Hot Core S i z e ,  w i l l  be 
similar t o  t h e  e x i s t i n g  s e c t i o n ,  b u t  f a b r i c a t e d  o f  a material  such as s i l i c o n  n i t r i d e  which can w i t h s t a n d  
ex t remely  h igh  t e m p e r a t u r e s  and the rmal  shock wi thou t  d e t e r i o r a t i o n .  
pneumat ica l ly- opera ted  and i n s t a l l e d  permanent ly  i n  t h e  t e s t  s e c t i o n  pod. The mechanism w i l l  be des igned  w i t h  
t h e  c a p a b i l i t y  f o r  b o t h  v a r i a b l e  l o n g i t u d i n a l  and v e r t i c a l  p o s i t i o n i n g  i n  t h e  t e s t  s e c t i o n  a l l o w i n g  measurements 
a t  a r b i t r a r y  model l o c a t i o n s .  

The c a l i b r a t i o n  mechanism w i l l  be 
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PROJECT COST ESTIMATE: 

The p r o j e c t  c o s t  e s t i na t e  is based on an updated P r e l i m i n a r y  Eng ineer ing  Repor t .  

Uni t  of 
Mea sur e Q u a n t i  t v  

Land A c a u i s i t i o n  --- --- ......................................... 
C o n s t r u c t i o n . . .  --- --- .......................................... 
EauiDment.. .  --- --- ............................................. 

.............. --- N e w  l i f t i n g  s u r f a c e  test  a p p a r a t u s  (LSTA) LS 
I n s t a l l a t i o n  of model s u p p o r t  sys tem ................... LS 
Replacement o f  f irst  minimum s e c t i o n . . . . . . . . . . . .  ....... LS 
I n s t a l l a t i o n  of  p r e s s u r e  c a l i b r a t i o n  mechanism. ........ LS 

--- 
--- 
--- 

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

T o t a l  ............................................................................. 
LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Loca t ion  P lan  
F i g u r e  2 - S i t e  P l a n  
F i g u r e  3 - Schemat ic  V a r i a t i o n s  i n  Hot Core S i z e  - Minimum S e c t i o n s  

OTHER EQUIPMENT SUMMARY: 

A t  p r e s e n t ,  t h e r e  is no f o r e s e e n  requ i rement .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

Uni t  
c o s t  

.... 

c o s t  

--- 

1,410.000 

3 C l 0 , O O O  
555,000 
275,000 
280,000 

1.410.000 

There  is  no f o r e s e e n  requ i rement  f o r  f u t u r e  CoF fund ing  fo r  t h i s  p r o j e c t .  
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATIONS OF MODEL SUPPORT SYSTEM 8’ HIGH 
TEMPERATURE STRUCTURES TUNNEL (1265) 

SCHEMATIC VARIATIONS IN HOT CORE SIZE 

TEST CHAMBER 
COMBUSTOR 
(SETTLING 
CHAMBER) 

\ / NOZZLE- 

FUEL 
A I R  

- 
FLOW 

HOT CORE WITH EXISTING METAL FIRST MINIMUM SECTION 

r- CERAMIC 

ADVANTAGES 

BIGGER CORE 
LESS MAINTENANCE 
FEWER SHORT RUNS 

F I R S T  MINIMUM 

M I N I M I Z E D  

ANNUL US 

HOT CORE WITH NEW CERAMIC FIRST MINIMUM SECTION 

Figure 3 
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CONSTRUCTION OF FACILITIES 

PROJECT T I T L E :  M o d i f i c a t i o n  t o  8-Foot T r a n s o n i c  P r e s s u r e  Tunnel (640 )  

INSTALLATION: Lannlev Resea rch  C e n t e r  

FY 1980 CoF ESTIMATE: $2.000.000 

FISCAL YEAR 1980 ESTIMATES 

I 

LOCATION OF PROJECT: Hampton, V i r g i n i a  

C O G N I Z A N T  HEADOUARTERS OFFICE: Office o f  Aeronau t i cs  and Space Technology 

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is re la ted t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 188,000 --- 188,000 
8 .901 .714  C a p i t a l i z e d  i n v e s t m e n t . . . . . . .  .............................. N / A  8.901.719 

T o t a l . . . . . . . . . .  .......................................... 188.000 8 ,901 ,719  9 .089.719 

SUMMARY PURPOSE AND SCOPE: 

Th i s  p r o v i d e s  f o r  m o d i f i c a t i o n  t o  t h e  8-Foot Transon ic  P r e s s u r e  Tunnel ( T P T ) ,  B u i l d i n g  640,  Langley Research 
C e n t e r  ( L a R C )  ( F i g u r e  1). T h i s  work i n c l u d e s  t h e  f o l l o w i n g :  ( 1 )  i n s t a l l a t i o n  o f  low- turbu lence  s c r e e n s ,  
honeycomb, and n o i s e  ba f f l es  t o  r educe  t h e  l e v e l s  o f  t u r b u l e n c e  and n o i s e  i n  t h e  t e s t  s e c t i o n  t o  t h e  low l e v e l s  
r e q u i r e d  f o r  l a m i n a r  f low r e s e a r c h ;  ( 2 )  r ep lacement  o f  - the e x i s t i n g  32 f a n  b lade  r e t a i n i n g  boxes w i t h  ones  
o f  a new d e s i g n  t o  r educe  the  maintenance downtime and c o s t  exper ienced  w i t h  t h e  p r e s e n t  boxes .  The TPT h a s  
been i n  o p e r a t i o n  s i n c e  1953 and i s  c o n s i d e r e d  t o  have good f low q u a l i t y  and low t u r b u l e n c e  c h a r a c t e r i s t i c s .  
LaRC h a s  been a s s i g n e d  ' h e  miss ion  t o  deve lop  t h e  broad aerodynamic sys tems  t echno logy  f o r  l o n g  h a u l  a i r c ra f t .  
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S p e c i f i c a l l y ,  v i s c o u s  d r a g  r e d u c t i o n  throuSh l aminar  f low c o n t r o l  is  r e q u i r e d  t o  p rov ide  f o r  impi.oved e f f i c i e n c y  
(20-30 p e r c e n t )  i n  f u e l  consumption f o r  long  h a u l  a i r c r a f t  i n  t h e  1990 time frame and beyond. I n  s u p p o r t  o f  
t h i s  development,  t h e  TPT has  been s e l e c t e d  as t h e  b e s t  NASA c a n d i d a t e  f o r  l aminar  f low r e s e a r c h  when equipped 
w i t h  honeycomb s c r e e n s  t o  r educe  s t r o n g  t u r b u l e n c e ,  and a c o u s t i c  t r e a t m e n t  t o  d e c r e a s e  n o i s e  d i s t u r b a n c e s  t o  
a c c e p t a b l e  l e v e l s .  Th i s  p r o j e c t  is ,  t h e r e f o r e ,  i n  d i r e c t  s u p p o r t  o f  t h e  Aircraft  Energy E f f i c i e n c y  (ACEE) 
Program. I n  o r d e r  t o  f u l f i l l  t h i s  r o l e ,  it i s  n e c e s s a r y  t h a t  Langley r e s e a r c h  s t a . r f  have a v a i l a b l e  a t r a n s o n i c  
wind t u n n e l  o f  a p p r o p r i a t e  s i z e  and f low q u a l i t y  f o r  t h e  e x t e n s i v e  p e r i o d s  of  time r e q u i r e d  f o r  t h e  m e t i c u l o u s  
and time consuming boundary l a y e r  exper iments  r e q u i r e d  f o r  t h e  l aminar  f low r e s e a r c h  program. Research i n  
t h i s  f a c i l i t y  w i l l  be d i r e c t e d  a t  deve lop ing  methods of  improving t h e  aerodynamics e f f i c i e n c y  of  b o t h  c i v i l  
and m i l i t z r y  a i r c r a f t  c o n f i g u r a t i o n s  f o r  f l i g h t  a t  h i g h  subson ic  and t r a n s o n i c  s p e e d s .  

PROJECT JUSTIFICATION: 

The 8-Foot Transon ic  P r e s s u r e  Tunnel (TPT) i s  a prime t o o l  used i n  t h e  development o f  advanced t e c h n o l o g i e s  
and s u p e r c r i t i c a l  wing aerodynamics ,  and w i n g l e t s  and p r o p u l s i o n  sys tem i n t e g r a t i o n .  Th i s  work is  n e c e s s a r y  
t o  s u p p o r t  t h e  development of  e f f i c i e n t  a i r c r a f t  c o n f i g u r a t i o n s  i n t e n d e d  f o r  f l i g h t  a t  h i g h  s u b s o n i c  and 
t r a n s o n i c  s p e e d s .  The more b a s i c  aerodynamic r e s e a r c h  r e q u i r e d  f o r  t h e  d e s i g n  and o p t i m i z a t i o n  o f  a i r c ra f t  
t o  a c h i e v e  t h e  economic b e n e f i t s  of e x t e n s i v e  l aminar  f low h a s  proceeded and w i l l  c o n t i n u e  t o  proceed a t  a 
s low pace u n t i l  a s u i t a b l y  equipped wind t u n n e l  becomes a v a i l a b l e .  Because o f  t h e  aerodynamics  d e s i g n  o f  t h e  
8-Foot TPT c i r c u i t ,  and i t s  larger  c o n t r a c t i o n  r a t i o  ( 2 0  t o  I ) ,  it h a s  a t  p r e s e n t ,  as v e r i f i e d  by e x t e n s i v e  
r e c e n t  measurements,  e x c e l l e n t  f low q u a l i t y  c h a r a c t e r i s t i c s  which,  when enhanced by t h e  proposed a d d i t i o n  o f  
low t u r b u l e n c e  s c r e e n s  and honeycomb and n o i s e  ba f f l e s ,  w i l l  meet t h e  ext reme f low q u a l i t y  e s s e n t i a l  f o r  t h i s  
ve ry  impor tan t  l aminar  flow r e s e a r c h .  

Improvements i n  a i r c r a f t  manufac tu r ing  t e c h n i q u e s ,  t o g e t h e r  w i t h  t h e  development o f  means o f  keeping t h e  
l e a d i n g  edge o f  a wing f r e e  of bug d e p o s i t s  and p o s s i b l y  i ce ,  would seem t o  make p o s s i b l e  t h e  achievement i n  
p r a c t i c e  of  e x t e n s i v e  l aminar  f low,  w i t h  a consequent  l a r g e  r e d u c t i o n  i n  d r a g  and f u e l  consumption which h a s  
been t h e o r e t i c a l l y  p o s s i b l e ,  b u t  no t  p r a c t i c a l ,  i n  t h e  p a s t .  To most e f f e c t i v e l y  c a p i t a l i z e  on t h i s  p o s s i b i l i t y ,  
however, c o n s i d e r a b l e  aerodynamic r e s e a r c h  is r e q u i r e d  t o  improve t h e  u n d e r s t a n d i n g  o f  t h e  b a s i c  mechanisms, 
t o  ex tend  p r e v i o u s  work t o  h i g h  s u b s o n i c  s p e e d s ,  and t o  combine bo th  s u p e r c r i t i c a l  and l aminar  f low p r i n c i p l e s .  
T h i s  r e s e a r c h  r e q u i r e s  a large wind t u n n e l  w i t h  h igh  s u b s o n i c  speed c a p a b i l i t y ,  low t u r b u l e n c e  and n o i s e  l e v e l s ,  
r e a s o n a b l e  Reynolds number c a p a b i l i t y ,  c l o s e  c o n t r o l  o f  t e s t  c o n d i t i o n s ,  and t h e  long  run times n e c e s s a r y  f o r  
wind t u n n e l  f low s t a b i l i z a t i o n ,  and f o r  runn ing  boundary l a y e r  e x p e r i m e n t s .  

The rep lacement  of  t h e  e x i s t i n g  f a n  b l a d e  boxes ( F i g u r e  2 )  i s  e s s e n t i a l  because  t h e  boxes are approach ing  
t h e i r  f a t i g u e  l i m i t .  T h i s  is  evidenced by t h e  magnet ic  p a r t i c l e  i n s p e c t i o n  o f  each box on an annua l  b a s i s  
s i n c e  1976. To d a t e ,  t h e s e  n o n- d e s t r u c t i v e  tests have r e v e a l e d  t h a t  30 o f  t h e  32 boxes have had f a t i g u e  c r a c k s  
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r e q u i r i n g  r e p a i r .  Because o f  t h e  c o n t i n u i n g  o c c u r r e n c e  o f  t h e s e  c r a c k s ,  t h e r e  is a p o s s i b i l i t y  o f  t h e  f a n  
b l a d e s  s e p a r a t i n g  from t h e  blade boxes .  If t h i s  were t o  o c c u r ,  e x t e n s i v e  damage could  be done t o  t he  f a c i l i t y .  

IMPACT OF DELAY: 

If t h i s  p r o j e c t  is no t  implemented i n  t h e  1980 timeframe, c r i t i c a l  r e s e a r c h  i n  s u p p o r t  of t h e  ACEE Program 
w i l l  be de layed  by the  l ack  of  a s u i t a b l e  f a c i l i t y .  A t  t h e  p r e s e n t  time, t h i s  t e s t i n g  is  e n v i s i o n e d  as be ing  
conducted i n  CY 1981. Because t h i s  ground f a c i l i t y  r e s e a r c h  is a needed p r e r e q u i s i t e  t o  a planned f l i g h t  
i n v e s t i g a t i o n ,  any d e l a y  beyond an FY 1980 s t a r t  f o r  t h i s  p r o j e c t  w i l l  s e r i o u s l y  impa i r  the  p r o b a b i l i t y  f o r  
s u c c e s s f u l  accomplishment o f  t h e  f l i g h t  test  program and hence t h e  t i m e l y  i n t r o d u c t i o n  i n t o  new g e n e r a t i o n  
commercisl  a i r c r a f t  development.  

PROJECT DESCRIPTION: 

The basic e lements  o f  t h e  m o d i f i c a t i o n  t o  t he  8-Foot Transon ic  P r e s s u r e  Tunnel are  t h e  low t u r b u l e n c e  s c r e e n s  
and honeycomb, n o i s e  ba f f les  ( F i g u r e  3 )  f o r  f low q u a l i t y  improvement, and b l a d e  r e t a i n i n g  boxes f o r  i n c r e a s e d  
e f f i c i e n c y  of o p e r a t i o n .  

1 .  S c r e e n s  and Honevcomb 

Low t u r b u l e n c e  s c r e e n s  and honeycomb w i l l  be p laced  a c r o s s  t he  s t i l l i n g  chamber j u s t  downstream o f  t h e  
c o o l i n g  c o i l s  and t u r n i n g  vanes .  Three a d d i t i o n a l  36- foot ( 1 1  meters) diameter s c r e e n s  w i l l  be p laced  a c r o s s  
t h e  s t i l l i n g  chamber j u s t  ahead of  
s u p p o r t  beams. ) 

2 .  Noise  Baffles 

Two se t s  of  n o i s e  b a f f l e s  w i  

t h e  c o n t r a c t i o n  s e c t i o n .  (Aerodynamic f a i r i n g s  are r e q u i r e d  o v e r  t he  s c r e e n  

1 be i n s t a l l e d ,  one ahead o f ,  and one behind t h e  t u n n e l  f a n  s e c t i o n .  These 
ba f f l es  w i l l  c o n s i s t  of s t r u c t u r a l  s u p p o r t  members wrapped w i t h  an o u t e r  c o v e r i n g  o f  p e r f o r a t e d  metal and t h e  
i n t e r i o r  f i l l e d  w i t h  an a c o u s t i c  material .  These members w i l l  t r a n s m i t  t h e  aerodynamic d r a g  and s t a t i c  l o a d s  
from t h e  b a f f l e s  t o  t h e  t u n n e l  s h e l l .  

3. B lade  R e t a i n i n a  Boxes: 

The 32 e x i s t i n g  blade r e t a i n i n g  boxes w i l l  be r e p l a c e d  w i t h  boxes o f  a new d e s i g n .  Th i s  d e s i g n  w i t h  
improved materials,  f a b r i c a t i o n  t e c h n i q u e s ,  and i n s p e c t i o n  p rocedures  w i l l  a l l e v i a t e  f a t i g u e  f a i l u r e  by a 
uniform d i s t r i b u t i o n  of t h e  b l a d e  l o a d s  t r a n s m i t t e d  t o  t h e  boxes .  
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OTHER EQUIPMENT SUMMARY: 

Approximately $1.9 m i l l i o n  o f  o t h e r  a s s o c i a t e d  equipment is invo lved  i n  t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED F U N D I N G  REQUIRED TO COMPLETE T H I S  PROJECT: 

An automated model s u p p o r t  system is be ing  i n v e s t i g a t e d  f o r  f u t u r e  i n c o r p o r a t i o n  i n  t h e  8-Foot TPT. Such a 
sys tem would p r o v i d e  an energy  s a v i n g s  which would pe rmi t  a payback i n  l ess  than  f i v e  ( 5 )  y e a r s .  
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATPON OF 8’ TRANSONIC PRESSURE TUNNEL 
(640) LOW TURBULENCE SCREENS AND NOISE BAFFLES 

Figure 3 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

PROJECT T I T L E :  M o d i f i c a t i o n  o f  T r a n s o n i c  Dynamics Tunnel  (648)  

INSTALLATION: Lann lev  Research  C e n t e r  __- 

FY 1980 CoF ESTIMATE: $970 .OOO 

LOCATION OF PROJECT : Hampton, V i r g i n i a  

C O G N I  ZANT HEADOUARTERS 0 FFICE: Office of Aeronau t i c s  and Space Technology 

FY 1979 AND P R I O R  YEARS FUND= : The fo l l owing  p r i o r  y e a r s  funding  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P l ann ing  
and Des inn  C o n s t r u c t i o n  Tota l  

S p e c i f i c  CoF funding  ....................................... 50,000 --- 50,000 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 14.510.79 4 14.510.79 4 

4 14.580.794 To ta l . . . .  ................................................ EiCuQQ 34.510.79 

SUMMARY PURPOSE AND SCOPE: 

The Langley Research  C e n t e r ' s  (LaRC) T r a n s o n i c  Dynamics Tunnel (TDT) f a c i l i t y  is a unique Na t iona l  f a c i l i t y  
which is  d e d i c a t e d  t o  work i n  t h e  f i e l d  of a e r o e l a s t i c i t y  ( F i g u r e  1 ) .  The f a c i l i t y  i s  used t o  v e r i f y  t h e  
f l u t t e r  and a e r o e l a s t i c  c h a r a c t e r i s t i c s  of most U. S. high- speed a i rcraf t  d e s i g n s ;  f o r  a c t i v e  c o n t r o l s ,  and 
r o t o r c r a f t  aeroelas t ic  r e s e a r c h ;  f o r  f l u t t e r ,  b u f f e t  and ground-wind l o a d s  t e s t i n g  of S h u t t l e  and o t h e r  l a u n c h  
v e h i c l e s ;  a n d ,  f o r  c o n f i r m a t i o n  of uns t eady  t r a n s o n i c  f l o w  t h e o r y .  The p r imary  purpose of  t h i s  p r o j e c t  i s  t o  
p rov ide  f o r  t h e  rep lacement  o f  t h e  c o o l i n g  tower .  T h i s  is  n e c e s s a r y  due t o  t h e  e x i s t i n g  s a f e t y  hazard  p r e s e n t e d  
by i ts  age and con t inued  u se .  
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PROJECT JUSTIFICATION: 

The LaRC Transon ic  Dynamics Tunnel ( F i g u r e  2 )  h a s  c h a r a c t e r i s t i c s  and f e a t u r e s  which make it a unique and 
much used ( o v e r  two-year backlog o f  tes ts )  N a t i o n a l  f a c i l i t y  f o r  work i n  t h e  f i e l d  o f  a e r o e l a s t i c i t y .  S a l i e n t  
c h a r a c t e r i s t i c s  are  i ts  t r a n s o n i c ,  con t inuous  and v a r i a b l e- d e n s i t y  f low,  snd 16- foot  x 16- foo t  ( 4 . 9  meters x 
4 .9  meters) tes t  s e c t i o n .  Unique f e a t u r e s  are t h e  a b i l i t y  t o  u s e  Freon-12 gas or  a i r  as a t e s t  medium, a 
computer ized d a t a  a c q u i s i t i o n  system designed f o r  mul t i- channe l  dynamics d a t a ,  s p e c i a l  model c a b l e  mount 
sys tems ,  a l l f l u t t e r  s t o p p e r , "  s a f e t y  s c r e e n s ,  and good v i s i b i l i t y  of t h e  model d u r i n g  tests.  The f a c i l i t y  is 
used t o  v e r i f y ,  th rough  tes ts  o f  a e r o e l a s t i c a l l y - s c a l e d  models ,  t h e  f l u t t e r  and a e r o e l a s t i c  c h a r a c t e r i s t i c s  
o f  most high- speed U.S. a i r c r a f t ,  i n c l u d i n g  t h e  F-15, F-16, F-111, F-111 TACT 11, and t h e  B-52 multimode f l u t t e r  
s u p p r e s s i o n  t e s t  v e h i c l e .  It is  used f o r  a c t i v e  c o n t r o l  and r o t o r c r a f t  r e s e a r c h  programs such  as Aircraft  
Energy E f f i c i e n c y  (ACEE), Superson ic  C r u i s e  Aircraft  Research (SCAR), Drones f o r  Aerodynamic T e s t i n g  (DAST), 
and Rotor  Systems Research Aircraft (RSRA). I n  a d d i t i o n ,  it is used f o r  f l u t t e r ,  b u f f e t  and ground-wind l o a d s  
t e s t i n g  on S h u t t l e ,  and f o r  v e r i f i c a t i o n  o f  uns teady  t r a n s o n i c  f low t h e o r y .  

The e x i s t i n g  10,000 ga l lon- per- minu te  tower (37,850 l i t e r s  p e r  minute)  is 25 y e a r s  o l d ,  and t h e  s t r u c t u r a l  
members, tower f i l l  water d i s t r i b u t i o n  sys tems ,  e l i m i n a t o r s ,  f a n s ,  f a n  s t a c k s ,  decks  and deck j o i s t s  are b a d l y  
d e t e r i o r a t e d .  Replacement of t h e  c o o l i n g  tower is r e q u i r e d  t o  p r o v i d e  t h e  c a p a b i l i t y  o f  h a n d l i n g  a c o o l i n g  
c a p a c i t y  of  15,000 gpm (56,775 l i te rs  per  m i n u t e ) .  T h i s  is n e c e s s a r y  t o  accommodate f u t u r e  r e q u i r e m e n t s  t o  
h a n d l e  t h e  repowering of t h e  d r i v e  system and o t h e r  t u n n e l  components. The s t r u c t u r e  o f  t h e  tower h a s  
d e t e r i o r a t e d  and cou ld  p r e s e n t  a hazard  s i n c e  t h e  s t r u c t u r e  is e l e v a t e d  approx imate ly  35 f e e t  above ground.  
Although t h e  s t o r a g e  b a s i n  is underground and i s  c o v e r e d ,  r e h a b i l i t a t i o n  is  n e c e s s a r y  t o  p r e v e n t  t h e  e n t r a n c e  
and accumula t ion  of  d e b r i s .  

IMPACT OF DELAY: 

The c o o l i n g  tower is 25 y e a r s  o l d  and r e q u i r e s  r ep lacement .  F a i l u r e  t o  r e p l a c e  it could  s e r i o u s l y  impact 
t h e  s a f e t y ,  as well as t h e  o p e r a t i o n ,  o f  t h e  f a c i l i t y .  

PROJECT DESCRIPTION: 

The new c o o l i n g  tower w i l l  be c o n s t r u c t e d  i n  t h e  e x i s t i n g  pa rk ing  l o t  a d j a c e n t  t o  t h e  TDT. It w i l l  have a 
t h r e e  ( 3 )  c e l l ,  e l e v a t e d  b a s i n  w i t h  each c e l l  p r o v i d i n g  5 ,000  gpm (18 ,925  l i te rs  p e r  minute)  c o o l i n g  c a p a c i t y .  
The p r o j e c t  p r o v i d e s  f o r  t h e  complet ion o f  two ce l l s  which w i l l  s u p p l y  10,000 gpm (37 ,850  l i t e r s  p e r  minute)  
c o o l i n g  c a p a c i t y  f o r  t h e  TDT. The t h i r d  c e l l  w i l l  be completed when t h e  TDT power is i n c r e a s e d ,  which w i l l  
be i n  t h e  f u t u r e .  
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The r e t u r n  l i n e s  w i l l  be s i z e d  t o  accommodate t h e  i n c r e a s e d  c a p a c i t y .  Demolit ion o f  t h e  e x i s t i n g  t o w e r ,  
s tee l  s u p p o r t  s t r u c t u r e s ,  and a s s o c i a t e d  sys tems  w i l l  commence a f t e r  t h e  new tower is i n  o p e r a t i o n .  
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PROJECT COST ESTIMATE: 

The p r o j e c t  c o s t  estimate is  based on an updated P r e l i m i n a r y  Eng ineer ing  Repor t .  

Uni t  of  Uni t  
Measure Q u a n t i t y  - c o s t  

Land A c a u i s i t i o n .  - -- --- --- ........................................ 
--- --- - -- C o n s t r u c t i o n .  ............................................ 
- -- --- --- EauiDment . . . . . . .  ......................................... 

--- --- Cool ing tower i n s t a l l a t i o n  ............................. LS 
Elec t r i c a l  i n s t a l l a t i o n .  ............................... LS 
P i p i n g  i n s t a l l a t i o n  .................................... LS 
Demol i t ion .  ............................................ LS 

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

--- --- --- F a l l o u t  S h e l t e r  ( n o t  f eas ib le )  ........................... 
T o t a l  ................................................................................. 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Loca t ion  P l a n  
F i g u r e  2 - Si t e  P lan  

OTHER EQUIPMENT SUMMARY: 

No o t h e r  c o l l a t e r a l  o r  n o n- c o l l a t e r a l  equipment is i n v o l v e d .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

- c o s t  

970 .000  

804,000 
50,000 
96,000 
20,000 

970 ,000  

F u t u r e  r e q u i r e m e n t s  t o  complete  t h i s  p r o j e c t ,  as c u r r e n t l y  p lanned ,  i n c l u d e  r e h a b i l i t a t i o n  o f  t h e  f r e o n  
r e c l a m a t i o n  system and t h e  repowering o f  t h e  t u n n e l  i n  o r d e r  t o  i n c r e a s e  t h e  d e n s i t y  of  t h e  tes t  medium. I n  
a d d i t i o n ,  a model de fo rmat ion  measurement system i s  planned.  The c o s t  estimate f o r  t h i s  work is  approx imate ly  
$8-1 0 m i l l i o n .  
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATION OF TRANSONIC DYNAMICS TUNNEL (648) 
SITE PLAN 

I 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

REHABILITATION AND MODIFICATION OF GAS DYNAMICS 
LABORATORY (1 247) 
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p r o j e c t  emphasizes  t h e  o v e r h a u l ,  upgrading and modern iza t ion  n e c e s s a r y  t o  a s s u r e  f u t u r e  o p e r a t i o n s  meet ing 
s a f e t y ,  ene rgy  and performance r e q u i r e m e n t s  o f  t h i s  f a c i l i t y .  Research i n  t h i s  f a c i l i t y  s u p p o r t s  many h i g h  
p r i o r i t y  NASA p r o j e c t s ,  such  as l a m i n a r  f low c o n t r o l ,  t u r b u l e n t  d r a g  r e d u c t i o n ,  advanced s u p e r s o n i c  t r a n s p o r t ,  
s o n i c  boom a l l e v i a t i o n ,  Space S h u t t l e ,  advanced space  t r a n s p o r t a t i o n  sys tems  ( fo l low- on  S h u t t l e ) ,  a i r b r e a t h i n g  
l a u n c h  v e h i c l e s ,  p l a n e t a r y  e n t r y  p r o b e s ,  hyperson ic  a i rcraf t  ( b o t h  c i v i l  and m i l i t a r y ) ,  and h y p e r s o n i c  miss i les .  

PROJECT JUSTIFICATION: 

The GDL is  a 27-year o l d  f a c i l i t y  i n c o r p o r a t i n g  s e v e r a l  t y p e s  o f  wind t u n n e l s  and t e s t  a p p a r a t u s .  New t u n n e l s  
and f a c i l i t y  equipment have been added over  t h e  y e a r s  r e f l e c t i n g  changes  i n  r e s e a r c h  emphasis ;  however, none 
o f  t h e  o l d e r  equipment h a s  been r e h a b i l i t a t e d  o r  s u b j e c t e d  t o  a major o v e r h a u l .  

The GDL is  c r i t i c a l  t o  r e s e a r c h  over  a wide speed range  up t o  Space S h u t t l e  r e e n t r y ,  and i t  is e s p e c i a l l y  
v a l u a b l e  i n  t h e  Mach number range  from approx imate ly  t h r e e  t o  e i g h t ,  where t h e  n e x t  g e n e r a t i o n  of advanced 
s u p e r s o n i c  t r a n s p o r t s  and h y p e r s o n i c  a i r c r a f t  and missiles w i l l  o p e r a t e .  Th i s  l a b o r a t o r y  o f  s e v e r a l  small ,  
f l e x i b l e  wind t u n n e l s  can t e s t  i n e x p e n s i v e ,  r e a d i l y  i n s t a l l e d  and e a s i l y  modif ied  models over  a wide Mach 
number r a n g e .  Each o f  t h e  tes t  c e l l s  h a s  a t  l e a s t  one s p e c i a l  e x p e r i m e n t a l  f e a t u r e ,  and t h u s  each t u n n e l  
p r o v i d e s  unique t e s t i n g  c a p a b i l i t i e s .  Examples o f  such  s p e c i a l  f e a t u r e s  are high- speed model i n j e c t i o n  
mechanisms, " q u i c k - s t a r t t l  a i r  s u p p l i e s ,  t es t  s e c t i o n s  adap ted  f o r  phase- change- paint  h e a t i n g  ra te  t e c h n i q u e s ,  
low n o i s e  l lqu ie t l l  f l o w s ,  l a s e r- d o p p l e r  s y s t e m s ,  Gama r a d i a t i o n  i n s t r u m e n t a t i o n ,  and v a r y i n g  Reynolds numbers 
( v e r y  h i g h  or  low, or  w i t h  a b i l i t y  t o  v a r y  by a f a c t o r  o f  over  100 i n  one t u n n e l ) .  

The east  wing of t h e  GDL ( B u i l d i n g  1247D) houses  s e v e r a l  major wind t u n n e l s  ( F i g u r e  21, a v a r i e t y  o f  space-  
o r i e n t e d  tes t  c e l l s ,  p l u s  a d d i t i o n a l  small exper iments .  Suppor t  equipment f o r  t h e s e  tes t  c e l l s  i n c l u d e s  a 
l a rge ,  h igh- pressure  a i r  d i s t r i b u t i o n  sys tem,  two l a r g e  vacuum s y s t e m s ,  s t o r s g e  t a n k s ,  c o o l i n g  water sys tems ,  
vacuum s p h e r e s ,  a i r  hea te r ' s ,  e t c .  

While a d d i t i o n s  and changes  t o  t h e  tes t  c e l l s  have been made over  t h e  y e a r s ,  t h e  s u p p o r t  equipment and t h e  
b u i l d i n g  s t r u c t u r e  are v i r t u a l l y  i d e n t i c a l  w i t h  t h e  o r i g i n a l  i n s t a l l a t i o n .  Heavy use  o f  t h i s  equipment h a s  
caused d e t e r i o r a t i o n  and i n c r e a s e d  maintenance c o s t s .  

Th i s  p r o j e c t  comple tes  a l l  t h e  n e c e s s a r y  work f o r  t h e  c r i t i c a l  items i n  Bui ld ing  1247D ( F i g u i e  2 ) .  Because 
of t h e  c r i t i c a l i t y  o f  a p o t e n t i a l  f a i l u r e  o f  t h e  d e t e r i o r a t i n g  c o o l i n g  tower ( B u i l d i n g  124°C) and i h e  p o s s i b i l i t y  
o f  p o l l u t i o n  from o i l  be ing  e m i t t e d  by a p r e c i p i t a t o r  ( B u i l d i n g  1247B) t h a t  is beyond r e p a i r  and needs  r e p l a c i n g ,  
t h e s e  items have been i n c l u d e d  i n  t h i s  p r o j e c t  a l s o .  
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IMPACT OF DELAY: 

Many o f  t h e  components o f  t h i s  f a c i l i t y  have been i n  e x i s t e n c e  s i n c e  1951 and have n o t  had a major o v e r h a u l .  
If t h i s  f a c i l i t y  is t o  c o n t i n u e  i n  o p e r a t i o n ,  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  work o f  t h i s  n a t u r e  t o  m a i n t a i n  
t h e  equipment must be performed now. I f  t h i s  p r o j e c t  is d e l a y e d ,  p o s s i b l e  f a i l u r e  o f  key components of t h i s  
f a c i l i t y  w i l l  impact o p e r a t i o n  o f  impor tan t  r e s e a r c h  work be ing  performed i n  t h i s  f a c i l i t y .  

PROJECT DESCRIPTION: 

The work t o  be performed on t h e  GDL as  p a r t  o f  t h i s  p r o j e c t  i n c l u d e s  t h e  fo l lowing :  

1 .  ReDair o f  Water Coolina: Towers 

Eng ineer ing  i n s p e c t i o n  o f  t h e  c o o l i n g  t o w e r s ,  p r e s e n t l y  composed o f  f i v e  c e l l s ,  i n d i c a t e s  a need f o r  
r e p a i r  by rep lacement .  S i n c e  a large c o o l i n g  load  r e c e n t l y  was permanent ly  d i s c o n n e c t e d  from t h i s  water 
sys tem,  it i s  now p o s s i b l e  t o  accommodate f u t u r e  l o a d s  w i t h  o n l y  t h r e e  c e l l s .  After p r o v i s i o n  o f  t h e  t h r e e  
new c e l l s ,  by t h i s  p r o j e c t ,  t h e  remaining two c e l l s  w i l l  be d i s a a n t l e d .  
GDL as  w e l l  as t h e  Hypersonic  P r o p u l s i o n  F a c i l i t y ,  B u i l d i n g  1221 and t h e  c e n t r a l  a i r  compressor s t a t i o n .  

These c o o l i n g  towers  s e r v e  t h e  e n t i r e  

2 .  R e h a b i l i t a t i o n  o f  Mechanical  Eauipment 

Mechanical  equipment i n c l u d e s  a v a s t  a r r a y  o f  pumps, b lowers ,  compressors ,  h e a t  exchangers ,  v a l v e s ,  e t c .  
The f o l l o w i n g  paragraph d e s c r i b e s  t h e  major components t o  be r e p l a c e d .  

The rep lacement  of  two e l e c t r o s t a t i c  p r e c i p i t a t o r s  is n e c e s s a r y .  T h e i r  p r e s e n t  c o n d i t i o n  r e q u i r e s  
e x t e n s i v e  r e p a i r s  a n n u a l l y  t o  i n s u l a t o r s ,  wires, and s h e e t  metal hous ing .  One of  t h e  p r e c i p i t a t o r s  o f  t h e  
vacuum sys tems  i n  B u i l d i n g  1247B h a s  degenera ted  t o  such  an e x t e n t  as t o  pe rmi t  u n a c c e p t a b l e  e x h a u s t  p o l l u t i o n .  
The two large vacuum sys tems ,  c o n t a i n i n g  a t o t a l  o f  e i g h t  pumps, are used a lmost  d a i l y .  An overhau l  i s  l o n g  
overdue s i n c e  no major o v e r h a u l  ( b e a r i n g s ,  seals ,  c o o l i n g  water p a s s a g e s )  h a s  been performed on e i t h e r  t h e  
pumps o r  t h e i r  d r i v e  motors .  A r e c e n t  e x t e n s i o n  of t h e  h i g h - p r e s s u r e  a i r  system h a s  l e f t  one wind t u n n e l  
w i t h o u t  p roper  i s o l a t i o n  v a l v i n g .  The a d d i t i o n  o f  a remote ly  o p e r a t e d  i s o l a t i o n  v a l v e  w i l l  improve s a f e t y  and 
e l i m i n a t e  e x t e n s i v e  manual o p e r a t i o n .  Two c o o l i n g  tower water pumps were p laced  i n  s e r v i c e  i n  1951 and are 
run  d a i l y .  R e p a i r s  are no l o n g e r  c o s t  e f f e c t i v e .  Replacement of t h e  pumps w i t h  improved equipment is  n e c e s s a r y  
t o  avo id  d e l a y s  t h a t  cou ld  impact o p e r a t i o n  of t h e  f a c i l i t y .  Three e x i s t i n g  v a l v e s  i n  t h e  3,000 p s i  (20 ,670 ,000  
newtons pe r  s q u a r e  meter) a i r  system have been found t o  be d e f e c t i v e .  Replacement o f  t h e s e  v a l v e s  i s  n e c e s s a r y  
t o  a l l o w  f o r  a more e f f i c i e n t  and safer o p e r a t i o n .  
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L a s t l y ,  i n  t h e  Mach 8 t u n n e l  a new v a r i a b l e  d e n s i t y  n o z z l e  and a f low f i e l d  s u r v e y  probe are r e q u i r e d .  
The e x i s t i n g  v a r i a b l e  d e n s i t y  n o z z l e  can no t  be used f o r  t h e  p lanned h y p e r s o n i c  r e s e a r c h  t e s t i n g  i n  t h i s  t u n n e l .  
The e x i s t i n g  n o z z l e  does  no t  have t h e  c a p a b i l i t y  o f  p r o v i d i n g  t h e  a c c u r a c y  needed t o  a c h i e v e  t h e  i n c r e a s e d  
requ i rement  f o r  h y p e r s o n i c  f o r c e  measurements.  The su rvey  probe w i l l  p r o v i d e  an  i n c r e a s e d  c a p a b i l i t y  t h a t  
does  no t  p r e s e n t l y  e x i s t .  It w i l l  a l l o w  t e m p e r a t u r e ,  p r e s s u r e  and f low measurements t o  be made a c r o s s  t h e  
test  s e c t i o n  d u r i n g  each r u n .  

3. R e h a b i l i t a t i o n  o f  Air C o n t r o l  and D i s t r i b u t i o n  Svstem 

A c e n t r a l  c o n t r o l  room i n  B u i l d i n g  1247D sets h i g h- p r e s s u r e  a i r  f low c o n d i t i o n s  and p r o v i d e s  vacuum f o r  
s e v e r a l  wind t u n n e l s ,  p l u s  s c h e d u l i n g ,  r e c o r d i n g ,  and m o n i t o r i n g  h i g h i p r e s s u r e  a i r  d i s t r i b u t i o n  t o  t h e  e n t i r e  
west area of  LaRC. The performance o f  t h e s e  f u n c t i o n s  r e q u i r e s  a large e x p e n d i t u r e  o f  manpower, n o s t  o f  which 
would be e l i m i n a t e d  by au tomat ion .  

Equipment o p e r a t e d  from t h i s  c o n t r o l  room i n c l u d e s  two large  e lect . r ic  a i r  h e a t e r s ,  two vacuum sys tems ,  
and many v a l v e s  t o  p rov ide  p r e s s u r e  c o n t r o l ,  i s o l a t i o n ,  and f low r o u t i n g .  Air s u p p l y  t o  B u i l d i n g  1247D i s  
prov ided  a t  5,000 and 3 ,000 p s i  (34,473,800 and 20,670,000 newtons p e r  s q u a r e  meter, r e s p e c t i v e l y )  some o f  
which is  reduced i n  p r e s s u r e  t o  600 p s i  (4 ,134 ,000  newtons p e r  s q u a r e  mete r )  and s t o r e d  f o r  v a r i o u s  wind t u n n e l  
o p e r a t i o n s .  A i r  is d i s t r i b u t e d  t o  o t h e r  LaRC f a c i l i t i e s  from t h i s  p o i n t  of  600,  1 ,000 ,  1 ,800  and 5 ,000 p s i  
( 4 , 1 3 6 , 9 0 0 ;  6 ,894 ,000 ;  12,410,000;  and 34,473,800 newtons p e r  s q u a r e  meter, r e s p e c t i v e l y ) .  

Although v a l v e s  and e l e c t r i c a l  b r e a k e r s  are remote ly  o p e r a t e d  t o  a l a r g e  e x t e n t ,  t h e  d i s t r i b u t i o n  and 
c o n d i t i o n i n g  ( t e m p e r a t u r e ,  p r e s s u r e ,  and f low) o f  a i r  t o  t h e  v a r i o u s  test  f a c i l i t i e s  is a manual p r o c e s s .  The 
large  and complex system c o n t a i n s  e l ec t r i ca l  i n t e r l o c k i n g  f o r  s a f e t y  p u r p o s e s ,  b u t  t h e  human e lement  is s t i l l  
p r e s e n t .  

A m i c r o p r o c e s s o r  c o n t r o l  system w i l l  r e p l a c e  t h e  e x i s t i n g  manual sys tem,  t h u s  e n a b l i n g  each wind t u n n e l  
t o  be o p e r a t e d  remote ly  and e l e c t r o n i c a l l y  a t  t h e  d e s i r e d  f low p a r a m e t e r s  and r o u t i n g .  The r e s u l t s  w i l l  be 
greater s a f e t y ,  e l i m i n a t i o n  o f  manpower, and t h e  r e d u c t i o n  i n  energy  brought  about  by t h e  a b i l i t y  t o  more 
r a p i d l y  e s t a b l i s h  s e t  p o i n t s .  I n  a d d i t i o n  t o  t h e  mic roprocessor  i n s t a l l a t i o n ,  t h e r e  w i l l  be w i r i n g  changes ,  
r e l o c a t i o n  of  v a l v e s ,  e t c .  

4 .  R e h a b i l i t a t i o n  of Hinh Vol tane  E lec t r ica l  EauiDment 

Equipment i n  t h i s  c a t e g o r y  p r i m a r i l y  i n c l u d e s  b r e a k e r s ,  c o n t r o l l i n g  f low from large  power s u p p l i e s ,  and 
A l l  o f  t h i s  s w i t c h g e a r  has many b r e a k e r s  and t a p  changers  c o n t r o l l i n g  power f low t o  v a r i o u s  e l e c t r i c  h e a t e r s .  

s e r v i c e  c y c l e s .  Linkage is becoming worn, and o p e r a t i o n  is sometimes e r r a t i c .  

CF 5-26 



I n  a d d i t i o n  t o  r e p l a c i n g  approx imate ly  12 large b r e a k e r s ,  t h i s  item i n c l u d e s  r e h a b i l i t a t i o n  o f  s e v e r a l  
power d i s t r i b u t i o n  p a n e l s ,  an a d d i t i o n a l  motor c o n t r o l  c e n t e r  and the  i n s t a l l a t i o n  o f  h i g h  c a p a c i t y  c a b l e s  t o  
one a i r  h e a t e r .  

5. R e h a b i l i t a t i o n  o f  B u i l d i n g  1247D 

B u i l d i n g  1247D c o n t a i n s  a f l o o r  area o f  a.pproximately 43,500 s q u a r e  feet  (4 ,042  s q u a r e  meters) d i v i d e d  
i n t o  12 t e s t  c e l l s  and a large shop area. Also i n c l u d e d  a re  v a r i o u s  c o n t r o l  rooms, l a v a t o r y  f a c i l i t i e s ,  and 
a f u l l  basement.  T h i s  b u i l d i n g  s t r u c t u r e  was e r e c t e d . i n  1951. 

A new c e n t r a l  a b s o r p t i o n  t y p e  a i r - c o n d i t i o n i n g  s y s t e n  is t o  be i n s t a l l e d  t o  t a k e  advan tage  o f  t h e  steam 
a v a i l a b l e  i n  t h e  summer months from t h e  new Refuse F i r e d  Steam G e n e r a t i n g  F a c i l i t y .  Th i s  new system w i l l  
c o n s o l i d a t e  15 independent  a i r - c o n d i t i o n i n g  sys tems  i n t o  one c e n t r a l  system and r e p l a c e  a i r - c o n d i t i o n i n g  
equipment t h a t  is 30 y e a r s  o l d .  

I n  a d d i t i o n  t o  the  a i r - c o n d i t i o n i n g ,  t h e  b u i l d i n g  r e q u i r e s  r e p a i r s  t o  t h e  r o o f  and masonry walls .  New 
windows w i l l  be i n s t a l l e d .  Plumbing f i x t u r e s  w i l l  b e . r e p l a c e d  where n e c e s s a r y ,  and t h e  f i r e  alarm system w i l l  
be upgraded.  

6 .  M o d i f i c a t i o n  o f  Data A c a u i s i t i o n  and P r o c e s s i n g  C a D a b i l i t v  

P r e s e n t  c a p a b i l i t i e s  f o r  a c q u i r i n g  and p r o c e s s i n g  e x p e r i m e n t a l  wind t u n n e l  data are l i m i t e d  t o  low 
f requency ,  low volume data samples .  Wind t u n n e l  runs are o f t e n  prolonged i n  o r d e r  t o  p r o v i d e  s u f f i c i e n t  data 
sampl ing time. Th i s  r e s u l t s  i n  i n c r e a s e d  power consumption and degraded f a c i l i t y  u t i l i z a t i o n .  I n  r e c e n t  
y e a r s ,  new and mre s o p h i s t i c a t e d  i n s t r u m e n t a t i o n  h a s  been r o u t i n e l y  used t o  o b t a i n  e x p e r i m e n t a l  d a t a ;  and 
t h i s  new i n s t r u m e n t a t i o n  (e .g . ,  laser v e l o c i m e t e r ,  Raman s c a t t e r i n g ,  h o t w i r e s ,  and f l u c t u a t i o n  gauges)  g e n e r a l l y  
r e q u i r e s  ex t remely  r a p i d  data sampl ing ra tes  and r e t e n t i o n  i n  huge data banks.  P r o c e s s i n g  p rocedures  f o r  t h e s e  
v a s t  volumes o f  data change from t e s t - t o - t e s t  and p r e s e n t  a fo rmidab le  problem i n  c o o r d i n a t i n g  w i t h  da ta  
r e d u c t i o n  p e r s o n n e l .  

I n s t a l l i n g  m i c r o p r o c e s s i n g  equipment w i t h  at tendant,  t e r m i n a l s  w i l l  p r o v i d e  t h e  n e c e s s a r y  speed and volume 
c a p a b i l i t y  and w i l l  a l l o w  o n- s i t e ,  o n- l i n e  d a t a  r e d u c t i o n  c a p a b i l i t y .  Th i s  equipment is n e c e s s a r y  t o  meet 
p r e s e n t  needs  and w i l l  r e s u l t  i n  s u b s t a n t i a l  s a v i n g s  o f  f a c i l i t y  o p e r a t i o n  c o s t s  whi le  p r o v i d i n g  h i g h e r  q u a l i t y  
d a t a  r e d u c t i o n  c a p a b i l i t i e s .  
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PROJECT COST ESTIMATE: 

The p r o j e c t  c o s t  estimate is based on a completed P r e l i m i n a r y  Eng ineer ing  Repor t .  

Uni t  of Uni t  
Me a s u r  e Q u a n t i  t v  Cost 

Land Acauisition......................... ................ --- --- --- 
C o n s t r u c t i o n  --- --- --- ............................................. 
EauiDment ................................................ --- --- --- 

--- --- Repair  of c o o l i n g  t o w e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
R e h a b i l i t a t i o n  of mechanical  equipment ................. LS 
R e h a b i l i t a t i o n  of a i r  c o n t r o l  & d i s t r i b u t i o n  system LS 
R e h a b i l i t a t i o n  of h i g h  v o l t a g e  e l ec t r i ca l  equipment LS 
R e h a b i l i t a t i o n  of b u i l d i n g  1247D ....................... SF 43,500 14.48 
M o d i f i c a t i o n  o f  data a c q u i s i t i o n  system ................ LS 

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

--- - -- 
F a l l o u t  S h e l t e r  ( n o t  f eas ib le )  ........................... --- --- --- 

T o t a l  ................................................................................ 
LIST OF RELATED GRAPHICS: 

7.600.000 
285,000 
885,000 

1 ,075,000 
405,000 
630,000 
320,000 

F i g u r e  1 - Loca t ion  P l a n  
F i g u r e  2 - S i t e  P lan  
F i g u r e  3 - F l o o r  P l a n  
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

REHABILITATION AND MODIFICATION OF GAS DYNAMICS 
LAB0 RATORY (1 247) 

SITE PLAN 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

n 7 REHAB AND MOD OF GAS DYNAMICS LABORATORY! - - ,  

BUILDING 1247 
WORK CONCENTRATION AREAS 
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1. REPAIR  OF COOLING TOWERS 

2 .  REHAB OF MECHANICAL E Q U I P .  

3. REHAB OF A I R  CONTROL & 
5. REHAB OF BLDG. 1 2 4 7 D  

D I S T R I B U T I O N  SYSTEMS 6. MOD OF DATA A C Q U I S I T I O N  
SYSTEM 
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4. REHAB OF H I G H  VOLTAGE 
ELECTRICAL  EQUIPMENT 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATIONS TO CENTRAL AIR SYSTEM, 
VARIOUS BUILDINGS 

Figure I 
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CONSTRUCTION OF FACILITIES 

f 
PROJECT T I T L E :  M o d i f i c a t i o n s  t o  C e n t r a l  A i r  Svstem. Var ious  B u i l d i n a s  

INSTALLATION : L e w i s  Research C e n t e r  

FY 1983 CoF ESTIMATE: f i % 7 2 0 . 0 0 0  

FISCAL Y E A R  1980 ESTIMATES 

LOCATION OF PROJECT: C leve land ,  Cuyahoga County, Ohio 

C O G N I Z A N T  HEADQUARTERS OFFICE: O f f i c e  o f  Aeronau t i cs  and Space Technology 

FY 1979 A N D  P R I O R  YEARS F U N D I N G :  The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Desipn C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 711,000 450,000 1 ,258,000 
C a p i t a l i z e d  inves tment  ..................................... N / A  41,084.000 41 ,084 ,000  

T o t a l  .................................................... J11.000 41.514.000 42.142.000 

SUMMARY PURPOSE AND SCOPE: 

M o d i f i c a t i o n s  t o  t h e  L e w i s  Research Center  (LeRC) C e n t r a l  A i r  Sys tem's  29 t o  30-year o l d  a n t i q u a t e d  c o n t r o l  
and d a t s  a c q u i s i t i o n  sys tems  are n e c e s s a r y  t o  e f f e c t i v e l y  meet t h e  p r e s e n t  and f u t u r e  a e r o n a u t i c a l  r e s e a r c h  
program r e q u i r e m e n t s .  Th i s  a i r  sys tem,  which i s  b a s i c  and c r i t i c a l l y  e s s e n t i a l  t o  r e s e a r c h  a c t i v i t i e s  a t  L e R C ,  
c o n t a i n s  a d i v e r s i t y  of compressors ,  e x h a u s k e r s ,  d r i v e  motors ,  c h i l l e r s ,  h e a t e r s ,  and o t h e r  a u x i l i a r y  equipment 
l o c a t e d  p r i m a r i l y  i n  t h e  P r o p u l s i o n  Systems Labora to ry  Equipment B u i l d i n g  (PSLEB), t h e  Engine Research B u i l d i n g  
( E R B )  complex, and r e l a t e d  b u i l d i n g s  and ou tdoor  areas.  A i r  a t  v a r i o u s  p r e s s u r e s ,  t e m p e r a t u r e s ,  humidi ty  
l e v e l s ,  and f low r a t e s ,  as w e l l  as exhaus t  c a p a b i l i t y  a t  v a r i o u s  vacuum l e v e l s  and f low rates ( f o r  s i m u l a t i n g  
a l t i t u d e  f l i g h t  c o n d i t i o n s )  is  provided t o  many r e s e a r c h  u s e r s  th rough  a complex p i p i n g  d i s t r i b u t i o n  network 
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( F i g u r e s  4 s n d  3 ) .  The e x i s t i n g  equipment c o n t r o l s  are o b s o l e t e  and have poor s e t - p o i n t  t o l e r a n c e  and speed 
of r e sponse  c h a r a c t e r i s t i c s .  These c o n t r o l s  and t h e  data a c q u i s i t i o n  sys tems  f o r  m o n i t o r i n g  t h e  C e n t r a l  A i r  
System (CAS) o p e r a t i o n  are p r i m a r i l y  manual and are l o c a t e d  n e a r  n o i s y  o p e r a t i n g  equipment th roughout  t h e  
v a r i o u s  b u i l d i n g s  and ou tdoor  areas.  Th i s  i n e f f i c i e n t  ar rangement  r e q u i r e s  a l a r g e  s ta f f  o f  equipment o p e r a t o r s .  
Becsuse of  minimal equipment moni to r ing  i n s t r u m e n t a t i o n ,  d e t e c t i o n  o f  abnormal o p e r a t i o n  i s  by s u r v e i l l a n c e  
of t h e  a c t u a l  o p e r a t i n g  equipment.  Equipment o p e r a t o r s ,  t h e r e f o r e ,  must be s u f f i c i e n t l y  exper ienced  and 
f a m i l i a r  w i t h  t h e  o p e r a t i n g  equipment t o  d e t e c t  t h e  o n s e t  o f  impending equipment f a i l u r e s .  

Th i s  p r o j e c t  p r o v i d e s  f o r :  ( 1 )  c e n t r a l i z a t i Q n  and upgrading of  t h e  c o n t r o l  and d a t a  a c q u i s i t i o n  sys tems  f o r  
t h e  equipment l o c a t e d  i n  t h e  PSLEB, Bui ld ing  6 4 ,  re la ted B u i l d i n g s  7 4 ,  95 and 124,  and ou tdoor  areas as w e l l  
a s  c o n s t r u c t i o n  of  a new PSLEB c o n t r o l  room a d d i t i o n  ( F i g u r e s  1, 2 and 3 ) ,  and ( 2 )  i n s t a l l a t i o n  o f  an ERB 
d i a g n o s t i c  "core" d a t a  a c q u i s i t i o n  sys tem f o r  de te rmin ing  t h e  performance c h a r a c t e r i s t i c s  o f  t h e  Roots- 
C o n n e r s v i l l e  compressors  and n x h a u s t e r s  and o t h e r  equipment i n  t h e  ERR complex ( B u i l d i n g s  5,  23,  and 3 7 ) .  A s  
a r e s u l t  of t h i s  work: ( 1 )  o p e r a t i o n s  w i l l  be no t  o n l y  more e f f e c t i v e  i n  meet ing r e s e a r c h  n e e d s ,  b u t  w i l l  
a l s o  r e q u i r e  fewer and less exper ienced  o p e r a t o r s ,  ( 2 )  u n d e r s t a n d i n g  o f  t h e  o p e r a t i n g  equipment ' s  performance 
c h a r a c t e r i s t i c s  and t h e  o v e r a l l  CAS'S c a p a b i l i t i e s  w i l l  be  improved which w i l l  r e s u l t  i n  s i g n i f i c a n t  ene rgy  
s a v i n g s ,  and ( 3 )  s a f e t y  w i l l  be enhanced.  

PROJECT JUSTIFICATION: 

L e R C ' s  20 t o  30-year o l d  CAS, w i t h  i t s  o b s o l e t e  l o c a l  c o n t r o l s  and manual d a t a  moni to r ing  t e c h n i q u e s ,  p r o v i d e s  
compressed a i r  and exhaus t  c a p a b i l i t i e s  t o  numerous test  c e l l s  and wind t u n n e l s  throughout, :,he C e n t e r ,  s e r v i n g  
over  ,100 d i f f e r e n t  a e r o n a u t i c a l ,  energy c o n s e r v a t i o n  and eng ine  e x h a u s t  emiss ion  r e d u c t i o n  r e s e a r c h  u s e r s .  
U s u a l l y ,  t h r e e - s h i f t  o p e r a t i o n s  are such  t h a t  an average  o f  23 r e s e a r c h  u s e r s  are  se rved  each working day.  
P r e s e n t  and f u t u r e  r e s e a r c h  programs r e q u i r e  c l o s e r  c o n t r o l  o f  system t e m p e r a t u r e s ,  p r e s s u r e s ,  and f low ra tes  
and faster t r a n s i e n t  r e sponse  than  t h e  e x i s t i n g  a n t i q u a t e d  c o n t r o l s  can p r o v i d e .  I n  a d d i t i o n ,  t h e  a v a i l a b l e  
manpower is i n s u f f i c i e n t  i n  q u a n t i t y  and e x p e r i e n c e  t o  e f f e c t i v e l y  meet r e s e a r c h  run s c h e d u l e s .  Th i s  p r o j e c t  
p r o v i d e s  f o r  upgraded c e n t r a l i z e d  remote c o n t r o l  and moni to r ing  o f  t h e  equipment i n  and around t h e  P r o p u l s i o n  
Systems Labora to ry  (PSL) and a l s o  f o r  c e n t r a l i z e d  d i a g n o s t i c  moni to r ing  o f  s e l e c t e d  ERB equipment .  The 
m o d i f i c a t i o n s  w i l l  s u b s t a n t i a l l y  improve t h e  o p e r a t i o n a l  e f f e c t i v e n e s s  and e f f i c i e n c y  of  t h e  CAS whi le  
f a c i l i t a t i n g  energy  c o n s e r v a t i o n ,  e n a b l i n g  f u l l  o p e r a t i o n s  w i t h  a smaller and less exper ienced  s t a f f  of equipment 
o p e r a t o r s ,  and enhancing s a f e t y .  

LeRC is a recogn ized  l e a d e r  i n  s u p p o r t  o f  t h e  N a t i o n ' s  a e r o n a u t i c a l  r e s e a r c h  programs. Many of  LeRC programs 

G e n e r a l l y ,  a e r o n a u t i c a l  r e s e a r c h  programs f a l l  i n t o  
r e q u i r e  t h e  u s e  of t h e  CAS f o r  t e s t i n g  o f  p r o p u l s i o n  sys tems  ( e . g . ,  complete  e n g i n e s )  and components ( e . g . ,  
combus to r s ,  t u r b i n e s ,  compressors ,  d i f f u s ' e r s ,  and sea l s )  . 
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t h e  f o l l o w i n g  two c a t e g o r i e s :  ( 1 )  Coopera t ive  NASA/Air Force  - F u l l  S c a l e  Engine Research (FSER) and ( 2 )  NASA 
r e s e a r c h  programs f o r  e x t e n d i n g  t h e  s t a t e- o f- t h e- a r t  i n  b o t h  f u l l  scale e n g i n e s  and i n d i v i d u a l  e n g i n e  components. 
( C o o p e r a t i v e  programs w i t h  t h e  A i r  Force  and Navy are be ing  c o n s i d e r e d  f o r  t h i s  second c a t e g o r y  o f  r e s e a r c h ) .  
The c o o p e r a t i v e  FSER programs u s e  t h e  large tes t  c e l l s .  Cur ren t  programs f o r  p r e s s u r e  and t e m p e r a t u r e  i n l e t  
a i r  d i s t o r t i o n ,  f a n  and compressor b l a d e  f l u t t e r ,  and improved eng ine  performance c o n t r o l s  use  F100,  585-21, 
and TF30 t e s t  e n g i n e s .  NASA f u l l  scale eng ine  r e s e a r c h  programs a l s o  use  t h e  l a r g e  test  c e l l s  and i n c l u d e  
r e s e a r c h  on p lug  n o z z l e s ,  h i g h  f requency  i n l e t  d i s t o r t i o n  and a f t e r b u r n e r  rumble ( low f requency  i n s t a b i l i t y ) .  
The High P r e s s u r e  Turb ine  and Combustor F a c i l i t y  and nuinerous small t e s t  c e l l s  are d e l e g a t e d  t o  eng ine  component 
r e s e a r c h  f o r  r e f inement  o f  p r e s e n t  e n g i n e s  and development o f  advanced e n g i n e s  i n c l u d i n g  t h o s e  w i t h  p r e s s u r e  
r a t i o s  up t o  4 0 : l .  The CAS p r o v i d e s  c o n d i t i o n e d  a i r  ( d r i e d  and e i t h e r  h e a t e d  o r  c o o l e d )  a t  45,  150 o r  450 
p s i g  ( 3 1 ,  103 or  310 newtons p e r  s q u a r e  c e n t i m e t e r )  t o  t h e s e  test  c e l l s  a t  v a r i o u s  r e q u i r e d  r e s e a r c h  t e s t  
c o n d i t i o n s .  Th i s  a i r  is a l s o  exhaus ted  from t h e s e  test  c e l l s  by t h e  CAS a t  vacuum l e v e l s  co r respond ing  t o  t h e  
f l i g h t  a l t i t u d e s  b e i n g  s i m u l a t e d .  

The p r e s e n t  c o n t r o l  and d a t a  a c q u i s i t i o n  sys tems  c o n s i s t  o f  l o c a l l y  l o c a t e d  manual c o n t r o l s  and m o n i t o r i n g  
i n s t r u m e n t s  wide ly  d i s t r i b u t e d  th roughout  40,000 s q u a r e  f e e t  ( 3 , 7 0 0  s q u a r e  meters) o f  t h e  PSLEB, 175,000 s q u a r e  
f ee t  (16 ,300  s q u a r e  meters) o f  t h e  ERB, re la ted b u i l d i n g s  and ou tdoor  areas i n  n o i s y  environments  n e a r  t h e  
c o n t r o l l e d  equipment.  P r e s e n t  and f u t u r e  r e s e a r c h  r e q u i r e m e n t s  f o r  a i r  s e r v i c e s  
s u p p l i e d  by t h e  CAS, b o t h  d u r i n g  s t e a d y  s t a t e  and t r a n s i e n t  o p e r a t i o n ,  a re  no t  a t t a i n a b l e  w i t h  t h e  p r e s e n t  
a n t i q u a t e d  c o n t r o l s .  Research u s e r s  have exper ienced  long w a i t i n g  p e r i o d s  f o r  t e m p e r a t u r e  s e t - p o i n t  a t t a i n m e n t  
and s t a b i l i z a t i o n  due t o  t h e  p r e s e n t  s l u g g i s h  manual t e m p e r a t u r e  c o n t r o l s .  I n  a d d i t i o n ,  v a l u a b l e  r e s e a r c h  run 
time h a s  been wasted due t o  p r e s s u r e  l e v e l  p e r t u r b a t i o n s  r e s u l t i n g  from p r e s s u r e  c o n t r o l  i n s t a b i l i t i e s .  
Moni to r ing  i n s t r u m e n t a t i o n  is minirnal and equipment o p e r a t o r s  are  r e l i e d  on t o  d e t e c t  i n d i c a t i o n s  of d e v e l o p i n g  
problems such  as i n c r e a s e d  v i b r a t i o n  l e v e l s ,  unusua l  n o i s e s  and abnormal equipment o p e r a t i n g  t e m p e r a t u r e s  by 
o b s e r v a t i o n  of  t h e  a c t u a l  equipment.  These i n e f f e c t i v e  and i n e f f i c i e n t  o p e r a t i o n s  r e q u i r e  a large number of  
e x p e r i e n c e d  p e r s o n n e l  f ami l i a r  w i t h  t h e  o p e r a t i n g  and g e n e r a l  performance c h a r a c t e r i s t i c s  o f  t h e  v a r i o u s  p i e c e s  
o f  equipment as w e l l  as t h e  m u l t i t u d e  o f  t h e  CAS a i r  r o u t i n g  p o s s i b i l i t i e s .  However, t h e  s t a f f  o f  such o p e r a t o r s  
is  s t e a d i l y  d i m i n i s h i n g  and t r a i n i n g  o f  new o p e r a t o r s  i s  a long p r o c e s s  r e q u i r i n g  s e v e r a l  y e a r s  because  o f  t h e  
complex i ty  and s i z e  of t h e  CAS. An a d d i t i o n a l  20 t o  30 y e a r s  o f  u s e f u l  CAS equipment l i f e  is expec ted ;  however,  
t h e  age o f  t h e  equipment ,  t h e  a n t i c i p a t e d  l o s s  of exper ienced  equipment o p e r a t o r s ,  and t h e  impact o f  major  
equipment f a i l u r e s  on r e s e a r c h  a c t i v i t i e s  make it i n c r e a s i n g l y  i m p o r t a n t  t h a t  c o n t i n u o u s  moni to r ing  o f  c r i t i c a l  
equipment o p e r a t i n g  c o n d i t i o n s  be p rov ided .  

Data l o g g i n g  is  done manually.  

Accurate  o p e r a t i n g  performance c h a r t s  f o r  much o f  t h e  equipment are n o t  a v a i l a b l e .  When o b t a i n e d  f o r  a l l  
equipment ,  t h e s e  c h a r t s  w i l l  p r o v i d e  a thorough u n d e r s t a n d i n g  o f  t h e  t o t a l  CAS c a p a b i l i t y .  Data o b t a i n e d  u s i n g  
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t h e  data a c q u i s i t i o n  sys tems  provided by t h i s  p r o j e c t  and t h e  PSLEB l lcoreo data a c q u i s i t i o n  sys tem provided 
by an FY 1978 p r o j e c t  w i l l  e n a b l e  more e f f e c t i v e  and energy  e f f i c i e n t  o p e r a t i o n s .  

T h i s  p r o j e c t  w i l l  r e s u l t  i n  an  estimated s n n u a l  energy s a v i n g s  o f  14,000,000 k i l o w a t t  h o u r s .  

IMPACT OF DELAY: 

These needed improvements are long  overdue.  I n c r e a s e d  r e s e a r c h  r e q u i r e m e n t s ;  decreased l e v e l s  o f  exper ienced  
manpower; c a n c e l e d  research r u n s ;  l o s t  run time; a g i n g  equipment ;  impact  o f  major equipment f a i l u r e s ;  u n r e l i a b l e ,  
i n a d e q u a t e ,  and o b s o l e t e  c o n t r o l s ;  n o n e x i s t e n t ,  b u t  n e c e s s a r y ,  m o n i t o r i n g  and d i a g n o s t i c  i n s t r u m e n t s ;  l i m i t e d  
e n e r g y  b u d g e t s ;  manual data l o g g i n g ;  and a need f o r  more a p p r o p r i a t e  s c h e d u l i n g  o f  equipment maintenance combine 
t o  form the  p r e s s i n g  need f o r  t h i s  work. These m o d i f i c a t i o n s  must be accompl ished t o  avo id  t h e s e  i n c r e a s i n g  
o p e r a t i o n a l  l i m i t a t i o n s  which impact t h e  C e n t e r ' s  o v e r a l l  research c a p a b i l i t y .  The complet ion o f  t he  
i n s t a l l a t i o n  phase  o f  t h i s  p r o j e c t  is schedu led  for e a r l y  1982 w i t h  t h e  complet ion o f  t h e  checkout  phase  by 
e a r l y  1983. 

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  i n c l u d e s  t he  c o n s t r u c t i o n  of a 4 ,500 g r o s s  s q u a r e  feet  ( 4 1 8  g r o s s  s q u a r e  meters) c o n t r o l  room 
a d d i t i o n  t o  t h e  PSLEB; t h e  complet ion o f  t h e  CAS c o n t r o l  and data a c q u i s i t i o n  sys tems  m o d i f i c a t i o n s  i n  PSLEB, 
r e l a t e d  b u i l d i n g s  and ou tdoor  areas s ta r ted  wi th  a d i a g n o s t i c  "core t1  da te  a c q u i s i t i o n  sys tem i n  FY 1978; and 
t h e  i n s t a l l a t i o n  o f  a d i a g n o s t i c  l fcore l l  data a c q u i s i t i o n  sys tem f o r  t h e  Roots- Connersv i l l e  compressors  and 
e x h a u s t e r s  and o t h e r  equipment l o c a t e d  i n  t h e  ERB complex. 

The new c o n t r o l  room ( F i g u r e  2 )  w i l l  p r o v i d e  space  f o r  c e n t r a l i z e d  remote c o n t r o l  and moni to r ing  o f  t h e  CAS 
equipment l o c a t e d  i n  PSLEB, r e l a t e d  b u i l d i n g s  and ou tdoor  areas. Space is a l s o  provided f o r  the  f u t u r e  
r e l o c a t i o n  o f  t h e  c e n t r a l  a i r  d i s p a t c h  ( C A D )  and e l ec t r i ca l  d i s p a t c h  ( E D )  f u n c t i o n s ,  as w e l l  as t h e  u t i l i t y  
c o n t r o l  system (UCS) master c o n t r o l  s t a t i o n .  

T h i s  m o d i f i c a t i o n  i n c l u d e s  new equipment c o n t r o l l e r s  w i t h  improved s a f e t y  i n t e r l o c k s  , a 3,000 c h a n n e l ,  12  
remote  m u l t i p l e x e r ,  data a c q u i s i t i o n  sys tem and v a r i o u s  new t r a n s d u c e r s  t o  c o n t r o l  and moni to r  a i r  sys tem 
p a r a m e t e r s  and equipment o p e r a t i n g  c o n d i t i o n s  i n c l u d i n g  t e m p e r a t u r e s ,  p r e s s u r e s ,  f low rates v i b r a t i o n  l e v e l s ,  
v a l v e  p o s i t i o n s ,  and o t h e r  n e c e s s a r y  subsystem data ( F i g u r e  3 ) .  I n  a d d i t i o n  t o  h i g h l y  r e s p o n s i v e  remote 
equipment c o n t r o l s ,  t h e  o p e r a t o r s  i n  t h e  c o n t r o l  room w i l l  a l s o  be p rov ided  w i t h :  ( 1 )  immediate ,alarms f o r  
advance warning o f  p o t e n t i a l  problems,  ( 2 )  hard  copy p r i n t o u t  c a p a b i l i t y  f o r  a l l  c h a n n e l s  ( 3 )  v i d e o  ( c a t h o d e  
r a y  t u b e )  r e a d o u t  o f  s e l e c t e d  f low system paramete r s  and alarm c h a n n e l s ,  ( 4 )  f a s t ,  a c c u r a t e ,  and c o n t i n u o u s l y  
updated i n f o r m a t i o n  on equipment o p e r a t i n g  c o n d i t i o n s ,  and ( 5 )  long  term t r e n d  i n f o r m a t i o n  f o r  more a p p r o p r i a t e  
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maintenance s c h e d u l i n g .  A d e d i c a t e d  minicomputer and n e c e s s a r y  p e r i p h e r a l  equipment are i n c l u d e d  f o r  
implementa t ion o f  d a t a  a c q u i s i t i o n  and d i s p l a y  as well as f o r  s u p e r v i s o r y  c o n t r o l .  Also i n c l u d e d  a re  
m i s c e l l a n e o u s  pieces of equipment i n c l u d i n g  v a l v e s  and a c t u a t o r s  f o r  implementa t ion of t h e  c o n t r o l m o d i f i c a t i o n s .  

The d i a g n o s t i c  "core1' d a t a  a c q u i s i t i o n  system f o r  t h e  ERB Roots- Connersv i l l e  compressors  and e x h a u s t e r s  and 
o t h e r  equipment i n c l u d e s  m u l t i p l e x e r s ,  a d e d i c a t e d  mini- computer,  t r a n s d u c e r s ,  and t h e  n e c e s s a r y  p e r i p h e r a l  
equipment.  Th i s  l lcorell  package p r o v i d e s  f o r  t h e  moni to r ing  of approx imate ly  500 measurements and w i l l  o p e r a t e  
i n d e p e n d e n t l y  wi th  t h e  p r e s e n t  ERB equipment c o n t r o l s  and d a t a  a c q u i s i t i o n  sys tems .  Th i s  system w i l l  p r o v i d e  
v a l u a b l e  o p e r a t i n g  performance c h a r t s  f o r  t h e  equipment moni to red .  

T h i s  p r o j e c t  w i l l  be implemented c o n c u r r e n t  wi th  t h e  on-going CAS s u p p o r t  of  r e s e a r c h  o p e r a t i o n s .  Proper  
s c h e d u l i n g  o f  t h e  i n s t a l l a t i o n  work w i l l  r e s u l t  i n  minimal d i s r u p t i o n  o f  r e s e a r c h  a c t i v i t i e s .  
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This project includes work in the following facilities: 

Bldg . 
No. Name 

Year Capitalized 
Built Investment 

Gross Area 
Sa. Ft. Sa. Meters 

Propulsion Svstems Laboratory (PSL) ComDlex 

64 PSL Equipment Building ................................ 87,590 8,058 1952 21,000,000 

95 PSL Desiccant 'Air Dryer ............................... 1,024 94 1957 383,000 

74 PSL Cooling Tower Water 
Pump Building ......................................... 4,702 433 1952 247,000 

124 PSL Heater Building ................................... 5,680 523 1969 215.000 
TOTAL ..................................................... I 98.996 9,108 21,845,000 -- 

Engine Research Building (ERB) ComDlex 

5 ERB (Central Section) .................................. 233,917 21,520 1942 14,100,000 
23 ERB (West Wing) ........................................ 104,246 9,684 1944 3,475,000 
37 ERB (Northwest Wing) ................................... 15,010 1.221 1946 1.664.000 

TOTAL............. ......................................... 373,173 34 , 425 19,239,000 

The replacement value of these facilities in terms of 1983 dollars will probably be about $3OO,OOO,OOO. 
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PROJECT COST ESTIMATE: 

The basis of this cost estimate is a Preliminary Engineering Report 

Unit of 
Me a su r e 

Land Acauisition... --- ...................................... 
Construction....... - -- ...................................... 
Demolition ............................................. LS 
Architectural/structural modifications ................. SF 

. Mechanical modifications.. ............................. LS 
Electrical modifications ............................... LS 

EauiDment. --- ............................................... 
Controllers installation and integration ............... LS 
Multiplexer system installation................. ....... LS 
Transducers installation.... ........................... LS 
Data acquisition, display, minicomputer installation 
and integration ...................................... LS 

Miscellaneous equipment installation.......... ......... LS 
ERB "Core" data acquisition system and integration ..... LS 

--- Fallout Shelter (not feasible) ........................... 

dated June 1978, and related stuti l p c .  

Total ................................................................................. 
LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - Plan View--New PSLEB Control Room 
Figure 3 - Typical Configuration for Modification 
Figure 4 - Schematic Drawing--Central Air System 
Figure 5 - Aerial View of Piping Network 

65,953 
300, m c  
150,001? 
115,090 

5.08O.OOO 

1 ,220,000 
375,000 
340,000 

2,470,000 
175,000 
~ 0 0 , 0 0 0  

5,720.000 - 
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OTHER EQUIPMENT SUMMARY: 

None. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

F u t u r e  CoF fund ing  of $7,000,000 w i l l  be r e q u i r e d  t o :  ( 1 )  complete  t h e  CAS c o n t r o l  and da ta  a c q u i s i t i o n  
s y s t e m s  i n  t h e  ERB, ( 2 )  r e l o c a t e  p r e s e n t  c e n t r a l  a i r  d i s p a t c h  ( C A D )  and e l ec t r i ca l  d i s p a t c h  (ED)  f u n c t i o n s  and 
t h e  u t i l i t y  c o n t r o l  system (UCS) master c o n t r o l  s t a t i o n  t o  t h e  new PSLEB c o n t r o l  room provided by t h i s  p r o j e c t ,  
and ( 3 )  p r o v i d e  a new 450 p s i g  a i r  compressor and r e n d e r  t h e  s i n g l e  a g i n g  450 p s i g  a i r  compressor a s t a n d b y .  
T h i s  fo l low- on work w i l l  complete  t h e  n e c e s s a r y  m o d i f i c a t i o n s  t o  t h e  CAS. 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATIONS TO CENTRAL AIR 
SYSTEM, VARlO US B U I L DI N G S 

PLAN VIEW - NEW PSLEB CONTROL ROOM 
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- . -  - . ----- .---- .- 
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STACK 
(EXISTING) I I 

MAIN CONTROL ROOM 
57-6” x 24’4’’ 

COMPUTER ROOM 
35’0’ x 24’6’’ 14’-0” x 12’-0” 

Figure 2 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATIONS TO CENTRAL AIR SYSTEM, 
VARIOUS BUILDINGS 
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Figure 3 
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LEWIS RESEARCH CENTER 
FlSCAL YEAR 1980 ESTIMATES 

MODIFICATIONS TO CENTRAL AIR SYSTEM, 
VARIOUS BUILDINGS 
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NATIONAL AERONAUTICS AND SPACE A D M I N I S T R A T I O N  

CONSTRUCTION OF F A C I L I T I E S  

F I S C A L  YEAR 1980 E S T I M A T E S  

SUMMARY 

GEORGE C. MARSHALL SPACE F L I G H T  CENTER 

O f f i c e  of the  C o m p t r o l l e r :  A m o u n t  Page N o .  

........................................ C F  7- 1 M o d i f i c a t i o n s  t o  V a r i o u s  B u i l d i n g s  2,640,000 
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CONSTRUCTION OF FACILITIES 

PROJECT T I T L E :  M o d i f i c a t i o n s  t o  Var ious  B u i l d i n g s  

INSTALLATION: George C .  M a r s h a l l  Space  F l i g h t  C e n t e r  

FY 1980 CoF ESTIMATE: $2.640.000 

FISCAL YEAR 1980 ESTIMATES 

1 

LOCATION OF PROJECT: Marsha l l  Space F l i g h t  C e n t e r ,  Madison County, Alabama 

COGNIZANT HEADQUARTERS OFFICE: Office o f  t h e  C o m p t r o l l e r ,  F a c i l i t i e s  D i v i s i o n  

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is re la ted  t o  t h i s  p r o j e c t :  

P l a n n i n g  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... I 31,000 --- 131,000 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . .  ........................... N / A  3 9 , 4 0 8 . 3 5 8  19,408.258 

T o t a l . . . .  ................................................ 111,000 39 ,408 ,258  39.519.258 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  h e a t i n g ,  v e n t i l a t i n g ,  and a i r - c o n d i t i o n i n g  ( H V A C )  sys tems  i n  
t e n  b u i l d i n g s  and i n s t a l l a t i o n  o f  modular b o i l e r s  i n  e l e v e n  b u i l d i n g s  a t  Marsha l l  Space F l i g h t  C e n t e r .  
M o d i f i c a t i o n s  t o  t h e  HVAC sys tems  are r e q u i r e d  t o  c o r r e c t  t h e  d e t e r i o r a t e d  c o n d i t i o n  o f  e x i s t i n g  sysFems, 
r e d u c e  maintenance c m t s ,  reduce  energy  consumpt ion,  and be t te r  accommodate Cen te r  o p e r a t i o n s  i n  s u p p o r t  of  
new and ongoing m i s s i o n s .  The work i n c l u d e s  m o d i f i c a t i o n s  t o  f a n  d r i v e s ,  a i r  d i s t r i b u t i o n  sys tems ,  c o n t r o l  
s y s t e m s  and l i g h t i n g  sys tems ;  r e p a i r  o f  a i r - h a n d l i n g  u n i t s ;  and i n s t a l l a t i o n  of computer room process- coo l ing  
u n i t s ,  a h e a t  pump t o  r e c o v e r  computer- generated h e a t ,  c h i l l e d  water i n t e r c o n n e c t i o n s  between b u i l d i n g s ,  and 
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a d d i t i o n a l  b u i l d i n g  i n s u l a t i o n .  Modular b o i l e r s  w i l l  be i n s t a l l e d  i n  e l e v e n  b u i l d i n g s ,  t o  s e r v e  t h i r t e e n  
b u i l d i n g s  and r e p l a c e  t h e  e x i s t i n g  s e r v i c e  s u p p l i e d  by the  Redstone Arsena l  Steam System (RASS). 
t h e s e  b u i l d i n g s  w i l l  go o f f  t h e  RASS permanent ly  and f i v e  w i l l  go o f f  t h e  system i n  summer months o n l y .  Ten 
o t h e r  b u i l d i n g s  w i l l  have o n l y  h o t  water heaters  i n s t a l l e d  and w i l l  s i m i l a r l y  go o f f  t h e  steam d i s t r i b u t i o n  
sys tems  f o r  t h e  summer months. A l l  o f  t h e  RASS and most of t h e  MSFC sys tems  can be shutdown f o r  approx imate ly  
6 months each y e a r .  T h i s  change is n e c e s s a r y  due t o  t h e  heavy heat l o s s e s  exper ienced  i n  t h e s e  o l d  long  run 
steam l i n e s .  

E i g h t  o f  

PROJECT JUSTIFICATION: 

MSFC i s  d i r e c t i n g  e f f o r t s  i n  a planned r e d u c t i o n  o f  ene rgy  consumption and t h i s  p r o j e c t  is a n e c e s s a r y  s t e p  
i n  t h i s  r e d u c t i o n .  It p r o v i d e s  f o r  t h e  complete  m o d i f i c a t i o n  o f  sys tems  t o  reduce  energy  consumption and 
maintenance c o s t s .  U t i l i t y  rates have i n c r e a s e d  approx imate ly  125 p e r c e n t  i n  t h e  l a s t  3 y e a r s ,  and t r e n d s  
i n d i c a t e  s imi lar  i n c r e a s e s  i n  t h e  n e a r  f u t u r e .  Maintenance f o r c e s  c o n t i n u e  t o  d e c l i n e  and re la ted m a t e r i a l  
c o s t s  c o n t i n u e  t o  i n f l a t e .  Delay i n  accompl i sh ing  t h e  work i n c l u d e d  i n  t h i s  p r o j e c t  w i l l  n o t  a l l o w  the  Cen te r  
t o  s u b s t a n t i a l l y  reduce energy  consumption;  i t  hampers s u p p o r t  t o  i m p o r t a n t  Center  programs and o t h e r  r e s e a r c h  
and development a c t i v i t i e s .  These b u i l d i n g s  are and w i l l  c o n t i n u e  t o  be u t i l i z e d  i n  p r o v i d i n g  d i rec t  s u p p o r t  
t o  many NASA programs, such  as Space S h u t t l e ,  S p a c e l a b ,  Space T e l e s c o p e ,  Space P r o c e s s i n g ,  Large Space S t r u c t u r e s ,  
S o l a r  Heat ing and Cool ing ,  and Space Research and Technology. Accord ing ly ,  t h e s e  m o d i f i c a t i o n s  are r e q u i r e d  
n o t  o n l y  t o  conse rve  energy  b u t  a l s o  t o  p r o v i d e  t h e  working environment n e c e s s a r y  t o  s u p p o r t  t h e s e  programs. 

The age of these f a c i l i t i e s  r a n g e  from 1 4  t o  35 y e a r s ,  w i t h  t he  a v e r a g e  age o f  23 y e a r s .  Many changes and 
minor a d d i t i o n s  have been r e q u i r e d  and t h e y ,  coupled w i t h  age, have c o n t r i b u t e d  t o  o v e r l o a d i n g  and unba lanc ing  
of t h e  u t i l i t y  and mechanical  sys tems .  A s  a r e s u l t ,  t h e  b u i l d i n g  sys tems  r e q u i r e  e x t e n s i v e  maintenance and 
a l s o  u s e  e x c e s s i v e  amounts o f  ene rgy .  They 
shou ld  be p r o p e r l y  r e h a b i l i t a t e d  and t h e  sys tems  modernized and r e b a l a n c e d  f o r  g r e a t e r  r e l i a b i l i t y  and energy 
c o n s e r v a t i o n .  

The HVAC sys tems  have r e q u i r e d  e x t e n s i v e  piecemeal m o d i f i c a t i o n s .  

YSFC I t i n h e r i t e d t t  t h e  e x i s t i n g  steam d i s t r i b u t i o n  system from t h e  Redstone Arsenal  when t h e  Center  became 
a c t i v a t e d  i n  1960. Though t h e  a r s e n a l  s t i l l  g e n e r a t e s  t h e  steam and o p e r a t e s  t h e  sys tem,  t h e  steam is  metered 
as it c r o s s e s  t h e  boundary and NASA is  b i l l e d  a c c o r d i n g l y .  Through a series o f  s t u d i e s  and s i t e  i n v e s t i g a t i o n s ,  
i t  has  been determined t h a t  t h e  steam l i n e  l o s s e s  are abnormal ly  h i g h ,  e s p e c i a l l y  due t o  long  l i n e  r u n s ,  t h u s  
MSFC i s  be ing  s u b j e c t e d  t o  e x c e s s i v e  steam energy  c o s t s .  The b u i l d i n g s  i n  which t h e  modular b o i l e r s  and water 
h e a t e r s  are  t o  be i n s t a l l e d  t o  r e p l a c e  t h e  steam l i n e s ,  are wide ly  d i s p e r s e d .  The b o i l e r  and water h e a t e r  
i n s t a l l a t i o n s  are c o n s i d e r e d  t o  be more economical  t h a n  r e p a i r i n g  o r  r e p l a c i n g  t h e  steam l i n e s .  S i x  o f  t h e  
b u i l d i n g s  w i l l  be t aken  comple te ly  o f f  t h e  steam system,  r e s u l t i n g  i n  t h e  d e a c t i v a t i o n  o f  24,000 l i n e a r  f e e t  
( 7 , 3 1 5  meters) o f  steam supp ly  and r e t u r n  l i n e s .  The o t h e r  f i v e  b u i l d i n g s  w i l l  be t a k e n  o f f  t h e  system d u r i n g  
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t h e  summer months o n l y .  I n  t h i s  l a t t e r  case, t h e  b o i l e r s  w i l l  be s i z e d  and used f o r  summer reheat ,  p o t a b l e  
hot  water, and p r o c e s s  steam r e q u i r e m e n t s  o n l y ,  b u t  n o t  f o r  w i n t e r  h e a t i n g .  
t e n  a d d i t i o n a l  b u i l d i n g s  w i l l  have o n l y  e l ec t r i c  h e a t e r s  i n s t a l l e d  and w i l l  a l s o  be t a k e n  o f f  t h e  steam 
d i s t r i b u t i o n  system d u r i n g  t h e  summer months. These f a c i l i t i e s  are r e q u i r e d  t o  s u p p o r t  ongoing and planned 
programs a t  t h e  C e n t e r .  A c t i v i t i e s  performed a t  t h e s e  f a c i l i t i e s  i n c l u d e :  n o n- d e s t r u c t i v e  e v a l u a t i o n  of 
materials ,  h y d r a u l i c  component and sys tem t e s t i n g ,  low t e m p e r a t u r e  and c ryogen ic  t e s t i n g ,  h i g h- p r e s s u r e  gas 
sys tems ,  c o n t r o l  a c t u a t o r  development,  gaseous  n i t r o g e n  g e n e r a t i o n ,  and t r e a t m e n t  o f  i n d u s t r i a l  waste. These 
a c t i v i t i e s  s u p p o r t  a l l  c u r r e n t l y  a s s i g n e d  programs and w i l l  be s i m i l a r l y  used t o  s u p p o r t  f u t u r e  programs 
a s s i g n e d  t o  t h e  C e n t e r .  Th i s  p r o j e c t  w i l l  pe rmi t  t h e  p e r i o d i c  and /o r  complete  d e a c t i v a t i o n  o f  steam l i n e s  f o r  
which heat l o s s e s  have been e x c e s s i v e .  

I n  a d d i t i o n  t o  these f i v e  b u i l d i n g s ,  

The t o t a l  p r o j e c t  w i l l  r e s u l t  i n  an  estimated s a v i n g  i n  energy  c o s t s  o f  over  $750,00O/year d u r i n g  t h e  f i rst  
y e a r  o f  o p e r a t i o n  w i t h  a s imple  payback o f  approx imate ly  3.5 y e a r s  f o r  t h e  t o t a l  inves tment .  

IMPACT OF DELAY: 

A s  p r e v i o u s l y  desc r ibed ,  t h i s  p r o j e c t  h a s  a v e r y  a t t r a c t i v e  energy  s a v i n g s  and good payback s a v i n g s .  F a i l u r e  
t o  implement t h e  p r o j e c t  a t  t h i s  time w i l l  n o t  a l l o w  these s a v i n g s  t o  be made and w i l l  p ro long  a h i g h  energy  
consumpt ion/high u t i l i t y  c o s t  s i t u a t i o n .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  HVAC sys tems  i n  v a r i o u s  b u i l d i n g s  a t  MSFC. Work i n  B u i l d i n g  4705 
( F a b r i c a t i o n  and Machine Shop) w i l l  i n c l u d e  t h e  m o d i f i c a t i o n s  t o  h e a t i n g  system c o n t r o l s  t o  pe rmi t  s h u t t i n g  
o f f  steam c i r c u l a t i o n  i n  accordance  w i t h  area demands, r e h a b i l i t a t i n g  t h e  HVAC sys tem t o  p e r m i t  maximum o u t s i d e  
a i r  i n t a k e  c a p a b i l i t y ,  c o n v e r t i n g  c o n t r o l s  t o  demand sys tem,  r e d u c i n g  a i r  v e l o c i t y  i n  t h e  sys tem and r e d u c i n g  
t h e  l i g h t i n g  system t o  c u r r e n t  i l l u m i n a t i o n  g u i d e l i n e s .  

B u i l d i n g s  4475 (Hazardous Opera t ions  Labora to ry )  and 4476 (Environmental  Test F a c i l i t y )  w i l l  have t h e  c h i l l e d  
water s y s t e m s  modif ied  by e x t e n d i n g  t h e  c h i l l e d  water d i s t r i b u t i o n  p i p i n g  from B u i l d i n g  4487 t o  r e p l a c e  2 
c h i l l e r s  (90 -  and 100- tons) i n  t h e s e  two b u i l d i n g s ,  t h e r e b y  e l i m i n a t i n g  t h e  need f o r  replacemenc of t h e  two 
u n i t s .  The B u i l d i n g  4487 sys tem can e a s i l y  hand le  t h e  e x t r a  l o a d  from c a p a c i t y  provided f o r  ea r l i e r  programs. 

M o d i f i c a t i o n s  t o  B u i l d i n g s  4207 (Communications F a c i l i t y ) ,  4485, 4666 (Office B u i l d i n g s ) ,  and 4708 
( E n g i n e e r i n g  and Development L a b o r a t o r y )  w i l l  i n c l u d e  t h e  i n s t a l l a t i o n  o f  time c l o c k  sys tems  f o r  t h e  s t a r t / s t o p  
o f  HVAC sys tems ,  c o n v e r s i o n  t o  a V a r i a b l e  A i r  Volume ( V A V )  System, r e v i s i o n  o f  c o n t r o l s  from set  p o i n t  t o  
demand, and e l i m i n a t i o n  of redundant  overhead sys tems  and bypasses .  

CF 7-4 



The f i v e  a i r - h a n d l i n g  u n i t s  on t h e  west end o f  B u i l d i n g  4471 ( S t o r a g e  and Office B u i l d i n g  ) w i l l  be removed 
from above t h e  c e i l i n g ,  and one new u n i t  w i l l  be i n s t a l l e d  a t  f l o o r  l e v e l .  The sys tem w i l l  be c o n v e r t e d  t o  
an  economizer c y c l e ,  u t i l i z i n g  o u t s i d e  a i r  f o r  c o o l i n g  when a p p r o p r i a t e ,  t h e r e b y  p e r m i t t i n g  shutdown of t h e  
C e n t r a l  Water C h i l l e r  d u r i n g  t h e  w i n t e r  months. 

The p r o j e c t  a l s o  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  B u i l d i n g  4487 ( L a b o r a t o r y  and O f f i c e  Buiding)  computer room 
HVAC sys tems .  The work w i l l  i n c l u d e  s e g r e g a t i o n  of computer rooms from a d j a c e n t  o f f i c e s  and c o n f e r e n c e  rooms 
t o  pe rmi t  be t te r  use  o f  demand c a p a b i l i t y ,  and m o d i f i c a t i o n s  t o  make computer waste h e a t  a v a i l a b l e  f o r  h e a t i n g  
t h e  b u i l d i n g .  

M o d i f i c a t i o n s  t o  t h e  HVAC sys tems  i n  B u i l d i n g  4663 (Computer F a c i l i t y )  w i l l  i n c l u d e  r e p l a c i n g  40 o b s o l e t e ,  
d e t e r i o r a t e d  a i r - h a n d l i n g  u n i t s  w i t h  11 new c h i l l e d  water t y p e  and 21 c h i l l e d  water, p rocess- coo l ing  u n i t s  
des igned  f o r  use  i n  computer room a p p l i c a t i o n  by making maximum use  o f  computer- generated heat .  

Modular b o i l e r s  w i l l  be i n s t a l l e d  i n  B u i l d i n g s  4605 (Non- des t ruc t ion  E v a l u a t i o n  L a b ) ,  4618 ( H y d r a u l i c  Test 
F a c i l i t y ) ,  4628 (Cryogenic  T e s t i n g  F a c i l i t y ) ,  4647 (Compressor B u i l d i n g ) ,  4649 (Mul t i- purpose  High Bay 
F a c i l i t y ) ,  4656 ( H y d r a u l i c  Equipment Development F a c i l i t y ) ,  4659 (High P r e s s u r e  GN2 F a c i l i t y ) ,  and 4678 ( O f f i c e  
and S t o r a g e  B u i l d i n g )  t o  meet year- round s t e a d h e a t i n g  r e q u i r e m e n t s .  A l l  v a l v i n g  n e c e s s a r y  t o  p e r m i t  c u t t i n g  
o f f  t h e  e x i s t i n g  steam s u p p l y  t o  t h e  b u i l d i n g s  w i l l  a l s o  be i n c l u d e d ,  as w i l l  t h e  n e c e s s a r y  e l ec t r i ca l  and 
water c o n n e c t i o n s  t o  t h e  new b o i l e r s .  Both e l e c t r i c a l  and o i l - f i r e d  b o i l e r s  w i l l  be ana lyzed  d u r i n g  the  d e s i g n  
phase  t o  de te rmine  t h e  most economical  system i n  terms o f  i n i t i a l  and l i f e - c y c l e  c o s t s ,  as well as f o s s i l  f u e l  
consumption.  

T h i s  p r o j e c t  a l s o  p r o v i d e s  f o r  t h e  i n s t a l l a t i o n  o f  modular b o i l e r s  i n  B u i l d i n g s  4487 ( L a b o r a t o r y  and O f f i c e  
B u i l d i n g ) ,  4663 (Computer F a c i l i t y ) ,  4760 ( S u r f a c e  Treatment  F a c i l i t y ) ,  4705 ( F a b r i c a t i o n  and Machine Shop) 
and 4706 ( N e u t r a l  Buoyancy S i m u l a t o r )  t o  f u l f i l l  t h e  b u i l d i n g  r e q u i r e m e n t s  f o r  summer r e h e a t ,  p o t a b l e  h o t  
water, and p r o c e s s  steam. The work i n c l u d e s  c o n n e c t i o n s  t o  e x i s t i n g  s u p p l y  and condensa te  r e t u r n  l i n e s  where 
r e q u i r e d  f o r  a l l  f i v e  b u i l d i n g s .  Both e lec t r ic  and o i l - f i r e d  b o i l e r s  are t o  be c o n s i d e r e d  d u r i n g  t h e  d e s i g n  
phase  i n  terms of i n i t i a l  and l i f e - c y c l e  c o s t s ,  and f o s s i l  f u e l  consumption.  

For  f u r t h e r  c o n s e r v a t i o n  o f  heat e n e r g y ,  e l ec t r i c  h o t  water h e a t e r s  w i l l  be i n s t a l l e d  i n  t e n  b u i l d i n g s  where 
o n l y  r e h e a t  and/or  p o t a b l e  h o t  water are r e q u i r e d  and t h e  b u i l d i n g s  w i l l  be removed from t h e  d i s t r i b u t i o n  
sys tems  d u r i n g  t h e  summer months. I n s t a l l a t i o n  o f  these modular b o i l e r s  and h o t  water heaters w i l l  pe rmi t  
complete  shutdown of  t h e  RASS and some 60-75 p e r c e n t  o f  t h e  MSFC sys tems .  
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PROJECT COST ESTIMATE: 
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B u i l d i n g  4708, Eng ineer ing  & Development Labora to ry .  
B u i l d i n g  4471, S t o r a g e  and O f f i c e  B u i l d i n g  .......... 
B u i l d i n g  4487, Labora to ry  and Office B u i l d i n g  ....... 
B u i l d i n g  4663, Computer F a c i l i t y  .................... 

B u i l d i n g  4475, Hazardous O p e r a t i o n s  F a c i l i t y  ........ 
--- 

LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 

I n s t a l l a t i o n  o f  modular b o i l e r s  and water h e a t e r s . . . . . .  - -- --- - -- 
EauiDment................................................ --- --- --- 
F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... --- --- --- 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... 
L I S T  OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  P lan  
F i g u r e  2 - Economizer Cycle 
F i g u r e  3 - T y p i c a l  Timer Cont ro l  o f  HVAC U n i t s  

c o s t  

2.640.000 

2 ,035,000 
(310,000)  

(50 ,000)  
(30 ,000)  
(25 ,000)  
( 15,000)  
(95,000)  

~ 1 9 0 , 0 0 0 )  
(90 ,000)  

(220,000) 
(1 ,010 ,000)  

605,000 

2.640.000 
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OTHER EQUIPMENT SUMMARY: 

The re  is no o t h e r  equipment r e q u i r e d  t o  be used  w i t h  t h i s  f a c i l i t y  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING TO COMPLETE THIS  PROJECT: 

No f u t u r e  CoF f u n d i n g  is a n t i c i p a t e d  for  t h i s  p r o j e c t .  
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MARSHALL SPACE F L I G H T  CENTER 
F I S C A L  YEAR 1980 E S T I M A T E S  

MODIFICATIONS TO VARIOUS BUILD1 NGS, ECONOMIZER CYCLE 
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MARSHALL SPACE F L  I 6 H T  CENTER 
F I S C A L  YEAR 1980 ESTIMATES 

MODIFICATIONS TO VARIOUS BUILDINGS 
T Y P I C A L  T IMER CONTROL OF HVAC U N I T S  

m 

I VARIABLE  VOLUME 
OUTSIDE A I R  

' 

+ --+q I 

START 
T IME CLOCK 

OR UCS 

I 
A I R  I 

WI'EN HEAT 
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I 

FIGURE 3 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATIONS OF ROOFS, VARIOUS BUILDINGS 

L O C A T I O N  P L A N  I 

N 

#PROJECT 

FIGURE 1 



CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1980 ESTIMATES 

PROJECT TITLE:  R e h a b i l i t a t i o n  o f  Roofs ,  Var ious  B u i l d i n a s  

INSTALLATION: George C .  Marsha l l  SDace F l i a h t  C e n t e r  

FY 1980 CoF ESTIMATE: $900,000 

LOCATION OF PROJECT: Marsha l l  Space F l i g h t  C e n t e r ,  Madison County, Alabama 

C O G N I Z A N T  HEADQUARTERS OFFICE: Office of  t h e  Compt ro l l e r ,  F a c i l i t i e s  D i v i s i o n  

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Des ian  C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 44,000 i- - 44,000 
C a p i t a l i z e d  i n v e s t m e n t . . . .  ................................. N / A  29,177.5 06 29.377.506 

T o t a l . . . . .  ............................................... 29.421.506 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  r o o f s  o f  t e n  major b u i l d i n g s  a t  Marsha l l  Space F l i g h t  
Cen te r  ( F i g u r e  l), by t h e  rep lacement  and /o r  r e p a i r  o f  approx imate ly  1700 s q u a r e s  o f  r o o f i n g  ( a  s q u a r e  i S  100 
s q u a r e  f e e t ) .  The proposed work i n c l u d e s  s e l e c t e d  r o o f  p o r t i o n s  o f  B u i l d i n g s  4249, 4482, 4487, 4491, 4612, 
4619, 4663, 4666, 4697, and 4704. Work is r e q u i r e d  t o  r e c t i f y  b l i s t e r i n g ,  sof t  s p o t s ,  d r y i n g- o u t ,  and 
a l l i g a t o r i n g  o f  r o o f  s u r f a c e s .  Th i s  c a l l s  f o r  t h e  replacement  o f  r o o f i n g ,  i n s u l a t i o n  and damaged f l a s h i n g .  
T h i s  r e h a b i l i t a t i o n  w i l l  c o r r e c t  t h e  d e t e r i o r a t e d  c o n d i t i o n  o f  t h e  b u i l d i n g  r o o f s ,  r educe  maintenance c o s t s ,  
and e l i m i n a t e  t h e  p o s s i b i l i t y  o f  damage t o  c e i l i n g s ,  f l o o r ,  l i g h t  f i x t u r e s ,  and equipment.  
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P R o J E C T N  : 

The r e h a b i l i t a t i o n  o f  r o o f s  is  e s s e n t i a l  t o  p r o t e c t  and p r e s e r v e  f a c i l i t y  c a p a b i l i t y  and t o  remove t h e  t h r e a t  
of unscheduled i n t e r r u p t i o n  t o  t h e  C e n t e r ' s  r e s e a r c h  o p e r a t i o n s .  By 1980, t h e  roof  age o f  t h e s e  f a c i l i t i e s  
w i l l  r ange  from 15 t o  37 y e a r s ,  w i t h  t h e  a v e r a g e  be ing  22 y e a r s .  Normal roof l i fe t ime i n  t h i s  geograph ic  area 
is  15 y e a r s  o r  abou t  and ,  c o n s e q u e n t l y ,  t h e s e  r o o f s  have se rved  a normal ly  expec ted  l i f e  s p a n .  Higher p r i o r i t y  
m i s s i o n- r e l a t e d  needs  coupled w i t h  l i m i t e d  r e s o u r c e s  have r e s u l t e d  i n  t h e  need t o  p r o g r e s s i v e l y  d e f e r  major 
roof  maintenance work f o r  t h e  l a s t  t h r e e  y e a r s  and t h i s  h a s  added t o  t h e  u l t i m a t e  urgency of  doing t h i s  work 
now. The r o o f s  i n  t h i s  p r o j e c t  have been c o n t i n u o u s l y  patched many times i n  t h e  p a s t  15 y e a r s  and i n  many 
areas t h e  p a t c h e s  have been r e p a t c h e d .  A s  a r e s u l t ,  t h e  maintenance c o s t  is i n c r e a s i n g  each y e a r .  Th i s  p r o j e c t  
w i l l  p r o v i d e  f o r  t h e  r e f u r b i s h m e n t  of  t h e  r o o f s  t o  p r o t e c t  t h e  b u i l d i n g  s t r u c t u r a l  i n t e g r i t y  and p r e v e n t  
p o s s i b l e  damage which could  c o s t  s e v e r a l  times t h e  c o s t  o f  t h e  r o o f  r e p a i r s .  Many areas on t h e  r o o f s  are s o f t  
and spongy, i n d i c a t i n g  a breakdown of  t h e  i n s u l a t i o n .  Once r o o f  i n s u l a t i o n  is s a t u r a t e d  w i t h  water,  it m u s t  
be r e p l a c e d .  Imminent danger  of  r o o f  f a i 1 u r . j  is c l e a r l y  demonstra ted  by b l i s t e r s ,  s o f t  s p o t s ,  a i r  p o c k e t s ,  
and c racked  and d r i e d  o u t  areas. Roofs i n  t h i s  c o n d i t i o n  must be r e p a i r e d  o r  r e p l a c e d  as soon as p o s s i b l e  t o  
p r e c l u d e  damage t o  b u i l d i n g  s t r u c t u r e s ,  c e i l i n g s ,  l i g h t  f i x t u r e s ,  and s e n s i t i v e  e l e c t r o n i c  equipment.  Counter 
f l a s h i n g ,  r o o f  v e n t s ,  g u t t e r s  and downspouts are r u s t e d  o r  i n  bad c o n d i t i o n  and need rep lacement  on some o f  
t h e  b u i l d i n g s  l i s t e d .  The b u i l d i n g s  inc luded  i n  t h i s  p r o j e c t  r e p r e s e n t  some 797,000 s q u a r e  f ee t  (74 ,000  s q u a r e  
meters) of  o f f i c e ,  l a b o r a t o r y ,  and shop s p a c e ,  or approx imate ly  22 p e r c e n t  o f  MSFC's i n v e n t o r y  o f  a c t i v e  u s a b l e  
s p a c e .  

IMPACT OF DELAY: 

Delay of r e p a i r i n g  t h e  r o o f s  r e q u e s t e d  i n  t h i s  p r o j e c t  w i l l  s u b j e c t  t h e  b u i l d i n g s  t o  damage from water 
l e a k a g e .  Damage t h a t  could  occur  would v a r y  from b u i l d i n g  damage, t o  s e r i o u s  damage t o  v a l u a b l e  R&D equipment .  
Delay w i l l  a l s o  make it n e c e s s a r y  t o  c o n t i n u e  less e f f e c t i v e  and economical  e f f o r t s  t o  p a t c h  on r j  w i d e r  b a s i s .  

PROJECT DESCRIPTION: 

Th i s  p r o j e c t  a d d r e s s e s  t h e  r e h a b i l i t a t i o n  o f  approx imate ly  1700 s q u a r e s  o f  roof  area.  The b u i l d i n g s  s e l e c t e d  
have been determined t o  be t h o s e  i n  g r e a t e s t  need o f  r e p a i r .  Approximately 1200 s q u a r e s  o f  r o o f i n g  on 7 
b u i l d i n g s  w i l l  be r e p a i r e d  by r e p l a c i n g  g r a v e l  guard  foam glass  i n s u l a t i o n ,  c o u n t e r  f l a s h i n g ,  c a n t s ,  n a i l e r s ,  
and 5- ply  b u i l t - u p  r o o f i n g .  Approximately 450 s q u a r e s  o f  5- ply b u i l t - u p  r o o f i n g  o n l y  w i l l  be i n s t a l l e d  on 2 
b u i l d i n g s .  Bu i ld ing  4704 h a s  a 50- square c o r r u g a t e d  metal r o o f ,  which w i l l  be r e p a i r e d  by s p r a y i n g  two c o a t s  
o f  b l a c k  emuls ion sealer and one f i n i s h  a p p l i c a t i o n  o f  aluminum c o a t i n g .  A l l  r o o f s  w i l l  have a smooth s i l v e r -  
g r a y  f i n i s h  t o  re f lec t  s o l a r  h e a t  as an energy  c o n s e r v a t i o n  measure.  Roof d r a i n s ,  g u t t e r s ,  and downspouts 
w i l l  be r e a l i g n e d  and r e p l a c e d  as r e q u i r e d .  
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PROJECT COST ESTIMATE: 

Uni t  of Uni t  
Mea s u r  e Q u a n t i t y  - c o s t  

Land A c a u i s i t i o n . . . . . . . . . . . . .  - -- --- - -- ............................ 
C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- ................... 

1,650 409.82 Replace  r o o f i n g ,  c a n t s  and n a i l e r s . . . . . . . . . . . . . . . . . . . . .  SQ 
Replace i n s u l a t i o n . . . . . . . . . . . . . . .  ...................... SQ 1 , 200 50.92 
Roof c o a t i n g  ........................................... SQ 50 114 .OO 
Replace s h e e t  metal and d r a i n s . . . . . . . . .  ................ LS --- --- 

EauiDment. --- --- --.. ............................................... 
F a l l o u t  Shel ter  ( n o t  f e a s ib l e )  - -- - -- --- ........................... 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . .  ......................................................... 
LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  P lan  

OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment is r e q u i r e d .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

- c o s t  

900.000 

676,200 
61,100 

5 , 700 
157 , 000 

It is a n t i c i p a t e d  t h a t  an average  of  about  $700,000 p e r  y e a r  over  t h e  f o l l o w i n g  f o u r  y e a r s  w i l l  be r e q u i r e d  
t o  " c a t c h  up" so t h a t  a normal maintenance program can be e f f e c t i v e  u n t i l  t h e  n e x t  c y c l e  o f  major r e h a b i l i t a t i o n  
is  needed.  
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WALLOPS FLIGHT CENTER 
FISCAL YEAR 1980 ESTIMATES 

CONSTRUCTION OF FACILITIES OPERATIONS SHOP BUILDING 
LOCATION/SITE PLAN 

SPRINKLER SYSTEM 

I\ FACILITIES OPERATIONS 

I I F-10 Bu'lD1N6 

/ I  rl 13,500 S.F. p-"-I VEHICLE MAINTENANCE 
I n  I 8 WELDING 11,250 S.F. 

22,320 S.F. 
AIR CONDITIONING 

Figure 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

PROJECT TITLE:  C o n s t r u c t i o n  o f  F a c i l i t i e s  ODerat ions  ShOD B u i l d i n n  

INSTALLATION: Wallops F l i n h t  C e n t e r  

FY 1980 CoF ESTIMATE: $1.100.00 0 

LOCATION OF PROJECT: Wallops F l i g h t  C e n t e r ,  Wallops I s l a n d ,  V i r g i n i a  

COGNIZANT HEADQUARTERS OFFICE: Office o f  t h e  Compt ro l l e r ,  F a c i l i t i e s  D i v i s i o n  

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is  r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Desian C o n s t r u c t i o n  Total 

S p e c i f i c  CoF fund ing  ....................................... 95,000 
C a p i t a l i z e d  i n v e s t m e n t . . .  .................................. N / A  

T o t a l  .................................................... 95.000 

95,000 - -- 
95.000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s o l i d a t i o n  o f  t h e  maintenance shop f u n c t i e n s  a t  t h e  Wallops F l i g h t  Cen te r  
(WFC) i n t o  a new shop b u i l d i n g  o f  30,000 s q u a r e  feet  (2 ,787  s q u a r e  meters) ( F i g u r e  1 ) .  
p r e s e n t l y  l o c a t e d  i n  seven  s u b s t a n d a r d  30-year o l d  b u i l d i n g s .  The new shop b u i l d i n g  w i l l  be c e n t r a l l y  l o c a t e d ,  
of  pre- engineered s t ee l  c o n s t r u c t i o n ,  w i t h  energy  e f f i c i e n t  mechanical  and e l ec t r i ca l  sys tems .  
f a c i l i t y  is r e q u i r e d  at  t h i s  time t o  improve t h e  working c o n d i t i o n s  and o p e r a t i o n s  o f  t h e s e  v i t a l  maintenance 
f u n c t i o n s .  

These f u n c t i o n s  are 

T h i s  new 
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PROJECT JUSTIFICATION: 

T h i s  p r o j e c t  w i l l  c o n s o l i d a t e  t h e  C e n t e r ' s  maintenance f u n c t i o n s  from seven o l d ,  s u b s t a n d a r d  b u i l d i n g s  i n t o  
a new c e n t r a l l y  l o c a t e d  shop b u i l d i n g .  The seven b u i l d i n g s  are s c a t t e r e d  over  a d i s t a n c e  o f  3 ,000 f ee t  (914 
meters),  are  beyond economical  r e h a b i l i t a t i o n  and w i l l  be demol ished.  T h i s  c o n s o l i d a t i o n  is  t h e  r e s u l t  of  a 
u t i l i z a t i o n  s t u d y  o f  t h e  e x i s t i n g  f a c i l i t i e s  which examined s e v e r a l  o p t i o n s  and was d i r e c t e d  towards  more 
economical  o p e r a t i o n s .  The c o n s o l i d a t i o n  o f  t h e  F a c i l i t i e s  O p e r a t i o n s  Branch w i l l  r e s u l t  i n  a r e d u c t i o n  o f  
e n e r g y  consumption,  permit  b e t t e r  u t i l i z a t i o n  o f  a v a i l a b l e  equipment and p e r s o n n e l ,  and p r o v i d e  an  improved 
l e v e l  o f  maintenance s u p p o r t .  
e l e c t r i c a l ,  c a r p e n t r y ,  u t i l i t y ,  and a i r  c o n d i t i o n i n g  shops ,  and f o r  t h e  branch o f f i c e  ( F i g u r e  2 ) .  

The new shop f a c i l i t y  w i l l  p r o v i d e  s p a c e  f o r  85 p e o p l e  i n  t h e  v e h i c l e  ma in tenance ,  

T h i s  p r o j e c t  is  needed a t  t h i s  time t o  pe rmi t  t h e  d e m o l i t i o n  o f  b u i l d i n g s  which are beyond t h e i r  u s e f u l  
l i v e s ,  improve working c o n d i t i o n s  and o p e r a t i o n s ,  s a v e  energy ,  and p r o v i d e  b e t t e r  maintei iance s u p p o r t  w i t h  t h e  
a v a i l a b l e  manpower. 

IMPACT OF DELAY: 

The d e l a y  i n  p r o v i d i n g  f o r  t h e s e  v i t a l  r e s e a r c h  s u p p o r t  f a c i l i t i e s  w i l l  i n v o l v e  t h e  c o n t i n u a t i o n  o f  v e r y  
u n s a t i s f a c t o r y  c o n d i t i o n s  and t h e  p r o b a b l e  e x p e n d i t u r e  o f  r e s o u r c e s  on o l d  f a c i l i t i e s  w i t h  l i m i t e d  r e s u l t s .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p r o v i d e s  for  t h e  c o n s t r u c t i o n  o f  a 30,000-square f o o t  ( 2 , 7 8 7  s q u a r e  mete r )  pre- engineered s t ee l  
b u i l d i n g  w i t h  i n s u l a t e d  w a l l  and r o o f  p a n e l s .  The b u i l d i n g  w i l l  be l o c a t e d  n e a r  t h e  T e c h n i c a l  S e r v i c e  Shops 
and Office,  B u i l d i n g  F- 0 ,  on an e x i s t i n g  c o n c r e t e  ap ron .  E lec t r ica l ,  steam, water, and s a n i t a r y  s e r v i c e s  
w i l l  be extended t o  t h e  b u i l d i n g .  Shop space  w i l l  be provided f o r :  v e h i c l e  maintenance o f  11,000 s q u a r e  f ee t  
(1 ,022  s q u a r e  meters), e l ec t r i ca l  o f  4 ,000 s q u a r e  feet  (372 s q u a r e  m e t e r s ) ,  c a r p e n t r y  of  4,000 s q u a r e  fee t  
(372 s q u a r e  m e t e r s ) ,  u t i l i t y  o f  4 ,000 s q u a r e  feet  (372 s q u a r e  m e t e r s ) ,  a i r  c o n d i t i o n i n g  o f  4,200 s q u a r e  fee t  
(380 s q u a r e  m e t e r s ) ,  and o t h e r s .  Operable  v e h i c l e  access d o o r s ,  p a r t s  and t o o l  s t o r a g e  space  w i l l  be p rov ided  
f o r  e a c h  shop space .  S u i t a b l e  e l ec t r i c  power, l i g h t i n g ,  i n s t a l l e d  shop equipment ,  h e a t i n g  and v e n t i l a t i o n  
w i l l  be p rov ided .  I n  a d d i t i o n ,  l o c k e r  room f a c i l i t i e s  and a i r  c o n d i t i o n e d  mezzanine- level  o f f i c e  space  o f  
1 ,500  s q u a r e  feet (139 s q u a r e  m e t e r s )  w i l l  be i n c l u d e d .  Appropr ia te  s a f e t y  and f i r e  p r o t e c t i o n  sys tems  w i l l  
be  i n s t a l l e d  i n  t h e  b u i l d i n g .  

T h i s  work a l s o  i n c l u d e s  t h e  d e m o l i t i o n  and s i t e  r e s t o r a t i o n  o f  B u i l d i n g s  E-52, F-20, F-21, F-110, F - I l l ,  
F-223, and M-1 . 
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PROJECT COST ESTIMATE: 

The basis of  t h i s  c o s t  e s t i m a t e  is a P r e l i m i n a r y  Engineer ing  Repor t .  

Uni t  o f  Uni t  
Measure Q u a n t i  t v  

Land Acauisition................. --- --- --- ........................ 
C o n s t r u c t i o n  --- --- --- ............................................. 

--- --- U t i l i t i e s  ( o u t s i d e  5 '  l i n e )  ............................ LS 
A r c h i t e c t u r a l  .......................................... SF 30,000 19.67 
Plumbing ............................................... SF 30,000 1.67 
H V A C . . . . . . . .  SF 30,000 3.67 
Electr ical  ............................................. SF 30,000 4.00 

........................................... 

--- --- EauiDment . . . . . . . . .  ....................................... LS 

Demoli t ion and S i t e  R e s t o r a t i o n . . . . . . . . . . . . . . . . . . .  ....... SF 50,000 2.20 

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  --- --- --- ........................... 
T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................................................. 

LIST OF RELATED GRAPHICS: 

c o s t  

920.000 
50,000 

590,000 
50,000 

110,000 
120,000 

70,000 

1 l0,OOQ 

1.100.000 

F igu re  1 - Location/Site Plan 
Figu re  2 - F l o o r  P l an  
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OTHER EQUIPMENT SUMMARY: 

There is no o t h e r  equipment r e q u i r e d  t o  be used w i t h  t h i s  f a c i l i t y  p ro jec t .  

FUTURE C o F  E S T I M A T E D  FUNDING REQUIRED T O  COMPLETE THE P R O J E C T :  

N o  f u r t h e r  funding  is a n t i c i p a t e d  for  t h i s  p r o j e c t  a t  t h i s  t ime. 
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CON ST RUC T I ON OF FA C I L I T  I E S 

FISCAL YEAR 1980 ESTIMATES 

PROJECT T I T L E :  C o n s t r u c t i o n  o f  N a t i o n a l  T r a n s o n i c  F a c i l i t v  

INSTALLATION: Lannlev Research C e n t e r  

FY 1980 CoF ESTIMATE: $12.000.000 

LOCATION OF PROJECT: Hampton, V i r g i n i a  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Aeronau t i cs  and Space Technology 

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 7 ,850 ,000  73,000,000 80,850,000 
C a p i t a l i z e d  i n v e s t m e n t . .  ................................... N / A  4.942 .OOQ 4 ,942 ,000  

T o t a l  .................................................... 7 .  850,000 77.942.  OOQ 85,792,000 

SUMMARY PURPOSE AND SCOPE: 

C o n s t r u c t i o n  of  t h e  N a t i o n a l  T r a n s o n i c  F a c i l i t y  (NTF) a t  Langley Research Center  ( F i g u r e  11 ,  began w i t h  FY 
1977 f u n d i n g ,  was c o n t i n u e d  w i t h  FY 1978 and FY 1979 f u n d i n g ,  and w i l l  be completed w i t h  t h i s  r e q u e s t e d  fund ing .  
T h i s  f a c i l i t y ,  a t r a n s o n i c  wind t u n n e l  which w i l l  s e r v e  t h e  r e s e a r c h  needs  of  NASA and t h e  development t e s t i n g  
needs  o f  DOD and t h e  a e r o s p a c e  i n d u s t r y ,  w i l l  p r o v i d e  a t o t a l l y  new and v i t a l  c a p a b i l i t y  t o  t e s t  a broad 
spec t rum of  a e r o n a u t i c a l  v e h i c l e s ,  i n c l u d i n g  c i v i l ,  commercial ,  m i l i t a r y ,  as w e l l  as space  v e h i c l e s ,  a t  f u l l -  
scale  Reynolds numbers. It w i l l  employ a c ryogen ic  tes t  medium f o r  a c h i e v i n g  h igh  Reynolds numbers w i t h o u t  
e x c e s s i v e  model l o a d s  or  power r e q u i r e m e n t s ,  Th i s  w i l l  i nvo lve  i n j e c t i o n  and subsequen t  e v a p o r a t i o n  o f  l i q u i d  

CF 9- 2  



n i t r o g e n  t o  deve lop  t h e  e x t r e m e l y  low t e m p e r a t u r e  tes t  medium i n  an  o t h e r w i s e  c o n v e n t i o n a l  f an- dr iven  c l o s e d  
c i r c u i t  wind t u n n e l .  With t e m p e r a t u r e ,  p r e s s u r e  and speed i n d e p e n d e n t l y  c o n t r o l l e d ,  t h e  f a c i l i t y  w i l l  pe rmi t  
c lear  s e p a r a t i o n  o f  a e r o e l a s t i c ,  Mach number and Reynolds number e f fec t s  on t h e  aerodynamic performance o f  
t e s t  c o n f i g u r a t i o n s .  The c a p a b i l i t y  t o  s e p a r a t e  t h e s e  effects  h a s  h e r e t o f o r e  been u n a t t a i n a b l e  i n  ground 
f a c i l i t i e s .  Thus, when comple ted ,  t h e  new t u n n e l  w i l l  p r o v i d e  an  e n t i r e l y  new realm o f  r e s e a r c h  c a p a b i l i t y  
g e a r e d  n o t  o n l y  t o  Reynolds numbers, b u t  a l s o  t o  t h e  a b i l i t y  t o  i n v e s t i g a t e  o t h e r  s i g n i f i c a n t  aerodynamic 
p a r a m e t e r s  i n d e p e n d e n t l y  of  one a n o t h e r .  

Funding r e q u e s t e d  f o r  FY 1980 w i l l  be used t o  complete  b o t h  t h e  f a b r i c a t i o n  o f  t he  t u n n e l  s t r u c t u r a l  components 
and t h e i r  i n s t a l l a t i o n .  It w i l l  a l s o  p r o v i d e  f o r  c o n t i n u a t i o n  o f  work on t h e  t u n n e l  d r i v e  sys tem and it w i l l  
s u p p o r t  t h e  beg inn ing  o f  c o n s t r u c t i o n  on a l l  o f  t he  remaining NTF work packages .  

A n a l y s i s  o f  p r o j e c t  s c h e d u l e s  and p r o j e c t  management c a p a b i l i t i e s  i n d i c a t e  t h a t  s c h e d u l i n g  r e s o u r c e s  i n  
s e v e r a l  c o n s e c u t i v e  y e a r s ,  as is  done f o r  t h i s  p r o j e c t ,  w i l l  n o t  a d v e r s e l y  affect  t h e  o p e r a t i o n a l  s c h e d u l e  f o r  
t h i s  large f a c i l i t y .  A t  p r e s e n t ,  t h e  NTF is  expected t o  be o p e r a t i o n a l  i n  t h e  l a t t e r  h a l f  o f  1982. Most o f  
t h e  p r e l i m i n a r y  e n g i n e e r i n g ,  s p e c i a l  s t u d i e s  and d e s i g n  have been comple ted ,  and a c t u a l  c o n s t r u c t i o n  was 
i n i t i a t e d  i n  l a t e  1976. 

PROJECT JUSTIFICATION: 

World l e a d e r s h i p  i n  a i r c ra f t  d e s i g n  and t h e  s u p e r i o r i t y  o f  U.S. m i l i t a r y  f l i g h t  v e h i c l e s  are h e a v i l y  dependent  
I n  r e c e n t  y e a r s ,  an u r g e n t  need h a s  developed f o r  s e v e r a l  new ground 

Th is  need is  s u p p o r t e d  

I n  s p i t e  o f  s p e c t a c u l a r  advances  i n  aerodynamics  

upon ongoing r e s e a r c h  and new techno logy .  
f a c i l i t i e s  f o r  aerodynamic t e s t i n g  a t  t r a n s o n i c  s p e e d s  and a t  f l i g h t  Reynolds numbers. 
by t h e  Department o f  Defense ,  t h e  U.S. a e r o s p a c e  community, and by t h e  North A t l a n t i c  T r e a t y  O r g a n i z a t i o n  
Advisory  Group f o r  Aerospace Research and Development ( A G A R D ) .  
d u r i n g  t h e  las t  20 y e a r s ,  a number of l e a d i n g  a i rcraf t  developments  have encoun te red  d i f f i c u l t y  because  o f  
m i s l e a d i n g  o r  i n a d e q u a t e  wind t u n n e l  t e s t i n g  data i n  t h e  t r a n s o n i c  regime. Exper imenta l  data o b t a i n e d  from 
e x i s t i n g  low Reynolds number t r a n s o n i c  wind t u n n e l s  o f t e n  are i n a d e q u a t e  t o  p r e d i c t  f l i g h t  v e h i c l e  pe r fo rmsnce .  
T h i s  is because  a v e h i c l e  t r a v e l i n g  a t  t r a n s o n i c  speed e x p e r i e n c e s  s u p e r s o n i c  a i r  f low v e l o c i t i e s  o v e r  p o r t i o n s  
Of  i ts  s u r f a c e  area,  t h e r e b y  l e a d i n g  t o  uns teady  f low c o n d i t i o n s  where Reynolds number s e n s i t i v e  shock/boundary 
l a y e r  i n t e r a c t i o n  effects  o c c u r .  While t h e  t r a n s o n i c  f l i g h t  environment is common t o  a broad spect rum of 
f l i g h t  vehic les- such as c i v i l ,  commercia l ,  m i l i t a r y ,  and s p a c e - - t h i s  "Reynolds number s e n s i t i v e "  
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aerodynamic environment g e n e r a l l y  is d i f f i c u l t  t o  s t u d y  a n a l y t i c a l l y  and t h u s ,  a c c u r a t e  exper imenta l  data a t  
o r  n e a r  f l i g h t  Reynolds numbers are r e q u i r e d  for  an adequa te  s o l u t i o n .  

A wind t u n n e l  p e r m i t t i n g  a c c u r a t e  e x p e r i m e n t a l  measurement a t  t r a n s o n i c  s p e e d s  approach ing  f l i g h t  Reynolds 
numbers is  t h e r e f o r e  n e c e s s a r y  f o r  t h e  c o n t i n u i n g  development o f  new techno logy .  Th i s  w i l l  a l l o w  i n c r e a s e s  
i n  t h e  e f f i c i e n c y ,  performance,  s i z e  and range  o f  c i v i l  and m i l i t a r y  a i r c ra f t .  Thus, t h e  urgency of  t h e  new 
t e s t i n g  c a p a b i l i t y  s u g g e s t s  t h a t  t h i s  f a c i l i t y  be completed a t  t h e  ea r l i e s t  p o s s i b l e  time. 

When o p e r a t i o n a l ,  t h e  NTF w i l l  p r o v i d e  t h e  t e s t  c a p a b i l i t y  t o  meet t h e  h i g h  Reynolds number, t r a n s o n i c  speed 
regime t echno logy  development r e q u i r e m e n t s  o f  NASA, DOD and i n d u s t r y .  Cur ren t  p lann ing  i n d i c a t e s  t h a t  NASA 
programs w i l l  u se  approx imate ly  40 p e r c e n t  o f  t h e  a v a i l a b l e  test  time, DOD 40 p e r c e n t  a l s o ,  and i n d u s t r y  20 
p e r c e n t .  To meet these program needs ,  t h e  t u n n e l  w i l l  be o p e r a t e d  on a t w o- s h i f t  bas i s .  Approximately 75 
p e r c e n t  of t h e  NTF o p e r a t i o n  w i l l  be conducted u s i n g  t h e  c r y o g e n i c  tes t  medium, consuming on t h e  o r d e r  o f  90- 
120 thousand t o n s  o f  l i q u i d  n i t r o g e n  pe r  y e a r .  

The c a p a b i l i t y  t o  s i m u l a t e  f u l l - s c a l e  Reynolds numbers on a model i n  a wind t u n n e l  a t  Mach numbers n e a r  1 . 0  
r e q u i r e s  a workable tes t  s e c t i o n  s i z e  o f  9.2 x 8 . 2- f e e t  ( 2 . 5  x 2 . 5  meters) w i t h  a maximum o p e r a t i n g  p r e s s u r e  
o f  abou t  130 p s i  (896,000 newtons p e r  s q u a r e  meter). It a l s o  r e q u i r e s  run times long  enough t o  p e r m i t  a c c u r a t e  
da ta  measurements i n  a l l  areas o f  aerodynamic r e s e a r c h .  The q u a l i t y  o f  t he  t e s t  f low shou ld  be o f  t h e  h i g h e s t  
p r a c t i c a l  l e v e l .  There are no known wind t u n n e l s  i n  t h e  United S t a t e s  o r  Europe t h a t  w i l l  s a t i s f y  these 
r e q u i r e m e n t s .  The need fo r  an a e r o n a u t i c a l  t e s t  f a c i l i t y  w i t h  t h e s e  c a p a b i l i t i e s  was conf i rmed i n  FY 1977, 
FY 1978 and a g a i n  i n  FY 1979, i n  which y e a r s  $25 m i l l i o n ,  $23.5 m i l l i o n ,  and $24 m i l l i o n ,  r e s p e c t i v e l y ,  were 
made a v a i l a b l e  f o r  c o n s t r u c t i o n  o f  t h e  NTF. The FY 1980 r e q u e s t  i s  f o r  r e s o u r c e s  t o  complete  work a l r e a d y  
begun on t h i s  f a c i l i t y .  

IMPACT OF DELAY: 

The need f o r  s i g n i f i c a n t l y  improved ground tes t  c a p a b i l i t y  o f  aerodynamic c o n f i g u r a t i o n s  i n  t h e  h i g h  Reynolds 
number, t r a n s o n i c  f l i g h t  regime has been v a l i d a t e d  and f u l l y  suppor ted  by p r i o r  y e a r s  r e s o u r c e s  a v a i l a b i l i t y .  
With t h i s  r e q u e s t ,  t h e  f o u r t h  f o r  t h i s  m u l t i y e a r  funded p r o j e c t ,  c o n s t r u c t i o n  can proceed t o  complet ion as 
schedu led  i n  an  o r d e r l y  and b u s i n e s s- l i k e  f a s h i o n .  Delay would n o t  o n l y  impact schedu led  complet ion bu t  a l s o  
i t  would g r e a t l y  impact t o t a l  u l t i m a t e  c o s t  o f  t h i s  f a c i l i t y .  A number o f  c o n t r a c t s ,  s tarted w i t h  p r i o r  y e a r s  
r e s o u r c e s ,  w i l l  be completed w i t h  t h e s e  r e q u e s t e d  funds .  Delay would r e q u i r e  t h e  l e n g t h e n i n g  of  t h e  s c h e d u l e s  
f o r  these p a r t i c u l a r  c o n t r a c t s  a t  a n  i n c r e a s e d  c o s t  t o  t h e  government.  Also ,  such d e l a y  would a f f ec t  o t h e r  
c o n t r a c t s  which i n t e r f a c e  w i t h  t h e  d i r e c t l y  impacted work packages .  
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PROJECT DESCRIPTION: 

FY 1980 r e s o u r c e s  w i l l  p r o v i d e  t h e  f o u r t h  s e q u e n t i a l  funding e lement  f o r  t h e  c o n s t r u c t i o n  o f  a f a n- d r i v e n ,  
c l o s e d  c i r c u i t  wind t u n n e l  as shown i n  F i g u r e  4 .  It w i l l  be 200 fee t  (61 m e t e r s )  l o n g ,  48 fee t  (14 .6  m e t e r s )  
wide ,  w i l l  v a r y  i n  d i a m e t e r  from 40 feet  (12 .2  m e t e r s )  t o  11 fee t  ( 3 . 4  m e t e r s ) ,  and w i l l  have an o p e r a t i n g  
p r e s s u r e  range  from 14.7 p s i  (101,4C)O newtons p e r  s q u a r e  mete r )  t o  a maximum o f  130 p s i  (896,000 newtons p e r  
s q u a r e  mete r )  and an o p e r a t i n g  t e m p e r a t u r e  range  from 155OF t o  -300°F ( 3 4 1 . 5 O K  t o  88.7OK). Cryogenic t e m p e r a t u r e s  
w i l l  be o b t a i n e d  by e v a p o r a t i n g  l i q u i d  n i t r o g e n  t h a t  h a s  been i n j e c t e d  i n t o  t h e  t u n n e l  c i r c u i t .  The c r y o g e n i c  
approach  is now t h e  most e f f e c t i v e  energy  conse rv ing  t e c h n i q u e  f o r  a c h i e v i n g  h i g h  Reynolds numbers w i t h o u t  
e x c e s s i v e  model l o a d s .  The t u n n e l  p r e s s u r e  s h e l l  w i l l  be f a b r i c a t e d  from s t a i n l e s s  s tee l  and w i l l  be i n s u l a t e d  
i n t e r n a l l y  t o  c o n t a i n  t h e  c o l d  gas. A f i x e d- p i t c h  s i n g l e - s t a g e  f a n  w i l l  d r i v e  t h e  t u n n e l  a i r  f low th rough  an 
8 . 2  x 8.2-Foot ( 2 . 5  x 2 . 5  m e t e r s )  s l o t t e d  tes t  s e c t i o n  t o  produce Mach numbers r ang ing  from 0 . 2  t o  1 .2 .  The 
Mach number range  is o b t a i n e d  th rough  t h e  use  o f  v a r i a b l e  speed motors  and v a r i a b l e  i n l e t  g u i d e  vanes .  

A th ree- dimens iona l  model s u p p o r t  system ( F i g u r e s  5 and 61 ,  hav ing  an a n g l e  o f  a t t a c k  range  o f  30 d e g r e e s ,  
Viewing p o r t s  i n  t h e  wal ls  o f  t h e  s l o t t e d  tes t  s e c t i o n  w i l l  be p rov ided  w i l l  be i n s t a l l e d  i n  t h e  t e s t  r e g i o n .  

f o r  remote t e l e v i s i o n  viewing o f  t h e  model under t e s t .  

The NTF is  b e i n g  c o n s t r u c t e d  on t h e  s i t e  o f  t h e  r e c e n t l y  demolished 4x4-Foot ( 1 . 2  x 1 . 2  m e t e r s )  S u p e r s o n i c  
Wind Tunnel (4-Foot SWT) ( F i g u r e  2 )  and w i l l  i n c o r p o r a t e  t h e  e l ec t r i c  motor d r i v e  sys tem of  t h a t  t u n n e l .  These 
two motors ,  which w i l l  p r o v i d e  approx imate ly  h a l f  t h e  t o t a l  o p e r a t i n g  power r e q u i r e d ,  have a combined r a t i n g  
of 47,000 HP (35,062 KW) f o r  c o n t i n u o u s  d u t y .  They are c a p a b l e  o f  70,000 HP (52,220 KW) f o r  run times up t o  
10 minu tes .  A two-speed gear system ( F i g u r e  7 )  w i l l  be p rov ided  t o  match t h e  f a n  w i t h  motors  a t  b o t h  ambient 
and t h e  f u l l - r a n g e  o f  c r y o g e n i c  t e m p e r a t u r e s .  A speed c o n t r o l  sys tem w i l l  be provided t o  a c h i e v e  a c o n s t a n t  
t o r q u e  from t h e  motor over  a wide range  o f  r e v o l u t i o n s  p e r  minute  t o  improve t h e  power c h a r a c t e r i s t i c s  of t h e  
motors  f o r  t h i s  new a p p l i c a t i o n .  A new 60,000 HP synchronous  d r i v e  motor (44,760 KW) (10 minute  r a t i n g )  W i l l  

be i n s t a l l e d  t o  p r o v i d e  t h e  a d d i t i o n a l  power r e q u i r e d  t o  a c h i e v e  t h e  greater p r e s s u r e  needed t o  o b t a i n  h i g h e r  
Reynolds numbers. The f a c i l i t y  w i l l  u s e  t h e  e x i s t i n g  c o o l i n g  t o w e r ,  pumps, a u x i l i a r y  equipment and b u i l d i n g s .  
A new two- story  shop a d d i t i o n  ( F i g u r e  3 )  o f  approx imate ly  33,500 s q u a r e  feet (3 ,112  s q u a r e  m e t e r s )  w i l l  
accommodate t h e  larger t r a n s o n i c  tes t  s e c t i o n .  The shop w i l l  i n c l u d e  s p a c e  f o r  a c o n t r o l  and d a t a  a c q u i s i t i o n  
room, and f o r  an  improved model p r e p a r a t i o n  area. Adequate c o n t r o l s ,  p r o c e s s  m o n i t o r s ,  and d a t a  a c q u i s i t i o n  
sys tems  are i n c l u d e d  i n  t h i s  p r o j e c t .  

A l i q u i d  n i t r o g e n  s t o r a g e  and s u p p l y  system w i l l  accommodate n i t r o g e n  f lows  t o  t h e  t u n n e l  a t  rates up t o  
abou t  1,000 pounds pe r  second (454 kg per  second) .  T h i s  is  r e q u i r e d  t o  remove t h e  h e a t  g e n e r a t e d  by t h e  f a n  
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d u r i n g  c o n s t a n t  c r y o g e n i c  t e m p e r a t u r e  o p e r a t i o n .  A d d i t i o n a l l y ,  a p r e s s u r e  c o n t r o l  and v e n t i n g  sys tem is 
prov ided  t o  m a i n t a i n  c o n s t a n t  p r e s s u r e  d u r i n g  data g a t h e r i n g .  The v e n t  w i l l  f eed  i n t o  an  exhaus t  s tack 
a c o u s t i c a l l y  des igned  t o  s a t i s f y  env i ronmenta l  s t a n d a r d s .  

Both t h e  d e s i g n  and c o n s t r u c t i o n  o f  t h i s  p r o j e c t  are be ing  managed on a "work package" b a s i s .  Each o f  t h e  
"work packages" c o n t a i n s  a l l  e l ements  o f  work t o  be accomplished th rough  s e p a r a t e  procurement ,  s c h e d u l i n g ,  and 
c o s t  c o n t r o l .  Th i s  approach is p a r t i c u l a r l y  e f f e c t i v e  f o r  an  e x t r e m e l y  complex f a c i l i t y  such as t h i s  because  
i t  r e s u l t s  i n  bet ter  p r o j e c t  management, improved c o m p e t i t i o n ,  and be t te r  f u n c t i o n a l  and c o s t - e f f e c t i v e  d e s i g n s .  

FY 1977 fund ing  provided f o r  t h e  d e m o l i t i o n  and removal o f  nonreusab le  p o r t i o n s  o f  3 4x4-Foot ( 1 . 2  x 1 . 2  
meters) S u p e r s o n i c  Wind Tunnel ( l o c a t e d  on t h e  NTF s i t e ) .  It a l s o  provided f o r  t h e  d r i v i n g  o f  p i l e s  and 
c o n s t r u c t i o n  of v i r t u a l l y  a l l  f o u n d a t i o n s  r e q u i r e d  f o r  t h e  new t u n n e l ,  as well as t h e  f irst  increment  o f  t h e  
t u n n e l  p r e s s u r e  s h e l l  f a b r i c a t i o n  and e r e c t i o n .  A d d i t i o n a l l y ,  i n i t i a l  fund ing  provided f o r  t h e  f i r s t  increment  
o f  the  new d r i v e  system and f a n  components. 

FY 1978 fund ing  provided f o r  complet ion o f  t h e  f o u n d a t i o n s ,  c o n t i n u a t i o n  o f  t h e  t u n n e l  p r e s s u r e  s h e l l  
f a b r i c a t i o n  and e r e c t i o n ,  purchase  o f  t h e  t u n n e l  i n s u l a t i o n  and l i n e r ,  and c o n s t r u c t i o n  o f  t h e  l i q u i d  n i t r o s e n  
s t o r a g e  sys tem.  It a l s o  provided f o r  t h e  s t a r t  o f  work on t h e  t u n n e l  s t r u c t u r e  components f a b r i z a t i o n  and t h e  
s p e c i a l  p i p i n g  sys tem.  The second fund ing  element p e r m i t t e d  c o n t i n u a t i o n  o f  work on t h e  t u n n e l  d r i v e  sys tem 
and f a b r i c a t i o n  o f  t h e  model s u p p o r t  sys tem.  F s b r i c a t i o n  o f  t he  d r i v e  s h a f t  and d i s k  h a s  been completed and 
t h e s e  major components have been sh ipped  t o  t h e  d r i v e  system f a b r i c a t o r .  

FY 1979 fund ing  provided f o r  t h e  comple t ion  o f  t h e  t u n n e l  p r e s s u r e  s h e l l  f a b r i c a t i o n  and e r e c t i o n  ( F i g u r e s  
3 ,  9 and 10) and i n i t i a t i o n  o f  t h e  t u n n e l  s t r u c t u r e  i n t e r n a l  components f a b r i c a t i o n  ( F i g u r e  8 ) .  The t u n n e l  
p r e s s u r e  s h e l l  w i l l  form t h e  g e n e r a l  aerodynamic shape o f  t h e  t u n n e l  c i r c u i t  and i s  be ing  b u i l t  of r o l l e d  and 
welded s t a i n l e s s  s tee l  p l a t e  and f o r g i n g s  des igned  t o  w i t h s t a n d  t h e  ex t reme  t e m p e r a t u r e  and p r e s s u r e  f l u c t u a t i o n s  
t h a t  w i l l  occur  d u r i n g  a c t u a l  t u n n e l  o p e r a t i o n s .  Foundat ions  f o r  t h e  t u n n e l  p r e s s u r e  s h e l l  have been completed 
and c o n s i d e r a b l e  p r o g r e s s  h a s  been made i n  f a b r i c a t i o n  o f  t h e  p r e s s u r e  s h e l l .  The t u n n e l  s t r u c t u r e  i n t e r n a l  
components,  t o  be fabr ica ted o f  aluminum, w i l l  d e f i n e  t h e  a c t u a l  f low b o u n d a r i e s  i n  t h e  test  s e c t i o n  and fan  
r e g i o n .  FY 1979 r e s o u r c e s  are a l s o  b e i n g  used t o  s t a r t  i n s t a l l a t i o n  o f  t h e s e  complex and d i f f i c u l t - t o - i n s t a l l  
i n t e r n a l  components. 

Equipment provided w i t h  FY 1979 r e s o u r c e s  i n c l u d e d  t h e  c o o l i n g  c o i l ,  t h e  p r o c e s s  c o n t r o l s ,  t h e  da t a  a c q u i s i t i o n  
and r e s e a r c h  i n s t r u m e n t a t i o n  system and t,he e lec t r ica l  sys tems .  The c o o l i n g  c o i l  ( F i g u r e  41, an ae rodynamica l ly  
shaped h e a t  exchanger ,  w i l l  be i n s t a l l e d  upst ream o f  t h e  tes t  s e c t i o n .  It w i l l  s e r v e  d u r i n g  noncryogenic  
o p e r a t i o n s  t o  remove h e a t  g e n e r a t e d  by t h e  fan  from t h e  f lowing  t e s t  medium. Also i n c l u d e d  i n  t h i s  work package 
are p r o v i s i o n s  t o  s u i t a b l y  expand t h e  c a p a c i t y  o f  t h e  s u p p o r t i n g  c o o l i n g  tower.  
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F a b r i c a t i o n  and i n s t a l l a t i o n  o f  t he  p r o c e s s  c o n t r o l  system began w i t h  FY 1979 r e s o u r c e s .  Th i s  programmed, 
computer ized system w i l l  be used t o  o p e r a t e  t h e  t u n n e l  i n  an e f f i c i e n t  and energy  c o n s e r v a t i v e  mode. The 
sys tem w i l l  p rov ide  i n t e g r a t e d  c o n t r o l  o f  f a n  s p e e d ,  l i q u i d  n i t r o g e n  i n j e c t i o n  rates ,  model a n g l e - o f - a t t a c k ,  
t u n n e l  p r e s s u r e ,  and t h e  geometry o f  t h e  tes t  s e c t i o n .  

A d d i t i o n a l l y ,  work was s t a r t ed  on t h e  f a b r i c a t i o n  and i n s t a l l a t i o n  o f  t h e  data a c q u i s i t i o n / r e s e a r c h  
i n s t r u m e n t a t i o n  sys tem.  
r e s e a r c h  data  from t h e  model under t e s t .  

Th i s  system w i l l  r emote ly  s e n s e  and r e c o r d  t u n n e l  o p e r a t i n g  c o n d i t i o n s  and c o r r e s p o n d i n g  

F i n a l l y ,  FY 1979 r e s o u r c e s  were used t o  start f a b r i c a t i o n  and i n s t a l l a t i o n  o f  e l ec t r i ca l  sys tems  t h a t  w i l l  
b r i n g  power t o  t h e  f a c i l i t y  and r o u t e  it t o  t h e  p roper  l o c a t i o n s  i n  t h e  t u n n e l  and b u i l d i n g .  

Other p r e v i o u s l y  started work i n c l u d e s  t h e  s p e c i a l  p i p i n g  sys tem,  t h e  d r i v e  sys tem,  and t he  f a n  components. 
The s p e c i a l  p i p i n g  system i n c l u d e s  t h e  l u b e  o i l  sys tem,  t h e  c o o l i n g  water sys tem,  t h e  h i g h  p r e s s u r e  compressed 
a i r  sys tem,  t h e  vacuum system,  and t h e  n i t r o g e n  admiss ion and v e n t i n g  sys tems .  The d r i v e  system i n c l u d e s  t h e  
new synchronous  60,000 HP (44 ,760  KW) d r i v e  motor ( F i g u r e  7 ) ,  t h e  d r i v e  s h a f t ,  a s s o c i a t e d  gear boxes ,  c l u t c h e s ,  
c o u p l i n g s  and b e a r i n g s ,  and t h e  rewind ing  o f  an e x i s t i n g  4-FOOt SWT motor .  Fan components t o  be provided are 
t h e  f i b e r g l a s s  f a n  b lades  and t h e  a t t achment  assemblies t h a t  connec t  t h e  b l a d e s  t o  the  shaft-mounted f a n  d i s k  
assembly.  

FY 1980 fund ing  w i l l  be used t o  complete  f a b r i c a t i o n  and i n s t a l l a t i o n  of t h e  t u n n e l  s t r u c t u r e  i n t e r n a l  
components and t h e  t u n n e l  d r i v e  sys tem.  Also t o  be completed w i t h  FY 1980 r e s o u r c e s  are t h e  s i t e w o r k  and 
b u i l d i n g .  T h i s  work package i n c l u d e s  a t w o- s t o r y  b u i l d i n g  a d d i t i o n  ( F i g u r e  3 )  t o  house c o n t r o l s ,  data a c q u i s i t i o n  
and i n s t r u m e n t a t i o n  sys tems ,  and t h e  t e s t  model p r e p a r a t i o n  area. Inc luded  is  t h e  v e n t  s t a c k  ( F i g u r e  2 )  t h r o u g h  
which t h e  h i g h  p r e s s u r e  e x h a u s t  n i t r o g e n  w i l l  f low and which w i l l  a t t e n u a t e  a s s o c i a t e d  n o i s e  t o  e n v i r o n m e n t a l l y  
a c c e p t a b l e  l e v e l s .  

The 1982 m i l e s t o n e  o p e r a t i o n a l  date is h e a v i l y  c o n t i n g e n t  on t h i s  FY 1980 e lement  o f  f u n d i n g .  Eng ineer ing  
estimates a t  t h e  p r e s e n t  time i n d i c a t e  t h a t  t h e  t o t a l  c o s t  o f  t h i s  f a c i l i t y  w i l l  be abou t  $85 m i l l i o n .  Th i s  
i n c l u d e s  c o n s i d e r a t i o n  o f  t h e  r e s u l t s  o f  c o n t r a c t  s o l i c i t a t i o n s  t o  da te  which amount t o  approx imate ly  60 p e r c e n t  
of  t h e  t o t a l  p r o j e c t .  

Some p o t e n t i a l  d e s i g n  and f a b r i c a t i o n  problems s t i l l  e x i s t .  P r i m e  among t h e  p o t e n t i a l  problem areas i s  
comple t ion  o f  t h e  f a b r i c a t i o n  and i n s t a l l a t i o n  o f  t h e  t u n n e l  s t r u c t u r e  i n t e r n a l  components. A s  can be s e e n  
i n  F i g u r e  8 ,  t h e s e  components are v e r y  l a rge ,  c o n s i s t  o f  many cofnpound curved s u r f a c e s ,  and must be pu t  i n  
p l a c e  as t h e  t u n n e l  p r e s s u r e  s h e l l  is b e i n g  erected.  Other d i f f i c u l t  problem areas are:  
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- C o n t r o l s  o p t i m i z a t i o n  - math modeling o f  the  v a r i o u s  sys tems  ( f a n  s p e e d ,  l i q u i d  n i t r o g e n  i n j e c t i o n  r a t e ,  
t u n n e l  p r e s s u r e ,  e t c . )  t o  deve lop  t h e  most e f f i c i e n t  c o n t r o l s  f o r  r a p i d  change o f  t h e  tes t  environment .  

- S e a l s  - development o f  s ea l s ,  t o  be placed between movable components,  t h a t  w i l l  r e n d e r  r e p e a t e d  good 
performance over  the  expec ted  wide range  o f  t e m p e r a t u r e  and p r e s s u r e .  

There is growing conf idence  t h a t  these problems are manageable and can  be s o l v e d  w i t h i n  the  target  c o s t ,  b u t  
r e c o g n i t i o n  o f  these  "unknowns" a t  t h i s  time is p r u d e n t .  

A f i n a l  env i ronmenta l  impact  s t a t e m e n t  (EIS) f o r  t h i s  p r o j e c t  has  been prepared and f u l l y  c i r c u l a t e d .  As 
i n d i c a t e d  i n  t h e  EIS, p roper  d e s i g n ,  c o n s t r u c t i o n ,  and c o n t r o l l e d  o p e r a t i o n  o f  t h e  completed f a c i l i t y  w i l l  
mi t igate  p o s s i b l e  env i ronmenta l  e f f ec t s ,  such as n o i s e ,  v e n t i n g  o f  large volumes o f  n i t r o g e n  g a s ,  and  t h e  
p o s s i b l e  fo rmat ion  o f  ground fog  caused by v e n t i n g  c o l d  n i t r o g e n  g a s .  

Although s e v e r a l  s t u d i e s  p e r t a i n i n g  t o  these areas o f  concern  are n o t  y e t  comple te ,  f i n d i n g s  t o  date i n d i c a t e  
t h a t  a c o u s t i c  t r e a t m e n t  o f  t h e  t u n n e l  d r i v e  system and the  v e n t  s tack  w i l l  r educe  n o i s e  t o  a c c e p t a b l e  l e v e l s .  
S i m i l a r  e f f o r t s ,  i n c l u d i n g  p i l o t  ven t  s t ack  o p e r a t i o n ,  i n d i c a t e  t h a t  t h e  n i t r o g e n  can be s a t i s f a c t o r i l y  ven ted  
w i t h o u t  a d v e r s e  e f fec ts .  However, there may be o c c a s i o n s  when p r e v a i l i n g  a tmospher ic  c o n d i t i o n s  w i l l  r e q u i r e  
t h e  mode of  t u n n e l  o p e r a t i o n  t o  be somewhat n o d i f i e d  t o  i n s u r e  avo idance  o f  a ground fog  flprobleml' which migh t  
o t h e r w i s e  be caused by the  v e n t i n g  o f  c o l d  n i t r o g e n  gas. Work is c o n t i n u i n g  t o  deve lop  the  most e f f e c t i v e  
combinat ion o f  equipment an3 o p e r a t i o n a l  pa ramete r s  t o  deal s a t i s f a c t o r i l y  w i t h  these problems; however, i t  
is  no t  now f e l t  t h a t  any of  these w i l l  become impediments o r  o f f e r  any s i g n i f i c a n t  o p e r a t i o n a l  c o n s t r a i n t s .  
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PROJECT COST ESTIMATE: 

The bas is  o f  t h i s  c o s t  estimate is advanced f i n a l  p l a n n i n g .  

Uni t  o f  Uni t  
Me a s u r  e Q u a n t i  tr c o s t  

Land Acauisition......................................... --- --- --- 
C o n s t r u c t i o n  ............................................. --- --- --- 

--- --- Si tework  and b u i l d i n g  c o n s t r u c t i o n  ( Inc rement  11) ...... LS 
Tunnel s t r u c t u r e  components f a b r i c a t i o n  ( Inc rement  111) LS 
Tunnel s t r u c t u r e  components i n s t a l l a t i o n . . . . . . . . . . . . . . .  LS 

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

Eauipment - -- --- --- ................................................ 
Tunnel d r i v e  system f a b r i c a t i o n  and i n s t a l l a t i o n  --- --- ( Inc rement  IV) ....................................... LS 

Test s e c t i o n  s i d e  access system f a b r i c a t i o n  --- --- and i n s t a l l a t i o n . . . . .  ................................ LS 
Model hand l ing  equipment f a b r i c a t i o n . . . . . . . . . . . . . .  ..... LS --- --- 

F a l l o u t  S h e l t e r  ( n o t  f eas ib le )  ........................... --- --- --- 
T o t a l . . . . . . . .  ......................................................................... 

LIST OF RELATED GRAPHICS:  

F i g u r e  1 - Loca t ion  P lan  
F i g u r e  2 - P e r s p e c t i v e  ( P l a n )  V i e w  
F i g u r e  3 - Second Floor  P l a n  and Tunnel Layout 
F i g u r e  4 - Aerodynamic L i n e s  
F i g u r e  5 - Test S e c t i o n  E l e v a t i o n  
F i g u r e  6 - Model Suppor t  System 

T o t a l  

10.400.000 

400,000 
4,800,000 
5,200,000 

1.600.000 

1,300,000 

200,000 
1c)o,ooo 

12.000 ,OOQ 
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F i g u r e  7 - Fan Drive System 
F i g u r e  8 - Tunnel S t r u c t u r e  Components 
F i g u r e  9 - S i t e  C o n s t r u c t i o n  
F i g u r e  10 - F a b r i c a t e d  S h e l l  S e c t i o n  
F i g u r e  11 - Funding P l a n  

OTHER EQUIPMENT SUMMARY: 

E x i s t i n g  c o l l a t e r a l  equipment c o n s i s t i n g  mainly  o f  t h e  d r i v e  motors  and a p o r t i o n  o f  t h e  b u i l d i n g  f o r  t h e  
4x4-Foot Superson ic  Wind Tunnel (4-Foot SWT) w i l l  be used i n  t h i s  f a c i l i t y .  The e s t i m a t e d  replacement  v a l u e  
of t h i s  equipment is abou t  $ 1 4  m i l l i o n .  Although no o t h e r  n o n c o l l a t e r a l  equipment is r e q u i r e d  t o  e i t h e r  
complete  t h i s  f a c i l i t y  o r  o p e r a t e  it f o r  i ts  i n t e n d e d  purpose ,  it is  a n t i c i p a t e d  t h a t  model c a l i b r a t i o n  
equipment ,  test  s u p p o r t  equipment ,  and model i n s t r u n e n t a t i o n  t echno logy  f o r  c r y o g e n i c  t e s t i n g  w i l l  be r e q u i r e d  
t o  f u l l y  e x p l o i t  t h e  c a p a b i l i t i e s  o f  t h e  completed f a c i l i t y .  These non-CoF c o s t s  are programmed over  s e v e r a l  
y e a r s ,  s t a r t i n g  i n  FY 1980 and e x t e n d i n g  i n t o  t h e  e a r l y  o p e r a t i o n a l  y e a r s  o f  t h e  NTF. It is a l so  a n t i c i p a t e d  
some a d d i t i o n a l  r e s e a r c h  equipment needs  w i l l  be s a t i s f i e d  from e x i s t i n g  i n v e n t o r i e s  a t  LaRC. 

FUTURE CoF ESTIMATED FUNDING TO COMPLETE THIS PROJECT: 

A t  t h e  p r e s e n t  t ime,  a d d i t i o n a l  f u t u r e  CoF fund ing  is n o t  schedu led .  

CF 9-10 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

CONSTRUCTION OF NATIONAL TRANSONIC FACILITY 
PLAN VIEW 

EXISTINO 
TRANSFORMER I 

FIGURE 2 
CF 9-11 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

CONSTRUCTION OF NATIONAL TRANSONIC FACILITY 
SECOND FLOOR PLAN AND TUNNEL LAYOUT 

p-.200'- ol' 

L-76'- *"A 
FIGURE CF 9-12 - 



LANGLEY RESEARCHCENTER 
FISCAL YEAR 1980 ESTIMATES 

CONSTRUCTION OF NATIOMAL TRANSONIC FACILITY 
AERODY NAMlC LINES 

DIA LTEST SECTION 
PLENUM 

FIGURE 4 

CF 9-13 



FIXED 
CONTRACTION 

m 

LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

CONSTRUCTIOH OF NATIONAL TRANSONIC FACILITY 
TEST SECTION ELEVATION 

I C J  I 

MODELSUPPORT 
SECTION 

SECTION 

TAKE UP 
REEL 

r SYSTEM 

FIGURE 5 CP 9-14 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

HYDR 

CONSTRUCTION OF NATIONAL TRANSONIC FACILITY 
MODEL SUPPORT SYSTEM 

F A I R I N G  
ROLL DR IVE 

AU LI C CYLINDER 

FIGURE 6 CF 9-15 



LANGLEYRESEARCHCENTER 
FISCAL YEAR 1980 ESTIMATES 

CONSTRUCTION OF NATIONAL TRANSONIC FACILITY 
FAN DRIVE SYSTEM 

NE w -1- EXIST I NG PLAN 

THRUST BEAR1 NG 

DOUBLE DIAPHRAG 

GAS SEAL HOUSIN 

NO. 2 

RADIAL BEARING LSI N G L E DI A P H RAG M 
NO. 2 COUPL I N G 

RADIAL BEARING 
NO. I 

FIGURE 7 
CF 9-16 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

CONSTRUCTION OF NATIONAL TRANSONIC FACILITY 
TUNNEL STRUCTURE COMPONENTS 

TURNING VANES 

CF 9-17 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

CUSTRUCTION OF NATIONAL TRANSONIC FACILITY 
SITE CONSTRUCTION 

a* 

FIGURE 9 
CF 9-18 



LANGLEY RESEARCH C E N T E R  
F ISCAL YEAR 1980 E S T I M A T E S  

COWSTWCTIOI UF I A l l O W A l  TRAWSOWIC FACILITY 
TUNNEL STRUCTURE SECTION '6' 

CF 9-19 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

CONSTRUCTION OF NATIONAL TRANSONIC FACILITY 
FUNDING PLAN 

(Millions of Dollars) 

Fiscal Year 
19 7 7& 19 7 8 1979 1980 

Construction ..................................................... 
Demolition. piles. and foundations ............................. 
Site work and building ......................................... 
Tunnel pressure shell .......................................... 
Tunnel structure components fabrication ........................ 
Tunnel structure components installation ....................... 
Insulation and liner ........................................... 
Nitrogen storage ............................................... 

Equipment ........................................................ 
Special piping system .......................................... 
Cooling coil ................................................... 
Tunnel drive system ............................................ 
Process control system ......................................... 
Data acquisition and research instrumentation .................. 
Test section side access system ................................ 
Electrical systems ............................................. 

Fan components ................................................. 
Model support system ........................................... 

Model handling equipment ....................................... 

Total 

By year ........................................................ 
Cumulative ..................................................... 

FIGURE 11 

37.8 - 9.4 10.4 

... ... 1.2 
... 3.9 . 4 

22.3 2.6 
11.4 . 8 4.8 . 9 5.2 

... 

... 
... 2.2 1.2 

... ... . 7 

10.7 

3.4 

5.2 . 6 
1.5 

... 

... 

... 

15.1 1.6 

... . 7 
1.5 
4.4 1.3 . 9 

... 

... 
... ... 

... 3.8 
2.8 ... 

" ... ... . z 
... ... . 1 
... ... 1.0 

48.5 24.5 12.0 
48.5 73.0 85.0 

Total 

57.6 

1.2 
4.3 

24.9 
17.0 

6 .1  
3 .4  

.7 

27.4 

4. 1 
1.5 

10.9 
1.5 
1.5 
3.8 
2.8 

.2 

.1 
1.0 

85.0 
... 

CF 9-20 



4 z 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

I 1 
PROJECT TITLE:  M o d i f i c a t i o n  o f  40- x 80-Foot Subsonic  Wind Tunnel 

INSTALLATION: A m e s  Research C e n t e r  

FY 1980 CoF ESTIMATE: $11.900.000 

LOCATION OF PROJECT: M o f f e t t  F i e l d ,  S a n t a  Clara County, C a l i f o r n i a  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Aeronau t i cs  and Space Technology 

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is  r e l a t e d  t o  t h i s  p r o j e c t :  

P 1  ann i n g  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 4,670,000 51,100,000 55,770,000 
C a p i t a l i z e d  inves tment  N / A  17.111.000 17.111.000 ..................................... 

T o t a l  .................................................... 4.670.000 68.433.000 

SUMMARY PURPOSE AND SCOPE: 

These r e s o u r c e s  w i l l  p r o v i d e  f o r  c o n t i n u i n g  t h e  m o d i f i c a t i o n  of t h e  40- x 80-Foot ( 1 2 . 2  x 24.4 mete r s )  
Subson ic  Wind Tunnel a t  A m e s  Research Cen te r  (ARC). The modi f i ed  f a c i l i t y  w i l l  pe rmi t  t h e  t e s t i n g  o f  r o t o r c r a f t  
a t  s p e e d s  up t o  300 k n o t s  (154 meters p e r  second) .  A d d i t i o n a l l y ,  a new 80- x 120-Foot (24.4  x 36 .6  m e t e r s )  
t e s t  s e c t i o n ,  which is p a r t  o f  t h i s  t o t a l  m o d i f i c a t i o n  p r o j e c t ,  w i l l  a l l o w  f o r  t h e  t e s t i n g  o f  f u l l - s c a l e  
v e r t i c a l  and s h o r t  t a k e o f f  and l a n d i n g  (V/STOL) a i r c ra f t  i n c l u d i n g  large r o t o r c r a f t  i n  t h e  speed range  o f  5 
t o  100 k n o t s  ( 2 . 6  t o  51 meters p e r  s e c o n d ) .  The l o c a t i o n  o f  t h e  40- x 80-Foot Subsonic  Wind Tunnel is  shown 
i n  F i g u r e  1 .  T h i s  p r o j e c t  i s  The major  items of  work invo lved  i n  t h i s  t o t a l  p r o j e c t  are shown i n  F i g u r e  2 .  
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b e i n g  implemented w i t h  m u l t i y e a r  r e s o u r c e s  o f  which t h e  FY 1980 estimate is  the  f o u r t h  fund ing  e lement .  
A d d i t i o n a l  fund ing  is no t  p r e s e n t l y  p lanned f o r  t h e  a t t a i n m e n t  o f  an i n i t i a l  o p e r a t i o n a l  c a p a b i l i t y  under  t h i s  
p r o j e c t  as now d e f i n e d ,  s i n c e  t h e  p r e s e n t  c o s t  estimate is 585 m i l l i o n .  

PROJECT JUSTIFICATION: 

M o d i f i c a t i o n s  t o  t h e  40- x 80-Foot Subsonic  Wind Tunnel w i l l  p r o v i d e  a N a t i o n a l  f a c i l i t y  w i t h  a c a p a b i l i t y  
f o r  r e s e a r c h  as w e l l  as  development tes ts  o f  f u l l - s c a l e  r o t o r c r a f t  and o t h e r  V/STOL a i r c r a f t .  Both c i v i l  and 
m i l i t a r y  r o t o r c r a f t  have advanced s i g n i f i c a n t l y  i n  speed c a p a b i l i t y  over  t h e  l a s t  decade and can no l o n g e r  be 
a d e q u a t e l y  e v a l u a t e d  i n  any e x i s t i n g  tes t  f a c i l i t y .  Fur the rmore ,  V/STOL techno logy  e x e m p l i f i e d  by t h e  Advanced 
Harrier AV-8B h a s  advanced t o  t h e  e x t e n t  t h a t  f u l l - s c a l e  t e s t i n g  o f  f l i g h t  c o n f i g u r a t i o n s  is  now r e q u i r e d .  
T h i s  manner o f  t e s t i n g  i s  e s s e n t i a l  t o  o p t i m a l  s o l u t i o n  o f  t he  complex problems o f  p r o p u l s i o n  s y s t e m l a i r f r a m e  
s t r u c t u r e / c o n t r o l  i n t e r a c t i o n s .  

The u s e f u l n e s s  of wind t u n n e l  t e s t i n g  p r i o r  t o  f l i g h t  t e s t i n g  h a s  been demonstra ted  i n  a w i d e  v a r i e t y  of 
tes t  programs conducted i n  t h i s  f a c i l i t y  i n  t h e  p a s t  three t o  f i v e  y e a r s .  These i n c l u d e  V/STOL a i r c r a f t  such  
as t h e  O V - I O A ,  XV- 5,  H-126, and AV-SB; STOL a i r c r a f t  such as the  F- 14,  F-15, F - I I IB ,  and A-37; r o t o r c r a f t  such  
as t h e  X V- 1 5 ,  A H - 5 6 A ,  and ABC f l i g h t  r o t o r ;  p r o p u l s i o n  sys tems  such  as t h e  Q-Fan and 5-79; r e c o v e r y  d e v i c e s  
such  as  t h e  B-77 drogue c h u t e  and f u l l - s c a l e  parawings;  and t h e  space  s h u t t l e  o r b i t e r .  I n  s p i t e  o f  these  
s u c c e s s f u l  t e s t i n g  p r o g r a m s , . t h e  growing l i m i t a t i o n s  o f  c u r r e n t  t e s t  f a c i l i t i e s  were recogn ized  as e a r l y  a s  
1967 by t h e  Aeronau t i cs  and A s t r o n a u t i c s  Coord ina t ing  Board ( A A C B ) .  It was AACB- initiated s t u d i e s  t h a t  
u l t i m a t e l y  sugges ted  a m o d i f i c a t i o n  t o  t h e  40- x 80-Foot Subsonic  Wind Tunnel .  

I n i t i a l  s t u d i e s  addressed  t h e  f e a s i b i l i t y  o f  c o n s t r u c t i n g  a new f u l l - s c a l e  wind t u n n e l  which would accompl ish  
d e f i n e d  t e s t i n g  r e q u i r e m e n t s .  The p r o j e c t e d  c o s t  o f  $300 m i l l i o n  (1973 d o l l a r s )  wa.s c o n s i d e r e d  e x c e s s i v e  and 
a l t e r n a t i v e  s o l u t i o n s  were t h e n  pursued.  Subsequent s t u d i e s  showed t h a t  e s s e n t i a l l y  t h e  same c a p a b i l i t y  cou ld  
be  ach ieved  by r e t r o f i t t i n g  t h e  40- x 90 d r i v e  s u p p o r t  s t r u c t u r e  w i t h  a new g e n e r a t i o n  d r i v e  sys tem and by t h e  
a d d i t i o n  of a new tes t  l eg .  S i n c e  t h i s  modi f i ed  t u n n e l  would s a t i s f y  most t e s t i n g  needs  a t  c o n s i d e r a b l e  
monetary s a v i n g s ,  it was p r e s e n t e d  t o  and s u b s e q u e n t l y  approved by t h e  AACB i n  1973. 

The h i g h e r  wind speed provided by t h e  modi f i ed  40- x 90- foot  tes t  s e c t i o n  is n e c e s s a r y  t o  p r o p e r l y  e v a l u a t e  
high- speed r o t o r  sys tems  p r e s e n t l y  under development f o r  b o t h  c i v i l  and m i l i t a r y  m i s s i o n  r o l e s .  Aerodynamic 
r e s p o n s e  of r o t o r c r a f t  sys tems ,  f o r  i n s t a n c e ,  can be best unders tood  by wind t u n n e l  s t u d i e s .  These s t u d i e s  
l e a d  t o  economical  and s t r u c t u r a l l y  a c c e p t a b l e  d e s i g n s  whi le  r e d u c i n g  n o i s e  l e v e l s  and improving f l i g h t  
performance.  
which r e q u i r e  t h e  i n c r e a s e d  speed c a p a b i l i t y  o f  t h e  modi f i ed  t u n n e l .  

The Advancing Blade Concept (ABC)  h e l i c o p t e r  and t h e  XV-15 t y p i f y  t h e  k i n d s  o f  advanced r o t o r c r a f t  
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The large  80- x 120- foot s u b s o n i c  t e s t  s e c t i o n  is needed t o  e l i m i n a t e  t h e  t u n n e l  w a l l  i n t e r f e r e n c e  problems 
and t h e  large wake "downwash a n g l e s"  which are Reynolds number s e n s i t i v e  and d i f f i c u l t  t o  r eproduce  a c c u r a t e l y  
a t  less  t h a n  f u l l - s c a l e .  C e r t a i n  mechanical  and s t r u c t u r a l  a s p e c t s  o f  h i g h  l i f t  sys tems ,  such  as a i r  l e a k s  
and d e f l e c t i o n  under l o a d ,  can s i g n i f i c a n t l y  a f fec t  tes t  r e s u l t s  o f  aerodynamic performance.  The main problem 
f o r  V/STOL a i r c ra f t  is u s u a l l y  t h e  p r o p u l s i o n  system and i ts  i n t e r f a c e  w i t h  t h e  a i r c r a f t .  C e r t a i n  components 
of t h e  p r o p u l s i o n  sys tem ( r o t o r  o r  f a n  b l a d e s ,  i n l e t s ,  v e c t o r i n g  d e v i c e s ,  e t c . )  o p e r a t e  i n  t h e  range o f  Reynolds 
numbers where s i g n i f i c a n t  v a r i a t i o n s  i n  aerodynamics o c c u r .  A d d i t i o n a l l y ,  t h e r e  are i m p o r t a n t  a e r o e l a s t i c ,  
m e c h a n i c a l ,  and s t r u c t u r a l  a s p e c t s  o f  t h e s e  p r o p u l s i o n  sys tems  t h a t  r e q u i r e  e x t e n s i v e  e x p e r i m e n t a l  s t u d i e s  
u s i n g  f u l l - s c a l e  o r  f l i g h t  hardware .  The major t e c h n i c a l  r i s k s  o f  V/STOL a i r c ra f t  employing low d i s k- l o a d i n g  
r o t o r  sys tems  are a s s o c i a t e d  w i t h  dynamic l o a d s ,  dynamic s t a b i l i t y ,  and c o n t r o l  o f  t h e  r o t o r  sys tem.  These 
c h a r a c t e r i s t i c s  are h i g h l y  dependent  on t h e  uns teady  aerodynamic f o r c e  i n p u t s  t o  t h e  r o t o r  and on t h e  dynamic 
c h a r a c t e r i s t i c s  o f  t h e  r o t o r  and i ts  c o n t r o l  sys tem,  i n c l u d i n g  b a c k l a s h ,  b r e a k o u t  f o r c e s ,  and n o n l i n e a r  e f f ec t s .  
Again,  t h e  T i l t  Rotor Research Aircraft  (XV-15) now be ing  developed is t y p i c a l  o f  a low d i s k- l o a d i n g  V/STOL 
a i r c ra f t  which r e q u i r e s  f u l l - s c a l e  wind t u n n e l  t e s t i n g .  V/STOL a i r c r a f t  which employ h i g h  d i s k- l o a d i n g  , d i r e c t -  
l i f t  p r o p u l s i o n  sys tems  deve lop  problems i n  hover ing  and i n  t h e  t r a n s i t i o n  t o  wing- supported f l i g h t .  The l i f t  
p r o p u l s i o n  system i n  t h e  t r a n s i t i o n  f l i g h t  regime is g e n e r a l l y  r e q u i r e d  t o  o p e r a t e  i n  a h i g h l y  d i s t o r t e d ,  
u n s t e a d y  and t u r b u l e n t  f low f i e l d .  R e s u l t i n g  h i g h  v i b r a t o r y  l o a d s  on f a n  b l a d e s  may produce c a t a s t r o p h i c  
f a i l u r e s  i n  f l i g h t  due t o  f a n  o r  e n g i n e  s t a l l i n g .  It is t h e r e f o r e  e s s e n t i a l  t h a t  t h e  c h a r a c t e r i s t i c s  o f  t h e  
p r o p u l s i o n  sys tem,  as i n s t a l l e d  i n  t h e  a i r c r a f t ,  be determined i n  ground- based f a c i l i t i e s  p r i o r  t o  commit t ing 
t h e  hardware t o  f l i g h t .  Th i s  is p a r t i c u l a r l y  t r u e  f o r  h i g h  powered V/STOL a i r c ra f t  and is  a l s o  r e l e v a n t  f o r  
high- performance CTOL f i g h t e r - a t t a c k  a i r c r a f t .  

It is a n t i c i p a t e d  t h a t  approx imate ly  70 p e r c e n t  o f  t h e  ava- i l ab le  wind t u n n e l  time w i l l  be devo ted  t o  such  
r e s e a r c h  work as r o t o r  aerodynamic/dynamic i n t e r a c t i o n s ,  a i r c r a f t  ae rodynamic /p ropu l s ion  i n t e r a c t i o n s ,  
e n g i n e / a i r f r a m e  i n t e g r a t i o n ,  V/STOL p r o p u l s i o n  c o n t r o l  sys tem,  snd n o i s e / g u s t  a l l e v i a t i o n .  Developmental 
problems of  r o t o r c r a f t  and o t h e r  V/STOL a i r c r a t t ,  a s  w e l l  as  CTOL f i g h t e r - a t t a c k  a i r c r a f t ,  w i l l  consume the 
remain ing  wind t u n n e l  time. These developmental  problems i n c l u d e  c o n f i g u r a c i o n  d e f i n i t i o n ,  system i n t e g r a t i o n  
and e v a l u a t i o n ,  and performance improvement. NASA, i n  g e n e r a l ,  w i l l  sponsor  t h e  r e s e a r c h  a c t i v i t i e s ,  and DOD 
and i n d u s t r y  w i l l  be t h e  prime developmental  t e s t i n g  u s e r s .  

A d d i t i o n a l  program r e s p o n s i b i l i t i e s  r e c e n t l y  a s s i g n e d  t o  Ames Research Center  have a l t e r e d  t h e  schedu le  
r e q u i r e m e n t s  f o r  t h e  modi f i ed  40- x 80-Foot Subsonic  Wind Tunnel .  A minimum o f  two s h i f t s  p e r  day and a 5- 
day week i s  now p r o j e c t e d  t o  meet t h e s e  programmatic demands i n  1982,  r e c o g n i z i n g  t h a t  some t e s t i n g  back log  
may deve lop .  
p e r c e n t ) ,  and i n d u s t r y  working on DOD programs ( 5  p e r c e n t ) .  

The a v a i l a b l e  tes t  time p r o j e c t e d  f o r  t h i s  f a c i l i t y  w i l l  be s h a r e d  by NASA ( 7 0  p e r c e n t ) ,  DOD (25  
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I n  summary, s u c c e s s f u l  research and developmental  t e s t i n g  o f  c i v i l  and m i l i t a r y  advanced r o t o r c r a f t  and o t h e r  
V/STOL a i r c r a f t  now b e i n g  schedu led  r e q u i r e  t h a t  t h e  40- x 80-Foot Subson ic  Wind Tunnel be repowered t o  i n c r e a s e  
t h e  maximum wind speed and be modi f i ed  t o  i n c o r p o r a t e  t h e  new tes t  leg by e a r l y  1982. Funding must t h e r e f o r e  
be  con t inued  f o r  t h o s e  c o n t r a c t s  whose procurement was i n i t i a t e d  w i t h  p r i o r  y e a r  r e s o u r c e s  and f o r  comple t ing  
t h e  new l e g  c o n s t r u c t i o n  t o  be i n i t i a t e d  w i t h  FY 1979 r e s o u r c e s .  The t u n n e l  w i l l  n o t  be a v a i l a b l e  f o r  research 
f o r  a p e r i o d  o f  1c) t o  12 months s t a r t i n g  i n  e a r l y  t o  mid-1980, when c o n s t r u c t i o n  and c a l i b r a t i o n  a c t i v i t i e s  
w i l l  be accompl ished.  The pr imary impact of  t h i s  downtime w i l l  be on NASA's long-range test  programs, which 
may be de layed  w i t h  minimum program d i s r u p t i o n .  There are no known programs from o t h e r  a g e n c i e s  which must 
be  accompl ished d u r i n g  t h i s  p e r i o d .  

IMPACT OF DELAY: 

Examination of t h e  f a c t o r s  a f f e c t i n g  bo th  t h e  m i l i t a r y  and t h e  c i v i l  r e q u i r e m e n t s  i n d i c a t e s  t h a t  t h e r e  w i l l  
be an u r g e n t  need f o r  advanced r o t o r c r a f t  and o t h e r  V/STOL a i r c r a f t  i n  t h e  1985 t o  1990 time p e r i o d .  I n  o r d e r  
t o  p r o v i d e  t h e  c r i t i c a l  t echno logy  f o r  t h e s e  a i r c r a f t ,  t h e  expanded tes t  c a p a b i l i t y  provided by t h i s  modif ied  
f a c i l i t y  must be a v a i l a b l e  wel l  b e f o r e  t h i s  time frame. The c u r r e n t  c o n s t r u c t i o n  s c h e d u l e  c a l l s  f o r  f a c i l i t y  
comple t ion  i n  1982 which i s  t h e  l a t e s t  da te  a c c e p t a b l e  if an adequa te  t echno logy  base i s  t o  be a v a i l a b l e  by 
1990. Delays  i n  p r o v i d i n g  added funds  t o  p r e v i o u s l y  awarded m u l t i y e a r  funded c o n t r a c t s  cou ld  w e l l  a l s o  r e s u l t  
i n  c o n t r a c t o r  claims f o r  t e r m i n a t i o n  c o s t s  o r  s c h e d u l e  e x t e n s i o n s .  Those c o n t r a c t s  no t  y e t  swarded can a l s o  
be expec ted  t o  r i se  i n  c o s t  if de layed  because  of t h e  h i g h  e s c a l a t i o n  rates  c u r r e n t l y  be ing  e x p e r i e n c e d .  

PROJECT DESCRIPTION: 

Repowering w i l l  i n c r e a s e  t h e  maximum tes t  speed o f  t h e  40- x 80-foot  t e s t  s e c t i o n  from 200 t o  300 k n o t s .  
T h i s  i n c r e a s e d  c a p a b i l i t y  w i l l  be ach ieved  th rough  an i n c r e a s e  i n  d r i v e  sys tem power. The s i x  e x i s t i n g  6 ,000 
HP ( 4 , 5 0 0  KW) i n d u c t i o n  motors  w i l l  be r e p l a c e d  w i t h  s i x  new 22,500 HP (16 ,800  KW) synchronous  motors  ( F i g u r e  
41,  and the  e x i s t i n g  6-bladed,  f i x e d- p i t c h  f a n s  w i l l  be removed and new lLS-blade, v a r i a b l e - p i t c h  f a n s  ( F i g u r e s  
3 and 5 )  w i l l  be i n s t a l l e d .  The t o t a l  d r i v e  sys tem w i l l  be i n c r e a s e d  t o  135,000 HP ( 101,000 KW) from 36,000 
HP (27 ,000  K W ) .  The wind t u n n e l  w i l l  be repowered w i t h i n  t h e  p r e s e n t  d r i v e- s e c t i o n  s t r u c t u r e .  Frequency 
c o n t r o l  f o r  v a r y i n g  f a n  r o t a t i o n a l  speed w i l l  be p rov ided  by t h e  e x i s t i n g  motor g e n e r a t o r  set which r e q u i r e s  
some m o d i f i c a t i o n .  Th i s  combinat ion o f  v a r i a b l e - p i t c h  f a n s  and f requency  c o n t r o l  w i l l  p r o v i d e  a p r e c i s e l y  
c o n t r o l l e d  speed range  o f  5 t o  300 k n o t s  ( 2 . 6  t o  154 meters p e r  second)  w i t h i n  t h e  40- x 80- foot  t e s t  s e c t i o n .  

F i g u r e  2 shows t h e  SO- x 120- foot t e s t  l e g  which w i l l  be added j u s t  ups t ream o f  t h e  d r i v e  motor s e c t i o n .  
T h i s  new leg  w i l l  i n c l u d e  t h e  new tes t  s e c t i o n  t r a n s i t i o n  and f l o w - d i r e c t i n g  equipment ,  t h e  e n t r a n c e  cone ,  and 
sound m u f f l i n g  t r e a t m e n t .  A i r  w i l l  be i n d u c t e d  a t  t h e  e n t r a n c e  cone;  f l o w  th rough  the  80- x 120- foot s e c t i o n ,  
t h e  d r i v e  motor s e c t i o n ,  and p o r t i o n s  o f  t h e  e x i s t i n g  wind t u n n e l  c i r c u i t ;  and f i n a l l y  exhaus t  t o  t h e  a tmosphere  
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t h r o u g h  the  new a i r  e x i t  l o u v e r s .  A s  shown i n  F i g u r e  3 ,  sir f l o w  d i v e r s i o n  vanes  and l o u v e r s ,  t o g e t h e r  w i t h  
a d j u s t a b l e  t u r n i n g  v a n e s ,  w i l l  be i n s t a l l e d  t o  pe rmi t  o p e r a t i o n  i n  e i t h e r  t h e  40- x 80- o r  i n  t h e  80- x 120- 
f o o t  mode. 

The e n t i r e  p r o j e c t  is  be ing  funded o v e r  a p e r i o d  of s e v e r a l  f i s ca l  y e a r s .  Funds i n  t h e  amount o f  $51.1 
m i l l i o n  have been provided i n  p r i o r  y e a r  a p p r o p r i a t i o n s  f o r  the  f a c i l i t y  m o d i f i c a t i o n .  The program p l a n  f o r  
FY 1977 th rough  1980 funds  is summarized i n  F i g u r e  5 .  The FY 1977 inc rement  provided f o r  t h e  i n i t i a t i o n  o f  
procurement f o r  t h e  main d r i v e  motors  and c o n t r o l s ,  t h e  f a n  and s t a t o r  b l a d e s ,  t h e  f a n  hub and v a r i a b l e  p i t c h  
mechanism, and t h e  r e l o c a t i o n  o f  t h e  A m e s '  e l ec t r i ca l  power s u b s t a t i o n .  The second increment  o f  fund ing  f o r  
t h e  long- lead  items was i n c l u d e d  i n  t h e  FY 1978 estimates. FY 1978 r e s o u r c e s  a l s o  provided f o r  t h e  i n i t i a l  
s i t e w o r k ,  s t r u c t u r a l  m o d i f i c a t i o n s ,  and t h e  new b a l a n c e  and model s u p p o r t  system f o r  the  80- x 120- foot t e s t  
s e c t i o n .  Both t h e  FY 1978 and FY 1979 budget r e q u e s t s  i n c l u d e d  f u n d s  f o r  c o n t i n u i n g  t h e  fund ing  o f  c o n t r a c t s  
awarded w i t h  p r i o r  y e a r  r e s o u r c e s .  The FY 1979 r e q u e s t  a l s o  i n c l u d e d  f u n d s  r e q u i r e d  t o  i n i t i a t e  t h e  c o n s t r u c t i o n  
of t h e  "new l e g . "  Funds have been i n c l u d e d  i n  t h e  FY 1990 budget r e q u e s t  t o  complete  t h e  "new leg" c o n s t r u c t i o n  
t o  i n c l u d e  p a i n t i n g  and f i n i s h i n g ,  and f a b r i c a t i o n  and i n s t a l l a t i o n  o f  t h e  f i r e  p r o t e c t i o n  sys tem,  t h e  model 
h a n d l i n g  sys tem,  t h e  tes t  s e c t i o n  d o o r s ,  and t h e  f l o o r  p a n e l s .  

S e v e r a l  s i g n i f i c a n t  r i s k s  remain which may impact t h e  f i n a l  c o n f i g u r a t i o n  o f  t h e  modi f i ed  f a c i l i t y .  The p r e s e n t  
wind t u n n e l  r e q u i r e s  some s t r u c t u r a l  m o d i f i c a t i o n s  t o  s u p p o r t  i n c r e a s e d  a i r  l o a d s ;  t o  a l l o w  f o r  o p e r a t i o n  of 
t h e  new l e g  c i r c u i t ;  and t o  s u p p o r t  t h e  new la rger  d r i v e  sys tem.  Recent b i d s  r e c e i v e d  on t h e  a s s o c i a t e d  
s t r u c t u r a l  s t ee l  m o d i f i c a t i o n  c o n t r a c t s  have exceeded t h e  government est imate.  After e v a l u a t i n g  t h e s e  b i d s ,  
i t  was determined t h a t  a r e d e s i g n  e f f o r t  t o  r educe  c o s t s  was n e c e s s a r y .  Th i s  r e d e s i g n  has  caused a s l i p  t o  
e a r l y  1982 i n  t h e  e s t i m a t e d  o p e r a t i o n a l  da tes  f o r  t h e  modi f i ed  f a c i l i t y .  A d d i t i o n a l  r i s k s  a s s o c i a t e d  w i t h  
i n s t a l l a t i o n  of  t h e  d r i v e  system and f a b r i c a t i o n  o f  t he  f low s t r a i g h t e n e r s  c l e a r l y  show t h a t  t h i s  p r o j e c t  faces 
major  t e c h n i c a l  and manager ia l  c h a l l e n g e s .  I n c r e a s e d  s t a f f i n g  t o g e t h e r  w i t h  i n t e n s i v e  s c h e d u l i n g  and c o s t  
c o n t r o l  t e c h n i q u e s  w i l l  c o n t i n u o  t o  assist i n  i s o l a t i n g  and r e s o l v i n g  t h e s e  c r i t i c a l  t tproblems. l t  On-going 
e f f o r t s  t o  i d e n t i f y  and e l i m i n a t e  work e lements  n o t  e s s e n t i a l  t o  t he  I n i t i a l  Opera t ing  C a p a b i l i t y  ( I O C )  w i l l  
a l s o  assist i n  c o n t r o l l i n g  p r o j e c t  c o s t s .  

The A m e s  Research C e n t e r ' s  Environmental  Impact S ta tement  h a s - b e e n  amended t o  cover  t h e  Modi f i ca t ion  of t h e  
40- X 80-Foot Subsonic  Wind Tunnel .  The f i n a l  s t a t e m e n t  was submi t t ed  t o  t h e  Council  on Environmental  Q u a l i t y  
( C E Q )  and made a v a i l a b l e  t o  t h e  p u b l i c  on J u l y  5 ,  1977. Comments r e c e i v e d  subsequent  t o  p u b l i c a t i o n  r e v e a l e d  
n o i s e  t o  be t h e  o n l y  item o f  s i g n i f i c a n c e .  Exper imenta l  tests  have been performed which demons t ra te  t h a t  t h e  
n o i s e  g e n e r a t e d  by t h e  modif ied  f a c i l i t y  w i l l  be less t h a n  o f  t h e  c u r r e n t  c o n f i g u r a t i o n .  It i s  probab le  t h a t  
n o i s e  l e v e l s  p r e s e n t l y  p r e d i c t e d  a re  c o n s e r v a t i v e  and t h a t  t h e  a c t u a l  l e v e l s  w i l l  be  even lower t h a n  now 
e s t i m a t e d .  Consequent ly ,  t h i s  e a r l i e r  concern  shou ld  n o t  c o n s t i t u t e  a problem. 
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PROJECT COST ESTIMATE: 

T h i s  c o s t  estimate is based on v a r y i n g  deg!-ees of f i n a l  p l a n n i n g ,  d e s i g n  and c o n t r a c t  awards. 

Uni t  o f  Uni t  
Measure Q u a n t i t y  - c o s t  - c o s t  

--- --- --- --- Land A c a u i s i t i o n  ......................................... 
C o n s t r u c t i o n  - -- --- --- 21,100 . O O Q  ............................................. 

S i t e  work and u t i l i t i e s  ( Inc rement  I V )  .........,....... LS --- --- 490,000 
S t r u c t u r a l  m o d i f i c a t i o n s  ( Inc rement  111) ............... LS --- --- 13,100,000 
S t r u c t u r a l  e r e c t i o n  ( Inc rement  I V )  ..................... LS --- --- 3,000,00o 
A c o u s t i c a l  t r e a t m e n t  ( Inc rement  111) ................... LS --- --- 5,000,000 

--- --- 900,003 P a i n t i n g  and f i n i s h i n g  ................................. LS 
--- --- 300,000 F i r e  p r o t e c t i o n  ........................................ L S  

Misce l l aneous  mechanical  ............................... LS --- --- 400,000 

EauiDment ................................................ --- --- --- 10.800.000 

Main d r i v e  assembly and i n s t a l l a t i o n  ( Inc rement  111) ... LS --- --- 3 ,200 ,000  
Main d r i v e  system f a b r i c a t i o n  ( Inc rement  I V )  ........... LS --- --- 1 ,500,000 --- --- 500,000 Fan and s t a t o r  b l a d e s  f a b r i c a t i o n  ( Inc rement  I V )  ....... LS 

--- --- 2,500,000 E l ec t r i c  i n s t a l l a t i o n  ( Inc rement  II) ................... LS 
--- --- '-100,000 Model a u x i l i a r y  sys tems  ................................ LS 

Test s e c t i o n  d o o r s  and f l o o r  pane l  f a b r i c a t i o n . .  ....... LS --- --- 1 ,100 ,000  
Model s u p p o r t  and t u r n t a b l e  f a b r i c a t i o n  ( Inc rement  11). LS --- --- 1,100,000 

Data a c q u i s i t i o n  & o p e r a t i o n  c o n t r o l  system 
--- --- 500,000 f a b r i c a t i o n  ( Inc rement  111) .......................... LS 

F a l l o u t  S h e l t e r  ( n o t  f eas ib le )  --- --- --- --- ........................... 
T o t a l  ................................................................................. 11.900.000 
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JOIST OF RELATED GRAPHICS: 

F i g u r e  1 - Loca t ion  P l a n  
Figure 2 - S i t e  P l a n  
F i g u r e  3 - Vanes, Louvers ,  and Fan Drive  System 
F i g u r e  4 - New Fan Drive  Uni t  
F i g u r e  5 - Program P l a n  

OTHER EQUIPMENT SUMMARY: 

E x i s t i n g  c o l l a t e r a l  equipment c o n s i s t i n g  main ly  of  t h e  mod-l  s u p p o r t  s y s t  m ,  t h e  b a l a n c e ,  t h e  motor g e n e r a t o r  
s e t s ,  t h e  r h e o s t a t ,  and o t h e r  equipment o f  t h e  p r e s e n t  40- x RO-Foot Subsonic  Wind Tunnel w i l l  be used w i t h  
t h i s  m o d i f i c a t i o n  p r o j e c t .  The t o t a l  r ep lacement  v a l u e  o f  t h e  p r e s e n t  40- x 9O-Foot Subsonic  Wind Tunnel i s  
a p p r o x i m a t e l y  $70 m i l l i o n .  E x i s t i n g  n o n c o l l a t e r a l  equipment v s l u e d  a t  a b o u t . $ l . 5  m i l l i o n ,  which c o n s i s t s  
p r i m a r i l y  of computers ,  w i l l  a l s o  be used i n  t h e  new f a c i l i t y .  No major a d d i t i o n a l  n o n c o l l a t e r a l  equipment 
i s  i n v o l v e d .  

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

C u r r e n t  c o s t  r ev iews  f o r  t h i s  f a c i l i t y  n o d i f i c a t i o n  work, w i t h  c a p a b i l i t i e s  2s c u r r e n t l y  c o n f i g u r e d ,  s u p p o r t  
an  $85 m i l l i o n  estimate. Thus, a d d i t i o n a l  f u t u r e  CoF fund ing  is n o t  s c h e d u l e d .  
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AMES RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

NEW AIR EXIT 
LOUVERS & GUIDES 

MODIFICATION OF 40-by 80-FOOT SUBSONIC WIND TUNNEL 

EXISTING 40 x 80 
TEST SECTION 

NEW ADJUSTABLE 
TURNING VANES 

NEW LOUVERS 

NEW DRIVE SECTION 

NEW 100 MVA SUBSTATION 

EW 80 x 120 FOOT TEST LEG 

TO 

FIGURE 2 
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AMES RESEARCH CENTER 

EXISTING 40 X 80-FOOT WIND 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATION OF 40-by 80-FOOT SUBSONIC WIND TUNNE 
TUNNEL STRUCTURE 

VANES, LOUVERS, AND FAN DRIVE SYSTEM 
NEW LOUVERS 

AS SHOWN: 80 X 120 OPERATION 
EXISTING TURNING VANES OPEN: 40 X 80 OPERATION 

NEW TURNING VANES 

AS SHOWN: 80 X 120 OPERATION 
STRAIGHT: 40 X 80 OPERATION 

NEW LOUVE 

AS SHOWN: 80 X 120 OPERATION 
CLOSED: 40 X 80 OPERATION 

SIX NEW FAN DRIVE UNITS IN 
EXISTING DRIVE SECTION FOR USE 
WITH BOTH 40 X 80-FOOT AND 
80 X 120-FOOT TEST LEGS 

FIGURE 3 
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AMES RESEARCH CENTER 
FISCAL Y E A R  1980 ESTIMATES 

MODIFICATION OF 40-by 80-FOOT SUBSONIC WIND TUNNEL 

NEW FAN DRIVE UNIT 

NEW FAN DRIVE UNIT 

22,500 HORSEPOWER ELECTRIC MOTOR 
40-FOOT DIAMETER 15-BLADE VARIABLE-PITCH FAN, AND 23-BLADE STATOR 
CENTER BODY - 17.5-FOOT MAX DIAMETER BY 138.5 FEET LONG 
DRIVE UNIT WEIGHT: 400,000 LBS. 

FIGURE 4 
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NATIONAL mRONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

SUMMARY 

SPACE SHUTTLE FACILITIES 
Amount Page No. 

CF 10-1 

Office of Space Transportation Systems: 

Su~ary. ................................................................................. 
Launch and Landing Facilities: 18,950,000 

Modifications t o  launch complex 39 (KSC) .................................... 17,700,000 CF 10- 4  
Modifications to crawler transporter maintenance facility (KSC) ............. 1,250,000 CF 10-16 

Manufacturing and Final Assembly Facilities: 10,000,000 

Modification of  manufacturing and final assembly facilities for 
external tanks ( ~ F )  ...................................................... 10,000,000 CF 10- 24  

Minor Facilities: 2,500,000 

Minor shuttle-unique projects, at various locations......................... 2,500,000 CF 10-40 

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,450,000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

PROJECT TITLE:  SDace S h u t t l e  F a c i l i t i e s  - - - ~  

INSTALLATION: Var ious  L o c a t i o n s  

FY 1980 CoF ESTIMATE: $11.450.000 

LOCATION OF PROJECT: L o c a t i o n s  are i d e n t i f i e d  i n  t h e  f o l l o w i n g  documentat ion.  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Space T r a n s p o r t a t i o n  Systems 

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and DeSiQn C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 14,934,500 178,781,500 193,716,000 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . .  ............................. N / A  615,865,220 635.865.220 

T o t a l . . .  ................................................. 14.914.500 814.646.720 829,581.220 

The above d a t a  summarizes o n l y  t h e  p r o j e c t s  i n c l u d e d  i n  t h i s  s u b m i t t a l .  Before  FY 1980, $31.3 m i l l i o n  was 
made a v a i l a b l e  f o r  S h u t t l e  p lann ing  and d e s i g n  i n  a d d i t i o n  t o  $343.7 m i l l i o n  f o r  S h u t t l e  f a c i l i t i e s  c o n s t r u c t i o n .  

SUMMARY PURPOSE AND SCOPE: 

The purpose  o f  t h i s  p r o j e c t  i s  t o  r e h a b i l i t a t e ,  modify,  and add t o  e x i s t i n g  Government-owned f a c i l i t i e s ,  and 
t o  c o n s t r u c t  t h o s e  l i m i t e d  new f a c i l i t i e s  t o  meet unique r e q u i r e m e n t s  o f  t h e  Space S h u t t l e  Program. A s  i n  
p r i o r  y e a r s ,  t h i s  S h u t t l e  f a c i l i t y  package i n c l u d e s  a l l  major f a c i l i t y  r e q u i r e m e n t s  unique t o  t h e  Space S h u t t l e  
Program. I n  FY 1980, t h e  proposed S h u t t l e  f a c i l i t i e s  are r e l a t e d  t o  t h e  l aunch  and l a n d i n g  r e q u i r e m e n t s  a t  
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John F. Kennedy Space Center  (KSC) and t h e  e x t e r n a l  t a n k  manufac tu r ing  and f i n a l  assembly a t  Michoud Assembly 
F a c i l i t y  (MAF). The p r o j e c t s  i n c l u d e d  i n  t h i s  r e q u e s t  are as e n v i s i o n e d  a t  t h e  time o f  t h e  FY 1979 budget  
w i t h  minor a d j u s t m e n t s  i n  scope n e c e s s a r y  t o  accommodate program developments .  Also i n c l u d e d  are minor 
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  p r o j e c t s  which are r e q u i r e d  t o  s u p p o r t  t h e  Space S h u t t l e  and are t h e r e f o r e  
c o n s i d e r e d  unique Space S h u t t l e  p r o j e c t s .  

PROJECT JUSTIFICATION: 

P r i o r  y e a r s  CoF p r o j e c t s  f o r  t h e  Space S h u t t l e  Program a u t h o r i z e d  m o d i f i c a t i o n  and c o n s t r u c t i o n  o f  f a c i l i t i e s  
f o r  t e c h n i c a l  development,  Space S h u t t l e  main eng ine  t e s t s ,  ground tests, manufac tu r ing ,  and l aunch  and l a n d i n g .  
All o f  t h e  f a c i l i t i e s  t o  s u p p o r t  t h e  f irst  Manned O r b i t a l  F l i g h t  and t h e  Development, Design,  Tes t  and E v a l u a t i o n  
p o r t i o n  of t h e  program w i l l  be completed i n  1978 w i t h  a c t i v a t i o n  i n t e n s i f y i n g  on t h e  l aunch  f a c i l i t i e s  a t  KSC. 
The FY 1980 r e q u e s t  is i n t e n d e d  t o  c o n t i n u e  t o  p r o v i d e  l aunch  c a p a b i l i t y  f o r  t h e  Space S h u t t l e  v e h i c l e  a t  KSC. 
The pr imary element i n  t h i s  r e q u e s t  is a c o n t i n u a t i o n  o f  Pad rcBrt m o d i f i c a t i o n s .  Pad rrBtl i s  planned t o  be 
o p e r a t i o n a l  by l a t e  1983 a t  which time it will he needed t o  s u p p o r t  t h e  p lanned l aunch  r a t e  as well  as p r o v i d e  
needed o p e r a t i o n a l  r e l i a b i l i t y  and f l e x i b i l i t y .  Also a t  KSC is  a p r o j e c t  f o r  M o d i f i c a t i o n s  t o  t h e  Crawler 
T r a n s p o r t e r  Maintenance F a c i l i t y .  The major  d i s c r e t e  p r o j e c t  a t  MAF p r o v i d e s  f o r  t h e  c o n t i n u a t i o n  of 
manufac tu r ing  and f i n a l  assembly of  t h e  e x t e r n a l  t a n k .  

The f a c i l i t i e s  i n c l u d e d  i n  t h i s  r e q u e s t  have been c a r e f u l l y  reviewed t o  i n s u r e  t h e y  are no t  brought  i n t o  t h e  
program premature ly  bu t  as r e q u i r e d  t o  s u p p o r t  p lanned o p e r a t i o n a l  c a p a b i l i t i e s .  
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PROJECT COST ESTIMATE: 

Launch and Landing F a c i l i t i e s  .............................................................. 
M o d i f i c a t i o n s  t o  Launch Complex 39. Kennedy Space Center  ................................. 
M o d i f i c a t i o n s  t o  Crawler T r a n s p o r t e r  Maintenance F a c i l i t y .  

Kennedy Space Cen te r  ................................................................... 
Manufactur ing and F i n a l  Assembly F a c i l i t i e s  ................................................ 

M o d i f i c a t i o n  of Manufac tu r ing  and F i n a l  Assembly F a c i l i t i e s  f o r  E x t e r n a l  
Tanks. Michoud Assembly F a c i l i t y  ....................................................... 

Minor F a c i l i t i e s  ........................................................................... 
Minor S h u t t l e  . Unique P r o j e c t s .  Vrlrious L o c a t i o n s  ....................................... 

T o t a l  .................................................................................. 

18.950. 000 

17.700. 000 

1.250. 000 

10.000.000 

10.000. 000 

2 . 5 0 0 .  000 

2 . 5 0 0 .  000 

11,450.000 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX 39 
L.OCATION P L A N  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

PROJECT TITLE: M o d i f i c a t i o n s  t o  Launch ComDlex 19 

INSTALLATION: John F. Kennedv Space C e n t e r  

FY 1980 CoF ESTIMATE: $17,700.000 

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

COGNIZANT HEADQUARTERS OFFICE: Office o f  Space T r a n s p o r t a t i o n  Systems 

FY 1979 AND P R I O R  Y E A R S  FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t i o n  T o t a l  

....................................... S p e c i f i c  CoF fund ing  9 ,810 ,000  123,530,000 133,340,000 
C a p i t a l i z e d  i n v e s t m e n t . .  ................................... N / A  501 ,518 ,000  501.518,OOO 

T o t a l . . . . . . . .  ............................................ 9. 81 0.000 625.068.000 614,878,000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  c o n t i n u e s  m o d i f i c a t i o n s  t o  Launch Complex 39 ( L C - 3 9 ) ,  begun w i t h  FY 1975 r e s o u r c e s  and c o n t i n u e d  
w i t h  FY 1976, FY 1977, FY 1978, and FY 1979 r e s o u r c e s  t o  s u p p o r t  Space S h u t t l e  o p e r a t i o n s .  The FY 1975, FY 
1976, and a p o r t i o n  o f  t h e  FY 1977 r e s o u r c e s  provided f o r  modifying two h i g h  bays  i n  t h e  Veh ic le  Assembly 
B u i l d i n g  (VAB), t h e  Launch Cont ro l  C e n t e r ,  one mobi le  l aunch  p l a t f o r m ,  and Launch Pad These i n i t i a l  LC- 
39 f a c i l i t i e s  were t h o s e  e s s e n t i a l  f o r  t h e  l aunch  o f  t h e  F i r s t  Manned O r b i t a l  F l i g h t .  The ba lance  o f  t h e  1977 
p r o j e c t  coupled w i t h  1978 r e s o u r c e s  provided f o r  modifying t h e  second mobi le  l aunch  p l a t f o r m ,  t h e  two remain ing  
h i g h  bays  i n  t h e  VAB,  and i n i t i a l  m o d i f i c a t i o n s  t o  Launch Pad rcB.ll  The FY 1979 p r o j e c t  c o n t i n u e d  m o d i f i c a t i o n s  
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t o  Launch Pad "B", and p rov ided  f r e o n  r e c o v e r y  and hypergol  s u p p o r t  f a c i l i t i e s  and r e h a b i l i t a t i o n  o f  r o a d s  i n  
t h e  LC-39 area.  Th i s  y e a r ' s  work p r o v i d e s  f o r  comple t ing  m o d i f i c a t i o n s  t o  Launch Pad "B,"  s p e c i f i c a l l y  f o r  
t h e  c o n s t r u c t i o n  o f  t h e  R o t a t i n g  S e r v i c e  S t r u c t u r e  and l aunch  sys tems  and o t h e r  c o n s t r u c t i o n ,  m o d i f i c a t i o n  and 
r e h a b i l i t a t i o n  work i n  t h e  LC-39 area. 

PROJECT JUSTIFICATION: 

The Space T r a n s p o r t a t i o n  System (STS) o p e r a t i o n a l  phase  w i l l  beg in  a f t e r  t h e  f irst  s i x  Space S h u t t l e  development 
f l i g h t s  i n  CY 1979 and CY 1980. Launch rates  w i l l  i n c r e a s e  g r a d u a l l y  t o  a maximum of 40 f l i g h t s  p e r  y e a r  i n  
t h e  mid-1980's. During t h i s  o p e r a t i o n a l  phase ,  t h e  r i s k  o f  hav ing  o n l y  one l aunch  pad i n  t h e  e a r l y  y e a r s  is  
c o n d i t i o n a l l y  a c c e p t a b l e .  By l a t e  1983, l a u n c h  rates and t h e  a t t e n d a n t  r i s k s  a s s o c i a t e d  w i t h  a s i n g l e  l aunch  
pad make a second l aunch  pad e s s e n t i a l .  P r i o r  y e a r  r e s o u r c e s  p rov ided  f o r  t h e  beg inn ing  o f  m o d i f i c a t i o n s  t o  
Launch Pad "B." T h i s  y e a r ' s  p r o j e c t  w i l l  complete  t h e  work on Pad "B" t o  a l l o w  i t  t o  be o p e r a t i o n a l  by l a t e  
1983. 

Vital o p e r a t i o n s  on t h e  l aunch  pad must t a k e  p l a c e  b e f o r e  f i n a l  countdown and l aunch  o f  t h e  Space S h u t t l e .  
These a c t i v i t i e s  i n c l u d e  performing f i n a l  checkout  o f  v e h i c l e  sys tems ,  l o a d i n g  p r o p e l l a n t s  i n  t h e  e x t e r n a l  
t m k ,  and l o a d i n g  h y p e r g o l i c  p r o p e l l a n t s  i n  t h e  a u x i l i a r y  p r o p u l s i o n  sys tem pods and t h e  r e a c t i o n  c o n t r o l  
s y s t e n .  Power r e a c t a n t s  and c o o l i n g  and l i f e  s u p p o r t  f l u i d s  must a l s o  be loaded ;  pay loads  may be i n s e r t e d ,  
p r e p a r e d ,  or  changed; and t h e  crew must be boarded.  During t h e  e a r l y  y e a r s  o f  t h e  Space T r a n s p o r t a t i o n  System 
o p e r 3 t i o n a l  phase ,  t h e  f u n c t i o n s  d e s c r i b e d  above w i l l  be performed on a s i n g l e  l aunch  pad (Pad " A I ' ) .  Should 
t h e r e  be any l a r g e  v a r i a t i o n s  i n  on-pad o p e r a t i o n s  due t o  checkout  problems,  a d v e r s e  w e a t h e r ,  or  t h e  unknowns 
a s s o c i a t e d  w i t h  Department of Defense pay loads  o r  p l a n e t a r y  m i s s i o n s ,  s c h e d u l e s  cou ld  be d r a s t i c a l l y  a f f e c t e d .  
Such d e l a y s  are c o n d i t i o n a l l y  a c c e p t a b l e  i n  t h e  e a r l y  y e a r s  of  t h e  STS o p e r a t i o n a l  phase .  A s  t h e  l aunch  r a t e  
i n c r e a s e s  however, t h e s e  d e l a y s  become less and less  a c c e p t a b l e  as t h e y  a d v e r s e l y  impact s c h e d u l e s .  I n  
a d d i t i o n ,  shou ld  any damage t o  the l aunch  pad occur  d u r i n g  l a u n c h ,  subsequen t  l aunches  w i l l  have t o  be de layed  
w h i l e  r e p a i r s  are be ing  made. By e a r l y  1983 when f l i g h t  rates are expec ted  t o  i n c r e a s e  c o n s i d e r a b l y ,  a 
s i g n i f i c a n t  o p e r a t i o n a l  r i s k  deve lops  u n t i l  Pad ltB1l is completed.  A s  a consequence,  it is f e l t  t h a t  Pad "B" 
must be o p e r a t i o n a l  by l a t e  1983 s o  t h a t  t h e  Space T r a n s p o r t a t i o n  System is no t  a d v e r s e l y  a f f e c t e d .  December 
1983 is  t h u s  t h e  l a t e s t  a c c e p t a b l e  o p e r a t i o n a l  r eady  d a t e  f o r  Launch Pad llB1t and is a c r i t i c a l  m i l e s t o n e .  

Recent p r e d i c t i o n s  o f  t h e  s o l i d  r o c k e t  motor exhaus t  g a s  p r e s s u r e s  on t h e  b l a s t  deck o f  t h e  Mobile Launch 
P l a t f o r m  (MLP) i n d i c a t e  t h a t  i n  some cases t h e  l o a d  w i l l  be greater  t h a n  t h a t  f o r  which t h e  deck is c u r r e n t l y  
c o n f i g u r e d .  T h i s  n e c e s s i t a t e s  a s t r e n g t h e n i n g  o f  s t r u c t u r a l  members, and a s t i f f e n i n g  o f  t h e  b l a s t  deck.  
MLP-1 w i l l  be modi f i ed  f o r  t h i s  purpose  w i t h  p r i o r  y e a r  r e s o u r c e s  w h i l e  MLP-2 w i l l  be modi f i ed  w i t h  t h i s  FY 1980. 
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p r o j e c t .  Other  f a c i l i t i e s  g e n e r a l l y  a s s o c i a t e d  w i t h  t h e  t o t a l  LC-39 complex must a l s o  be p rov ided  o r  f u r t h e r  
modif ied  w i t h  FY 1980 r e s o u r c e s .  These i n c l u d e  c o n s t r u c t i o n  o f  work s u p p o r t  and s t a g i n g  f a c i l i t i e s ,  Pad lrB1l 
s u p p o r t  a r e a ,  m o d i f i c a t i o n s  t o  t h e  P r o p e l l a n t  Labora to ry  and Mobile Equipment Maintenance Shop and r e h a b i l i t a t i o n  
of t h e  Vendor Tanker S t a g i n g  Area. 

The Launch Cont ro l  Center  (LCC) r o o f  is i n  poor c o n d i t i o n  and i n  need o f  r e p a i r .  Its t o p  s u r f a c e  is b l i s t e r e d ,  
and water c o l l e c t s  due t o  i n a d e q u a t e  s l o p e  and i n s u f f i c i e n t  d r a i n a g e .  The vapor  b a r r i e r  h a s  been r u p t u r e d  i n  
s e v e r a l  l o c a t i o n s ,  c a u s i n g  l e a k i n g .  Normal r e p a i r  e f f o r t s  have no t  been s u c c e s s f u l  i n  h a l t i n g  t h e  d e g e n e r a t i o n  
o f  t h i s  r o o f .  Impor tan t  S h u t t l e  l aunch  c o n t r o l  o p e r a t i o n s  are conducted i n  t h i s  b u i l d i n g .  A s  t h i s  roof  c o n t i n u e s  
t o  l e a k  i n  s p i t e  of r e p a i r  e f f o r t s ,  t h e  r i s k  o f  damage t o  expens ive  equipment and i n t e r f e r e n c e  w i t h  c r i t i c a l  
o p e r a t i o n s  grows. It is e s s e n t i a l  t o  r e h a b i l i t a t e  t h i s  roof  as planned so  as no t  t o  i n t e r f e r e  w i t h  l a t e r  
c r i t i c a l  S h u t t l e  o p e r a t i o n s .  

I n t e g r a t e d  r e s o u r c e  r e q u i r e m e n t s  f o r  a l l  o f  Launch Complex 39 are  shown i n  F i g u r e  5 .  While it was o r i g i n a l l y  
p lanned t h a t  t h e  $27.1 m i l l i o n  o f  t h e  FY 1978 r e s o u r c e s  provided would be a v a i l a b l e  f o r  a p p l i c a t i o n  t o  t h e  
R o t a t i n g  S e r v i c e  S t r u c t u r e ,  l a t e r  needs  a s s o c i a t e d  wi th  b o t h  Mobile Launch P l a t f o r m s ,  t h e  Veh ic le  Assembly 
B u i l d i n g ,  and Launch Pad llA1f have r e q u i r e d  t h e  a l l o c a t i o n  o f  t h e s e  r e s o u r c e s  t o  t h o s e  f a c i l i t i e s .  It is now 
e s t i m a t e d  t h a t  $21.4 m i l l i o n  o f  FY 1975 and $12.8 m i l l i o n  o f  FY 1979 r e s o u r c e s  w i l l  be a v a i l a b l e  f o r  Pad "B" 
work. A s  a consequence,  $8.0 m i l l i o n  w i l l  be r e q u i r e d  i n  FY 1980 f o r  t h e  R o t a t i n g  S e r v i c e  S t r u c t u r e  and $7 .1  
m i l l i o n  w i l l  be r e q u i r e d  f o r  t h e  l aunch  sys tems .  I n  a d d i t i o n ,  $2.6  m i l l i o n  w i l l  be r e q u i r e d  f o r  t h e  o t h e r  
work i n  t h e  LC-39 area,  as o u t l i n e d  above,  and t h e  deck "beef-up" of MLP-2. 

IMPACT OF DELAY: 

If t h i s  p r o j e c t  is n o t  funded i n  FY 1980, it w i l l  be i m p o s s i b l e  t o  complete  Launch Pad I1Br1 by i t s  need d a t e  
o f  December 1983. I n  l i g h t  o f  l aunch  rates p r o j e c t e d  f o r  t h a t  p e r i o d  and t h e  f ac t  t h a t  two o r b i t e r s  cou ld  be 
t i e d  up i f  t h e  s i n g l e  l aunch  pad were damaged, t h i s  is n o t  a p ruden t  r i s k .  S i m i l a . r l y ,  it is  f e l t  t h a t  t h e  
o t h e r  work i n  t h e  LC-39 area ,  i f  d e f e r r e d ,  could  d r a s t i c a l l y  impact S h u t t l e  o p e r a t i o n s  and t h i s  i s  no t  an 
a c c e p t a b l e  r i s k .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p r o v i d e s  f o r  c o n t i n u i n g  m o d i f i c a t i o n s  t o  Launch Pad IIBcc begun w i t h  FY 1978 r e s o u r c e s .  P r i o r  
y e a r  r e s o u r c e s  provided f o r  s i t e  work, p i l i n g  and f o u n d a t i o n s ,  c o n s t r u c t i o n  o f  a f i x e d  s e r v i c e  t o w e r ,  a flame 
d e f l e c t o r ,  and an a c o u s t i c  r e d u c t i o n  sys tem.  E x i s t i n g  s t r u c t u r a l ,  mechan ica l ,  and e l ec t r i ca l  sys tems  were 
a l s o  modi f i ed .  The FY 1979 p r o j e c t ,  coupled w i t h  t h i s  FY 1980 p r o j e c t ,  p r o v i d e s  a R o t a t i n g  S e r v i c e  S t r u c t u r e  
(RSS) mounted on r a i l s  on t h e  s u r f a c e  o f  t h e  l aunch  pad which is a t t a c h e d  t o  t h e  Fixed S e r v i c e  S t r u c t u r e  (FSS) 
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( F i g u r e  2). The R o t a t i n g  S e r v i c e  S t r u c t u r e  ( F i g u r e  3) c o n s i s t s  p r i m a r i l y  of  a r o t a t i n g  b r i d g e ,  t h e  Payload 
Changeout Room (PCR), a system o f  e x t e r n a l  and i n t e r n a l  access p l a t f o r m s ,  and a powerful  d r i v e  sys tem f o r  
moving t h e  RSS away from t h e  o r b i t e r  when it is  ready  f o r  l a u n c h .  The r o t a t i n g  b r i d g e  is c o n s t r u c t e d  o f  large  
t u b u l a r  s t e e l  members welded i n t o  t h e  c o n f i g u r a t i o n  shown i n  F i g u r e  3. On t o p  o f  t h e  r o t a t i n g  b r i d g e  and 
a t t a c h e d  t o  i t  i s  t h e  Payload Changeout Room, approx imate ly  52 feet  wide by 50 f e e t  deep by 76 fee t  h i g h  ( 1 5 . 8  
meters by 15.2  meters by 23.3 meters). The PCR p r o v i d e s  a C l e m  environment  where pay loads  can be removed 
o r  i n s e r t e d  i n t o  t h e  o r b i t e r ' s  payload bay;  t h u s ,  an e x t e n s i v e  env i ronmenta l  c o n t r o l  system is an e s s e n t i a l  
p a r t  of t h e  PCR.  Within t h e  PCR, an e l a b o r a t e  system of f i x e d  p l a t f o r m s  c a p a b l e  o f  ex tend ing  and r e t r a c t i n g  
is  prov ided  f o r  checkout  and s e r v i c i n g  o f  pay loads .  A s e r v i c e  e l e v a t o r  c o n n e c t s  t h e  p l a t f o r m s  so t h a t  v a r i o u s  
p i e c e s  of s u p p o r t  equipment can be moved between t h e  l e v e l s  of  t h e  PCR. A d d i t i o n a l l y ,  h o i s t i n g  sys tems  are 
p rov ided  f o r  h a n d l i n g  pay loads  w i t h i n  t h e  PCR and f o r  t h e i r  t r a n s f e r  i n t o  t h e  o r b i t e r  payload bay. 

Another room, approx imate ly  32 feet  wide by 27 fee t  deep by 30 feet  h i g h  (9.8 meters by 8.2 m e t e r s  by 9.1 
meters),  l o c a t e d  above t h e  P C R ,  w i l l  p r o v i d e  a c c e s s  t o  t h e  S h u t t l e  forward r e a c t i o n  c o n t r o l  sys tem,  whi le  
p l a t f o r m s  benea th  t h e  PCR w i l l  p rov ide  access t o  t h e  S h u t t l e  a f t  p r o p u l s i o n  sys tem.  A d d i t i o n a l  access t o  t h e  
o r b i t e r ,  s o l i d  r o c k e t  b o o s t e r s ,  and t h e  e x t e r n a l  t a n k  f o r  l a s t  minute i n s p e c t i o n  and p o s s i b l e  r e p a i r s  is  
provided by p l a t f o r m s ,  swinging arms, an3 o t h e r  d e v i c e s .  The e n t i r e  R o t a t i n g  S e r v i c e  S t r u c t u r e  moves by i t s  
own power from t h e  p o s i t i o n  where it is  mated wi th  t h e  o r b i t e r  ( F i g u r e  2) t o  i t s  r e t r a c t e d  p o s i t i o n  ( F i g u r e  
3). This  movement i s  accomplished by means of large  t r a c t i o n  motor d r i v e  systems a t t a c h e d  t o  t h e  l egs  o f  t h e  
R o t a t i n g  S e r v i c e  S t r u c t u r e  and moving on a f i x e d  r a i l  system. O p e r a t i o n s  on pay loads  or t h e  bu i ld- up  of  
pay loads  w i l l  no rmal ly  t a k e  p l a c e  whi le  t h e  RSS is moved away from t h e  f l i g h t  v e h i c l e ,  whereas f i n a l  i n s e r t i o n  
o f  t h e  payload i n t o  t h e  o r b i t e r  and f u e l i n g  o f  t h e  f l i g h t  v e h i c l e  w i l l  occur  whi le  t h e  RSS is i n  i t s  forward 
p o s i t i o n  mated t o  t h e  S h u t t l e  v e h i c l e .  

Th i s  work a l s o  p r o v i d e s  f o r  e x t e n s i v e  m o d i f i c a t i o n s  of  t h e  l aunch  sys tems ,  i n c l u d i n g  t h e  env i ronmenta l  
c o n t r o l ,  pneumat ic ,  f u e l ,  and h i g h- p r e s s u r e  gas sys tems  on Pad t rB 'r .  I n  a d d i t i o n ,  MLP-2 w i l l  be modi f i ed  by 
s t r u c t u r a l l y  b e e f i n g  up main members and t h e  b l a s t  deck t o  w i t h s t a n d  t h e  i n c r e a s e d  p r e d i c t e d  b l a s t  p r e s s u r e s .  

The e x i s t i n g  f l a t  r o o f  o f  t h e  L C C ,  which is b a d l y  b l i s t e r e d  and l e a k i n g ,  w i l l  be s t r i p p e d  down t o  the vapor  
b a r r i e r ,  new roof  d r a i n s  w i l l  be i n s t a l l e d ,  expansion j o i n t s  w i l l  be p r o v i d e d ,  and a l l  r o o f  p e n e t r a t i o n s  w i l l  
be r e f l a s h e d .  A new l a y e r e d  r o o f  o f  a s p h a l t i c  f e l t  covered w i t h  l i g h t w c i g h t  c o n c r e t e  w i l l  t h e n  be i n s t a l l e d .  
T h i s  p r o c e s s ,  a l t h o u g h  more expens ive  t h a n  u s u a l ,  is e s s e n t i a l  i f  t h e  r o o f  is t o  be a d e q u a t e l y  s l o p e d  t o  s o l v e  
t h e  e x i s t i n g  d r a i n a g e  problem. A t o p  c o v e r i n g  o f  f i b e r g l a s s  f e l t s  w i t h  r o o f  v e n t s  and a f i n a l  sea l  c o a t  w i l l  
be a p p l i e d .  The g e n e r a l  l a y o u t  o f  t h e  LCC r o o f  can be seen  i n  F i g u r e  4 .  Work s u p p o r t  and s t a g i n g  f a c i l i t i e s  
f o r  t h e  o v e r a l l  LC-39 area and a Pad 'lBtr s u p p o r t  f a c i l i t y  w i l l  be c o n s t r u c t e d  u s i n g  pre- engineered metal 
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b u i l d i n g s .  The e x i s t i n g  P r o p e l l a n t  L a b o r a t o r y  and Mobile Equipment Maintenance Shop w i l l  be expanded by add ing  
a 900 s q u a r e  f o o t  (83.7 s q u a r e  m e t e r s )  s t o r a g e  area. An a d d i t i o n a l  maintenance bay w i l l  a l s o  be c o n s t r u c t e d  
i n s i d e  t h e  Mobile Equipment Maintenance Shop. 
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PROJECT COST ESTIMATE: 

The bases of t h i s  c o s t  estimate are t h e  f i n a l  d e s i g n  f o r  t h e  Pad IIB" p o r t i o n  End P r e l i m i n a r y  Eng ineer ing  
Repor t s  f o r  o t h e r  LC-39 work. 

Uni t  of Uni t  
Measure Q u a n t i t y  c o s t  c o s t  

--- --- --- --- Land A c a u i s i t i o n . . . .  ..................................... 
C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . .  ................... - -- --- --- 17,700,000 

C o n s t r u c t  r o t a t i n g  s e r v i c e  s t r u c t u r e .  .................. LS --- --- 8,000,000 

Modify l aunch  sys tems  .................................. LS --- --- 7,100,000 
Environment c o n t r o l  system ... ........................ LS --- --- ( 1,270,000) 
Pneumatic sys tems  .................................... LS --- --- (1 ,040,000)  
P r o p e l l e n t  and h i g h  p r e s s u r e  gas sys tems .  ............ LS --- --- (950,000) 

Electrical/communication sys tems  LS --- --- (1,620,000) 
Fue l  sys tems  ......................................... LS --- - -- (2,220,000) 

..................... 
Modify Mobile Launch Pla t form- 2 ........................ LS --- --- 1,100,000 

C o n s t r u c t  work s u p p o r t  and s t a g i n g  f a c i l i t i e s . . . . . . . . . .  LS --- --- 900,000 

--- --- 600,000 Roof r e h a b i l i t a t i o n  - L C C . . . . . . . .  ...................... LS 

EauiDment................................. ............... --- --- --- --- 
F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... --- --- - -- --- 

T o t a l . . .  .............................................................................. 17.700.000 
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LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Loca t ion  P l a n  
F i g u r e  2 - P e r s p e c t i v e  - Launch Pad ltBff 

F i g u r e  3 - R o t a t i n g  S e r v i c e  S t r u c t u r e  
F i g u r e  4 - Roof Layout - LCC 
F i g u r e  5 - Resource Requirements ,  LC-39 

OTHER EQUIPMENT SUMMARY: 

It is  a n t i c i p a t e d  t h a t  approx imate ly  $30 m i l l i o n  o f  R&D r e s o u r c e s  w i l l  be r e q u i r e d  t o  p rov ide  noncollateral 
equipment f o r  i n i t i a l  o p e r a t i o n  o f  f a c i l i t i e s  i n c l u d e d  i n  t h e  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A t  t h e  p r e s e n t  time, no major f u t u r e  r e q u i r e m e n t s  f o r  LC-39 have been f i r m l y  i d e n t i f i e d .  However, shou ld  
Mobile Launch P l a t f o r m  83 be l a t e r  v a l i d a t e d ,  i ts c o s t  would be added a t  approx imate ly  $18 m i l l i o n .  I n  t h e  
same manner, i f  f u r t h e r  major programmatic m o d i f i c a t i o n s  t o  LC-39 f a c i l i t i e s  are s o  r e q u i r e d ,  t h e i r  c o s t  o f  
e x e c u t i o n  must a l s o  be a d d i t i v e .  
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX 39 

PERSPECTIVE 
LAUNCH PAD "B" 

FIGURE 2 CF 10-12 



JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX 39 

ROTATING SERVICE STRUCTURE 
(Shown in Retracted Position a t  Launch Pad A) 

FIGURE 3 



JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX 39 

ROOF LAYOUT-LCC 

-8 

NEW GUARDRAIL 7 
ALTERNATE 

CAP F L A S H I N G  

E X I S T I N G  GURAORAIL NEW BAS 
TO BE R E L O C A T E O - I ,  F L A S H I N  

NEW ROOFING 
SEE D E T A I L  

NEW P .T .  WOO0 N A I L E R  

NEW CONC. B L O C K / F I L L  
V O I  0 W/CONCRETE 

-RELOCATE0 GUARDRAIL 

-POWER 
A C T I V A T E D  FASTENER 

E X I S T I N G  CONC. DECK 

@ T I P .  NEW GUARDRAIL  L PARAPET WALL 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX 39 

RESOURCE REQUIREMENTS 
( M i l l i o n s  of D o l l a r s )  

F i s c a l  Year 
1977 & P r i o r  1978 1979 1980 F u t u r e  

BR CCE - BR - PP - BR - PP - BR - PP - I t e m  

Launch Pad A . . . . . . . . . . . . . . . . . . . . . . .  . 
Launch Pad B.. . . . . . . . . . . . . . . . . . . . . . .  
MLP-l............................... 
MLP-2............................... 
MLP-3............................... 
Vehicle Assembly B u i l d i n g  (VAB) ..... 
Launch C o n t r o l  Cen te r  (LCC).. ....... 
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

40.4 
49.3 
14.3 
15.4 
17.6% 
17.5 
2.7 
1.7 

Tota l . . .  .......................... 69.3 40.7 40.7 13.6 13.6 17.7 - --- 141.3 - - - - -  - 

Note: PP = Program P l a n  
BR = Budget Request  
CCE= C u r r e n t  Cost  E s t i m a t e  

Jr Not i n c l u d e d  i n  t o t a l ;  n o t  a p r e s e n t l y  v a l i d a t e d  r equ i r emen t .  

FIGURE 5 
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CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1980 ESTIMATES 

.PROJECT TITLE:  M o d i f i c a t i o n s  t o  Crawler TranSDOrter Maintenance F a c i l i t v  

INSTALLATION: John F. Kennedv SDace C e n t e r  

FY 1980 CoF ESTIMATE: $1,250.000 

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

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Space T r a n s p o r t a t i o n  Systems 

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is re la ted  t o  t h i s  p r o j e c t :  

P 1  ann i n g  
and Desinn C o n s t r u c t i o n  

S p e c i f i c  CoF fund ing  ....................................... 92,500 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . .  ............................ N/A 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................. 92 .500  

--- 
46.220 

46.220 

T o t a l  

92,500 
46.220 

SUMMARY PURPOSE AND SCOPE: 

The purpose  o f  t h i s  p r o j e c t  is t o  modify t h e  p r e s e n t  Crawler T r a n s p o r t e r  Maintenance F a c i l i t y  t o  p r o v i d e  
s u f f i c i e n t  maintenance and a d m i n i s t r a t i v e  areas t o  s u p p o r t  t h e  h i g h  l e v e l  o f  maintenance f o r  t h e  two crawler 
t r a n s p o r t e r s  r e q u i r e d  t o  s u p p o r t  t h e  Space T r a n s p o r t a t i o n  System launch  s c h e d u l e .  The scope  o f  work ( a s  shown 
i n  F i g u r e  2)  w i l l  i n c l u d e  g r a d i n g  t h e  n o r t h  area t o  improve d r a i n a g e  i n  w e t  w e a t h e r ,  moving t h e  Crawler 
T r a n s p o r t e r  (CT)  p a r k i n g  p o s i t i o n s ,  and r e l o c a t i n g  crawlerway e x t e n s i o n s  t o  be t a n g e n t i a l  t o  t h e  c e n t e r l i n e  
o f  t h e  curved p o r t i o n  o f  t h e  main crawlerway. Other  t a s k s  i n c l u d e  r e l o c a t i n g  and modifying t h e  s t ee l  s u p p o r t  
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b u i l d i n g  (K6-7931, moving t h e  n o r t h e r l y  gate d i r e c t l y  east ,  and b u i l d i n g  r e i n f o r c e d  c o n c r e t e  s e r v i c i n g  p i t s .  
F i n a l l y ,  u t i l i t i e s  w i l l  be modif ied  and extended and a pa rk ing  l o t  w i t h  a new e n t r a n c e  w i l l  be c o n s t r u c t e d .  

The two C T ' s  used i n  t h e  Apollo Program w i l l  be u t i l i z e d  t o  t r a n s p o r t  t h e  Space S h u t t l e  v e h i c l e s  from t h e  
assembly s i t e  i n  t h e  Vehicle Assembly B u i l d i n g  ( V A B )  t o  t h e  l aunch  pad.  The p r o j e c t e d  S h u t t l e  l aunch  s c h e d u l e  
w i l l  i n c r e a s e  t h e  use  and t h e r e f o r e  t h e  maintenance o f  t h e  C T ' s  t o  an  e x t e n t  far g r e a t e r  t h a n  t h a t  n e c e s s a r y  
f o r  t h e  peak y e a r s  o f  t h e  Apollo program. With i n c r e a s e d  maintenance now n e c e s s a r y  on a r o u t i n e  bas i s ,  t h e  
e x i s t i n g  f a c i l i t i e s  are n o t  adequa te  t o  s u p p o r t  t h e  p r o j e c t e d  l e v e l  o f  a c t i v i t y .  Th i s  p r o j e c t  p r o v i d e s  n e c e s s a r y  
f a c i l i t i e s  t o  a l l o w  a v i a b l e  CT maintenance o p e r a t i o n .  A d d i t i o n a l l y ,  t h i s  f a c i l i t y  w i l l  a l l o w  o p t i m i z a t i o n  
o f  o p e r a t i o n  and maintenance p r o c e d u r e s ,  t h u s  r e d u c i n g  maintenance c o s t s  and improving q u a l i t y  c o n t r o l .  

PROJECT JUSTIFICATION: 

A s  t h e  f l i g h t  ra te  f o r  t h e  S h u t t l e  gro.ws, t h e  number o f  round t r i p s  -- each one 6 . 8  miles (10.9  k i l o m e t e r s )  
-- t h e  C T ' s  w i l l  i n c r e a s e  s i g n i f i c a n t l y .  The C T ' s  are unique and compl ica ted  t r a n s p o r t  v e h i c l e s ;  t o  perform 
t h e i r  c r u c i a l  f u n c t i o n  t h e y  must be main ta ined  a t  t h e  h ighes t  l e v e l  of r e a d i n e s s .  T h i s  d i f f i c u l t  t a sk  can be 
ach ieved  o n l y  by an i n t e n s i v e  maintenance program. Such a program is p o s s i b l e  o n l y  i f  adequa te  s u p p o r t  
f a c i l i t i e s  are a l s o  a v a i l a b l e .  The most d i f f i c u l t  o f  t h e  CT maintenance t a s k s  is replacement  o f  t h e  treads 
o r  t h e  t read r o l l e r s  t h a t  c a r r y  t he  load  from t h e  main frame o f  t h e  t r u c k .  P r e s e n t l y ,  t o  r e p l a c e  e i ther  of 
these components, t h e  o n l y  method a v a i l a b l e  is t o  e x c a v a t e  a t r e n c h  under  t h e  area i n v o l v e d ,  d r o p  the  damaged 
tread o r  t read r o l l e r ,  move it w i t h i n  t h e  t r e n c h ,  and p i c k  it up w i t h  a mobi le  c r a n e .  Because t he  i n c r e a s e d  
f l i g h t  s c h e d u l e  w i l l  c ause  more r e p a i r s ,  s p e c i f i c a l l y  developed maintenance p i t s  are n e c e s s a r y  i n  o r d e r  t o  do 
t h i s  work i n  an  e f f i c i e n t  and t i m e l y  f a s h i o n .  

Hydrau l i c  maintenance must be performed under c l e a n ,  r e a s o n a b l y  d u s t - f r e e  c o n d i t i o n s ;  i t  is  b e s t  suppor ted  
by an overhead c r a n e  w i t h  a hook h e i g h t  o f  25 f ee t  ( 7 . 6  meters) f o r  a s sembl ing  o r  d i s a s s e m b l i n g  t h e  l o n g  
h y d r a u l i c  u n i t s .  P r e v i o u s l y ,  these o p e r a t i o n s  were performed on a s h o r t- t e r m  basis  i n  a v a i l a b l e  f a c i l i t i e s ,  
b u t  a l l  these f a c i l i t i e s  w i l l  be f u l l y  u t i l i z e d  f o r  t h e  S h u t t l e  and payload programs and are n o t  a v a i l a b l e .  

Fur the rmore ,  an e l ec t r i ca l  test  area is r e q u i r e d  f o r  r e p a i r ,  checkou t ,  and c a l i b r a t i o n  o f  e l ec t r i ca l  
components, and a q u a l i t y  c o n t r o l  area is needed t o  check o u t  t o l e r a n c e s  and t h e  c o n d i t i o n  o f  worn or r e p a i r e d  
equipment.  A d d i t i o n a l  space  is  a l s o  needed f o r  e n g i n e e r i n g  s u p p o r t  as t h e  need f o r  it grows w i t h  i n c r e a s e d  
CT a c t i v i t i e s  and maintenance.  

T h i s  p r o j e c t  w i l l  p r o v i d e  a c o n s o l i d a t e d  maintenance f a c i l i t y  f o r  t h e  two C T ' s  t h a t  w i l l  be e s s e n t i a l  i n  t h e  
S h u t t l e  o p e r a t i o n a l  era.  I n  l a t e  1981 t h e  S h u t t l e  program w i l l  be moving i n t o  t h e  o p e r a t i o n a l  phase  w i th  
h igher  f l i g h t  ra tes  and an a s s o c i a t e d  i n c r e a s e  i n  r e q u i r e d  maintenance.  It is c u r r e n t l y  planned t h a t  t h i s  
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f a c i l i t y  be o p e r a t i o n a l  by l a t e  1981. 
t o  20 months, an e a r l y  1980 s t a r t  is r e q u i r e d .  

A s  c o n s t r u c t i o n  and checkout  o f  t h e  f a c i l i t y  are e s t i m a t e d  t o  t a k e  18 

IMPACT OF DELAY: 

Delaying t h i s  p r o j e c t  w i l l  s e r i o u s l y  reduce  t h e  c a p a b i l i t y  t o  perform t h e  e s s e n t i a l  maintenance r e q u i r e d  t o  
The r i s k  a s s o c i a t e d  w i t h  d e f e r r a l  keep t h e  crawler t r a n s p o r t e r s  o p e r a t i o n a l  f o r  t h e  l aunch  rates p r o j e c t e d .  

is c o n s i d e r e d  imprudent under  t h e s e  c i r c u m s t a n c e s ;  a c c o r d i n g l y ,  t h i s  p r o j e c t  should  n o t  be d e l a y e d .  

PROJECT DESCRIPTION: 

The p r o j e c t  w i l l  move e x i s t i n g  B u i l d i n g  K6-793 approx imate ly  one- ten th  o f  a mile (0 .2  k i l o m e t e r s )  from i ts  
p r e s e n t  l o c a t i o n ,  t o  t h a t  shown i n  F i g u r e  2.  The b u i l d i n g  w i l l  t h e n  3e modif ied  and a n  a d d i t i o n  added t o  
p r o v i d e  maintenance s p a c e ,  a shop w i t h  a n  overhead c r a n e ,  and a d d i t i o n a l  a d m i n i s t r a t i v e  space .  Reinforced 
c o n c r e t e  s e r v i c i n g  p i t s  w i l l  be c o n s t r u c t e d .  A d d i t i o n a l l y ,  t h e  area w i l l  be g raded  t o  improve d r a i n a g e  i n  wet 
w e a t h e r ,  t h e  CT p a r k i n g  p o s i t i o n s  w i l l  be moved, t h e  crawlerway e x t e n s i o n s  w i l l  be r e l o c a t e d  t o  be t a n g e n t i a l  
t o  t h e  c e n t e r l i n e  o f  t h e  curved p o r t i o n  o f  t h e  main crawlerway, u t i l i t i e s  w i l l  be modi f i ed  and extended as 
r e q u i r e d ,  and a pa rk ing  area w i l l  be p rov ided .  

B u i l d i n g  K6-793 i s  a s i n g l e - s t o r y ,  c o n c r e t e  and s t e e l ,  i n d u s t r i a l  b u i l d i n g .  After t h e  b u i l d i n g  is. modif ied  
and t h e  a d d i t i o n  is added ( a s  shown i n  F i g u r e  31 ,  it w i l l  be 187 feet  (57 .0  m e t e r s )  l o n g ,  40 feet ( 1 2 . 2  meters) 
wide and 35 feet  ( 1 0 . 7  m e t e r s )  h i g h .  The g r o s s  area w i l l  be 7 ,880  s q u a r e  feet  (733 s q u a r e  meters). Only one 
p i e c e  o f  t r a n s f e r  equipment is t o  be i n s t a l l e d :  a c r a n e  w i t h  a 25- foot  (7 .6  m e t e r s )  hook h e i g h t .  A l l  r e l a t e d  
equipment is i n c l u d e d  i n  t h e  p r o j e c t  c o s t .  
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PROJECT COST ESTIMATE: 

The bas is  o f  t h i s  c o s t  estimate is a P r e l i m i n a r y  Engineer ing  Repor t .  

Uni t  of  Uni t  
Measure Ouant i t y  c o s t  

Land Acauisition................ --- --- --- ......................... 
C o n s t r u c t i o n  --- --- --- ............................................. 

--- - -- Crawler maintenance b u i l d i n g  ........................... LS 
S t r u c t u r a l . . . . . . . . . . . .  ............................... LS 
Mechan ica l . . . . . .  ..................................... LS 
E l e c t r i c a l . . . . . . . . . . . . . . .  ............................ LS 
Ut i l i t i e s  ............................................ LS 

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

S e r v i c e  p i t s  ........................................... EA 2 84,000 

Crawlerway ............................................. SY 14,000 8.29 

Paving ................................................ SY 1,500 14.67 

Eau iDmen t . . . . . . . . . . . .  .................................... --- --- --- 
F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... --- 

e 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . .  ........................................................ 
LIST OF RELATED GRAPHICS: 

1.250.00 0 

944,000 
(555 ,000)  
( 182,000)  
( 137,000) 

(70,000) 

168,000 

116,000 

22,000 

I .250.000 

F i g u r e  1 - Loca t i on  Plan 
F i g u r e  2 - Proposed Maintenance F a c i l i t y  
F igu re  3 - Modified Maintenance Bu i ld ing  
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OTHER EOUIPMENT SUMMARY: 

No o t h e r  equipment h a s  been i d e n t i f i e d  f o r  use  w i t h  t h i s  f a c i l i t y  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REOUIRED TO COMPLETE THIS PROJECT: 

A d d i t i o n a l  fund ing  f o r  b a s i c  p l a n t  equipment is n o t  a n t i c i p a t e d .  However, f u t u r e  m o d i f i c a t i o n  work may be 
n e c e s s a r y  t o  s a t i s f y  un ique  program r e q u i r e m e n t s  as t h e y  e v o l v e .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

PROJECT TITLE:  M o d i f i c a t i o n  of  Manufactur ing and F i n a l  Assemblv F a c i l i t i e s  f o r  E x t e r n a l  Tanks 

INSTALLATION: Michoud Assembly F a c i l i t y  

FY 1980 CoF ESTIMATE: $10.00 0.000 

LOCATION OF PROJECT: N e w  O r l e a n s ,  Or leans  P a r i s h ,  Lou i s iana  

COGNIZANT HEADQUARTERS OFFICE: Office o f  Space T r a n s p o r t a t i o n  Syster is  

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is  r e l a t e d  t o  t h i s  p r o j e c t :  

P l a n n i n g  
and DeSiQn C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 4,430,000 49,041,500 53,471,500 
C a p i t a l i z e d  inves tment  ..................................... N / A  132.716,OOO 132.716.000 

186,187.50Q T o t a l  .................................................... 4.430.000 181.757.5 00 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  c o n t i n u e s  work begun w i t h  FY 1973 and o t h e r  p r i o r  y e a r s  r e s o u r c e s ,  i n c l u d i n g  FY 1979. T h i s  
work invo i* res  t h e  m o d i f i c a t i o n  o f  manufac tu r ing  and f i n a l  assembly f a c i l i t i e s  a t  t h e  Michoud Assembly F a c i l i t y  
(MAF) f o r  t h e  Space S h u t t l e  e x t e r n a l  t a n k  (ET) p r o d u c t i o n .  The e x t e r n a l  t a n k  i s  an e s s e n t i a l  component o f  t h e  
space  s h u t t l e  sys tem i n  t h a t  i t  s u p p l i e s  p r o p e l l a n t s  t o  t h e  o r b i t e r ' s  main e n g i n e s .  Each ET c o n s i s t s  o f  t h r e e  
major  components: The p r i o r  y e a r  
r e s o u r c e s  p rov ided  c e r t a i n  m o d i f i c a t i o n 3  t o  t h e  Main Manufactur ing B u i l d i n g ,  Bu i ld ing  105,  t h e  Vertical  Assembly 
B u i l d i n g  (VAB), B u i l d i n g  110 and t h e  F i n a l  Acceptance and Checkout B u i l d i n g ,  B u i l d i n g  420; and c o n s t r u c t i o n  

a l i q u i d  oxygen (LO,,) t a n k ,  an i n t e r t a n k  and a l i q u i d  hydrogen ( L H  ) t a n k .  
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o f  Phase I ,  High Bay A d d i t i o n ,  B u i l d i n g  114; a f a c i l i t y  t o  a p p l y  a b l a t o r  t o  t h e  LH B u i l d i n g  131,  and a proof 
tes t  f a c i l i t y  f o r  t h e  LH t a n k ,  B u i l d i n g  451. The o v e r a l l  f a c i l i t y  work a t  Michoud is r e q u i r e d  t o  p r o v i d e  t h e  
f a c i l i t i e s  n e c e s s a r y  t o  ? a b r i c a t e  and s s semble  t h e  t h r e e  major components o f  t h e  ET ,  test and c l e a n  them, a p p l y  
a the rmal  p r o t e c t i o n  sys tem (TPS) t o  t h e i r  s u r f a c e s ,  and assemble  t h e  major  components i n t o  a complete  ET .  
The t a n k  is t h e n  equipped w i t h  plumbing and e lec t r ica l  sys tems ,  checked and approved,  2nd sh ipped  t o  t h e  l a u n c h  
s i t e  where it w i l l  be mated w i t h  t h e  o r b i t e r  and s o l i d  r o c k e t  b o o s t e r s .  

2 

The FY 1979 p r o j e c t  p rov ided  c e r t a i n  a d d i t i o n a l  p r o d u c t i o n  f a c i l i t i e s  needed t o  s u p p o r t  ET manufac tu r ing  and 
Work t o  b r i n g  t h e  u t i l i t y  p l a n t  and d i s t r i b u t i o n  sys tem f i n a l  assembly a t  a r e v i s e d  ra te  of 20-24 p e r  y e a r .  

t o  a r e l i a b l e  l e v e l  on a phased b a s i s  was a l s o  i n i t i a t e d .  

T h i s  FY 1980 p r o j e c t  p r o v i d e s  f o r  a d d i t i o n a l  p r o d u c t i o n  p r e v i o u s l y  p lanned and needed t o  be s t a r t e d  now t o  
p r o v i d e  t h e  f a c i l i t i e s  t o  s u p p o r t  ET p r o d u c t i o n .  It i n c l u d e s  comple t ing  t h e  LH t a n k  c l e a n i n g  and p r iming  
c e l l  i n  t h e  b u i l d i n g  p rov ided  by t h e  FY 1979 program and c o n v e r t i n g  Cell IrBtl t o  i ts  f i n a l  p r o d u c t i o n  c o n f i g u r a t i o n .  
These p r o j e c t s  have been done i n  stages t o  meet t h e  r e q u i r e m e n t s  o f  p r o d u c t i o n  a s  it expands w i t h o u t  o v e r b u i l d i n g  
i n  t h e  e a r l y  y e a r s .  Work h a s  been phased so t h a t  c o n s t r u c t i o n  w i l l  be completed i n  c r i t i c a l  p r o d u c t i o n  areas 
b e f o r e  t h e  p r o d u c t i o n  s c h e d u l e  becomes c r i t i c a l .  Th i s  s c h e d u l e  shou ld  m i n i n i z e  i n t e r f e r e n c e  between c o n s t r u c t i o n  
work and ET p r o d u c t i o n .  

2 

One Itnew s t a r t "  is a l s o  i n c l u d e d  i n  FY 1980. It w i l l  p r o v i d e  a complete  f a c i l i t y  t o  d i s p o s e  o f  TPS wastes 
and hand le  o t h e r  waste as  w e l l .  Two added items are r e l a t e d  t o  t h e  i n t e g r i t y ,  r e l i a b i l i t y ,  and energy  e f f i c i e n c y  
o f  t h e  t o t a l  p l a n t  and i ts  b a s i c  s u p p o r t  sys tem.  Repair  o f  one h a l f  o f  t h e  r o o f  o f  Main Manufactur ing B u i l d i n g ,  
B u i l d i n g  103 ( o v e r  t h e  major ET p r o d u c t i o n  a r e a ) ,  is i n c l u d e d  as a p r i o r i t y  item. A d d i t i o n a l n o d i f i c a t i o n  and 
r e p a i r  o f  t h e  u t i l i t y  system t o  i n s u r e  r e l i a b i l i t y  is a l s o  e s s e n t i a l .  

PROJECT JUSTIFICATION: 

The f a c i l i t y  work i n c l u d e d  i n  t h e  FY 1980 estimate f o r  MAF i n v o l v e s  t h e  f o l l o w i n g  p r o j e c t s :  

a .  Convers ion o f  Cell ItBrr t o  i t s  f i n a l  p r o d u c t i o n  c o n f i g u r a t i o n  a t  t h i s  time f i t s  w i t h  o t h e r  e l ements  o f  

2 t h e  p lanned c o n s t r u c t i o n  program. As c e l l s  i n  t h e  High Bay A d d i t i o n ,  B u i l d i n g  114, and t h e  H o r i z o n t a l  LH 
A b l a t o r  Spray F a c i l i t y ,  B u i l d i n g  131,  come on l i n e ,  t h i s  c e l l  can be c o n v e r t e d  from i ts  i n i t i a l  p r o d u c t i o n  
s e t u p  t o  a TPS foam s p r a y  c e l l  f o r  t h e  LH2 t a n k  t h a t  is  r e q u i r e d  t o  meet t h e  p r o d u c t i o n  s c h e d u l e  as i t s  
companion, Cell r r C 1 l ,  becomes o v e r l o a d e d .  

b .  C o n s t r u c t i o n  o f  t h e  second phase  o f  t h e  H o r i z o n t a l  LH A b l a t o r  Spray  F a c i l i t y  i n c l u d e s  o u t f i t t i n g  t h e  
c l e a n i n g  and pr iming bay w i t h i n  t h e  f a c i l i t y .  Th i s  phase  o? t h e  work was o r i g i n a l l y  p lanned as a c l e a n i n g  
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c e l l  o n l y ,  b u t  a problem of  c r o s s  con tamina t ion  caused by performing pr iming o f  t h e  LH 
A b l a t o r  Cell lead t o  t h e  need f o r  pr iming c a p a b i l i t y  a l s o .  

t a n k  i n  t h e  H o r i z o n t a l  
2 

c .  C o n s t r u c t i o n  o f  TPS Waste D i s p o s a l  F a c i l i t y  is schedu led  t o  come o n- l i n e  a t  a p o i n t  i n  t h e  p r o d u c t i o n  
s c h e d u l e  when TPS wastes w i l l  be o f  such  a volume t h a t  t h e  c u r r e n t  l a n d f i l l  method o f  d i s p o s a l  w i l l  no l o n g e r  
be a c c e p t a b l e .  The new system w i l l  hand le  bo th  t h e  s o l i d s  and l i q u i d s  from t h e  TPS as  well  as o t h e r  wastes 
g e n e r a t e d  i n  t h e  p l a n t .  The o p e r a t i n g  c o s t s  o f  t h e  d i s p o s a l  sys tem w i l l  be p a r t i a l l y  o f f s e t  by s a v i n g s  i n  
h a u l i n g  t h e  wastes o u t s i d e  t h e  f a c i l i t y  and u s e  w i l l  be made o f  t h e  h e a t  g e n e r a t e d  t o  a i d  i n  p l a n t  power 
r e q u i r e m e n t s .  

d .  Repair  one- ha l f  of t h e  r o o f  o f  t h e  Manufactur ing B u i l d i n g  l Q 3 .  A r e c e n t  s to rm h a s  shown t h a t  t h e  
rep lacement  of  t h i s  r o o f  cannot be d e l a y e d .  During t h i s  s t o r m ,  s e v e r e  l e a k i n g  o f  t h e  r o o f  o c c u r r e d  which was 
d e t r i m e n t a l  t o  p r o d u c t i o n  and would have had i n c r e a s e d  s i g n i f i c a n c e  had p r o d u c t i o n  a c t i v i t i e s  been a t  a h i g h e r  
r a t e .  A r e c e n t  s u r v e y  o f  t h e  r o o f  showed e x c e s s i v e  m o i s t u r e  e x i s t s  th roughout  t h e  r o o f  system which r e q u i r e s  
r ep lacement .  I n  a d d i t i o n ,  m o i s t u r e  is p e n e t r a t i n g  t h e  b u i l t - u p  r o o f  a t  v a r i o u s  l o c a t i o n s  i n  t h e  complex 
d r a i n a g e  system over  t h i s  large roof a r e a .  There is concern  t h a t ,  as t h e  r o o f i n g  work is  performed,  d e b r i s  
w i l l  f a l l  i n t o  t h e  p r o d u c t i o n  area and re la ted damage can be minimized by complet ing work as soon a s  p o s s i b l e .  
The new r o o f  w i l l  have an improved i n s u l a t i o n  v a l u e  and w i l l  r educe  energy  consumption.  

e .  R e h a b i l i t a t e  t h e  B o i l e r  P l a n t ,  B u i l d i n g  207, and t h e  s u p p o r t i n g  u t i l i t y  system. The first  major e f f o r t  
t o  improve e f f i c i e n c y  and r e l i a b i l i t y  o f  t h e  u t i l i t y  sys tem came w i t h  t h e  i n c l u s i o n  o f  t h e  rep lacement  o f  t h e  
c h i l l e r s  i n  t h e  FY 1979 budge t .  T h i s  follow-on work is t h e  n e x t  p lanned s t e p  i n  an o v e r a l l  e f f o r t  t o  p r o v i d e  
a u t i l i t y  system t h a t  w i l l  s u p p o r t  ET p r o d u c t i o n  th rough  t h e  l a t e  1980's. It i n c l u d e s  r e h a b i l i t a t i n g  t h e  main 
steam condensa te  d i s t r i b u t i o n  sys tem,  modif ing p a r t s  o f  t h e  e l ec t r i ca l  d i s t r i b u t i o n  sys tems ,  p r o v i d i n g  backup 
f u e l  s t o r a g e  and a b i l i t y  t o  o p e r a t e  on Number 5 and 6 f u e l  o i l s ,  and r e h a b i l i t a t i o n s  w i t h i n  t h e  c e n t r a l  b o i l e r  
p l a n t .  

VAB Ce l l  lrBlr.  B u i l d i n n  110 

Cell tlC1l is c u r r e n t l y  be ing  u t i l i z e d  f o r  manual a b l a t o r  bonding on t h e  LH t a n k  as well  as forward dome and 
bar re l  s p r a y  foam o p e r a t i o n s .  A f t e r ' t h e  p lanned o f f l o a d  o f  a b l a t o r  o p e r a t i o n s  t o  t h e  h o r i z o n t a l  s p r a y  f a c i l i t y ,  
Cell  rlC" w i l l  be devoted t o  s p r a y  foam o p e r a t i o n s  and w i l l  a t t a i n  a p r o d u c t i o n  r a t e  o f  20 LH t a n k s / y e a r  i n  2 t h e  e a r l y  y e a r s .  A s  t h e  l e a r n i n g  p r o c e s s  improves ,  it w i l l  e v e n t u a l l y  accommodate 30 t a n k d y e a r .  During t h e  
time frame when Cell llC1r h a s  n o t  r eached  a ra te  o f  30 LH t a n k s l y e a r ,  Cell  rrB1l, is r e q u i r e d  t o  s u p p o r t  p r o d u c t i o n  
o f  LH t a n k s  a t  a ra te  g r e a t e r  t h a n  20 p e r  y e a r .  I n  t?he e a r l y  y e a r s ,  Cell trBcc and rrC1l w i l l  have a combined 
s p r a y  foam c a p a b i l i t y  o f  40 LH t a n k s / y e a r  wi th  e x p e r i e n c e .  

2 

2 t a n k d y e a r  which cou ld  u l t i m a t e l y  i n c r e a s e  t o  60 LH 
2 2 
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Due t o  t h e  i n t e r f e r e n c e  g e n e r a t e d  by hav ing  c o n s t r u c t i o n  s u b c o n t r a c t o r s  i n  t h e  VAB f a c i l i t y  w h i l e  p r o d u c t i o n  
is go ing  on ,  it is  advan tageous  t o  perform t h e  c e l l  c o n v e r s i o n  w h i l e  t h e  ET p r o d u c t i o n  ra te  is  s t i l l  low. 

LH, H o r i z o n t a l  Clean and Pr ime P o s i t i o n ,  B u i l d i n g  111. Phase  I1 

P r e s e n t l y ,  Cell  llE1l i n  t h e  VAB is t h e  c l e a n i n g  c e l l  f o r  b o t h  t h e  i n t e r i o r  and e x t e r i o r  o f  t h e  v a r i o u s  major  
As a c t i v i t i e s  and t h e  p r o d u c t i o n  r a t e  i n  t h e  VAB i n c r e a s e ,  t h e  c l e a n i n g  c a p a b i l i t y  and l o g i s t i c  

- 

ET components. 
a c t i v i t i e s  a s s o c i a t e d  w i t h  t h i s  f u n c t i o n  become s a t u r a t e d .  As f o r e c a s t  i n  t h e  FY 1979 p r o j e c t ,  a second 
c l e a n i n g  p o s i t i o n  i s  r e q u i r e d  f o r  t h e  e x t e r i o r  o f  t h e  LH t a n k  which w i l l  s i g n i f i c a n t l y  reduce  t h e  l o a d  on 
Cel l  l lE1 l .  Addi t ion  o f  t h i s  f a c i l i t y  w i l l  r e s u l t  i n  less  u s e  o f  d e o x i d i z e r  i n  Cell  " E t 1 ,  t h e r e b y  p r o l o n g i n g  t h e  
c e l l ' s  e f f e c t i v e  l i f e  and r e d u c i n g  maintenance problems. It w i l l  a l s o  reduce  t h e  r i s k  o f  a tlprogram shutdown", 
which would r e s u l t  i f  Cel l  I1E" f a i l s  because  it is  a one-of-a-kind f a c i l i t y .  The a d d i t i o n  o f  a pr imer  c a p a b i l i t y  
t o  t h i s  c l e a n i n g  c e l l  e f f e c t i v e l y  e l i m i n a t e s  t h e  p o s s i b i l i t y  o f  s i l i c o n e  c ross- con tamina t ion  which can o c c u r  
i f  pr imer  and s b l a t o r  o p e r a t i o n s  are  combined i n  t h e  a b l a t o r  c e l l .  

2 

TPS Waste D i S D O S a l  Svstem. B u i l d i n n  105 

TPS waste ( s o l i d s  and l i q u i d s )  w i l l  c o n t i n u e  t o  i n c r e a s e  t h r o u g h  t h e  l i f e  o f  t h e  ET p r o j e c t .  The e x c e s s i v e  
volume and amount o f  waste material  d i c t a t e s  s p e c i a l i z e d  d i s p o s a l  which MAF is  n o t  now equipped t o  h a n d l e .  As 
a minimum, t h e  p r o d u c t i o n  phases  w i l l  g e n e r a t e  o v e r  60,000 c u b i c  feet o f  TPS waste a n n u a l l y .  Long term s t o r a g e  
of  waste is c o s t l y ,  i m p r a c t i c a l  and does  n o t  r educe  t h e  requ i rement  f o r  d i s p o s a l .  T h i s  f a c i l i t y  w i l l  a l s o  
hand le  . o t h e r  waste g e n e r a t e d  a t  t h e  p l a n t .  The volume o f  waste g e n e r a t e d  as p r o d u c t i o n  i n c r e a s e s ,  w i l l  no 
l o n g e r  make t h e  c u r r e n t  l a n d f i l l  method o f  d i s p o s a l  c o s t  e f f e c t i v e  o r  a c c e p t a b l e .  

R e h a b i l i t a t e  Roof,  B u i l d i n g  101. Phase  1 

B u i l d i n g  103 was c o n s t r u c t e d  i n  1943 and comple te ly  r e r o o f e d  i n  1963. Major r o o f  r e h a b i l i t a t i o n s  were 
performed d u r i n g  1965, 1969, and 1972. S i n c e  t h e  i n i t i a l  r e h a b i l i t a t i o n ,  t h e  r o o f  h a s  been patched and r e p a i r e d  
b u t  t h e r e  are s t i l l  c o n t i n u o u s  l e a k s  and s o f t  s p o t s  where i n s u l a t i o n  is  s a t u r a t e d  and b l i s t e r e d  due t o  t r a p p e d  
m o i s t u r e .  Manufactur ing o p e r a t i o n s  are o f t e n  d i s r u p t e d  due t o  l e a k i n g  water. To c o r r e c t  t h e s e  problems and 
t o  p r e s e r v e  t h e  r o o f  s t r u c t u r e  t h i s  r o o f  should .  be r e p l a c e d .  
e n e r g y  p r o f i l e  o f  t h e  p l a n t  w i t h  t h e  rep lacement  o f  t h e  i n s u l a t i o n  sys tem.  T h i s  p r o j e c t  is Phase I o f  two 
phases  and would encompass h a l f  o f  t h e  approx imate ly  1 ,800,000 s q u a r e  feet  (167,200 s q u a r e  m e t e r s )  of B u i l d i n g  
103,  and would be p r i m a r i l y  devoted t o  t h e  s o l u t i o n  o f  t h e  r o o f  problem over t h e  manufac tu r ing  areas. 

Replacement o f  t h e  r o o f  w i l l  a l s o  improve t h e  
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R e h a b i l i t a t i o n  o f  B u i l d i n n  207 and I n t e r c o n n e c t i n a  U t i l i t v  Svstem 

B u i l d i n g  207 is  t h e  main b o i l e r  house  and i t ,  a long  w i t h  t h e  u t i l i t y  sys tem o f  t h e  Michoud Assembly F a c i l i t y ,  
was c o n s t r u c t e d  i n  1943. Numerous r e p a i r s  hsve been made over t h e  p a s t  three y e a r s  on a s p o t  bas i s .  

The f o l l o w i n g  items are i n c l u d e d :  

a .  R e h a b i l i t a t i o n  and ReDlacement of Steam Condensate Svstem and HVAC D i s t r i b u t i o n  Svstem, B u i l d i n n  1 0 3  

The steam condensa te  sys tem i s  25 y e a r s  o l d  and is  a par t  o f  t h e  env i ronmenta l  c o n t r o l  sys tem f o r  t h e  
main manufac tu r ing  b u i l d i n g  s u p p o r t i n g  E x t e r n a l  Tank p r o d u c t i o n .  P r e s e n t l y ,  t h e  sys tem has developed numerous 
l e a k s  t h a t  a r e  beg inn ing  t o  s e r i o u s l y  a f f ec t  p r o d u c t i o n .  Also i n c l u d e d  i n  t h e  p r o j e c t  is work t o  seal up the  
42 r o o f  f a n  houses  and p r o v i d e  be t t e r  c o n t r o l  f o r  improved energy  e f f i c i e n c y .  

b .  Modifv Electr ical  D i s t r i b u t i o n  Svstem 

M o d i f i c a t i o n  t o  s e l e c t e d ,  e x i s t i n g  t r a n s f o r m e r  s u b s t a t i o n s  w i l l  p r o v i d e  i n c r e a s e d  l o a d  c a p a c i t y  snd 
a b i l i t y  t o  s w i t c h  l o a d  between s u b s t a t i o n s  t o  p r e v e n t  p r o d u c t i o n  shutdown i n  t h e  e v e n t  o f  t h e  f a i l u r e  of one 
t h e  t h e s e  t r a n s f o r m e r s .  Changes i n  t he  f e e d e r  sys tem t o  t h e  s u b s t a t i o n  w i l l  h c r e a s e  t h e  r e l i a b i l i t y  o f  the  
sys tem.  

c .  R e h a b i l i t a t e  Motor C o n t r o l  C e n t e r  ( M C C ) .  B u i l d i n g  207 

The motor c o n t r o l  c e n t e r  p r o v i d e s  e l ec t r i ca l  s e r v i c e  t o  t h e  b o i l e r  p l a n t  condenser  water pumps 81  t h r o u g h  
116. These pumps a r e  n e c e s s a r y  f o r  c o n t i n u o u s  o p e r a t i o n  o f  t h e  MAF B o i l e r  P l a n t  which s u p p l i e s  env i ronmenta l  
c o n t r o l  f o r  E x t e r n a l  Tank p r o d u c t i o n  areas.  The motor c o n t r o l  c e n t e r  components a r e  o b s o l e t e  and rep lacement  
p a r t s  are u n a v a i l a b l e .  I n  a d d i t i o n ,  t h e  u n i t  r e q u i r e s  e x c e s s i v e  maintenance ( i . e . ,  265 man-hours i n  1977) .  

d .  Modifv MAF B o i l e r  P l a n t  f o r  Number 5 and Number 6 F u e l  O i l  CaDabi l i ty  

The prime s o u r c e  o f  f u e l  f o r  t h e  MAF B o i l e r  P l a n t  is n a t u r a l  gas which MAF h a s  been a d v i s e d  may be 
s e v e r e l y  c u r t a i l e d .  The backup s o u r c e  o f  f u e l  f o r  MAF is Number 2 o i l  which i s  a l s o  i n  s h o r t  s u p p l y .  T h i s  
proposed b o i l e r  p l a n t  m o d i f i c a t i o n  w i l l  pe rmi t  u s e  o f  Number 5 or  6 heavy grade o i l s  i n  t h e  e v e n t  n a t u r a l  gas 
o r  Number 2 f u e l  o i l  canno t  be o b t a i n e d .  A c u r t a i l m e n t  o f  usable f u e l s  would n e c e s s i t a t e  s h u t t i n g  down t h e  
b o i l e r  p l a n t .  T h i s  a c t  would r e s u l t  i n  l o s s  of  t h e  p l a n t  HVAC sys tem and an u n a c c e p t a b l e  d e g r a d a t i o n  of t h e  
c o n t r o l l e d  environment r e q u i r e d  f o r  s p a c e  hardware f a b r i c a t i o n ,  assembly,  and s t o r a g e  a c t i v i t i e s .  
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e .  C o n s t r u c t  500.00 0-Gallon F u e l  O i l  Tank and Dock F a c i l i t v  

E x i s t i n g  r e s e r v e  c a p a b i l i t i e s  o f  f u e l  o i l  a t  MAF w i l l  a l l o w  f o r  approx imate ly  3 weeks c o n t i n u o u s  o p e r a t i o n  
o f  t h e  MAF b o i l e r s .  These b o i l e r s  p r o v i d e  env i ronmenta l  c o n t r o l  ( h e a t i n g ,  backup c o o l i n g ,  and humid i ty )  t o  
t h e  main E x t e r n a l  Tank manufac tu r ing  b u i l d i n g .  I n s t a l l a t i o n  o f  a second 500,000- gal lon s t o r a g e  t a n k  w i l l  
p r o v i d e  added r e s e r v e  c a p a b i l i t y ,  and an o f f l o a d i n g  dock f a c i l i t y  w i l l  a l l o w  t h e  t a n k s  t o  be s u p p l i e d  by b a r g e .  
As w i t h  t h e  p r e v i o u s  items, f a i l u r e  t o  have u s a b l e  f u e l  a v a i l a b l e  would s t o p  o p e r a t i o n s  a t  MAF. T h i s  sys tem 
w i l l  accommodate Number 5 and 6 f u e l  o i l .  

f. Modify P l a t f o r m s  and Other  S a f e t v  M o d i f i c a t i o n s  

T h i s  item m o d i f i e s  t h e  main b o i l e r  p l a n t  t o  conform t o  OSHA s t a n d a r d s  f o r  access p l a t f o r m s ,  s tairs,  
machinery  g u a r d s  and p i p e  i d e n t i f i c a t i o n .  

g .  R e h a b i l i t a t e  B u i l d i n n  207. S t r u c t u r e  and Roof 

As w i t h  t h e  u t i l i t y  sys tems  it h o u s e s ,  t h e  b u i l d i n g  s h e l l  i t s e l f  needs  t o  be r e h a b i l i t a t e d .  Doors are 
d e t e r i o r a t e d ,  h i n g e s  are  c o r r o d e d ,  many windows are d e f e c t i v e ,  and mechan ica l  c o n t r o l s  on t h e  windows are 
d e f e c t i v e  and i n o p e r a b l e ,  and some d r a i n  sys tems  r e q u i r e  r e r o u t i n g .  The b a s i c  r o o f  is  over  35 y e a r s  o l d  and 
i n  poor c o n d i t i o n .  I n  a d d i t i o n  t o  s to rm damage, it h a s  been p e n e t r a t e d  d u r i n g  e a r l y  equipment i n s t a l l a t i o n .  
T h i s  p r o j e c t  is  phased t o  be completed w i t h  t h e  major  work on t h e  u t i l i t y  sys tem.  

IMPACT OF DELAY: 

The LH H o r i z o n t a l  Clean and Prime P o s i t i o n  and VAB Cell  "RI1 c o n v e r s i o n  are r e q u i r e d  t o  s u p p o r t  p r o d u c t i o n  
r a t e  c a p a b i l i t y .  F a i l u r e  t o  p r o v i d e  them a t  t h i s  time w i l l  a f fect  t h e  a b i l i t y  t o  manufacture  ET'S  t o  s u p p o r t  
f l i g h t  rates i n  t h e  1982-1983 time frame. The TPS Waste D i s p o s a l  System, i f  n o t  p r o v i d e d ,  creates t h e  problem 
o f  d i s p o s i n g  o f  TPS and o t h e r  waste by more c o s t l y  h a u l i n g  o f f - s i t e  and l a n d f i l l  t e c h n i q u e s .  F a i l u r e  t o  r e p l a c e  
t h e  r o o f  o f  B u i l d i n g  IO3 and t o  r e h a b i l i t a t e  B u i l d i n g  207 and t h e  i n t e r c o n n e c t i n g  u t i l i t y  sys tem would, because  
o f  water damage o r  l o s s  o f  v i t a l  u t i l i t i e s ,  s e r i o u s l y  impact p r o d u c t i o n .  

2 

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  c o n t i n u e s  work a u t h o r i z e d  i n  p r i o r  y e a r s .  It i n c l u d e s  c o n s t r u c t i n g  m o d i f i c a t i o n s  t o  B u i l d i n g s  
103,  110 and 207; a d d i n g  a c l e a n i n g  and pr iming p o s i t i o n  t o  t h e  LH H o r i z o n t a l  Abla to r  Spray F a c i l i t y ;  modifying 
B u i l d i n g  105 t o  house  a TPS Waste D i s p o s a l  F a c i l i t y ;  r e h a b i l i t a t i o n  o f  B u i l d i n g  207 and i ts  connected u t i l i t y  
sys tem;  and r e h a b i l i t a t i o n  o f  one- half  o f  t h e  r o o f  o f  B u i l d i n g  103. 

2 
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Modifv VAB Cell  "B". B u i l d i n g  110 

Cell  ctBn o f  t h e  VAB w i l l  be c o n v e r t e d  from an LO t a n k  and i n t e r t a n k  TPS p o s i t i o n  t o  an LH t a n k  p o s i t i o n  
f o r  a p p l y i n g  foam on t h e  forward dome and b a r r e l .  2This  c o n v e r s i o n  r e q u i r e s  changing a i r - c o n z i t i o n i n g  and 
h e a t i n g  d u c t i n g ,  changing i n t e r f a c e  u t i l i t y  c o n n e c t i o n s ,  modifying t o o l  i n s t a l l a t i o n  i n t e r f a c e s ,  and p r o v i d i n g  
a d d i t i o n a l  doorways and access p l a t f o r m s .  

C o n s t r u c t  LH, H o r i z o n t a l  Clean and P r i m e  P o s i t i o n ,  B u i l d i n g  111. Phase  I1 

T h i s  p r o j e c t  is a c o n t i n u a t i o n  o f  t h e  FY 1979 p r o j e c t  f o r  a H o r i z o n t a l  Abla to r  Spray ,  Phase I ( a s  shown i n  
F i g u r e s  2 and 3 ) .  It p r o v i d e s  t h e  c a p a b i l i t y  o f  a c c e p t i n g  t h e  LH t a n k  i n  a h o r i z o n t a l  p o s i t i o n  f o r  e x t e r i o r  
c l e a n i n g ,  d e o x i d a t i o n ,  and a p p l i c a t i o n  o f  p r imer .  The e n t i r e  c l e a n i n g  p r o c e s s  w i l l  be semi- automat ic ;  it w i l l  
be  c o n t r o l l e d  th rough  pushbu t ton  o p e r a t i o n s  i n  t h e  c o n t r o l  room. The pr imer  a p p l i c a t i o n  w i l l  be c a r r i e d  o u t  
by a n u m e r i c a l l y  c o n t r o l l e d  s p r a y  sys tem.  S p e c i f i c a l l y  provided is  t h e  o u t f i t t i n g  o f  t h e  c e l l ,  which i n c l u d e s  
s p e c i a l  wall and f l o o r  f i n i s h e s ,  m i s c e l l a n e o u s  f o u n d a t i o n s  f o r  pumps, e t c . ,  and c o n c r e t e  and s t r u c t u r a l  s tee l  
fo r  p i p e  r a c k s .  Mechanical  and electrical equipment f o r  c l e a n i n g  and pr iming i s  a l s o  i n s t a l l e d .  

- 

2 

Modifv f o r  TPS Waste D i s p o s a l  F a c i l i t v .  B u i l d i n n  105 

MAF B u i l d i n g  105 w i l l  be modif ied  and equipped w i t h  a d i s p o s a l  u n i t  c a p a b l e  o f  t h e  i n c i n e r a t i o n  o f  l i q u i d  
and s o l i d  TPS waste, i n d u s t r i a l  waste, and ga rbage .  A l a y o u t  o f  t h i s  f a c i l i t y  is  shown i n  F i g u r e  4 .  It 
i n c l u d e s  t h e  i n s t a l l a t i o n  o f  3 p i p e l i n e  from B u i l d i n g  IO3 t o  105 f o r  d i s p o s a l  o f  MEK/HEPTANE-contaminated 
water. Gas o r  f u e l  o i l  burn  i n c i n e r a t i o n  w i l l  be p o s s i b l e .  I n c i n e r a t o r  h e a t  w i l l  be used when p o s s i b l e  t o  
g e n e r a t e  steam f o r  space  h e a t i n g  and p r o c e s s e s .  

R e h a b i l i t a t e  Roof, B u i l d i n g  101 Phase  I 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  removal o f  e x i s t i n g  r o o f i n g  (shown i n  F i g u r e  5)  and t h e  i n s t a l l a t i o n  of a n  
a s p h a l t ,  b u i l t - u p ,  4- ply r o o f  w i t h  i n s u l a t i o n ,  f l a s h i n g ,  expans ion  j o i n t  c o v e r s ,  p i t c h  pocke t s  e t c . ,  o v e r  t h e  
c o n c r e t e  t i l e  deck.  Also i n c l u d e d  is  t h e  e l i m i n a t i o n  o f  a l l  unnecessa ry  r o o f  open ings  and t h e  r e h a b i l i t a t i o n  
o r  r ep lacement  o f  v e n t s  and h a t c h e s .  Th i s  p r o j e c t  is Phase I o f  two p h a s e s ;  it w i l l  encompass a p p r o x i m a t e l y  
one- ha l f  o f  t h e  1 ,800,000 s q u a r e  feet (167 ,200  s q u a r e  m e t e r s )  o f  B u i l d i n g  1 0 3 ' s  r o o f  area. 
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R e h a b i l i t a t e  B u i l d i n a  207 and I n t e r c o n n e c t i n g  U t i l i t v  Svstems 

T h i s  p r o j e c t  c o n s i s t s  o f  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  o f  t h e  main b o i l e r  p l a n t  a t  Michoud Assembly F a c i l i t y ,  
B u i l d i n g  207. Work i n v o l v e s  i n s t a l l i n g  new d o o r s ,  c a u l k i n g  and r e- g l a z i n g  windows, reworking window c o n t r o l  
mechanisms, modifying d r a i n  s y s t e m s ,  r e p l a c i n g  d e f e c t i v e  s t r u c t u r a l  members, and removing and r e p l a c i n g  broken 
c o n c r e t e  b l o c k s  and b r i c k s  o f  t h e  e x t e r i o r  walls. The i n t e r c o n n e c t e d  u t i l i t y  sys tems c o n s i s t  o f  t h e  f o l l o w i n g :  

a .  R e h a b i l i t a t e  Steam Condensate Svstem and HVAC D i s t r i b u t i o n  Svstem o f  B u i l d i n g  10'2. The work c o n s i s t s  
o f  r e p l a c i n g  i n  p a r t  6 ,000  f e e t  ( 1 , 8 2 9  s q u a r e  meters) of i n s u l a t e d  p i p e  and r e p a i r i n g  i n s u l a t i o n  on t h e  remaining 
p i p e .  The m a j o r i t y  of t h i s  p i p e  is l o c a t e d  above t h e  40- foot ( 1 2  meters) l e v e l  i n  t h e  Main Manufactur ing 
B u i l d i n g  103. T h i s  p r o j e c t  a l s o  p r o v i d e s  f o r  r e p l a c i n g  m i s c e l l a n e o u s  v a l v e s ,  p i p e  h a n g a r s ,  f i t t i n g s ,  and 
t r a p s ,  and r e h a b i l i t a t i n g  steam condensa te  s t a t i o n s .  Also i n c l u d e d  are  s e a l i n g  and o t h e r  e f f o r t s  t o  improve 
t h e  e f f i c i e n c y  of  t h e  p l a n t ' s  r o o f  f a n  houses .  

b .  Modifv Electr ical  D i s t r i b u t i o n  Svstem. T h i s  p r o j e c t  i n c r e a s e s  t h e  c a p a b i l i t y  and p r o v i d e s  l o a d  s h i f t i n g  
a b i l i t y  a t  e i g h t  t r a n s f o r m e r  s u b s t a t i o n s  and l o a d  t r a n s f e r  o n l y  a t  two s u b s t a t i o n s .  The a d d i t i o n  o f  two feeder 
l i n e s  and t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  of two f e e d e r  l i n e s  w i l l  s e r v i c e  f i v e  s u b s t a t i o n s  and one master 
s t a t i o n  t o  enhance r e l i a b i l i t y  o f  t h e  e l ec t r i ca l  sys tem.  

c .  R e h a b i l i t a t e  Motor C o n t r o l  C e n t e r .  B u i l d i n g  207. T h i s  p r o j e c t  p r o v i d e s  f o r  r e p l a c i n g  t h e  e x i s t i n g  motor 
c o n t r o l  c e n t e r  f o r  S u b s t a t i o n  ?I13 a t  t h e  MAF Boiler P l a n t  which p r o v i d e s  s e r v i c e  t o  s i x  b o i l e r  p l a n t  condenser  
water pumps. 

d; M o d i f i c a t i o n  o f  MAF B o i l e r s  f o r  f 5  and #6 F u e l  O i l  CaDabil i tv .  These m o d i f i c a t i o n s  i n v o l v e  changing 
b u r n e r s ,  i n t e r n a l  f u e l  o i l  p i p i n g ,  day t a n k  s t o r a g e  sys tems ,  and b o i l e r  c o n t r o l  sys tem;  add ing  a i r  p o l l u t i o n  
c o n t r o l  equipment ;  and p r o v i d i n g  steam s u p p l y  l i n e s ,  condensa te  r e t u r n  l i n e s ,  and steam trace l i n e s  on t h e  
p i p i n g  sys tem connec t ing  t h e  f u e l  o i l  s t o r a g e  t a n k  farm area r e q u i r e d  t o  hand le  Number 5 and 6 f u e l  o i l .  

e .  C o n s t r u c t  500.000-Gallon F u e l  O i l  Tank and Dock F a c i l i t v .  These m o d i f i c a t i o n s  i n v o l v e  i n s t a l l i n g  a 
second 500,000- gal lon s t o r a g e  t a n k  w i t h  h e a t e r  and steam c o i l s ,  e l e c t r i c  l i g h t s  and c o n n e c t i n g  p i p i n g .  Also 
i n c l u d e d  is t h e  c o n s t r u c t i o n  o f  a dbck on t h e  Michoud c a n a l  f o r  un load ing  two b a r g e s  and a t r a n s f e r  l i n e  from 
t h e  dock t o  t h e  s t o r a g e  t a n k s ,  w i t h  n e c e s s a r y  steam and e l ec t r i ca l  power l i n e s .  

f .  Modifv P l a t f o r m s  and Other  S a f e t v  M o d i f i c a t i o n s ,  B u i l d i n g  20Z. T h i s  p r o j e c t  p r o v i d e s  f o r  p r o p e r l y  
i d e n t i f y i n g  a l l  p i p i n g ;  i n s t a l l i n g  OSHA s t a n d a r d  access p l a t f o r m s  for v a l v e s  and f i t t i n g ;  i n s t a l l i n g  new stairs 
and l a d d e r s ;  and i n s t a l l i n g  s a f e t y  g u a r d s ,  r a i l s ,  and s h i e l d s .  
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g.  R e h a b i l i t a t e  B u i l d i n n  207. S t r u c t u r e  and Roof. T h i s  p r o j e c t  c o n s i s t s  o f  r e h a b i l i t a t i n g  t h e  main b o i l e r  
p l a n t  a t  MAF. Work i n v o l v e s  i n s t a l l i n g  new d o o r s ,  c a u l k i n g  and r e g l a z i n g  windows, reworking window c o n t r o l  
mechanisms, changing t h e  d r a i n  sys tem,  r e p l a c i n g  d e f e c t i v e  s t r u c t u r a l  members and removing and r e p l a c i n g  broken 
c o n c r e t e  b l o c k s  and b r i c k s  o f  t h e  e x t e r i o r  w a l l .  The e x i s t i n g  r o o f  (17 ,000  s q u a r e  feet  (1,580 s q u a r e  meters))  
w i l l  be removed and r e p l a c e d  w i t h  an  aggregate s u r f a c e d  a s p h a l t  b u i l t - u p ,  4-ply r o o f  w i t h  i n s u l a t i o n  o v e r  t h e  
e x i s t i n g  deck.  Also i n c l u d e d  w i l l  be t h e  r e h a b i l i t a t i o n  o r  r ep lacement  o f  v e n t s  and h a t c h e s .  
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PROJECT COST ESTIMATE: 

Uni t  of  
Measure 

Unit 
c o s t  - c o s t  Buant i t v  

Land A c a u i s i t i o n  ......................................... 

C o n s t r u c t i o n  ............................................. 10,000 ,oo 0 

M o d i f i c a t i o n s  t o  t h e  v e r t i c a l  assembly b u i l d i n g  . . . . . . . . . .  
Cell "B" c o n v e r s i o n  .................................... 

800,000 
(800,000) 

C o n s t r u c t i o n  of LH2 t a n k  c l e a n  and prime f a c i l i t y  ........ 
Founda t ions  ............................................ 
P r o c e s s  h e a t i n g  and a i r - c o n d i t i o n i n g  ................... 
Fire p r o t e c t i o n  sys tems  ................................ 
Mechanical  sys tems  ..................................... 
U t i l i t y  sys tems  ........................................ 
S i t e  work .............................................. 

2,700,000 
( 140,000) 
(450 ,000)  
( 1 10,000~ 

(1 ,790 ,000)  
( 2 1 0 , 0 0 0 ~  --- 

--- 
LS 
LS  
LS 
LS 
LS 
LS  

C o n s t r u c t i o n  o f  TPS waste d i s p o s a l  f a c i l i t y  . . . . . . . . . . . . . .  LS 900,000 --- 
R e h a b i l i t a t i o n  and m o d i f i c a t i o n  of b u i l d i n g  207 and 

r e h a b i l i t a t i o n  of i n t e r c o n n e c t i n g  u t i l i t y  sys tem . . . . . . .  2,500,000 

Replace  roof b u i l d i n g  103 ................................ 3 . 4 4  3 ,100 ,000 SF goo ,  000 

EquiRment ................................................ 

F a l l o u t  S h e l t e r  ( n o t  feas ible)  ........................... 
T o t a l  ................................................ 10,000.000 ........... ......... ... . . . .  
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LIST OF RELATED GRAPHICS: 

F i g u r e  1 - MAF Loca t ion  P l an  
F i g u r e  2 - LH H o r i z o n t a l  Clean and Prime F a c i l i t y ,  Bu i ld ing  131 
F i g u r e  3 - M o g i f i c a t i o n s  and Add i t i ons  
F i g u r e  4 - Plan  Layout ,  TPS Waste Di sposa l  F a c i l i t y ,  Bui ld ing  105 
F i g u r e  5 - Roof R e h a b i l i t a t i o n ,  Bu i ld ing  103 

OTHER EQUIPMENT SUMMARY: 

S p e c i a l  t o o l i n g  ( e . g . ,  s p r a y  t o o l i n g ,  assembly t o o l i n g ,  unique work p l a t f o r m s ,  and s p e c i a l  d o l l i e s )  w i l l  be 
E x i s t i n g  a d d i t i o n a l  Apollo t o o l i n g ,  needed t o  meet i n i t i a l  o p e r a t i o n s .  

w i t h  m o d i f i c a t i o n s  as r e q u i r e d ,  w i l l  be used t o  t h e  maximum e x t e n t  p o s s i b l e .  
They w i l l  be funded from R&D s o u r c e s .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

Some $14 t o  17 m i l l i o n  of CoF r e s o u r c e s  may be r e q u i r e d  i n  t h e  f u t u r e  t o  p rov ide  storage for  a minimum of 
e i g h t  completed E x t e r n a l  Tanks, two a d d i t i o n a l  TPS c e l l s  for  t h e  LO2 and I n t e r t a n k  i n  Bu i ld ing  114,  more s t o r a g e  
c a p a c i t y  f o r  demine ra l i zed  water, an a d d i t i o n a l  Tank Abla tor  Spray Ce l l ,  a chemical  t a n k  foam recove ry  sys tem,  
a second F i n a l  Acceptance and Checkout S t a t i o n ,  and t h e  second and f i n a l  phase of r e p l a c i n g  t h e  roo f  of Bu i ld ing  
103. Add i t i ona l  m o d i f i c a t i o n  work may a l s o  be n e c e s s a r y  t o  s a t i s f y  f u t u r e  programmatic r equ i r emen t s  as t h e y  
may e v o l v e .  
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MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1980 ESTIMATES 

FOR EXTERNAL TANKS 

LH2 HORIZONTAL CLEAN AND PRIME FACILITY, 
BUILDING 131 

MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES 

r I !-I BcI 
I I 

C E L L  M j 60' i ! ( F U T U R E )  I 
I 

C E L L  N 

L A Y O U T  P L A N  

SECTION A-A 

PERSPECTIVE - 

6 0 ' 4  60' -4- -60 ' - - - r )  

S E C T I O N  6-8 
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MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1980 ESTIMATES 

MODIFICATION OF MANUFACTURING A N D  FINAL ASSEMBLY FACILITIES 
FOR EXTERNAL TANKS 

MODlF ICAT IONS AND ADDlT IONS 
NEW ABLATOR F A C I L I T Y  

---- ---- 

REHAB BLDG 207 & - 
INTERCONNECT SYSTEM 

2 

L H 2  HOR I ZONTAL CLEAN 
& PRIME F A C I L I T Y  
CELL ' P '  , BLDG 131 

f 
BLDG CoNVERSloN 110 ---I 
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CONSTRUCTION OF FACILITIES 

PROJECT TITLE:  Minor Shut t l e- Uniaue  P r o - i e c t s  - 

FISCAL YEAR 1980 ESTIMATES 

I INSTALLATION : Var ious  Loca t i ons  I 
FY 1980 CoF ESTIMATE: $2,500,000 I 

LOCATION OF PROJECT: Various  Loca t i ons  0 

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space T r a n s p o r t a t i o n  Systems 

FY 1979 AND P R I O R  YEARS F U N D I N G :  The fo l l owing  p r i o r  y e a r s  funding  is r e l a t e d  t o  t h i s  p r o j e c t :  

P 1  ann i n g  
and Design C o n s t r u c t i o n  

S p e c i f i c  CoF funding ....................................... 602,000 *6,210,000 
C a p i t a l i z e d  i nves tmen t . .  ................................... N(A **1.565.000 

T o t a l . .  .................................................. 602.000 7.775.000 

T o t a l  

6 ,812 ,000  
1.565.000 

8 .177 .  000 

*CoF Minor Shut t le- Unique P r o j e c t s  
**R&D/R&PM Minor Shut t le- Unique P r o j e c t s  

SUMMARY PURPOSE AND SCOPE: 

The purpose o f  t h i s  p r o j e c t  is t o  p rov ide  f o r  minor 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  o f  f a c i l i t i e s  n e c e s s a r y  
t o  suppo r t  t h e  Space S h u t t l e  Program a t  NASA f i e l d  i n s t a l l a t i o n s .  Inc luded  i n  t h i s  p r o j e c t  are f a c i l i t y  
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  p r o j e c t s  e s t ima ted  t o  c o s t  less  than  $500,000 and minor c o n s t r u c t i o n  p r o j e c t s  
e s t i m a t e d  t o  c o s t  less  than  $250,000. These p r o j e c t s  a r e  unique r equ i r emen t s  o f  t h e  Space S h u t t l e  Program t o  
a c h i e v e  i n i t i a l  o p e r a t i o n a l  c a p a b i l i t y  o r  t o  meet program m i l e s t o n e s .  
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PROJECT JUSTIFICATION: 

Space S h u t t l e  development,  assembly,  and tes t  r e q u i r e m e n t s  are b e i n g  c a r r i e d  o u t  t o  a l a r g e  e x t e n t  i n  e x i s t i n g  
Government f a c i l i t i e s  a t  t h e  v a r i o u s  NASA i n s t a l l a t i o n s  and i n d u s t r i a l  p l a n t s .  The major m o d i f i c a t i o n s  and 
new c o n s t r u c t i o n  r e q u i r e d  a t  t h e s e  l o c a t i o n s  are p r e s e n t e d  as d i s c r e t e  l i n e  items w i t h i n  an i n t e g r a t e d  Space 
S h u t t l e  f a c i l i t i e s  p r o j e c t .  I n  many i n s t a n c e s ,  S h u t t l e  s u p p o r t  can be accommodated i n  e x i s t i n g  f a c i l i t i e s ,  
o r  when o n l y  l i m i t e d  r e h a b i l i t a t i o n  o r  m o d i f i c a t i o n  is r e q u i r e d  t o  a c h i e v e  t h e  d e s i r e d  c a p a b i l i t y .  

T h i s  p r o j e c t  i n c l u d e s  o n l y  S h u t t l e- u n i q u e  f a c i l i t y  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  p r o j e c t s  e s t i m a t e d  t o  
c o s t  l e s s  t h a n  $500,000 and minor c o n s t r u c t i o n  p r o j e c t s  e s t i m a t e d  t o  c o s t  less than  $250,000. Each work item 
i s  n e c e s s a r y  t o  s u p p o r t  a s p e c i f i c  S h u t t l e  r e q u i r e m e n t ,  i n s u r e  c o n t i n u e d  r e l i a b i l i t y ,  p rov ide  a safer 
env i ronment ,  and/or  improve t h e  e f f i c i e n c y  and economy o f  i n d i v i d u a l  f a c i l i t i e s  s u p p o r t i n g  t h e  Space S h u t t l e  
Program. 

For c l a r i t y ,  f u l l  d i s c l o s u r e  p u r p o s e s ,  and b e t t e r  f i sca l  and t e c h n i c a l  c o n t r o l ,  a l l  un ique  Space S h u t t l e  
f a c i l i t y  r e q u i r e m e n t s ,  b o t h  d i s c r e t e  i n d i v i d u a l  l i n e  items and t h e  smaller f a c i l i t y  p r o j e c t s ,  are i n c l u d e d  i n  
t h e  t o t a l  Space S h u t t l e  CoF budge t .  The work covered '_n t h i s  p r o j e c t  is o f  such a n a t u r e  and magnitude t h a t  
i t  i s  i n c l u d e d  under a s i n g l e  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  S h u t t l e  p r o j e c t  f o r  v a r i o u s  l o c a t i o n s .  The c o s t  
o f  t h i s  p r o j e c t  and a l l  similar follow- on p r o j e c t s  w i l l  be charged a g a i n s t  t h e  t o t a l  Space S h u t t l e  f a c i l i t i e s  
c omm i t m  en t . 
PROJECT DESCRIPTION: 

Th i s  p r o j e c t  p r o v i d e s  f o r  n e c e s s a r y  unique r e h a b i l i t a t i o n  and m o d i f i c a t i o n  t o  e x i s t i n g  f a c i l i t i e s  and minor 
c o n s t r u c t i o n  i n  s u p p o r t  o f  t h e  Space S h u t t l e  Program. The j u s t i f i c a t i o n ,  d e s c r i p t i o n ,  and c o s t  estimate f o r  
each  e lement  are l i s t e d  below: 

A .  Johnson SDace C e n t e r  (JSC) .................................................................. 225.000 

1 .  M o d i f i c a t i o n s  o f  Miss ion C o n t r o l  C e n t e r ,  Bu i ld ing  30 .................................... 225,000 

T h i s  p r o j e c t  is r e q u i r e d  t o  f u r t h e r  r e c o n f i g u r e  t h e  Miss ion O p e r a t i o n s  Wing (MOW) and lobby  wing o f  
B u i l d i n g  30,.  Mission Cont ro l  C e n t e r ,  f o r  t h e  Space S h u t t l e  o p e r a t i o n a l  phase .  It p r o v i d e s  f o r  m o d i f i c a t i o n s  
w i t h i n  approx imate ly  6,950 s q u a r e  feet  (646  s q u a r e  m e t e r s )  on t h e  second and t h i r d  f l o o r s  o f  t h e  MOW, and 3,800 
s q u a r e  feet (353 s q u a r e  m e t e r s )  on t h e  second f l o o r  o f  t h e  lobby wing. The work i n c l u d e s  r e c o n f i g u r a t i o n  of 
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i n t e r i o r  p a r t i t i o n s ,  r ep lacement  of suspended c e i l i n g ,  and rep lacement  o f  damaged r a i s e d  f l o o r i n g .  Also 
i n c l u d e d  are m o d i f i c a t i o n s  t o  l i g h t i n g ,  e l ec t r i ca l  power d i s t r i b u t i o n ,  a i r - c o n d i t i o n i n g  and f i r e  d e t e c t i o n  and 
s u p r e s s i o n  sys tems .  The MOW o f  B u i l d i n g  30 was o r i g i n a l l y  des igned  f o r  s i n g l e  miss ion  c a p a b i l i t y .  A s  t h e  
f l i g h t  ra te  i n c r e a s e s  i n  t h e  S h u t t l e  o p e r a t i o n a l  phase ,  t h e  second and t h i r d  f l o o r s  of t h e  MOW must be c o n f i g u r e d  
t o  accommodate s i m u l t a n e o u s  s u p p o r t  o f  m u l t i p l e  S h u t t l e  f l i g h t s  and pay loads .  The m o d i f i c a t i o n s  on t h e  second 
f l o o r  o f  t h e  lobby  wing are r e q u i r e d  t o  meet a d d i t i o n a l  c o n f i g u r a t i o n  changes  t o  s u p p o r t  S h u t t l e  o p e r a t i o n s .  

B. Drvden F l i g h t  Research C e n t e r  (DFRC) ....................................................... 490.000 

1 .  R e h a b i l i t a t i o n  o f  Microwave Scanning Beam Landing System Cab l ing  ....................... 490,000 

Permanent i n s t a l l a t i o n  o f  t h e  Microwave Scanning Beam Landing System (MSBLS) a t  Edwards Air Force  Base 
i s  r e q u i r e d  by October  1980 i n  o r d e r  t o  s u p p o r t  t h e  Secondary Landing S i t e  concept  f o r  con t ingency  Space S h u t t l e  
l a n d i n g s .  After t h e  e a r l y  Space S h u t t l e  developmental  t e s t  f l i g h t s  are comple ted ,  t h e  e x i s t i n g  MSBLS equipment 
w i l l  be r e l o c a t e d  from runway 17/35 a t  t h e  lakebed t o  runway 04/22 f o r  permanent i n s t a l l a t i o n .  The e x i s t i n g  
i n t e r - s i t e  c o n t r o l  and m o n i t o r i n g  c a b l i n g  h a s  been s u b j e c t e d  t o  v e h i c u l a r  t r a f f i c  and t h e  normal d e b i l i t a t i n g  
e f fec ts  o f  a d e s e r t - l i k e  environment .  T h i s  c a b l i n g  was n o t  p lanned t o  be permanent ,  and is n o t  d i r e c t  b u r i a l  
c a b l e .  Resources  from t h i s  p r o j e c t  w i l l  be used t o  p r o c u r e  and i n s t a l l  some 30,000 l i n e a r  feet  of a u d i o  wide- 
band c a b l i n g  f o r  c o n t r o l  and moni to r ing  of t h e  MSBLS. 

C .  Marsha l l  SDace F l i g h t  C e n t e r  (MSFC) ......................................................... 1 ,440 ,000  

1 .  Modify Major Component Clean F a c i l i t y ,  M A F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490,000 

The major component c l e a n  f a c i l i t y  a t  Michoud Assembly F a c i l i t y  (MAF) is  an e x i s t i n g  Apollo f a c i l i t y  
t h a t  h a s  been c o n v e r t e d  f o r  t h e  u s e  o f  c l e a n i n g  major  E x t e r n a l  Tank components p r i o r  t o  assembly o p e r a t i o n .  
The f a c i l i t y  and i t s  s u p p o r t i n g  u t i l i t i e s  and equiprnent is  o v e r  f i f t e e n  y e a r s  o l d  and is i n  need o f  m o d i f i c a t i o n  
and r e p a i r .  The p r e s e n t  f l o o r  l i n i n g  must be removed and t h e  sub f loo r  r e s e a l e d  w i t h  a s p e c i a l  chemica l  

b r e p e l l a n t  s e a l a n t  and a c u r b i n g  sys tem i n s t a l l e d  t o  r e t a i n  chemical  s p i l l s .  The a s s o c i a t e d  u t i l i t i e s  and 
equipment w i l l  be r e f u r b i s h e d  t o  l e s s e n  t h e  p o t e n t i a l  f o r  breakdown. A more powerful  and c o r r o s i v e  c l e a n i n g  
s o l u t i o n  t h a n  o r i g i n a l l y  p lanned is now used i n  t h i s  f a c i l i t y .  These m o d i f i c a t i o n s  w i l l  p r o v i d e  adequa te  
p r o t e c t i o n  a g a i n s t  c o r r o s i o n  e s s e n t i a l  t o  c o n t i n u e d  o p e r a t i o n  o f  t h i s  one-of- a-kind f a c i l i t y .  

2 .  Modify "Missile Grade" A i r ,  B u i l d i n g  420, M A F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,000 

A t  t h e  p r e s e n t  time, gaseous  n i t r o g e n  ( G N  is used t o  purge  t h e  I n t e r t a n k s  and L iqu id  Hydrogen (LH 
t a n k s  p r i o r  t o  shipment  from MAF. Th i s  purge  operag ion  t a k e s  p l a c e  i n  B u i l d i n g  420. By p r o v i d i n g  t h e  c a p a b i l i z y  
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t o  purge  t h e s e  t a n k s  w i t h  Ifmissile grade" a i r  ( c l e a n / f i l t e r e d  compressed a i r ) ,  t h e  u s e  o f  t h e  p r e s e n t  n i t r o g e n  
sys tem and i t s  q s s o c i a t e d  s a f e t y  h a z a r d s  can be e l i m i n a t e d .  I n  a d d i t i o n ,  t h i s  p r o j e c t  w i l l  produce an estimated 
s a v i n g s  o f  $1,500 (1977 p r i c e s )  p e r  E x t e r n a l  Tank ( E T )  by e l i m i n a t i n g  t h e  need f o r  GN . The p r o j e c t  i n c l u d e s  
a c t i v a t i n g  two large e x i s t i n g  a i r  compressors  i n  B u i l d i n g  11  1 .  P i p i n g  w i l l  be i n s t a l f e d  from B u i l d i n g  11 1 t o  
B u i l d i n g  420 t o  connec t  t h e  compressors  t o  t h e  purge  sys tem.  The e x i s t i n g  GN system w i l l  be t i e d- i n  as a 
backup. 2 

3. Modify Cel l  llE1l f o r  C lean ing  Environment,  M A F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,000 

Due t o  t h e  debonding problem o f  t h e  Thermal P r o t e c t i o n  System pr imer  on t a n k s  produced e a r l y  i n  t h e  
c y c l e ,  it became n e c e s s a r y  t o  go t o  a more v i g o r o u s  c l e a n i n g  s o l u t i o n .  Aerowash "AI1 h a s  been r e p l a c e d  w i t h  a 
d e o x i d i z e r .  T h i s  change c r e a t e d  a requ i rement  t o  p r o t e c t  t h e  c e l l  equipment exposed t o  t h i s  d e o x i d i z e r .  T h i s  
i n c l u d e s  p r o t e c t i n g  o r  r e p l a c i n g  l i g h t i n g  f i x t u r e s ,  exhaus t  d u c t s  and f a n s ,  i n s t r u m e n t a t i o n  p a n e l s  and t u b i n g ,  
and adding new e x h a u s t  s c r u b b e r s  f o r  env i ronmenta l  p r o t e c t i o n .  An a d d i t i o n a l  p o r t i o n  o f  t h e  d i s t r i b u t i o n  and 
s t o r a g e  sys tem used f o r  t h e  c l e a n i n g  s o l u t i o n  must be r e p l a c e d  or  p r o t e c t e d .  

4 .  I n s t a l l  Monorai ls  and Bridge Cranes ,  M A F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,000 

These overhead c r a n e s  are r e q u i r e d  t o  s u p p o r t  p r o d u c t i o n  o p e r a t i o n s  i n  t h e  Assembly o f  hardware on t h e  
E x t e r n a l  Tank, h o r i z o n t a l  f i n a l  assembly p o s i t i o n s  3 and 4 .  Th i s  a d d i t i o n a l  c a p a b i l i t y  is  n e c e s s a r y  t o  s u p p o r t  
p r o d u c t i o n  o f  ET 'S  beyond a r a t e  o f  24 p e r  y e a r .  P r o v i d i n g  f o r  t h e  c o n s t r u c t i o n  d u r i n g  t h i s  f i s c a l  y e a r  e n s u r e s  
t i m e l y  complet ion o f  c o n s t r u c t i o n  a c t i v i t y  i n  B u i l d i n g  I O 3  p r i o r  t o  a c h i e v i n g  a h i g h  p r o d u c t i o n  r a t e ,  t h e r e b y  
r e d u c i n g  t h e  p o s s i b i l i t y  o f  a d d i t i o n a l  c o n t r a c t o r  c o s t  t o  compensate f o r  work i n t e r r u p t i o n  and e l i m i n a t i n g  
i n t e r f e r e n c e s  w i t h  ongoing c r i t i c a l  p r o d u c t i o n  o p e r a t i o n s .  It i n c l u d e s  two 2- ton and two 3- ton c r a n e s  and t h e  
a s s o c i a t e d  b r i d g e  and t r o l l e y  sys tem.  The 2- ton c r a n e s  are mounted a t  t h e  bottom chord o f  t h e  r o o f  s t r u c t u r e  
w i t h  200 feet  o f  r a i l .  The + t o n  c r a n e s  are  mounted i n  t h e  r o o f  t r u s s  sys tem w i t h  approx imate ly  50 f ee t  o f  
r a i l .  T h i s  p r o j e c t  w i l l  hand le  t h e  ET i n t o ,  d u r i n g  p r o c e s s i n g ,  and o u t  o f  h o r i z o n t a l  p o s i t i o n s  3 and 4. 

D .  Kennedv SDace C e n t e r  (KSCr .................................................................. 3!LQ!JQ 

1 .  M o d i f i c a t i o n s  t o  L i g h t i n g  i n  Veh ic le  Assembly B u i l d i n g  ( V A B )  ............................ 21 0,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  1286 mercury vapor  lamps i n  t h e  h i g h  and low bay areas 
o f  t h e  Veh ic le  Assembly B u i l d i n g  ( V A B ) .  570 lamps w i l l  be permanent ly  d i s c o n n e c t e d  and removed, and 510 
f i x t u r e s  i n  t h e  t r a n s f e r  a i s l e  o f  b o t h  t h e  low and h i g h  bay areas w i l l  be respaced  t o  p r o v i d e  37 f o o t  c a n d l e s  
of  i l l u m i n a t i o n  a t  t h e  c e n t e r  l i n e  of  t h e  t r a n s f e r  a i s l e .  I n  t h e  f o u r  h i g h  b a y s ,  a l l  mercury vapor  lamps below 
t h e  192 f o o t  l e v e l  w i l l  be removed and r e p l a c e d  w i t h  t h e  sodium vapor  lamps.  They w i l l  be spaced  t o  p r o v i d e  
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10 f o o t  c a n d l e s  on t h e  Mobile Launcher p la t fo rm i n  h i g h  bays 1 and 3, and 37 f o o t  c a n d l e s  a t  t h e  c e n t e r  l i n e  
o f  t h e  f l o o r s  i n  h i g h  bays 2 and 4 t o  s u p p o r t  SRB o p e r a t i o n s .  The lamps w i l l  be c a p a b l e  o f  s e l e c t i v e  s w i t c h i n g  
t o  p rov ide  5 f o o t  c a n d l e s  when v e h i c l e  o p e r a t i o n s  are no t  i n  p r o g r e s s .  The mercury vapor  l i g h t i n g  sys tem i n  
t h e  VAB exceeds  t h e  area coverage and t h e  l i g h t  l e v e l s  r e q u i r e d  t o  s u p p o r t  t h e  Space T r a n s p o r t a t i o n  Systems 
o p e r a t i o n s  f o r  t h e  f u t u r e ,  and is  less energy e f f i c i e n t  t h a n  p r e s e n t  day f i x t u r e s .  By r e d e s i g n i n g  and 
implementing t h e  l i g h t i n g  sys tem,  t h i s  p r o j e c t  w i l l  produce energy s a v i n g s  o f  46.815 x IO9 B T U ' s  p e r  y e a r ,  
r e s u l t i n g  i n  a 1.21 y e a r  payback p e r i o d .  

2 .  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  o f  Demineral ized Water F a c i l i t y  ......................... 135,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  o f  t h e  e x i s t i n g  manual ly  o p e r a t e d ,  1.5 m i l l i o n  g a l l o n s  p e r  
y e a r ,  d e m i n e r a l i z e d  water p r o d u c t i o n  u n i t s  w i t h  new semi- automat ic ,  3.0 m i l l i o n  g a l l o n s  p e r  y e a r  u n i t s  a t  
Launch Complex 39 and replacement  o f  t h e  i n t e r- c o n n e c t i n g  p i p e  sys tem.  An annual  r equ i rement  o f  a lmost  3.0 
m i l l i o n  g a l l o n s  w i l l  be r e q u i r e d  t o  s u p p o r t  peak Space S h u t t l e  a c t i v i t i e s ,  p r i n c i p a l l y  i n  t h e  f i e l d  c l e a n  and 
p r e- c l e a n  rooms (1,900,000 g a l l o n s ) ,  SRB Disassembly F a c i l i t y  (800,000 g a l l o n s )  and t h e  chemical  a n a l y s i s  
l a b o r a t o r y  (100,000 g a l l o n s ) .  Also i n c l u d e d  w i l l  be t h e  i n s t a l l a t i o n  o f  a IO- foot by 20- foot canopy/roof o v e r  
t h e  u n i t s  t o  p r o t e c t  them from t h e  e lements .  Maintenance o f  t h e  e x i s t i n g  system is c o s t l y ,  and s p a r e  p a r t s  
are  n o t  a v a i l a b l e .  Replacement o f  t h e  e x i s t i n g  p i p i n g  system is n e c e s s a r y  a t  an  e a r l y  d a t e ,  and t h i s  c o s t l y  
work shou ld  be i n t e g r a t e d  t o  f i t  w i t h  t h e  l a r g e r  and deminera l i zed  water p r o d u c t i o n  u n i t s .  The new semi- 
a u t o m a t i c  system w i l l  r e s u l t  i n  a r e d u c t i o n  o f  t h e  c o s t  o f  d e m i n e r a l i z e d  water p r o d u c t i o n  from $.0179 p e r  
g a l l o n  t o  $0.0100 p e r  g a l l o n ,  t h e r e b y  paying f o r  t h e  u n i t  i n  s i x  y e a r s .  
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JOHN F. KENNEDY SPACE CENTER 

FISCAL YEAR 1980 ESTIMATES rl 

REHABILITATION A N D  MODIFICATION FOR PAYLOAD GROUND SUPPORT OPERATIONS 
LOCATION PLAN V 

FIGURE 1 



CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1980 ESTIMATES 

i I 

PROJECT TITLE:  R e h a b i l i t a t i o n . a n d  M o d i f i c a t i o n  f o r  Payload Ground Suppor t  O p e r a t i o n s  

I INSTALLATION : John F. Kennedv SDace C e n t e r  

FY 1980 CoF ESTIMATE: $2.610.000 

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

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Space T r a n s p o r t a t i o n  Systems 

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P l a n n i n g  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 1,113,568 9 ,980,000 11 ,093 ,568  
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . . .  .............. N / A  48.157.3 48 48,157.3 48 

T o t a l  .................................................... 1.111,568 5 8 3 3 7 . 3  48 59.450.916 

SUMMARY PURPOSE AND SCOPE: 

The purpose  o f  t h i s  p r o j e c t  is t o  p r o v i d e  f o r  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  o f  f a c i l i t i e s  n e c e s s a r y  t o  
s u p p o r t  Space S h u t t l e  payload ground o p e r a t i o n s  a t  t h e  NASA l a u n c h  s i t e ,  Kennedy Space Cen te r .  Inc luded  i n  
t h i s  p r o j e c t  are major d i s c r e t e  p r o j e c t s  and f a c i l i t y  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  p r o j e c t s  e s t i m a t e d  t o  
c o s t  less  t h a n  $500,000.  These p r o j e c t s  are r e q u i r e m e n t s  i n  s u p p o r t  o f  t h e  Space S h u t t l e  payload program. 
T h i s  p r o j e c t  c o n t i n u e s  m o d i f i c a t i o n s  t o  t h e  O p e r a t i o n s  and Checkout (O&C) B u i l d i n g ,  and t h e  Vertical  P r o c e s s i n g  
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F a c i l i t y  begun w i t h  FY 1977 and FY 1978 r e s o u r c e s .  I n  a d d i t i o n ,  it p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  Missile 
Assembly Bui ld ing  (Hangar L) l o c a t e d  a t  Cape Canaveral  A i r  Force  S t a t i o n  (CCAFS), F l o r i d a ,  t o  accommodate 
I n t e g r a t e d  Life S c i e n c e s  O p e r a t i o n s .  

PROJECT JUSTIFICATION: 

Space S h u t t l e  Payload Ground Suppor t  O p e r a t i o n s  w i l l  be c a r r i e d  on a t  NASA's l aunch  s i t e ,  KSC. Many d i f f e r e n t  
f a c i l i t i e s  w i l l  be invo lved  i n  payload s u p p o r t  o p e r a t i o n s ,  r e q u i r i n g  bo th  major ( d i s c r e t e )  and minor 
c o n s t r u c t i o n ,  and f a c i l i t y  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 .  For t h e  purposes  o f  c l a r i t y ,  f u l l  d i s c l o s u r e ,  and 
b e t t e r  t e c h n i c a l  and f i sca l  c o n t r o l ,  it was though t  b e s t  t o  now i n c l u d e  a l l  payload ground s u p p o r t  p r o j e c t s  
a t  KSC i n  one c a t e g o r y .  

The Space T r a n s p o r t a t i o n  System (STS) o p e r a t i o n a l  phase  o f  t h e  Space S h u t t l e  program w i l l  commence a f te r  t h e  
f i rs t  s i x  development f l i g h t s  i n  CY 1979 and CY 1980. A t  t h i s  time t h e  pr imary purpose  o f  t h e  STS w i l l  be i n  
t h e  s u p p o r t  o f  payload o p e r a t i o n s .  FY 1977 r e s o u r c e s  provided f o r  m o d i f i c a t i o n s  t o  t h e  O&C B u i l d i n g  f o r  t h e  
h o r i z o n t a l  p r o c e s s i n g  o f  Space lab  pay loads  and o t h e r  classes o f  pay loads  whi le  FY 1978 r e s o u r c e s  p rov ided  f o r  
t h e  v e r t i c a l  p r o c e s s i n g  of  t h e  I n e r t i a l  Upper S t a g e  ( IUS) ,  t h e  Sp inn ing  S o l i d  Upper S t a g e  (SSUS), and o t h e r  
pay loads  i n  t h e  former  S p a c e c r a f t  Assembly and Encapsu la t ion  F a c i l i t y  (SAEF-I), now c a l l e d  t h e  Vertical  
P r o c e s s i n g  F a c i l i t y  (VPF). 

Th i s  p r o j e c t  p r o v i d e s  f o r  a d d i t i o n a l  m o d i f i c a t i o n s  t o  t h e  O&C B u i l d i n g  t o  s u p p o r t  Space lab  Payload Level  I V  
i n t e g r a t i o n .  Level  I V  i n t e g r a t i o n  is t h a t  work needed t o  p l a c e  exper iments  i n  r a c k s ,  and b u i l d u p  and i n t e g r a t e  
r a c k s  and p a l l e t s  f o r  f u r t h e r  i n t e g r a t i o n  i n t o  t h e  Space lab .  T h i s  is  a new requ i rement  f o r  KSC t h a t  d i d  n o t  
e x i s t  a t  t h e  time t h e  FY 1977 p r o j e c t  was r e q u e s t e d .  An i n t e n s i v e  NASA s t u d y  has  r e c e n t l y  concluded t h a t  
s u b s t a n t i a l  s a v i n g s ,  p r i m a r i l y  i n  t r a n s p o r t a t i o n  c o s t s ,  can be ach ieved  i f  Level  I V  "hands on" Space lab  payload 
i n t e g r a t i o n  is done a t  t h e  l aunch  s i t e  (KSC) r a t h e r  t h a n  a t  f i e l d  C e n t e r s  or  o t h e r  government o r  i n d u s t r y  
l o c a t i o n s  where t h e  exper iments  are developed.  P r i o r  t o  S h u t t l e  m i s s i o n s ,  pay loads  w i l l  be shipped t o  KSC and 
r e c e i v e d ,  p rocessed  and checked o u t  i n  o f f - l i n e  l o c a t i o n s  o t h e r  t h a n  t h e  O&C B u i l d i n g .  These pay loads  w i l l  
t h e n  be b rough t  t o  t h e  O&C B u i l d i n g  f o r  i n t e g r a t i o n  and checkout  i n  t h e  Space lab  hardware.  S p e c i f i c a l l y ,  t h e  
work i n c l u d e d  i n  t h i s  p r o j e c t  w i l l  modify t h e  area i n  t h e  O&C B u i l d i n g  d e d i c a t e d  t o  t h i s  Level  I V  a c t i v i t y .  
P r e v i o u s  m o d i f i c a t i o n s  t o  t h e  O&C Bui ld ing  provided t h e  c a p a b i l i t y  f o r  f u n c t i o n s  a s s o c i a t e d  w i t h  f i n a l  assembly 
and checkout  of  t h e  Space lab  and d i s a s s e m b l y  f o l l o w i n g  complet ion o f  a S h u t t l e  m i s s i o n .  

Also i n c l u d e d  i n  t h i s  p r o j e c t  are r e s o u r c e s  t o  c o n t i n u e  m o d i f i c a t i o n s  t o  t h e  Vertical P r o c e s s i n g  F a c i l i t y  
(VPF) t o  s u p p o r t  v e r t i c a l  payload i n t e g r a t i o n .  
c a p a c i t y  of  t h e  e x i s t i n g  f a c i l i t y  (SAEF-1) was though t  t o  be adequa te  f o r  a l l  known pay loads .  S i n c e  t h e n  
however, t h e  weight  of t h e  IUS v e h i c l e  h a s  i n c r e a s e d  c o n s i d e r a b l y  and f u t u r e  p lann ing  now i n c l u d e s  m i s s i o n s  

When t h i s  s p e c i f i c  p r o j e c t  was submi t t ed  i n  FY 1978, t h e  c r a n e  
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t h a t  r e q u i r e  twin  stage IUS'S. The i n d i v i d u a l  IUS'S w i l l  be i n t e g r a t e d  i n t o  a twin stage c o n f i g u r a t i o n  i n  t h e  
workstands  i n  t h e  VPF, and once i n  t h i s  mode, must be l i f t e d  t o g e t h e r  i n  a s t r o n g b a c k  f o r  c e r t a i n  N A S A  m i s s i o n s .  
The e x i s t i n g  c r a n e  i n  t h e  VPF has o n l y  25 t o n s  of c a p a c i t y  and must be upgraded t o  35 t o n s  t o  l ift twin  o r  
twin  + s p i n n e r  stage IUS v e h i c l e s .  The first requ i rement  f o r  t h i s  i n c r e a s e d  c r a n e  c a p a c i t y  is  f o r  t h e  G a l i l e o  
m i s s i o n  p r e s e n t l y  scheduled f o r  e a r l y  CY 1982. I n  o r d e r  t o  s u p p o r t  t h i s  m i s s i o n ,  f a b r i c a t i o n  and i n s t a l l a t i o n  
must be accomplished p r i o r  t o  October  1981,  t h u s  an FY 1980 p r o j e c t  is e s s e n t i a l .  

Resources  w i l l  a l s o  be provided f o r  a Life S c i e n c e s  Suppor t  F a c i l i t y .  T h i s  f a c i l i t y  w i l l  be used t o  house 
a n i m a l / b i o l o g i c a l  specimens  f o r  preflight c o n d i t i o n i n g  and s e l e c t i o n ,  and t o  p r o v i d e  a r e s e a r c h  l a b  c a p a b i l i t y  
f o r  P r i n c i p a l  I n v e s t i g a t o r s  t o  conduct  p r e f l i g h t  specimen p r e p a r a t i o n ,  and synchronous ground c o n t r o l  
exper iments  d u r i n g  f l i g h t .  I n  a d d i t i o n ,  it w i l l  be used t o  perform p o s t - f l i g h t  a n a l y s e s  o f  f l i g h t  and c o n t r o l  
specimens  and t o  a l l o w  p r e p a r a t i o n  o f  exper iments  f o r  payload i n t e g r a t i o n .  A t  t h e  p r e s e n t  time no permanent 
f a c i l i t y  c a p a b i l i t y  e x i s t s  t o  s u p p o r t  e x t e n s i v e  Life Sc ience  m i s s i o n s .  I n  p r e v i o u s  programs, Life Sc ience  
r e q u i r e m e n t s  were o f  such a reduced magnitude t h a t  t h e y  could  be s a t i s f i e d  by temporary  f a c i l i t i e s  such as 
t r a i l e r s .  I n  t h e  Space S h u t t l e  era,  Li fe  Sc ience  pay loads  are planned as r o u t i n e  w i t h  bo th  d e d i c a t e d  Life 
S c i e n c e  m i s s i o n s ,  o r  Life Sc ience  exper iments  f l y i n g  a l o n g s i d e  o t h e r  Space lab  exper iments .  Each d e d i c a t e d  
payload miss ion  w i l l  i n v o l v e  20-45 exper iments  and 20 p r i n c i p a l  i n v e s t i g a t o r s .  Housing f o r  up t o  t h i r t y  
p r i m a t e s  and 500 r o d e n t s  p e r  s p e c i f i c  miss ion  w i l l  be r e q u i r e d .  
f o r  p l a n t s ,  f i s h  and amphibians ,  and c e l l s  and t i s s u e s .  

T h i s  f a c i l i t y  w i l l  a l s o  p rov ide  h o l d i n g  areas 

It is h i g h l y  d e s i r a b l e  t o  l o c a t e  t h i s  f a c i l i t y  c l o s e  t o  t h e  l aunch  s i te  as it is no t  s c i e n t i f i c a l l y  f e a s i b l e  
t o  perform t h e  r e q u i r e d  o p e r a t i o n s  a t  any great  d i s t a n c e  from t h e  l a u n c h  s i t e .  P r e f l i g h t  c o n d i t i o n i n g  r e q u i r e s  
specimens  t o  be as s t a b i l i z e d  and q u i e s c e n t  as p o s s i b l e  b e f o r e  l i f t - o f f .  
KSC) was s e l e c t e d  f o r  t h i s  f a c i l i t y  because  it is  a v a i l a b l e  f o r  u s e  and c l o s e  t o  t h e  l aunch  pad.  S t u d i e s  have 
i n d i c a t e d  t h a t  t h e  r e q u i r e d  m o d i f i c a t i o n s  t o  t h i s  f a c i l i t y  w i l l  be most c o s t  e f f e c t i v e  when compared t o  t h o s e  
r e q u i r e d  f o r  o t h e r  c a n d i d a t e  f a c i l i t i e s .  The Life S c i e n c e s  Suppor t  F a c i l i t y  is r e q u i r e d  i n  FY 1980 i n  o r d e r  
t o  a l l o w  s u f f i c i e n t  c o n s t r u c t i o n  and a c t i v a t i o n  time t o  meet a r e q u i r e d  f a c i l i t y  O p e r a t i o n a l  Readiness  Date 
(ORD) of J u l y  1981. T h i s  r equ i rement  is based upon t h e  need f o r  specimen d e l i v e r y  t o  Kennedy Space Center  a t  
least  one month p r i o r  t o  t h e  first d e d i c a t e d  Life  S c i e n c e s  m i s s i o n ,  c u r r e n t l y  scheduled f o r  l a t e  f a l l  1981.  

Hangar "L" a t  CCAFS ( a d j a c e n t  t o  

IMPACT OF DELAY: 

The Level  I V  i n t e g r a t i o n  o f  pay loads  i n t o  t h e  Space lab  hardware can be  accomplished a t  o t h e r  NASA C e n t e r s  
t h a n  KSC, b u t  a t  a d e f i n i t e  h i g h e r  c o s t  p e n a l t y .  To o p e r a t e  i n  t h i s  mode i s  v e r y  e x p e n s i v e ,  due t o  t h e  need 
t o  s h i p  Space lab  f l i g h t  hardware t o  and from t h e  l aunch  s i t e  and t h e  d u p l i c a t i o n  o f  equipment and f a c i l i t i e s .  
I n  o r d e r  t o  accompl ish  m o d i f i c a t i o n s  t o  t h e  O&C Bui ld ing  p r i o r  t o  major  Space lab  o p e r a t i o n s ,  and t h u s  minimize 
t h e  impact  o f  c o n s t r u c t i o n  on t h e s e  c r i t i c a l  o p e r a t i o n s ,  t h e s e  m o d i f i c a t i o n s  are r e q u i r e d  i n  FY 1980. Payload 
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o p e r a t i o n s  i n  t h e  VPF w i l l  be a d v e r s e l y  a f f e c t e d  i f  t h e s e  r e s p e c t i v e  m o d i f i c a t i o n s  are  n o t  made. Without t h e  
c r a n e  m o d i f i c a t i o n  r e q u e s t e d  f o r  t h e  Vertical P r o c e s s i n g  F a c i l i t y ,  t h e  twin  and twin + s p i n n e r  stage IUS 
v e h i c l e s  w i l l  have t o  be handled by compl ica ted  and r i s k y  workarounds which cou ld  impact s c h e d u l e  and j e o p a r d i z e  
t h e  i m p o r t a n t  G a l i l e o  m i s s i o n .  Life S c i e n c e  r e q u i r e m e n t s  i n  p r e v i o u s  programs were n o t  as e x t e n s i v e  as t h o s e  
planned f o r  t h e  Space S h u t t l e  era and were handled i n  temporary  f a c i l i t i e s .  If  t h i s  p r o j e c t  is n o t  p r o v i d e d ,  
t h e  e x t e n s i v e  Life S c i e n c e  program planned f o r  t h e  S h u t t l e  era w i l l  have t o  o p e r a t e  i n  temporary ,  inadequ.ate 
f a c i l i t i e s ,  r e s u l t i n g  i n  t h e  d e g r a d a t i o n  o f  t h e  e x t e n t  and q u a l i t y  o f  t h e  L i f e  S c i e n c e s  exper iments  and i n c u r  
a d d i t i o n a l  o p e r a t i n g  c o s t .  

PROJECT DESCRIPTION: 

P r i o r  work (FY 1977) i n  t h e  O&C B u i l d i n g  provided f o r  modifying t h e  h i g h  and low bay areas by removing Apol lo  
era equipment ,  and c o n s t r u c t i n g  and i n s t a l l i n g  assembly and checkout  works tands .  Mechanical and e l ec t r i ca l  
sys tems  were modif ied  and extended t o  new i n t e r f a c e s  w i t h  t h e  Space lab  works tands ,  and c o n t r o l  rooms were 
r e f u r b i s h e d .  
g round ing ,  f l u i d s ,  gases, r a i s e d  f l o o r i n g  and f i r e  p r o t e c t i o n .  Minor a r c h i t e c t u r a l  m o d i f i c a t i o n s  w i l l  be 
performed t o  p r o v i d e  i n c r e a s e d  l a b o r a t o r y  and c o n t r o l  room c a p a b i l i t i e s  ( F i g u r e  2 ) .  

The O&C B u i l d i n g  w i l l  be modif ied  f o r  Level  I V  "hands on" payload i n t e g r a t i o n  by p r o v i d i n g  power, 

M o d i f i c a t i o n s  i n  t h e  Vertical P r o c e s s i n g  F a c i l i t y  c o n t i n u e  work begun w i t h  FY 1978 r e s o u r c e s  t o  accommodate 
v e r t i c a l  payload p r o c e s s i n g .  The FY 1978 r e s o u r c e s  provided f o r  two assembly ,  t e s t ,  and checkout  s t a n d s  w i t h  
v e r t i c a l  payload h a n d l i n g  d e v i c e s .  Each workstand h a s  a ser ies  o f  f i x e d  and moveable p l a t f o r m s  t h a t  a l l o w  
access t o  c r i t i c a l  areas of  t h e  many d i f f e r e n t  v e r t i c a l  pay loads  t o  be  p rocessed  th rough  t h e  VPF. The e n t r a n c e  
door  t o  t h e  t h e  VPF h a s  been m o d i f i e d ,  and e l ec t r i ca l ,  pneumat ic ,  mechan ica l  and s u p p o r t  s e r v i c e s  have been 
p rov ided  t o  t h e  workstands .  Th i s  FY 1980 r e q u e s t  p r o v i d e s  a 35- ton b r i d g e  c r a n e  t o  r e p l a c e  t h e  e x i s t i n g  25- 
t o n  u n i t  i n  o r d e r  t o  l i f t  t h e  heavy twin and twin + s p i n n e r  stage IUS v e h i c l e s  now planned f o r  p r o c e s s i n g .  
S t u d i e s  show t h a t  t h e  e x i s t i n g  c r a n e  r a i l s  are o f  s u f f i c i e n t  s i z e  t o  s u p p o r t  t h e  35- ton c r a n e .  The p r e s e n t  
25-tOn c r a n e  w i l l  be removed, and t h e  l a r g e r  c r a n e  w i l l  be i n s t a l l e d  and checked o u t  between m i s s i o n s  i n  CY 
1981. 

The t h i r d  e lement  o f  t h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  o f  t h e  Missile Assembly Bui ld ing  No. 01732 
(Hangar "L") a t  CCAFS t o  p r o v i d e  a L i f e  S c i e n c e s  Suppor t  F a c i l i t y .  Th i s  f a c i l i t y  w i l l  be used f o r  Life S c i e n c e s  
payload o p e r a t i o n s ,  i n c l u d i n g  specimen r e c e i p t ,  h o l d i n g ,  c o n d i t i o n i n g ,  and e x p e r i m e n t a t i o n ,  and payload 
i n t e g r a t i o n  p r e p a r a t i o n .  It w i l l  a l s o  p r o v i d e  P r i n c i p a l  I n v e s t i g a t o r  s u p p o r t  w i t h  o f f i c e s ,  l a b s ,  and equipment.  
T h i s  p r o j e c t  w i l l  p r o v i d e  r e s o u r c e s  f o r  modifying t h e  i n t e r i o r  o f  Hangar ??Ltf ( a s  shown i n  F i g u r e s  3,  4 and 5 )  
by r e a r r a n g i n g  walls ,  p a r t i t i o n s ,  and c e i l i n g s .  Those areas t o  be modi f i ed  as animal  h o l d i n g  rooms w i l l  be 
p rov ided  w i t h  non-porous washable s u r f a c e s .  Other  e x i s t i n g  areas w i l l  be modi f i ed  i n t o  l a b o r a t o r i e s ,  exper iment  
areas,  o f f i c e s ,  and a confe rence  room. The mechanical  sys tems  t h a t  s u p p o r t  t h e s e  areas must a l s o  be modif ied  
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t o  s u p p o r t  t h e  new arrangement  o f  f u n c t i o n s .  The h e a t i n g ,  v e n t i l a t i n g  and a i r - c o n d i t i o n i n g  sys tems  are t o  be 
r e h a b i l i t a t e d  and modif ied  t o  p r o v i d e  c l o s e l y  c o n t r o l l e d  environments  i n  t h e  v a r i o u s  s p e c i a l i z e d  areas.  The 
i n t e r i o r  water d i s t r i b u t i o n  and compressed a i r  sys tems  must a l s o  be m o d i f i e d .  An emergency power sys tem 
c o n s i s t i n g  of  a 480- vol t  g e n e r a t o r  and s w i t c h  g e a r  w i l l  be i n s t a l l e d .  The e l e c t r i c a l  d i s t r i b u t i o n  sys tem is  
t o  be modi f i ed  t o  a l so  s e r v e  t h e  new f u n c t i o n a l  areas o f  t he  b u i l d i n g s .  Upgraded l i g h t i n g  is r e q u i r e d  i n  
c r i t i c a l  l o c a t i o n s  and w i l l  be p rov ided  by t h e  use  o f  e n e r g y- e f f i c i e n t  f l u o r e s c e n t  f i x t u r e s .  Local  s w i t c h e s  
and timers w i l l  a l s o  be provided t o  o p t i m i z e  energy  u s e .  F a c i l i t y  equipment such as  l a b o r a t o r y  benches ,  
env i ronmenta l  chambers, an  i n c i n e r a t o r ,  cage washer, and a u t o c l a v e s  w i l l  be provided and i n s t a l l e d  as p a r t  Of 

t h i s  p r o j e c t .  
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PROJECT COST ESTIMATE: 

The bases o f  t h i s  c o s t  estimate are  P r e l i m i n a r y  Eng ineer ing  Repor t s .  

Uni t  o f  Uni t  
Measure Ouant i t v  c o s t  

Land A c a u i s i t i o n .  - -- --- --- ........................................ 
C o n s t r u c t i o n . . . . . . . . . . . . . . . . . .  - -- --- ._-- ........................... 

Modify O&C b u i l d i n g  - -- --- --- .................................... 
--- --- Architectural/structural ............................. LS 

Mechanical  sys tems  ................................... LS --- --- 

Modify v e r t i c a l  p r o c e s s i n g  f a c i l i t y  .................... --- --- --- 
35-Ton Bridge Crane (VPF) L S  EA --- ............................ 

--- --- Modify Hangar nL1l . .  .................................... LS 

--- --- Architectural/structural... .......................... LS 
Mechanical  sys tems  ................................... LS 
Elec t r ica l  sys tems  ................................... LS 
L i fe  s c i e n c e  s u p p o r t  equipment ....................... LS 

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

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... - -- --- --- 
T o t a l  ................................................................................. 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  P l a n  
F i g u r e  2 - P i c t o r i a l  o f  O&C 
F i g u r e  3 - Ground F l o o r  P l a n ,  L i f e  Sc ience  Suppor t  F a c i l i t y  (LSSF) 
F i g u r e  4 - Second F l o o r  P l a n  (LSSF) 
F i g u r e  5 - E l e v a t i o n  and Cross  S e c t i o n  (LSSF) 

c o s t  

2.610.000 

390,000 

( 130,000) 
(260,000) 

510,000 
(610,000) 

1,610,000 

(473,000) 
( 312,000) 
(435,000) 
(390,000)  

2.610.000 
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OTHER EQUIPMENT SUMMARY: 

Cen ta in  n o n- c o l l a t e r a l  equipment. t o  be funded from R&D r e s o u r c e s ,  and e s t i m a t e d  t o  c o s t  $3-4 m i l l i o n ,  w i l l  
be  r e q u i r e d  t o  s u p p o r t  i n i t i a l  o p e r a t i o n s .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A d d i t i o n a l  fund ing  f o r  b a s i c  p l a n t  and equipment is n o t  s n t i c i p a t e d .  However, f u t u r e  m o d i f i c a t i o n  work may 
be n e c e s s a r y  t o  s a t i s f y  unique f u t u r e  programmatic needs .  
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CONSTRUCTION OF FACILITIES 

FISCAL E A R  1980 ESTIMATES 

PROJECT TITLE:  M o d i f i c a t i o n  o f  and A d d i t i o n  t o  Materials S c i e n c e s  L a b o r a t o r v  (N-240) 

INSTALLATION: Ames Research C e n t e r  

FY 1980 CoF ESTIMATE: $1,640,000 

LOCATION OF PROJECT: M o f f e t t  F i e l d ,  S a n t a  Clara County, C a l i f o r n i a  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Space Sc ience  

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t i o n  

S p e c i f i c  CoF fund ing  ........................................ 130,000 --- 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . .  ......................... N/A 2,188 .946  

T o t a l . . . . . .  .............................................. 130.000 2 ,188.946 

T o t a l  

130,000 
2 .188.946 

2.318.946 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 11,600 gross s q u a r e  f o o t  (1 ,077  s q u a r e  meter) two- story  
a d d i t i o n  t o  t h e  east s i d e  o f  t h e  Materials S c i e n c e s  Labora to ry ,  B u i l d i n g  N-240, and m o d i f i c a t i o n  of 16,000 
g r o s s  s q u a r e  feet ( 1 , 4 8 6  s q u a r e  m e t e r s )  o f  e x i s t i n g  h i g h  bay and l a b o r a t o r y  ( F i g u r e  1) .  The combined s p a c e  
w i l l  be used t o  s u p p o r t  t h e  Life  S c i e n c e s  F l i g h t  Exper iments  and V e s t i b u l a r  Func t ion  Research Programs. The 
f a c i l i t y  w i l l  house r e s e a r c h  equipment and p e r s o n n e l  i n  s u p p o r t  o f  t h e  development o f  a n i m a l ,  p l a n t  and t i s s u e  
e x p e r i m e n t s  fo r  t h e  Space lab  Life S c i e n c e s  program. The b u i l d i n g  w i l l  c o n t a i n  l a b o r a t o r i e s  equipped f o r  
r e s e a r c h  and f l i g h t  exper iment  development.  S p e c i f i c  programs t o  be s u p p o r t e d  are b i o l o g i c a l  and p l a n t  

CF 11-14 



phys io logy ,  b i o c h e m i s t r y ,  mic rob io logy ,  and r a d i o b i o l o g y .  Assoc ia ted  p e r s o n n e l  and g e n e r a l  l a b o r a t o r y  space  
w i l l  be  provided f o r  s p a c e f l i g h t  r e l a t e d  L i f e  S c i e n c e s  a c t i v i t i e s .  

PROJECT JUSTIFICATION: 

NASA p l a n n i n g  for t h e  e x e c u t i o n  o f  Space lab  e x p e r i m e n t a t i o n ,  e n v i s i o n s  a mul t i- Center  involvement i n  t h e  
development and i n t e g r a t i o n  o f  human, p l a n t  and animal  exper iments .  Ames Research Cen te r  (ARC) h a s  been 
a s s i g n e d  t h e  l e a d  r o l e  i n  t h e  development o f  t h e  p l a n t  and animal  exper iments  f o r  Space lab .  The first d e d i c a t e d  
Life S c i e n c e s  l a b o r a t o r y  is schedu led  t o  be launched i n  l a t e  1981 and i n v o l v e s  a t  l ea s t  15-30 b i o l o g i c a l  
i n v e s t i g a t i o n s .  The r e s p o n s i b i l i t y  a s s i g n e d  t o  A R C  f o r  t h e  Life S c i e n c e s  Space lab  m i s s i o n s  r e q u i r e s  t h a t  a 
unique f a c i l i t y  be developed a t  t h e  Cen te r  t o  accommodate t h e  a c t i v i t i e s  r e q u i r e d  t o  f u l f i l l  i t s  r o l e  o v e r  t h e  
coming y e a r s .  These a c t i v i t i e s  i n c l u d e  : 

- R e c e i p t ,  i n s p e c t i o n ,  checkout  and u t i l i z a t i o n  o f  ground s u p p o r t  equipment ( G S E )  and f l i g h t  equipment.  

- R e c e i p t  and maintenance o f  b i o l o g i c a l  specimeps and t r a n s p o r t a t i o n  t o  o t h e r  l i f e  s c i e n c e s  c e n t e r s .  

- Development and checkout  o f  s p a c e f l i g h t  hardware and s o f t w a r e .  

- D e f i n i t i o n  o f  t h e  d a t a  r e q u i r e m e n t s  f o r  exper iments  and implementa t ion of  a d a t a  management p l a n .  

- P r e l i m i n a r y  t r a i n i n g  o f  p r i n c i p a l  i n v e s t i g a t o r s  ( P . I . ' s ) ,  payload s p e c i a l i s t s  and miss ion  s p e c i a l i s t s  i n  
e x p e r i m e n t a l  o p e r a t i o n  p r o c e d u r e s .  

- T e c h n i c a l  a s s i s t a n c e  t o  P .  I .  Is i n  p r e p a r i n g  b i o l o g i c a l  specimens f o r  p r e f l i g h t ,  f l i g h t  and p o s t - f l i g h t  
tes ts  and a n a l y s e s .  

- Packaging and s h i p p i n g  developed and checked o u t  exper iments  t o  o t h e r  NASA C e n t e r s  f o r  f i n a l  stages of 
i n t e g r a t i o n .  

- F l i g h t  s u p p o r t  f o r  t e s t i n g  o f  exper iment31 c o n t r o l s .  

- P o s t - f l i g h t  s u p p o r t  f o r  c o n t r o l  e x p e r i m e n t s ,  d a t a  r e d u c t i o n  and r e p o r t i n g .  
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The a c t i v i t i e s  performed i n  t h i s  f a c i l i t y  r e q u i r e  a c l o s e  i n t e r a c t i o n  among A R C ' S  management s t a f f ,  e n g i n e e r s ,  
s u p p o r t  c o n t r a c t o r s ,  P . I . ' s ,  and r e l a t e d  g roups  a t  o t h e r  NASA C e n t e r s .  T h i s  w i l l  i n v o l v e  45-48 p e o p l e  r o t a t i n g  
th rough  t h e  f a c i l i t y .  The new f a c i l i t y  must p r o v i d e  accommodations f o r  t h e  pe r sonne l  invo lved  i n  t h e  c o o r d i n a t i o n  
and management of  exper iments  as well  as t h o s e  d i r e c t l y  invo lved  i n  t h e  exper iments .  

P a r t i c i p a t i o n  i n  t h e  f i r s t  d e d i c a t e d  Life  S c i e n c e s  l a b o r a t o r y  r e q u i r e s  a d d i t i o n a l  o f f i c e  s p a c e ,  and a p h y s i c a l  
area i n  which t o  c a r r y  o u t  t h e  development and management a c t i v i t i e s .  Techn ica l  space  is r e q u i r e d  i n  t h e  
f a c i l i t y  f o r  f l i g h t  exper iment  bui ld- up,  t e s t  and check-out areas,  as w e l l  as s u p p o r t i n g  l a b o r a t o r y ,  c o n t r o l  
room, l i v e  specimen p r o c e s s i n g ,  and o f f i c e  areas. General  l a b o r a t o r y  space  is r e q u i r e d  f o r  s p a c e f l i g h t  r e l a t e d  
Li fe  S c i e n c e s  a c t i v i t i e s  such as: 

- Development and t e s t i n g  o f  b i o l o g i c a l  l i f e  s u p p o r t  hardware and new methods of  f e e d i n g ,  w a t e r i n g ,  waste 
remova l ,  and a i r  r e v i t a l i z a t i o n .  

- Development of  advanced animal  b i o i n s t r u m e n t a t i o n  and t e l e m e t r y  sys tems .  

- Dete rmina t ion  o f  t h e  t o l e r a n c e  o f  b i o l o g i c a l  sys tems  t o  t h e  v a r i o u s  env i ronmenta l  p a r a m e t e r s  o f  s p a c e f l i g h t  
( e . g . ,  n o i s e ,  v i b r a t i o n ,  conf inement ,  e t c . ) .  

IMPACT OF DELAY: 

T h i s  f a c i l i t y  is r e q u i r e d  t o  meet t h e  l aunch  d a t e  o f  t h e  f irst  d e d i c a t e d  L i f e  S c i e n c e s  Space lab  m i s s i o n ,  
SL5, schedu led  f o r  1981. C o n s t r u c t i o n  i n  FY 1980 i s  n e c e s s a r y  f o r  c o n s t r u c t i o n ,  equipment i n s t a l l a t i o n ,  
p e r s o n n e l  t r a i n i n g  and sys tems  check- out b e f o r e  t h e  f a c i l i t y  is o p e r a t i o n a l .  An a d d i t i o n a l  one y e a r  l e a d  t ime,  
p r i o r  t o  l a u n c h ,  is a l s o  r e q u i r e d  f o r  t h e  p r e p a r a t i o n  of t h e  exper iments  f o r  Space lab .  Th i s  p r o j e c t  is  d i r e c t l y  
t i e d  t o  t h e  first d e d i c a t e d  Life S c i e n c e s  l aunch  and d e l a y  would j e o p a r d i z e  t h e  program. Th i s  f a c i l i t y ,  as 
c o n f i g u r e d ,  w i l l  s u p p o r t  f u t u r e  Li fe  S c i e n c e s  programs on Space lab  a t  a maximum of  one d e d i c a t e d  l aunch  p e r  
y e a r .  Consequent ly ,  f u t u r e  m i s s i o n s  are c o n t i n g e n t  upon t h i s  f a c i l i t y  p r o j e c t .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  c o n s i s t s  of  a new two- story  a d d i t i o n  t o  t h e  east s i d e  o f  B u i l d i n g  N-240, and complete  m o d i f i c a t i o n  
The new a d d i t i o n  w i l l  be 11,600 g r o s s  s q u a r e  feet  of f u n c t i o n s  i n  t h e  east  h a l f  o f  B u i l d i n g  N-240 ( F i g u r e  2 ) .  

(1 ,077  s q u a r e  m e t e r s )  w i t h  a s t ee l  frame s t r u c t u r e  and p r e c a s t  c o n c r e t e  l l t i l t - u p l l  e x t e r i o r  w a l l s  t r e a t e d  t o  
match t h e  e x i s t i n g  b u i l d i n g .  
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The f i rs t  f l o o r  o f  t h e  a d d i t i o n  w i l l  house t h e  l i v e  specimen area and w i l l  i n c l u d e  a d e l i v e r y  dock,  h o l d i n g  
rooms, minor s u r g i c a l  area, and g e n e r a l  u t i l i t y  space .  F l o o r s ,  wal l s  and c e i l i n g s  i n  t h e s e  areas w i l l  be 
nonporous s u r f a c e s  w i t h  a washable f i n i s h .  The b a l a n c e  o f  t h e  f irst  f l o o r  w i l l  c o n t a i n  o f f i c e s ,  l a b o r a t o r i e s  
re la ted t o  t h e  h i g h  bay area,  l o c k e r  rooms, and t o i l e t  f a c i l i t i e s .  A h y d r a u l i c  e l e v a t o r  w i l l  be i n c l u d e d  t o  
c a r r y  equipment s u p p l i e s  t o  t h e  second f l o o r .  A new e n t r a n c e  w i l l  be p rov ided  t o  accommodate p e r s o n n e l  and 
v i s i t o r s  a s s o c i a t e d  w i t h  t h e  f a c i l i t y .  Three s t a i r w a y s ,  one o f  which w i l l  l e a d  t o  t h e  r o o f ,  w i l l  be p rov ided  
t o  accommodate i n t e r n a l  c i r c u l a t i o n  and t o  comply w i t h  Life S a f e t y  Code r e q u i r e m e n t s .  The second f l o o r  w i l l  
i n c l u d e  o f f i c e  s p a c e ,  confe rence  room, and t o i l e t  f a c i l i t i e s .  

The m o d i f i c a t i o n  of  16,000 s q u a r e  feet  (1 ,486  s q u a r e  meters) o f  h i g h  bay and l a b o r a t o r y  area i n  B u i l d i n g  
N-240 w i l l  p r o v i d e  space  f o r  exper iment  development,  i n t e g r a t i o n ,  check ,  l a b o r a t o r y  f u n c t i o n s ,  s t o r a g e ,  
s h i p p i n g ,  and r e c e i v i n g .  The a c c e l e r a t o r  v a u l t  w i l l  be modif ied  f o r  an  e l e c t r o n i c  l a b o r a t o r y ,  shop and bonded 
s t o r e s .  A new c o r r i d o r  th rough  t h e  e x i s t i n g  t e s t i n g  area west o f  t h e  h i g h  bay w i l l  a f f o r d  c i r c u l a t i o n  among 
areas no t  related t o  t h i s  p r o j e c t .  A p o r t i o n  o f  t h e  mechanical  room w i l l  be modif ied  f o r  a tes t  c o n t r o l  
computer room with  a raised f l o o r  sys tem.  
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PROJECT COST ESTIMATE: 

The c o s t  estimate f o r  t h i s  p r o j e c t  is based on a completed P r e l i m i n a r y  Eng ineer ing  Repor t .  

Uni t  o f  Uni t  
Measure Q u a n t i t v  c o s t  c o s t  

Land A c a u i s i t i o n . .  --- --- --- --- ....................................... 
C o n s t r u c t i o n . . . . . .  ....................................... --- --- --- 1.640.000 

Addi t ion  t o  B u i l d i n g  N-240 ............................. --- --- --- 1 ,240 ,000 
S i t e  p r e p a r a t i o n  ..................................... LS --- --- ( 190,000) 
A r c h i t e c t u r a l .  ....................................... SF 11,600 25.45 (295 ,000)  

Mechan ica l . . .  ........................................ SF 11,600 25.85 (300,000)  
S t r u c t u r a l . . . . . .  ..................................... SF 11,600 32.75 ( 380,000) 

Electr ical  ............................................ SF 11,600 6.45 ( 75,000)  

M o d i f i c a t i o n  t o  B u i l d i n g  N-240 ......................... - -- --- - -- 400,000 
A r c h i t e c t u r a l  ........................................ SF 16,000 8 .10  ( 130,000) 

........................................... 2.20 (35 ,000)  
Mechanical . .  ......................................... SF 16,000 5.60 (90 ,000)  
E l ec t r i c a l  ........................................... SF 16,000 9.05 (145,000)  

S t r u c t u r a l  SF 16,000 

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... --- --- --- --- 
T o t a l . .  ............................................................................... 1.640.000 

L I S T  OF RELATED GRAPHICS: 

F i g u r e  I - Loca t ion  P l a n  
F i g u r e  2 - S i t e  P lan  

OTHER EQUIPMENT SUMMARY: 

Assoc ia ted  w i t h  t h i s  p r o j e c t  is approx imate ly  $1.8 m i l l i o n  o f  r e s e a r c h  and development equipment.  T h i s  i s  
needed t o  make t h i s  f a c i l i t y  complete .  
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FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE T H I S  PROJECT: 

There  are no p r e s e n t l y  known f u t u r e  r equ i r emen t s  t o  comple te  t h i s  p r o j e c t .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

SUMMARY 

REPAIR 

Page No . Amount 
( I n  d o l l a r s )  

Summary of P r o j e c t  Amounts by Loca t ion :  

Ames  Research  Cen te r  ......................................................... 
Goddard Space F l i g h t  Cen te r  .................................................. 
J e t  P r o p u l s i o n  Labora to ry  .................................................... 
Johnson Space Cen te r  ......................................................... 
Kennedy Space Cen te r  ......................................................... 
Langley Resea rch  Center  ...................................................... 
Lewis Research  Cen te r  ........................................................ 
M a r s h a l l  Space F l i g h t  Cen te r  ................................................. 
Michoud Assembly F a c i l i t y  .................................................... 
N a t i o n a l  Space Technology L a b o r a t o r i e s  ....................................... 
Wallops F l i g h t  Cen te r  ........................................................ 
Misce l l aneous  P r o j e c t s  less t h a n  $150. 000 each  ............................... 

T o t a l  ...................................................................... 

1. 280 . 000 

595. 000 

850. 000 

9 10. 000 

185. 000 

1.470. 000 

830 . 000 

1.305. 000 

990. 000 

1. 035 . 000 

1.200. 000 

1 . 350. 000 

12.000. 000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

PROJECT TITLE:  BeDair of F a c i l i t i e s  n o t  i n  Excess  o f  $500.000 Per P r o i e c t  

INSTALLATION: Var ious  L o c a t  i o n s  -. 

FY 1980 CoF ESTIMATE: $12.000.000 

I FY 1978: None FY 1979: None 

COGN I Z A N T  INSTALLATIONS/LOC A T I O N  OF PROJECT: Var ious  Loca t i ons  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of t h e  Comptro l le r  

SUMMARY PURPOSE AND SCOPE: 

Th i s  is a new p r o j e c t  f o r  i n c l u s i o n  i n  t h e  Cons t ruc t i on  of  Fac i l i t ies  (CoF) program. 

T h i s  program is t o  p rov ide  f o r  t h e  l a rger ,  more b a s i c  and e s s e n t i a l  r e p a i r s  t o  f a c i l i t i e s  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 l a n t s  engaged i n  NASA a c t i v i t i e s .  Inc luded  i n  t h i s  p r o j e c t  are 
t h o s e  P r i o r i t y  repair  f a c i l i t y  needs  f o r  FY 1980 t h a t  can be f o r e s e e n  a t  t h e  time of  t h e  submission of  t h e s e  
estimates, and t h a t  a r e  e s t ima ted  n o t  t o  exceed $500,000 pe r  p r o j e c t .  The t h r u s t  of  t h i s  program is  t o  p rov ide  
a means t o  r e s t o r e  a p p r o p r i a t e  f a c i l i t i e s  or  components t h e r e o f ,  i n c l u d i n g  c o l l a t e r a l  equipment ,  t o  a c o n d i t i o n  
s u b s t a n t i a l l y  e q u i v a l e n t  t o  t h e i r  o r i g i n a l l y  i n t ended  and des igned  c a p a b i l i t y .  It i n c l u d e s  t h e  s u b s t a n t i a l l y  
e q u i v a l e n t  rep lacement  of u t i l i t y  sy s t ems  and c o l l a t e r a l  equipment n e c e s s i t a t e d  by i n c i p i e n t  o r  a c t u a l  breakdown 
and c o n s i d e r a t i o n  of  a s s o c i a t e d  obso l e sence .  The e x t e n t  and n a t u r e  o f  t h i s  work a l s o  i n c l u d e s  major  p r e v e n t i v e  
measures  which are normal ly  accomplished on a c y c l i c  s chedu le  of  g r e a t e r  t h a n  one y e a r .  Each o f  t h e  i n d i v i d u a l  
items con t a ined  i n  t h i s  y e a r ' s  r e q u e s t  f o r  f a c i l i t y  repair work is  i n  i t s e l f  a proper  f a c i l i t y  p r o j e c t .  Each 
r e p r e s e n t s  t h e  c o n s i s t e n t  a p p l i c a t i o n  of t h e  approved and accep t ed  d e f i n i t i o n  o f  a f a c i l i t y  p r o j e c t  and ,  i n  
t h i s  c o n t e x t ,  each i n c l u d e s  a l l  of  t h e  f a c i l i t y  work t h a t  needs t o  be done i n  t h e  budget  time frame,  o r  a l l  
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o f  t h e  f a c i l i t y  work t h a t  can be done i n  t h a t  time frame, as l i m i t e d  by c o n s t r a i n t s  o t h e r  t h a n  a v a i l a b i l i t y  
o f  r e s o u r c e s .  
t o  p l a c e  t h e  planned work under c o n t r a c t  i n  t h e  budget time frame. 

Each i n d i v i d u a l  item h a s  been e v a l u a t e d  a g a i n s t  a p p l i c a b l e  need dates ,  time l i n e s  and t h e  a b i l i t y  

The $12,000,000 r e q u e s t  for FY 1980 i s  f o r  t h o s e  p r o j e c t s  t h a t  are r e q u i r e d  i n  d i r e c t  s u p p o r t  of  c r i t i c a l  
programmatic and i n s t i t u t i o n a l  r e q u i r e m e n t s .  

PROJECT JUSTIFICATION: 

I n  p r i o r  y e a r s  it had been t h e  o b j e c t i v e  t o  accommodate t h e  larger r e p a i r  p r o j e c t s  w i t h i n  t h e  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  p r o j e c t  l i n e .  T h i s  had been done by an a d m i n i s t r a t i v e  d e t e r m i n a t i o n  t h a t  r e q u i r e d  r e p a i r  
p r o j e c t s  i n  e x c e s s  of  $100,000 t o  be managed as 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  p r o j e c t s .  T h i s  had been working 
r e a s o n a b l y  well u n t i l  t h e  p a s t  y e a r  o r  two when there appeared t o  be a s u r g e  o f  r e p a i r  work. Examination o f  
t h i s  i n d i c a t e d  t h a t  t h i s  s u r g e  was d i r e c t l y  related t o  t h e  fact  t h a t  a major  p o r t i o n  o f  our  b u i l d i n g  i n v e n t o r y  
i s  i n  t h e  15 + y e a r  o ld  b r a c k e t  and i n c r e a s e s  i n  r e p a i r  r e q u i r e m e n t s  were t o  be normal ly  expec ted .  I n  f a c t ,  
t h e r e  are s t a t i s t i c a l  bases t o  t h i s  e v a l u a t i o n  t h a t  prove t h a t  maintenance and r e p a i r  c o s t s  f o r  mechanical  
and e l ec t r i ca l  sys tems  i n  a t y p i c a l  b u i l d i n g  are a lmost  three times h i g h e r  d u r i n g  t h e  16- to  30-year p e r i o d  of 
a b u i l d i n g ' s  l i f e  t h a n  t h e y  are d u r i n g  t h e  i n i t i a l  15 y e a r s  o f  b e n e f i c i a l  occupancy. A t  abou t  t h e  15-year 
p o i n t  many e l ec t r i ca l  and mechanical  components r e a c h  t h e  end o f  t h e i r  s e r v i c e a b l e  o r  economic l i f e  and shou ld  
be r e p l a c e d  i n  t h e  i n t e r e s t  of long- term economy. Continued r e p a i r  o f  t h e s e  components u s u a l l y  r e q u i r e s  more 
r e s o u r c e s  i n  t h e  long  run t h a n  rep lacement  a f ter  t h e  end o f  t h e  economic l i f e  o f  t h e  o r i g i n a l  components. T h i s  
c o n d i t i o n  is  now be ing  rea l ized a t  l o c a t i o n s  such as Goddard Space F l i g h t  Cen te r  (GSFC) and Johnson Space 
C e n t e r  ( JSC) .  These more s p e c i f i c  p o i n t s ,  when coupled wi th  t he  s h e e r  age o f  o t h e r  p o r t i o n s  of  t h e  p l a n t ,  
such  as a t  Langley Research Cen te r  ( L a R C )  and L e w i s  Research C e n t e r  ( L e R C ) ,  demand a more p o s i t i v e  approach 
t o  t h e  needs  of  r e p a i r s  which are u r g e n t  and v i t a l .  Some 75 p e r c e n t  o f  o u r  p h y s i c a l  p l a n t  is i n  t h e  16- t o  
30- year o l d  b r a c k e t .  

A s  a consequence,  a new budget l i n e  item is i n c l u d e d  i n  t h i s  y e a r ' s  CoF budget  estimates. T h i s  program w i l l  
a c h i e v e  many o b j e c t i v e s :  

a.  P r o v i d e  t h e  matter of  r e p a i r  an  a p p r o p r i a t e  and bad ly  needed be t t e r  f o c u s .  

b .  P e r m i t  c e n t r a l  management and o v e r s i g h t ,  and t h u s  bet ter  a d d r e s s  p r i o r i t i e s  and changing c o n d i t i o n s .  

c .  Allow R&,PM f a c i l i t y  s e r v i c e s  budget estimates t o  address t i m e l y  r e c u r r e n t  annua l  c o s t s  and avo id  p e r i o d i c  
peaks  f o r  large c y c l i c  p r e v e n t i v e  work. 
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T h i s  is  a l l  w i t h i n  t h e  major t h r u s t  o f  p r e s e r v a t i o n  of  t h e  e x i s t i n g  p h y s i c a l  p l a n t  which,  a t  i t s  $6.0 b i l l i o n  
i n i t i a l  c o s t ,  r e p r e s e n t s  approx imate ly  $13.5 t o  14.0  b i l l i o n  i n  1979 d o l l a r s .  It is recogn ized  t h a t ,  as s u c h ,  
r e p a i r  is  c l o s e l y  r e l a t e d  t o  rehabilitation/modification. However, i t  is i n t e n d e d  t h a t  t h e  major d i s t i n c t i o n  
between t h e s e  classes of  work be whether  o r  n o t  t h e  i n t e n d e d  work i s  t o  b r i n g  the  " f a c i l i t y  and i ts  components 
t o  a c o n d i t i o n  s u b s t a n t i a l l y  e q u i v a l e n t  t o  i t s  des igned  c a p a c i t y ,  e f f i c i e n c y  and c a p a b i l i t i e s . "  If such  is 
t h e  case, t h e  work is p r o p e r l y  c l a s s e d  as " r e p a i r . 1 1  

An a n a l y s i s  o f  each of  t he  p r o j e c t s  which f o l l o w s  i n d i c a t e s  t h a t  t h i s  is  t h e  t y p e  o f  work which,  i n  a p ruden t  
b u s i n e s s- l i k e  way, must be addressed  and p r o g r e s s i v e l y  accompl ished.  Unless  t h i s  is done,  r e s u l t a n t  r i s k s  are  
i n c r e a s e d ,  and f u t u r e  c o s t s  o f  t h e  s p e c i f i c  work w i l l  be greater.  More i m p o r t a n t l y ,  t h e r e  w i l l  be i n c r e a s e d  
"unscheduled breakdowns", impac t ing  m i s s i o n s ,  and c o s t l y  s i t u a t i o n s  of  "Emergency Patch and Repair"  which 
w i l l  be r e q u i r e d  t o  make our  f a c i l i t i e s  as u s e f u l  as p o s s i b l e .  

T h i s  p r o j e c t  i n c l u d e s  o n l y  f a c i l i t y  r e p a i r  work hav ing  an e s t i m a t e d  c o s t  n o t  i n  e x c e s s  o f  $500,000.  The 
work covered i n  t h i s  p r o j e c t  i s  of  such  a n a t u r e  and magnitude t h a t  it canno t  be accompl ished by r o u t i n e  day- 
to- day f a c i l i t y  maintenance and r e p a i r  a c t i v i t i e s ,  o r  by re la ted r o u t i n e  f a c i l i t y  work e f f o r t s  t h a t  are prov ided  
f o r  i n  o t h e r  than  CoF estimates. Each r e p a i r  p r o j e c t  e s t i m a t e d  t o  c o s t  more t h a n  $500,000 i s  re f l ec ted  as a 
s e p a r a t e  major  CoF l i n e  item p r o j e c t .  Not i n c l u d e d  i n . t h i s  p r o j e c t  are the  o t h e r  minor f a c i l i t y  p r o j e c t s ;  
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 ,  and Minor C o n s t r u c t i o n  f a c i l i t i e s  p r o j e c t s  r e q u i r e d  i n  FY 1980. P r o v i s i o n s  
f o r  of  t h e s e  r e q u i r e m e n t s  are made under s e p a r a t e  p r o j e c t s  which are a l s o  i n c l u d e d  i n  t h e s e  CoF estimates. 

PROJECT DESCRIPTION: 

Proposed r e p a i r  items f o r  FY 1980 are o u t l i n e d  under "PROJECT COST ESTIMATE"; t h e y  t o t a l  $42,000,000. 
Deferral of t h i s  work would create h i g h  r i s k s  and consequences .  These would impact program s c h e d u l e s  and 
c r i t i c a l  i n s t i t u t i o n a l  f a c i l i t i e s  r e q u i r e m e n t s  i n  s u p p o r t  o f  Agency m i s s i o n  g o a l s  and o b j e c t i v e s .  

Of t h e  t o t a l  p r o j e c t s  l i s t e d ,  $10,650,000 r e p r e s e n t s  d iscrete  work packages  a t  d e s i g n a t e d  NASA i n s t a l l a t i o n s .  
The remain ing  $1,350,000 re la tes  t o  t h o s e  smaller r e p a i r  p r o j e c t s  estimated t o  c o s t  $150,000 o r  less, t h e  
n a t u r e  and purpose  of  which are t h e  same as f o r  t h a t  work s p e c i f i c a l l y  d e l i n e a t e d  bu t  which,  because  o f  t h e i r  
i n d i v i d u a l  smaller s i z e s ,  are n o t  l i s t e d  by item. A t  t h i s  time, t h e  items i n  t h i s  t o t a l  package are c o n s i d e r e d  
t o  be o f  h i g h e r  p r i o r i t y .  They have been c a r e f u l l y  se lected from l ists  t o t a l l i n g  abou t  $25 m i l l i o n .  T h i s  FY 
1980 l i s t i n g  t h u s  r e p r e s e n t s  a modest increment  i n  r e l a t i o n  t o  t h e  e x i s t i n g  t o t a l  back log  o f  t h i s  t y p e  o f  work 
f o r  which p r o v i s i o n s  must be made o v e r  t h e  n e x t  s e v e r a l  y e a r s .  

A s  i n d i c a t e d  above,  t h e  p r o j e c t s  i n  t h i s  r e q u e s t  are c o n s i d e r e d  t o  be o f  t h e  h i g h e s t  p r e s e n t  p r i o r i t y  on t h e  
bas i s  o f  r e l a t i v e  urgency and expec ted  r e t u r n  on t h e  inves tment  i n v o l v e d .  It is  r e c o g n i z e d ,  however, t h a t  
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d u r i n g  t h e  c o u r s e  of  t h e  y e a r  some rea r rangement  o f  p r i o r i t i e s  may be n e c e s s a r y .  It is a l s o  r e a l i s t i c  t o  
assume t h a t  a change i n  some o f  t h e  items t o  be accomplished w i t h i n  t h e  a l l o c a t e d  r e s o u r c e s  may be r e q u i r e d .  
For  t h e  purpose  of j u s t i f y i n g  t h i s  e s t i m a t e d  f a c i l i t i e s  r e p a i r  r e q u i r e m e n t ,  a ' t e n t a t i v e  l i s t i n g  o f  p r o j e c t s  
i s  set  f o r t h  under "PROJECT COST ESTIMATE." They w i l l  be accompl ished on a p r i o r i t y  b a s i s .  The t o t a l  o f  
$10,650,000 f o r  s e p a r a t e  p r o j e c t s  re la tes  t o  t h e  f o l l o w i n g  broad c a t e g o r i e s  o f  f a c i l i t i e s :  

a .  U t i l i t y  D i s t r i b u t i o n  Systems .............................................................. 3,015,000 

b .  B u i l d i n g s  and S t r u c t u r e s  .................................................................. 4,435,000 

c .  Roads and Grounds ......................................................................... 1,165,000 

d .  Equipment ................................................................................. 2,035,000 

The a d d i t i o n a l  lump sum estimate o f  $1 ,350 ,000  f o r  smaller p r o j e c t s  t h u s  p r o v i d e s  a t o t a l  of $12,000,000 for  
t h i s  program. 

PROJECT COST ESTIMATE: 

A .  A m e s  Research Cen te r  ( A R C )  .................................................................. 1.280.000 

1 .  Repair  of V a r i a b l e  Frequency Power Systems .............................................. 440,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  of  o b s o l e t e  s w i t c h g e a r ,  c i r c u i t  b r e a k e r s ,  c o n t r o l s ,  c e n t r a l  
equipment of  f o u r  :rii:'cor g e n e r a t o r  sets ,  and t h e  two a s s o c i a t e d  6 . 9  kv f e e d e r s  which make up t h e  ARC v a r i a b l e  
f requency  power sys tem.  T h i s  equipment h a s  been i n  c o n t i n u o u s  o p e r a t i o n  w i t h o u t  a shutdown f o r  major  r e p a i r s  
s i n c e  i t s  i n s t a l l a t i o n  i n  1945. Most of  t h e  equipment is no l o n g e r  manufactured and equipment which is 
manufactured h a s  become more d i f f i c u l t  t o  a c q u i r e .  Numerous d e l a y s  i n  t h e  o p e r a t i o n  o f t h e  t u n n e l  have o c c u r r e d  
because  of  problems w i t h  deformed s h a f t s ,  l i n k  p i n s  and e l ec t r i ca l  c o n t a c t s .  T h i s  f a c i l i t y  had f o u r  f a i l u r e s  
i n  a six-month time span (January- June 1978) impac t ing  t h e  o p e r a t i o n  o f  t h e  major f a c i l i t i e s  t h a t  u t i l i z e  t h i s  
power. F a i l u r e  t o  r e p l a c e  t h i s  equipment w i l l  r e s u l t  i n  more unscheduled shutdowns. T h i s  sys tem s u p p o r t s  
work performed i n  t h e  2x2-Foot Wind Tunnel ,  B u i l d i n g  N-227; 20g C e n t r i f u g e  B u i l d i n g ,  B u i l d i n g  N-221A; and t h e  
40x80-Foot Wind Tunnel ,  B u i l d i n g  N-221. 
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2.  Repa i r  of  E lec t r i ca l  Dr ive  Equipment .................................................... 31 0,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  o v e r h a u l  and rewinding of  t h e  motors  and g e n e r a t o r s  a s s o c i a t e d  w i t h  t h e  
7x10-Foot Wind Tunnel ,  B u i l d i n g  N-216, d r i v e  sys tem.  T h i s  work i n c l u d e s  t h e  rep lacement  o f  o b s o l e t e  s w i t c h g e a r ,  
c i r c u i t  b r e a k e r s ,  c o n t r o l s ,  and t h e  o v e r h a u l  of  a u x i l i a r y  s u p p o r t  motors  and g e n e r a t o r s  l o c a t e d  i n  t h e  Thermal 
P r o t e c t i o n  L a b o r a t o r y ,  B u i l d i n g  N-234, and t h e  Arc J e t  F a c i l i t y ,  B u i l d i n g  N-238. Most o f  t h e  equipment h a s  
been i n  o p e r a t i o n  f o r  30 y e a r s  w i t h o u t  major maintenance o r  o v e r h a u l .  Many o f  t h e  p a r t s  are n o t  a v a i l a b l e  
f o r  t h e  s w i t c h g e a r  and c i r c u i t  b r e a k e r s .  A s  a r e s u l t  of t h e  u n a v a i l a b i l i t y  o f  t h e  equipment ,  many p a r t s  are  
s p e c i a l l y  f a b r i c a t e d  t h u s  c o s t i n g  more t h a n  new p a r t s .  T h i s  equipment h a s  become u n r e l i a b l e  w i t h  a h i g h  r i s k  
of f a i l u r e .  I n  t h e  e v e n t  of  f a i l u r e ,  t h e  o p e r a t i o n  of  a s s o c i a t e d  f a c i l i t i e s  (3.5- Foot Wind Tunnel and A i r  J e t  
F a c i l i t y )  a l s o  w i l l  be s e v e r e l y  a f f e c t e d .  

3 .  Repa i r  of B u i l d i n g  E x t e r i o r s ,  Var ious  B u i l d i n g s  ......................................... 165,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of  t h e  s i d i n g  t o  B u i l d i n g s  N-206, N-206A, N-207, N-211, N-229, 
N-230, N-231, N-234, N-235, and N-236. T h i s  i n v o l v e s  w a t e r p r o o f i n g  c o n c r e t e  s u r f a c e s  o f  t h e  b u i l d i n g s  and 
s a n d b l a s t i n g  and p a i n t i n g  of  two metal b u i l d i n g s .  I n  a d d i t i o n ,  t h e  windows and s c r e e n  rep lacements  w i l l  be  
r e c a u l k e d .  These b u i l d i n g s  are an a v e r a g e  of 22 y e a r s  o l d  and i n  need o f  r e p a i r .  During heavy r a i n s ,  t h e  
c o n c r e t e  b u i l d i n g s  l e a k  c a u s i n g  water damage t o  t h e  i n t e r i o r  o f t h e  b u i l d i n g s .  Rust  and c o r r o s i o n  have s e r i o u s l y  
d e t e r i o r a t e d  t h e  e x t e r i o r  s u r f a c e s  of  t h e  metal b u i l d i n g s .  

4 .  Repa i r  of t h e  Steam Vacuum System, B u i l d i n g  N-234A ...................................... 365,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  t h e  i n t e r n a l  s u r f a c e s  o f  t h e  Steam Vacuum System. T h i s  work 
w i l l  i n c l u d e  t h e  c l e a n i n g ,  r e b u i l d i n g  and epoxy c o a t i n g  of  t h e  p i p i n g  and rep lacement  o f  t h e  t u r n i n g  vanes  and 
n o z z l e  . a s sembl ies .  I n  a d d i t i o n  t h e  e x i s t i n g  c o o l i n g  water t a n k  h a s  a moveable wooden b a f f l e  which is  damaged 
and d o e s  n o t  e f f e c t i v e l y  s e p a r a t e  t h e  c o l d  and h o t  water. The wooden b a f f l e  w i l l  be r e p l a c e d  w i t h  new d i f f u s e r  
t y p e  P i p i n g .  The r e p a i r  of  t h i s  sys tem w i l l  r educe  t h e  steam l o s s e s  due t o  l e a k s  and i n c r e a s e  t h e  e f f i c i e n c y  
of t h e  sys tem.  
r e p a i r .  

I f  t h i s  d e t e r i o r a t i o n  is  al lowed t o  c o n t i n u e ,  t h e  f a c i l i t y  cou ld  be damaged beyond economic 

B. Goddard SDace F l i n h t  C e n t e r  (GSFC .......................................................... 
1 .  Repa i r  o f  E l e v a t o r s ,  B u i l d i n g s  14 and 23 ............................................... 200,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of  two h y d r a u l i c  e l e v a t o r s ,  one i n  t h e  S p a c e c r a f t  O p e r a t i o n s  
F a c i l i t y ,  B u i l d i n g  1 4 ,  and t h e  second i n  t h e  Data I n t e r p r e t a t i o n  L a b o r a t o r y ,  B u i l d i n g  23. T h i s  r e p a i r  work 
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i n c l u d e s  t h e  cabs, related equipment ,  and a l l  worn p a r t s .  The e l e v a t o r  i n  B u i l d i n g  14 was i n s t a l l e d  when the  
b u i l d i n g  was c o n s t r u c t e d  i n  1964,  and t h e  one i n  B u i l d i n g  23 d u r i n g  c o n s t r u c t i o n  i n  1965. These e l e v a t o r s  
have been i n  c o n s t a n t  use  s i n c e  t h e n  f o r  t r a n s p o r t i n g  b o t h  p e r s o n n e l  and heavy equipment i n  s u p p o r t  o f  s p a c e c r a f t  
programs and d a t a  r e d u c t i o n .  The downtime of these e l e v a t o r s  is now e x c e s s i v e  due t o  t h e i r  age and t h e  
d i f f i c u l t y  i n  o b t a i n i n g  p a r t s  f o r  t h e  o u t d a t e d  equipment.  T h i s  equipment must be r e p a i r e d  a t  t h i s  time t o  
i n c r e a s e  t h e  r e l i a b i l i t y  t o  an a c c e p t a b l e  l e v e l  r e q u i r e d  by t h e  programmatic computer and d a t a  r e d u c t i o n  
o p e r a t i o n s  b e i n g  conducted i n  t h e s e  b u i l d i n g s .  The d e l a y  i n  p r o v i d i n g  f o r  t h i s  r e p a i r  w i l l  r e s u l t  i n  t h e  
c o n t i n u a t i o n  o f  t h e  p r e s e n t  u n s a t i s f a c t o r y  c o n d i t i o n s ,  i n c r e a s e d  downtime and maintenance c o s t ,  more e x p e n s i v e  
c o s t  i n  t h e  f u t u r e ,  and i n a d e q u a t e  s u p p o r t  of  o p e r a t i o n a l  s p a c e c r a f t  programs. 

2 .  Repa i r  of  Roofs,  Ins t rument  C o n s t r u c t i o n  and I n s t a l l a t i o n  L a b o r a t o r y ,  B u i l d i n g  5 ,  
B u s i n e s s  O p e r a t i o n s  B u i l d i n g ,  B u i l d i n g  1 8 ,  and M e t e o r o l o g i c a l  Systems Development 
L a b o r a t o r y ,  B u i l d i n g  21 ................................................................ 395 , 000 

T h i s  p r o j e c t  i n v o l v e s  t h e  r e p a i r  o f  approx imate ly  145,000 s q u a r e  fee t  (13,470 s q u a r e  meters) o f  r o o f  
s u r f a c e s  Of B u i l d i n g s  5 ,  18, and 21 a t  GSFC. T h i s  work i n c l u d e s  t h e  removal o f  t h e  d e t e r i o r a t e d  r o o f i n g  
material and i n s u l a t i o n ,  and the  i n s t a l l a t i o n  o f  new material. T h i s  work a l s o  i n c l u d e s  t h e  r e p a i r  o f  t h e  
f l a s h i n g ,  e x t e r i o r  s i d i n g ,  masonry work, and t h e  roof  d r a i n a g e  where n e c e s s a r y .  A m o i s t u r e  i n v a s i o n  and l e a k  
l o c a t i n g  s u r v e y  was conducted of  750,000 s q u a r e  feet  (69,675 s q u a r e  meters) o f  b u i l t  up r o o f i n g  s e r v i n g  t h e  
GSFC f a c i l i t i e s .  T h i s  su rvey  r e v e a l e d  c h r o n i c  c r a c k i n g  o f  r o o f i n g  f e l t s ,  s e v e r e  edge and d r a i n  f l a s h i n g  
f a i l u r e ,  and b l i s t e r s  on t h e  r o o f i n g  of  t h e s e  b u i l d i n g s .  These r o o f s  have f u r t h e r  d e t e r i o r a t e d  s i n c e  t h e  
s u r v e y  and now r e q u i r e  e x t e n s i v e  r e p a i r  work t o  r e s t o r e  them t o  a c c e p t a b l e  c o n d i t i o n s .  Roof d e t e r i o r a t i o n  due 
t o  normal a g i n g  and n e c e s s a r y  roof  t r a f f i c  has r e s u l t e d  i n  a n  i n c r e a s i n g  f requency  of  r o o f  leaks.  T h i s  c o n d i t i o n  
h a s  r e s u l t e d  i n  e x t e n s i v e  maintenance c o s t s  and t h r e a t e n s  s c i e n t i f i c  and b u i l d i n g  equipment and re la ted 
programmatic tes t  o p e r a t i o n s  be ing  conducted i n  t h e s e  b u i l d i n g s .  For t h e s e  r e a s o n s ,  B u i l d i n g s  5 ,  18 ,  and 21 
were selected as t h e  most u rgen t  need f o r  r o o f  r e p a i r .  The remaining b u i l d i n g s  surveyed have been r e p a i r e d  
o r  are i n  a more f a v o r a b l e  c o n d i t i o n  and major r o o f i n g  r e p a i r s  can be d e f e r r e d .  

C .  J e t  ProDuls ion  L a b o r a t o r v  ( J P L >  ............................................................. 850.000 
1 .  Repa i r  t o  E x t e r i o r s  of  Var ious  B u i l d i n g s  ........................... ..................... 400,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r ,  p r o t e c t i o n  and e x t e r i o r  s e a l i n g  of  f o u r  b u i l d i n g s .  The work 
i n v o l v e s  t h e  e x t e r i o r  p a i n t i n g  of  approx imate ly  130,300 s q u a r e  feet  (12 ,100  s q u a r e  meters) o f  s u r f a c e .  The 
areas i n c l u d e  t h e  Space S c i e n c e  I n s t r u m e n t  Systems L a b o r a t o r y ,  B u i l d i n g  168, a t  36,600 s q u a r e  feet  ( 3  , 400 
s q u a r e  meters); t h e  Eng ineer ing  Office B u i l d i n g  169 a t  33,700 s q u a r e  feet  ( 3 , 1 0 0  s q u a r e  meters); t h e  P h y s i c a l  
S c i e n c e  L a b b r a t o r y  Bui ld ing  183, a t  40,500 s q u a r e  feet  (3 ,800  s q u a r e  meters); and t h e  Procurement Office 
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B u i l d i n g  190,  a t  19,500 s q u a r e  feet  (1 ,800  s q u a r e  m e t e r s ) .  Also i n c l u d e d  is t h e  c a u l k i n g  of  55,700 l i n e a r  
fee t  (17 ,000  m e t e r s )  o f  c u r t a i n  w a l l  j o i n t s  i n  a l l  f o u r  b u i l d i n g s  and t h e  epoxy p r e s s u r e  g r o u t i n g  o f  4,400 
l i n e a r  feet  (1 ,300 meters) o f  c r a c k s  i n  t h e  c o n c r e t e  s t r u c t u r e  of  B u i l d i n g  168 a t  2 ,100 l i n e a r  fee t  (600 
m e t e r s ) ,  and B u i l d i n g  169 a t  2 ,300  l i n e a r  feet  (700 meters). T h i s  work, which supplements  t h e  r o o f  r e p a i r s  
done s e v e r a l  y e a r s  ago ,  w i l l  complete  t h e  s e a l i n g  and w a t e r p r o o f i n g  o f  t h e  e x t e r i o r  s u r f a c e s  of t h e s e  f o u r  
major  s t r u c t u r e s  a t  J P L .  The e x t e r i o r  p a i n t i n g  and s e a l i n g  o f  t h e  minor s t r u c t u r e  c r a c k s  of  t h e s e  b u i l d i n g s  
h a s  n o t  been done s i n c e  t h e  1967-1969 p e r i o d .  The p r e s e n t  p a i n t  is l o n g  overdue f o r  r e c o a t i n g ,  r e p a i r i n g  and 
a p p l i c a b l e  p r o c e d u r e s  t o  b r i n g  i t  up t o  a q u a l i t y  s u r f a c e .  I n  p a r t i c u l a r ,  a t t e n t i o n  must be p a i d  t o  t h e  c u r t a i n  
wall c o n s t r u c t i o n  of  t h e s e  b u i l d i n g s  which,  o v e r  t h e  y e a r s ,  t e n d s  t o  d e t e r i o r a t e  and ,  w i t h  d r i e d  o u t  c a u l k i n g ,  
i n d u c e s  c r a c k s  t h a t  pe rmi t  t h e  e n t r a n c e  of  r a i n  water a t  numerous l o c a t i o n s .  T h i s ,  i n  t u r n ,  a c c e l e r a t e d  r u s t i n g  
and s t r u c t u r a l  and wall /column d e t e r i o r a t i o n .  T h i s  work is  basic t o  t h e  long  term p r e s e r v a t i o n  o f  t h e s e  
f a c i l i t i e s .  

2 .  Repair  t o  Roofs on Var ious  B u i l d i n g s  ................................................... 220,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r ,  r ep lacement  and m o d i f i c a t i o n  t o  t h e  r o o f s  o f  f o u r  b u i l d i n g s .  
Replacement o f  r o o f i n g  is proposed f o r  12,400 s q u a r e  feet  (1 ,200  s q u a r e  m e t e r s )  o f  t h e  25- foot  Space  S i m u l a t o r ,  
B u i l d i n g  150; 4,100 s q u a r e  feet (400 s q u a r e  meters) f o r  t h e  west p o r t i o n  o f  t h e  Engineer ing/Mechanics  B u i l d i n g  
157; and 3 ,400 s q u a r e  feet  (300 s q u a r e  meters) of t h e  penthouse  area o f  t h e  Telecommunications B u i l d i n g  238. 
Some 10,200 s q u a r e  feet  (900 s q u a r e  meters) o f  t h e  Materials Research P r o c e s s i n g  L a b o r a t o r y ,  B u i l d i n g  158 , 
w i l l  have a new roof  i n s t a l l e d  a l o n g  w i t h  d e m o l i t i o n  of  abandoned c o o l i n g  towers  t h e r e o n ,  r ep lacement  o f  p a r a p e t  
c a p s  and r e s l o p i n g  of  t h e  roof  f o r  p r o p e r  d r a i n a g e  and r a i s i n g  of  t h e  a i r  h a n d l e r  equipment t h e r e o n .  The r o o f s  
o f  t h e s e  f o u r  b u i l d i n g s ,  i n  t h e  areas s p e c i f i e d ,  are i n  ex t remely  poor c o n d i t i o n .  The r e c e n t  w i n t e r  r a i n s t o r m s  
caused numerous l e a k s  t h a t  p e n e t r a t e d  t h e  i n t e r i o r  of t h e  b u i l d i n g s  t o  t h e  e x t e n t  t h a t  water had t o  be mopped 
up i n  B u i l d i n g  158. Also, l e a k a g e  was e v i d e n t  i n  t h e  o t h e r  b u i l d i n g s .  T h i s  s p e c i f i c  work is e s s e n t i a l  now 
and of  s u f f i c i e n t  urgency t h a t  i t  must be i n c l u d e d  i n  t h i s  r e q u e s t  a t  t h i s  time. It is  f e l t  t h a t  f u r t h e r  
d e t e r i o r a t i o n  of  t h e  r o o f s  would p r o v i d e  a n  u n t e n a b l e  s i t u a t i o n  f o r  t h e  t e n a n t s  on t h e  upper f l o o r s  of  t h e s e  
b u i l d i n g s  and compound t h e  d e t e r i o r a t i o n  o f  t h e s e  f a c i l i t i e s .  

3. Repa i r  of  Roads, Table  Mountain,  C a l i f o r n i a . . . .  ......................................... 230,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  approx imate ly  140,000 s q u a r e  feet  (13,000 s q u a r e  m e t e r s )  of  
b a d l y  damaged r o a d s  and t h e  r e r o u t i n g  o f  approx imate ly  7,000 s q u a r e  feet  (650 s q u a r e  m e t e r s )  o f  e x i s t i n g  road  
a t  T a b l e  Mountain,  C a l i f o r n i a .  The T a b l e  Mountain F a c i l i t y  is  a government-owned s i t e  which is  used t o  s u p p o r t  
J P L  programs th rough  a s t r o n o m i c a l  o b s e r v a t i o n s / r e s e a r c h ,  and f o r  t h e  development and t e s t i n g  o f  s o l a r  power 
d e v i c e s  f o r  s p a c e c r a f t  a p p l i c a t i o n s .  The r o a d s  w i t h i n  t h e  main complex a l l  r e q u i r e  t h e  removal o f  e x i s t i n g  
p a v i n g ,  removal of a l l  wet base  material and r e p l a c i n g  it w i t h  s u i t a b l e  material, compaction o f  new b a s e ,  and 
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t h e  i n s t a l l a t i o n  of  a new + i n c h  ( 7 . 6- c e n t i m e t e r s )  a s p h a l t i c  c o n c r e t e  s u r f a c e  w i t h  a seal c o a t .  The road t o  
t h e  Users' Area w i l l  need a s l u r r y  c o a t  on e x i s t i n g  s u r f a c e  on ly .  A p o r t i o n  of t h e  e x i s t i n g  boundary road 
w i l l  be r e r o u t e d  through t h e  complex. A r e c e n t  i n s p e c t i o n  o f  t he  road c o n d i t i o n s  a t  Table Mountain d i s c l o s e d  
t h a t ,  i n  a l l  cases, t h e  r o a d s  showed e x c e s s i v e  c r a c k i n g  and b r e a k i n g  due t o  u n s t a b l e  base material. These 
r o a d s  r e q u i r e  t h i s  r e p a i r  i n  o r d e r  t o  p l a c e  them i n  a more safe and s a t i s f a c t o r y  c o n d i t i o n .  The area of  Tab le  
Mountain is s u b j e c t e d  t o  ex t remes  i n  climate from very  h o t  t o  v e r y  c o l d  and from v e r y  wet t o  v e r y  d r y ,  and 
g e n e r a l  maintenance would n o t  be adequa te  t o  r e p a i r  them t o  an  a c c e p t a b l e  c o n d i t i o n .  

D .  Johnson SDace C e n t e r  (JSC) .................................................................. 910.000 

1 .  Repa i r  of Steam, C h i l l e d  Water, and Compressed Air Systems,  
B u i l d i n g  24 Complex 200,000 ..................................................................... 
T h i s  p r o j e c t  addresses a long- range requ i rement  f o r  t he  r e p a i r  of  v a r i o u s  components o f  JSC's pr imary 

u t i l i t i e s  g e n e r a t i o n  and t r a n s m i s s i o n  .systems l o c a t e d  i n  t h e  C e n t r a l  H e a t i n g  and Cool ing P l a n t ,  B u i l d i n g  2 4 ,  
and a s s o c i a t e d  u t i l i t y  t u n n e l s  and c o o l i n g  towers .  
compressors ,  h e a t  exchangers ,  c o n t r o l s ,  a water pump, and c o o l i n g  water p i p i n g  i n  t h e  compressed a i r  g e n e r a t i o n  
sys tem of B u i l d i n g  24.  The work a l s o  i n c l u d e s  rep lacement  o f  approx imate ly  10 expans ion  j o i n t s  w i t h  l o o p s ,  
r e p a i r  o r  r ep lacement  of 10 v a l v e s ,  and r e p a i r  of p i p e  i n s u l a t i o n  i n  t h e  steam and condensa te  l i n e s  l o c a t e d  
i n  t h e  u t i l i t y  t u n n e l  sys tem.  
water and condenser  water v a l v e s  i n  t h e  u t i l i t y  t u n n e l  sys tem,  and rep lacement  of  i n s u l a t i o n  on one c h i l l e r  
e v a p o r a t o r  and economizer l o c a t e d  i n  B u i l d i n g  24.  The p r o j e c t  a l s o  i n c l u d e s  r e p a i r  o f  f o u r  200-horsepower 
condense r  water pumps l o c a t e d  a t  t h e  c o o l i n g  tower .  Though there have been no breakdowns o r  outward s i g n s  of 
t r o u b l e ,  t h i s  is t h e  time when t h e s e  components have reached t h e i r  normal l i f e  expec tancy  based on e x p e r i e n c e  
and m a n u f a c t u r e r s '  recommendations. T h i s  work is beyond the  scope and c a p a b i l i t y  o f  t h e  annua l  maintenance 
program. The purpose  of t h i s  p r o j e c t  is t o  m a i n t a i n  t h e  r e l i a b i l i t y ,  e f f i c i e n c y ,  and s a f e t y  r e q u i r e m e n t s  of 
t h e  i n s t a l l a t i o n ' s  basic u t i l i t y  sys tems  t h a t  are  g e n e r a t e d  and d i s t r i b u t e d  from t h e  C e n t r a l  Hea t ing  and Cool ing 
P l a n t .  
m a i n t a i n e d  i n  optimum o p e r a t i n g  c o n d i t i o n .  

The work i n c l u d e s  r e p a i r  o f  three c e n t r a l  u t i l i t y  a i r  

Work on t h e  c h i l l e d  water system i n c l u d e s  r e p a i r  o r  rep lacement  o f  10 c h i l l e d  

These sys tems  are e s s e n t i a l  i n g r e d i e n t s  of  t h e  C e n t e r ' s  ene rgy  c o n s e r v a t i o n  program and must be 

2. Repa i r  of  Roofs,  Var ious  B u i l d i n g s  ...................................................... 250,000 

T h i s  p r o j e c t  addresses a long- range requ i rement  t o  p r o g r e s s i v e l y  r e p a i r  t h e  r o o f s  o f  b u i l d i n g s  a t  t h e  
Johnson Space Cen te r .  T h i s  p r o j e c t  p r o v i d e s  f o r  r o o f  work on B u i l d i n g s  9, 351, 352,  353, 354 and 380. The 
work w i l l  c o n s i s t  of  removing and r e p l a c i n g  r o o f i n g  material, r e s e a l i n g  and c a u l k i n g  p e r i m e t e r  f l a s h i n g  and 
f l a s h i n g  a t  r o o f  p e n e t r a t i o n s ,  and rep lacement  o f  r o o f  i n s u l a t i o n  board as r e q u i r e d .  Mois tu re  re l ie f  v e n t s  
w i l l  be p rov ided  where e x c e s s i v e  m o i s t u r e  c o l l e c t s .  A t o t a l  of  approx imate ly  46,800 s q u a r e  feet  ( 4 , 3 4 8  s q u a r e  
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meters) of b u i l t - u p  r o o f i n g  and approx imate ly  1 ,163  l i n e a r  feet  (354 meters) o f  neoprene f l a s h i n g  w i l l  be 
r e p l a c e d  on B u i l d i n g s  9 ( T e c h n i c a l  S e r v i c e s  F a c i l i t y )  and 380 (Hazardous Material S t o r a g e  F a c i l i t y ) .  A t o t a l  
o f  approx imate ly  19,300 s q u a r e  feet  ( 1 , 7 9 3  s q u a r e  meters) o f  acid r e s i s t a n t  e l a s t o m e r i c  s h e e t i n g  and 
a p p r o x i m a t e l y  1 ,263  l i n e a r  feet  (385 meters) o f  neoprene f l a s h i n g  w i l l  be r e p l a c e d  on B u i l d i n g s  351,  352,  353 
and 354, i n  t h e  Thermochemical Test Area. Work on B u i l d i n g  380 i n c l u d e s  t h e  a d d i t i o n  o f  a l i g h t - w e i g h t  c o n c r e t e  
f i l l  on t h e  r o o f  s l a b  and i n s t a l l a t i o n  o f  a b u i l t - u p  r o o f .  T h i s  p r o j e c t  is e s s e n t i a l  t o  t h e  con t inued  o p e r a t i o n  
o f  t h e s e  JSC f a c i l i t i e s .  Over t h e  p a s t  12 y e a r s ,  t h e  normal a g i n g  p r o c e s s  t o g e t h e r  w l t h  v a r i o u s  b u i l d i n g  
m o d i f i c a t i o n s  a f f e c t i n g  t h e  r o o f s  and t h e  p resence  o f  numerous roof  p e n e t r a t i o n s  have combined t o  s i g n i f i c a n t l y  
r e d u c e  t h e  i n t e g r i t y  of  t h e  r o o f s .  Weather ing,  b l i s t e r i n g ,  and f l a s h i n g  f a i l u r e s  have r e s u l t e d  i n  numerous 
l e a k s  and m o i s t u r e  p e n e t r a t i o n s .  T h i s  p r o j e c t  is needed t o  p r e c l u d e  damage t o  t h e  b u i l d i n g  s t r u c t u r e s ,  as 
well as damage t o  i n t e r i o r  c e i l i n g  p a n e l s ,  e l ec t r i ca l  p a n e l s ,  and s e n s i t i v e  equipment and e l e c t r o n i c s .  

3 .  Repa i r  of t h e  Electr ical  D i s t r i b u t i o n  System ............................................ 230,000 

T h i s  p r o j e c t  addresses a long- range requ i rement  t o  r e p l a c e  d e t e r i o r a t e d  f e e d e r  cables i n  t h e  C e n t e r ' s  
e l ec t r i ca l  d i s t r i b u t i o n  sys tem.  The work i n c l u d e s  r e p l a c i n g  approx imate ly  19,050 l i n e a r  fee t  (5 ,806  meters) 
o f  e x i s t i n g  15-KV, 400 m c m ,  underground cable,  e x t e n d i n g  from t h e  s u b s t a t i o n  t o  t h e  u t i l i t y  t u n n e l ,  i d e n t i f i e d  
as feeders 1-8, 2-6, 2-7; t he  cable from the s u b s t a t i o n  t o  B u i l d i n g  222 ( f e e d e r  3-11; and t h e  c a b l e  from t h e  
s u b s t a t i o n  t o  B u i l d i n g s  32 and 36 i d e n t i f i e d  as feeder 2-12. The e x i s t i n g  cable i n  t h e  C e n t e r ' s  e lec t r ica l  
d i s t r i b u t i o n  system has been i n  c o n t i n u o u s  s e r v i c e  f o r  t h e  p a s t  12 y e a r s ,  d u r i n g  which time a l a r g e  amount of 
unscheduled maintenance h a s  been r e q u i r e d .  Past f a u l t s  have been r e p a i r e d  as t h e y  have o c c u r r e d ,  b u t  t h e s e  
r e p a i r s  have n o t  been of  t h e  magnitude t o  p r e v e n t  f u t u r e  f a i l u r e s  o f  a p o t e n t i a l l y  e x t e n s i v e  n a t u r e .  The 
d e f e c t i v e  c o n d i t i o n  of t h e  cable, a t  t h i s  s tage,  i n d i c a t e s  t h a t  r ep lacement  i s  now r e q u i r e d  t o  a s s u r e  t h e  
d e s i r e d  d e g r e e  of r e l i a b i l i t y  of  power t o  t h e  C e n t e r ' s  f a c i l i t i e s  t o  avo id  any major program impac t s .  

4 .  Repa i r  of Roofs,  NASA I n d u s t r i a l  P l a n t ,  Downey, C a l i f o r n i a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  r o o f s  o f  B u i l d i n g s  001 and 290 a t  t h e  N A S A  I n d u s t r i a l  P l a n t ,  
Downey, C a l i f o r n i a .  The work i n c l u d e s  t h e  r e p a i r / r e p l a c e m e n t  o f  29,000 s q u a r e  feet  (26,941 s q u a r e  meters) of 
r o o f i n g ,  w i t h  a s s o c i a t e d  f l a s h i n g s  and d r a i n s  on B u i l d i n g s  001 and 290. These b u i l d i n g s  house  impor tan t  
f u n c t i o n s  t h a t  s u p p o r t  t h e  S h u t t l e  manufac tu r ing  program. By 1980, t h e  r o o f  of  B u i l d i n g  001 w i l l  be 18 y e a r s  
o l d ,  and t h e  r o o f  on B u i l d i n g  290 w i l l  be 17 y e a r s  o l d .  
The r o o f s  on b o t h  b u i l d i n g s  have a h i s t o r y  o f  numerous l e a k s  and have r e q u i r e d  e x t e n s i v e  maintenance o v e r  t h e  
y e a r s .  Delay i n  r e r o o f i n g  beyond 1980 cou ld  c a u s e  damage t o  b u i l d i n g  s t r u c t u r e ,  r o o f  i n s u l a t i o n ,  c e i l i n g s ,  
wal ls ,  and f l o o r s ,  as well as c o s t l y  t e s t  equipment and f l i g h t - t y p e  hardware .  

Both r o o f s  are i n  a bad ly  d e t e r i o r a t e d  c o n d i t i o n .  
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E.  Kennedv SDace C e n t e r  (KSC ................................................................... 185.000 

1 .  Repa i r  Roofs ,  F l i g h t  C r e w  Suppor t  B u i l d i n g  (M7-409) and C e n t r a l  
Supply  B u i l d i n g  (M6-744) ................................................................ 185,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  t h e  r e p a i r  of  85,000 s q u a r e  fee t  (7 ,897 s q u a r e  m e t e r s )  of  5- ply  b u i l t -  
up r o o f i n g ,  wi th  a s s o c i a t e d  base  f l a s h i n g ,  g r a v e l  s t o p ,  g u t t e r s ,  and downspouts on t h e  F l i g h t  C r e w  Suppor t  
B u i l d i n g  and t h e  C e n t r a l  Supply  B u i l d i n g .  Also i n c l u d e d  is t h e  r e p a i r  and r e c o a t i n g  of  74,000 s q u a r e  feet 
(6875 s q u a r e  m e t e r s )  of metal r o o f  on t h e  C e n t r a l  Supply F a c i l i t y .  These r o o f s  w i l l  be 16 y e a r s  o l d  by 1980 
and w i l l  r e q u i r e  more e x t e n s i v e  r e p a i r  l a t e r  if t h e  work is  n o t  accompl ished i n  t h i s  time frame. The r o o f  o f  
t h e  F l i g h t  Crew Suppor t  B u i l d i n g  h a s  d e t e r i o r a t e d  t o  a p o i n t  where it is spongy and h a s  some b l i s t e r s .  Leaks 
occur  o c c a s i o n a l l y ,  b u t  t h e  p o r t i o n  of  t h e  r o o f  t o  be r e p l a c e d  h a s  d e t e r i o r a t e d  t o  a p o i n t  where s e r i o u s  l e a k a g e  
d u r i n g  inc lement  weather  w i l l  occur  more f r e q u e n t l y .  The roof  of  t h e  C e n t r a l  Supply  B u i l d i n g  h a s  numerous 
l e a k s  which occur  d u r i n g  bo th  mi ld  and heavy r a i n y  wea the r .  The e x t e n t  of  l e a k s  and d e t e r i o r a t i o n  o f  t h e  
roof a s s e m b l i e s  makes t h i s  repair n e c e s s a r y ,  e s p e c i a l l y  s i n c e  many items s t o r e d  i n  t h i s  f a c i l i t y  are v u l n e r a b l e  
t o  water damage. "Stop-gaptl measures have been t a k e n  t o  c o n t r o l  t h e  l e a k s ,  bu t  t h e y  are o n l y  temporary  measures  
and u s u a l l y  are n o t  v e r y  e f f e c t i v e .  The o n l y  s o l u t i o n  is t h e  rep lacement  o f  t h e  b u i l t - u p  r o o f s  and a complete  
rework and c o a t i n g  of t h e  metal r o o f  as t h i s  p r o j e c t  p l a n s .  

F. Lana lev  Research Cen te r  ( L a R C )  ..... 
1 .  Repa i r  of  P o t a b l e  Water P i p i n g ,  

........................................................ 1.47O.QQQ 

West Area.... ........................................... 440,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  of t h r e e  p o t a b l e  water s u p p l y  l i n e s  i n  t h e  f o l l o w i n g  l o c a t i o n s ;  
( 1 )  U t i l i t y  Tunnel No. 2 between B u i l d i n g s  1215 and .1244 ;  ( 2 )  a l o n g  A m e s  Road from B u i l d i n g  1232 t o  t h e  10- 
i n c h  (25.4  c e n t i m e t e r )  d iamete r  l i n e  n e a r  t h e  Gregg Road i n t e r s e c t i o n ;  and ( 3 )  a l o n g  Durand Road t h e n  across 
Marvin Road p a s t  B u i l d i n g  1206 down t o  S e r v i l  Road between B u i l d i n g s  1169 and 1245. A t o t a l  of  approx imate ly  
5 ,800 l i n e a r  feet  (1 ,768  m e t e r s )  o f  6- and 8- inch (15.2  and 20.3 c e n t i m e t e r )  d i a m e t e r  water l i n e s  and a s s o c i a t e d  
v a l v i n g  w i l l  be r e p l a c e d .  The e x i s t i n g  cast i r o n  p i p e  l i n e s  have been i n  s e r v i c e  f o r  up t o  30 y e a r s  and have 
had numerous b r e a k s  r e s u l t i n g  i n  i n t e r r u p t i o n  o f  s e r v i c e s , '  as well  as becoming a h i g h  maintenance item. A s  a 
consequence of t h e  age of t h e s e  p i p e s ,  t h e r e  e x i s t s  a s i g n i f i c a n t  amount -of  c o r r o s i o n  and b u i l d u p  i n  t h e  l i n e s  
r e s u l t i n g  i n  poor water w i t h  i n a d e q u a t e  p r e s s u r e .  

2 .  Repa i r  of t h e  A i r  and Steam L i n e s  S e r v i n g  t h e  V i c i n i t y  o f  B u i l d i n g  1154 ................. 390,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  o f  approx imate ly  2 ,000 f ee t  (610-meters)  each  o f  t h e  5,000 
p s i  (34,000,000 newtons pe r  s q u a r e  meter) a i r l i n e ,  100 p s i  (689,000 newtons p e r  s q u a r e  mete r )  a i r l i n e  and t h e  
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steam and condensa te  l i n e s  s e r v i n g  t h e  v i c i n i t y  o f  B u i l d i n g  1154. The l i n e s  w i l l  be i n s t a l l e d  i n  a s h a l l o w  
c o n c r e t e  t r e n c h  hav ing  removable l i d s .  They w i l l  be extended from U t i l i t y  Trench No. 4. T h i s  work i n v o l v e s  
t h e  rep lacement  of v a l v e s ,  c o n t r o l s ,  f l a n g e s ,  and a u x i l i a r y  equipment.  The e x i s t i n g  5,000 p s i  a i r l i n e  was 
i n s t a l l e d  i n  1960. P o r t i o n s  of  t h e  l i n e  p a s s  th rough  a marshy area hav ing  a s a l i n e  environment r e s u l t i n g  i n  
c o r r o s i o n  of  t h e  l i n e .  As a r e s u l t ,  t h e r e  have been s e v e r a l  f a i l u r e s  r e q u i r i n g  downtime t h a t  h a s  impacted t h e  
u t i l i z a t i o n  of t h e  affected f a c i l i t i e s .  The 100 p s i  a i r l i n e  w i l l  r e p l a c e  a r e d u c i n g  s t a t i o n  t o  minimize t h e  
u s e  of  t h e  h i g h  p r e s s u r e  system f o r  low p r e s s u r e  s e r v i c e .  The i n s u l a t e d  steam and condensa te  l i n e s  w i l l  be 
i n s t a l l e d  from U t i l i t y  Tunnel No. 4 t o  t h e  e x i s t i n g  b o i l e r  l o c a t e d  i n  B u i l d i n g  1154.  

3. R e p a i r  of Heat Exchangers i n  B u i l d i n g  1247E ............................................. 180,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  two h e a t  exchangers  i n  the  Compressor F a c i l i t y ,  B u i l d i n g  1247E. 
The h e a t  exchangers  f u n c t i o n  w i t h  t h e  compressors  t h a t  p r o v i d e  h i g h  p r e s s u r e  a i r  t o  most o f  t h e  r e s e a r c h  
f a c i l i t i e s .  
r e p a i r s  have been performed t o  p lug  t h e  f a i l i n g  t u b e s .  However, it is n o t  c o s t  e f f e c t i v e  t o  c o n t i n u a  t h i s  
o p e r a t i o n  because  t h e y  can no l o n g e r  p r o v i d e  adequa te  c o o l i n g .  

These h e a t  exchangers  are 25 y e a r s  o l d  and have s e r i o u s l y  d e t e r i o r a t e d  due t o  t h e i r  age .  Many 

.................... 4. Repa i r  of t h e  I n s t r u m e n t  Research F a c i l i t y ,  East Wing, B u i l d i n g  1230 460,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of approx imate ly  37,000 s q u a r e  feet  ( 3 , 4 7 3  s q u a r e  meters) o f  
l a b o r a t o r y  and o f f i c e  space  o f  t h e  I n s t r u m e n t  Research F a c i l i t y ,  East Wing. The e x t e r i o r  r e p a i r  w i l l  c o n s i s t  
of r e p l a c i n g  d e t e r i o r a t e d  wood window frames w i t h  i n s u l a t i n g  g l a s s  window/aluminum frame u n i t s ,  i n s u l a t i n g  
e x t e r i o r  walls, and r e p l a c i n g  e x t e r i o r  d o o r s .  I n t e r i o r  r e p a i r s  t o  t h e  mechanical  sys tems  t o  p r a v i d e  t h e  
r e q u i r e d  env i ronmenta l  c o n t r o l  w i l l  i n c l u d e  t h e  convers ion  of t h e  e x i s t i n g  two-pipe i n d u c t i o n  u n i t s  t o  a four-  
p i p e  sys tem,  u t i l i z i n g  modif ied  e x i s t i n g  c e n t r a l  equipment.  
been modi f i ed  and adap ted  t o  s e r v e  v a r i o u s  programs f o r  a lmost  30 y e a r s .  T h i s  p r o j e c t  w i l l  c o r r e c t  s e r i o u s  
d e f i c i e n c i e s  t h a t  r e q u i r e  immediate a t t e n t i o n .  

T h i s  f a c i l i t y  was c o n s t r u c t e d  i n  1950 and h a s  

810.000 G .  L e w i s  Resea rch  C e n t e r  (LeRC) ................................................................ 
............................................ 1 .  R e p a i r  of  I c i n g  Research Tunnel ,  B u i l d i n g  1 1  380,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of  t h e  34- year o l d  I c i n g  Research Tunnel ,  B u i l d i n g  1 1 ,  n e c e s s a r y  
t o  r educe  maintenance and t o  e l i m i n a t e  t h e  p o t e n t i a l  development o f  s a f e t y  problems r e s u l t i n g  from c o r r o s i o n  
o f  t h e  t u n n e l  s t r u c t u r e .  
a s s o c i a t e d  steam h e a t i n g  sys tem) and f a n  i n l e t  s c r e e n ;  r e p a i r  o f  t h e  cor roded  t u n n e l  s t r u c t u r e ;  r ep lacement  
o f  o b s o l e t e  e l ec t r i ca l  s w i t c h g e a r  and d r i v e  inotor a u x i l i a r y  equipment c o n t r o l s ;  and r e p a i r  o f  t h e  t u n n e l  

Inc luded  is  t h e  rep lacement  o f  d e t e r i o r a t e d  c o r n e r  t u r n i n g  vanes  ( i n c l u d i n g  t h e  
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i n t e r i o r  l i g h t i n g  sys tem.  The mois t  o p e r a t i n g  c o n d i t i o n s  of  t h i s  t u n n e l  have r e s u l t e d  i n  s e v e r e  c o r r o s i o n  o f  
t h e  t u n n e l  s t r u c t u r e .  Complete r ep lacement  of  many s t r u c t u r a l  components is  n e c e s s a r y .  The t u n n e l  l i g h t i n g ,  
c o r n e r  t u r n i n g  vanes ,  and f a n  i n l e t  s c r e e n  are s i m i l a r l y  d e t e r i o r a t e d .  Although maintenance work h a s  extended 
t h e  u s e f u l  l i f e  of t h i s  f a c i l i t y ,  major  r e p a i r s  are needed now t o  c o r r e c t  t he  p r e s e n t  d e f i c i e n c i e s .  T h i s  
t u n n e l ,  which is  unique w i t h i n  NASA and is a l s o  t h e  largest o p e r a t i n g  i c i n g  r e s e a r c h  t u n n e l  i n  t h i s  c o u n t r y ,  
s u p p o r t s  on-going r e s e a r c h  under t h e  I n t e r a g e n c y  and I n d u s t r i a l  A s s i s t a n c e  and T e s t i n g  program. T y p i c a l  of  
t h i s  research is  t h e  t e s t i n g  of more e f f i c i e n t  wing h e a t i n g  sys tems;  new a n t i - i c i n g  a i r c ra f t  r a d i o  a n t e n n a s ,  
data p r o b e s ,  and eng ine  components; and new pneumatic wing deicers. New areas o f  i n t e r e s t ,  which i n c l u d e  i c i n g  
r e s e a r c h  d i r ec ted  toward a l l- w e a t h e r  h e l i c o p t e r  o p e r a t i o n ,  low f l y i n g  c r u i s e  missiles, and windmi l l s  f o r  
e l e c t r i c  power g e n e r a t i o n ,  have i n c r e a s e d  the  u t i l i z a t i o n  o f  t h i s  f a c i l i t y .  T h i s  r e p a i r  work w i l l  r e s t o r e  t h e  
s t r u c t u r a l  i n t e g r i t y  and performance character is t ics  o f  t h i s  f a c i l i t y .  

2 .  Repa i r  of Roofs,  Var ious  B u i l d i n g s  ...................................................... 270,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  o f  t h e  r o o f s  on B u i l d i n g s  1 6 ,  6 6 ,  8 7 ,  and 5 (Southwest  Wing 
o n l y ) ,  and a p o r t i o n  of  t h e  roof  on B u i l d i n g  5 ( C e n t r a l  S e c t i o n )  t o t a l i n g  72,800 s q u a r e  f ee t  (6 ,760  s q u a r e  
meters) .  These r o o f s  w i l l  be comple te ly  removed down t o  t h e  s u p p o r t  s t r u c t u r e s  and new r o o f i n g  sys tems  w i l l  
be i n s t a l l e d .  The new r o o f s  w i l l  have the rmal  i n s u l a t i o n  as r e q u i r e d  t o  meet the  c u r r e n t  energy c o n s e r v a t i o n  
s t a n d a r d s  a n d ,  where n e c e s s a r y ,  w i l l  be treated t o  w i t h s t a n d  heavy t r a f f i c .  R a i l i n g s  w i l l  be provided where 
n e c e s s a r y  t o  meet Occupa t iona l  S a f e t y  and H e a l t h  A d m i n i s t r a t i o n  (OSHA) s t a n d a r d s .  Roof p e n e t r a t i o n s  w i l l  be  
e i t h e r  e l i m i n a t e d  or r e v i s e d  t o  meet c u r r e n t  LeRC p e n e t r a t i o n  s t a n d a r d s .  The r o o f s  of these  b u i l d i n g s ,  as 
i n c l u d e d  i n  t h i s  p r o j e c t ,  are from 23 t o  36 y e a r s  o l d .  Separa ted  f l a s h i n g ,  r o o f  s u r f a c e  b l i s t e r s  and p u n c t u r e s ,  
and damage due t o  t r a f f i c  have r e s u l t e d  i n  water s a t u r a t e d  i n s u l a t i o n .  T h i s  c o n d i t i o n  i n c r e a s e s  h e a t  l o s s e s  
whi le  c o n t r i b u t i n g  t o  f u r t h e r  roof  d e g r a d a t i o n .  Although r o u t i n e  r e p a i r  and p e r i o d i c  maintenance o f  t h e  r o o f s  
on t h e s e  r e s e a r c h  f a c i l i t i e s  has been accomplished,  t h e s e  r o o f s  have d e t e r i o r a t e d  t o  t h e  p o i n t  where complete  
r ep lacement  is n e c e s s a r y .  I n  a d d i t i o n ,  t h i s  p r o j e c t  p r o v i d e s  f o r  n e c e s s a r y  l o c a l i z e d  r e p a i r s  on o v e r  500,000 
s q u a r e  feet  (46,450 s q u a r e  meters) o f  r o o f s  t h a t  have been r e c e n t l y  r e p l a c e d .  T h i s  work w i l l  a l s o  resul t  i n  
a n  e s t i m a t e d  annua l  energy s a v i n g s  of  2.6 b i l l i o n  BTU p e r  y e a r  o r  abou t  $10,000 p e r  y e a r .  

3. Repa i r  o f  E x t e r i o r  S u r f a c e s ,  Var ious  B u i l d i n g s  and P i p i n g  Systems ....................... 180,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  e x t e r i o r  s u r f a c e  r e p a i r  o f  t h e  10-Foot x 10-Foot (3-Meter x 3-Meter) 
S u p e r s o n i c  Wind Tunnel (SWT) Loop, B u i l d i n g  85 ( t u n n e l  and b u i l d i n g  p o r t i o n s ) ;  t h e  10-Foot x 10-Foot SWT 
Secondary Compressor and Drive  B u i l d i n g ,  B u i l d i n g  87;  t h e  10-Foot X 10-Foot SWT Main Compressor and Dr ive  
B u i l d i n g ,  B u i l d i n g  9 0 ;  t h e  10-Foot X 10-Foot SWT Exhaus te r  B u i l d i n g ,  B u i l d i n g  114;  and a l l  major C e n t r a l  A i r  
System combustion a i r  and a l t i t u d e  e x h a u s t  p i p i n g .  Inc luded  is t h e  s u r f a c e  p r e p a r a t i o n  and c o a t i n g  o f  corroded 
e x t e r i o r  metal s u r f a c e s .  S u r f a c e  r e p a i r  o f  e x t e r i o r  i r o n ,  s t e e l ,  and o t h e r  metals a t  LeRC i s  r e q u i r e d  on 
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a p p r o x i m a t e l y  7- year i n t e r v a l s  t o  avo id  s e r i o u s  c o r r o s i o n  of s t r u c t u r e s  and p i p i n g  and t o  p r e s e r v e  t h e  a e s t h e t i c  
v a l u e  o f  t h e  Cen te r .  Many of t he  f a c i l i t i e s  a t  LeRC c o n s i s t  e s s e n t i a l l y  o f  e x t e r i o r  metal s u r f a c e s .  T h i s  is 
p a r t i c u l a r l y  t r u e  o f  t h e  10-Foot x 10-Foot SWT and t h e  C e n t r a l  A i r  System p i p i n g .  The mass ive  t u n n e l  s e c t i o n s  
and t h e  network of large and small diameter a i r  p i p i n g  r o u t e d  th roughout  t h e  Cen te r  are p l a i n l y  v i s i b l e  and ,  
l i k e  a l l  e x t e r i o r  s u r f a c e s  a t  LeRC,  are s u b j e c t e d  t o  t h e  extreme wea the r  c o n d i t i o n s  and c o r r o s i v e  i n d u s t r i a l  
a tmosphere  o f  t h e  Cleve land ,  Ohio area. Some of  t he  s u r f a c e s  i n c l u d e d  i n  t h i s  p r o j e c t  are a l r e a d y  showing 
s i g n s  of d e t e r i o r a t i o n  such as t h i n  f i n i s h  c o a t s ;  exposed or  p e e l i n g  u n d e r c o a t s ;  r u s t e d  j o i n t s ,  seams, and 
b r a c k e t s ;  and r u s t - s t r e a k e d  s u r f a c e s .  To p r e s e r v e  t h e  Government 's  inves tment  i n  f a c i l i t i e s ,  LeRC h a s  
e s t a b l i s h e d  a 7- year  c y c l e  f o r  these n e c e s s a r y  r e p a i r s .  These f a c i l i t i e s  w i l l  r e a c h  t h e  end o f  t h e i r  7- year  
i n t e r v a l  i n  FY 1980. 

......................................................... H. M a r s h a l l  SDace F l i g h t  C e n t e r  (MsFCr 1.105.000 
1 .  Repa i r  High P r e s s u r e  Gas System ......................................................... 450,000 

T h i s  p r o j e c t  i n v o l v e s  t h e  r e p a i r  and r e f u r b i s h m e n t  of  t h e  5,000 p s i  gaseous  n i t r o g e n  and 3,500 p s i  
" f l i g h t  grade" a i r  sys tems i n  twe lve  b u i l d i n g s  th roughout  t h e  C e n t e r .  I n c l u d e d  w i l l  be l o c a l i z e d  r e p a i r ,  
r e f u r b i s h m e n t  o r  replacement  of  t h e  h i g h  p r e s s u r e  c o n t r o l  sys tems ,  pumps, s t o r a g e  v e s s e l s ,  components, 
d i s t r i b u t i o n  p i p i n g ,  r e g u l a t o r s ,  and v a l v e s .  There is one h i g h  p r e s s u r e  gaseous  n i t r o g e n  pumping s t a t i o n ,  two 
" f l i g h t  grade" a i r  pumping s t a t i o n s ,  95,000 l i n e a r  feet  (28,956 meters) o f  pr imary d i s t r i b u t i o n  sys tem and 
t h i r t y  h i g h  p r e s s u r e  reduc ing  s t a t i o n s  i n  t h e s e  sys tems .  T h i s  e n t i r e  complex s e r v i c e s  t h e  Marsha l l  C e n t e r  
test s t a n d s ,  shops ,  l a b o r a t o r i e s  and s u p p o r t  f a c i l i t i e s .  The sys tem w i l l  be r e c e r t i f i e d  from o t h e r  r e s o u r c e s  
t o  pe rmi t  f u l l  o p e r a t i o n a l  u s e  upon complet ion o f  t h i s  p r o j e c t .  These sys tems  were i n s t a l l e d  i n  t h e  1950 ' s  
a n d  have d e t e r i o r a t e d  th rough  age and heavy c y c l i c  u s e .  They are now a t  t h e  end of t h e i r  20- year d e s i g n  l i f e .  
Rad iograph ic  i n s p e c t i o n s  of t h e  sys tems  have r e v e a l e d  d e t e r i o r a t i o n  i n  w e l d s ,  and p o r t i o n s  o f  t h e  sys tems  have 
been down rated and can o n l y  be o p e r a t e d  a t  reduced p r e s s u r e s .  D e t e r i o r a t i o n  of  t h e s e  sys tems  s e r i o u s l y  a f fec ts  
t h e  r e l i a b i l i t y  r e q u i r e d  t o  s u p p o r t  r e s e a r c h  and development a s s o c i a t e d  w i t h  on-going and f u t u r e  programs. 
The n i t r o g e n  and a i r  sys tems c o n t i n u a l l y  l o s e  p r e s s u r e  th rough  v a r i o u s  l e a k s .  
i n  t h e  sys tems  are be ing  found and c o r r e c t e d  a t  an  i n c r e a s i n g  rate by "breakdown" maintenance.  T h i s ,  coupled 
w i t h  t h e  known age and v a l i d a t e d  "real l i f e "  c o n d i t i o n ,  conf i rms  t h e  need f o r  t h i s  p lanned r e p a i r  work by n o t  
l a t e r  t h a n  t h e  FY 1980 time frame. 

F a i l u r e s  and s e r i o u s  d e f e c t s  

2 .  Repa i r  High P r e s s u r e  Water System Valves................................................ 200,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  large v a l v e s  i n  t h e  h i g h  p r e s s u r e  water sys tem s e r v i c i n g  t h e  
MSFC t es t  areas. Inc luded  are:  seven  16- inch (40.6  c e n t i m e t e r )  manual gate v a l v e s  l o c a t e d  i n  t h e  f i re  
p r o t e c t i o n  sys tem i n  t h e  east tes t  area; one manual and e i g h t  e l e c t r i c a l l y  o p e r a t e d  30- inch gate v a l v e s  and 
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n i n e  8- inch (20 .3  c e n t i m e t e r )  bypass  v a l v e s  l o c a t e d  on t h e  30- inch (76.2  c e n t i m e t e r )  main f e e d i n g  t h e  t e s t  
f a c i l i t y  i n  t h e  east area; and t h r e e  20- inch (50.3  c e n t i m e t e r )  gate v a l v e s  l o c a t e d  a t  B u i l d i n g  4572 ( P r o p u l s i o n  
and S t r u c t u r a l  Test F a c i l i t y ) .  F i r e  p r o t e c t i o n  i n  t h e  t e s t  area is hampered by d e t e r i o r a t i n g  v a l v e s  and l i n e s ,  
p a r t i c u l a r l y  i n  t h e  east tes t  area. Most of t h e  tes t  area h i g h  p r e s s u r e  water system was i n s t a l l e d  i n  t h e  
l a t e  1950 ' s  wi thou t  p roper  c a t h o d i c  p r o t e c t i o n .  A s  a r e s u l t ,  t h e  v a l v e s  have d e t e r i o r a t e d ,  are now l e a k i n g  
b a d l y  and must be r e p a i r e d  i n  t h e  n e a r  f u t u r e ,  as f i r e  p r o t e c t i o n  must be provided c o n t i n u o u s l y  t o  p r o t e c t  
c o s t l y  government equipment and f a c i l i t i e s .  Repa i r  o f  t h e  30- inch v a l v e s  i s  r e q u i r e d  t o  m a i n t a i n  c o o l i n g  
c a p a b i l i t y  e s s e n t i a l  t o  f u l f i l l i n g  minimum tes t  c a p a b i l i t y  p r o j e c t e d  i n  t h e  1980 time frame. 

3.  Repa i r  A i r - c o n d i t i o n i n g  Components ...................................................... 300,000 

T h i s  p r o j e c t  w i l l  r e p a i r  major a i r - c o n d i t i o n i n g  sys tem c o o l i n g  towers  and c h i l l e r s  by rep lacement  w i t h  
s u b s t a n t i a l l y  e q u i v a l e n t  u n i t s .  Four c o o l i n g  t o w e r s ,  wi th  a t o t a l  c a p a c i t y  o f  875 t o n s ,  are t o  be r e p l a c e d .  
I n  a d d i t i o n ,  two water- cooled c h i l l e r s  w i t h  a t o t a l  c a p a c i t y  of  425 t o n s  are t o  be r e p l a c e d .  Also i n c l u d e d  
w i l l  be m i s c e l l a n e o u s  p i p i n g ,  v a l v e s ,  and e l ec t r i ca l  work n e c e s s a r y  t o  complete  t h e  work. T h i s  equipment 
r a n g e s  i n  age from 15 t o  30 y e a r s  bu t  had a n  o r i g i n a l  d e s i g n  l i f e  of  o n l y  10 y e a r s .  The equipment is i n  a 
v e r y  d e t e r i o r a t e d  c o n d i t i o n  and r e q u i r e s  c o n t i n u a l  heavy maintenance t o  keep it o p e r a b l e .  It  is more economical  
t o  r e p l a c e  t h e  components t h a n  t o  c o n t i n u e  t h e  "patchwork" r e p a i r s .  A l l  o f  t h e  f a c i l i t i e s  suppor ted  by t h e s e  
components are i n  d i r e c t  s u p p o r t  of  t h e  Space S h u t t l e  and Space lab  programs and v a r i o u s  o t h e r  r e s e a r c h  and 
development e f f o r t s  e s s e n t i a l  t o  f u t u r e  programs. T h i s  r e p a i r  work is  e s s e n t i a l  i n  t h e  FY 1980 time frame. 

4.  E x t e r i o r  R e p a i r s ,  Var ious  B u i l d i n g s  ..................................................... 355 ,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r s  t o  and p a i n t i n g  o f  approx imate ly  460,000 s q u a r e  fee t  (42,734 
s q u a r e  m e t e r s )  of  e x t e r i o r  walls, d o o r s ,  windows and o t h e r  s u r f a c e s  o f  B u i l d i n g s  4476 (Environmental  Test 
F a c i l i t y ) ,  4550 ( S t r u c t u r a l  Test  F a c i l i t y ) ,  4707 (Shop and Assembly B u i l d i n g ) ,  and 4760 ( S u r f a c e  Treatment  
F a c i l i t y ) .  Work i n c l u d e s  s u r f a c e  p r e p a r a t i o n ,  minor r e p a i r s ,  c a u l k i n g  and a p p l i c a t i o n  of 2 c o a t s  of p a i n t .  
P r o t e c t i v e  p a i n t i n g  guards  a g a i n s t  t h e  cumula t ive  damaging e f fec t s  of wear, d e t e r i o r a t i o n  and w e a t h e r ,  and 
p r e s e r v e s  t h e  f a c i l i t y ' s  c a p a b i l i t y  f o r  prolonged opera t ion . '  The exter ior  s u r f a c e s  are p e e l i n g ,  m o i s t u r e  i s  
g e t t i n g  i n t o  t h e  wood and o t h e r  s u r f a c e s ,  and t h e  c a u l k i n g  h a s  d e t e r i o r a t e d  t o  a p o i n t  where l i t t l e  p r o t e c t i o n  
is prov ided .  There is  some ev idence  of  d e t e r i o r a t e d  wood where t h e r e  h a s  been d i r e c t  exposure  t o  t h e  e lements .  
Continued d e f e r r a l  w i l l  n o t  be c o s t  e f f e c t i v e  due t o  f u r t h e r  d e t e r i o r a t i o n  and c o r r o s i o n ,  and more e x t e n s i v e  
s u r f a c e  p r e p a r a t i o n  w i l l  be r e q u i r e d .  
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I. Michoud Assemblv F a c i l i t v  ( MAF) ............................................................. 990.000 

1 .  Repa i r  of Cool ing Towers. . .  360,000 ............................................................. 
T h i s  p r o j e c t  i n c l u d e s  t h e  r e p a i r  of t h r e e  c o o l i n g  t o w e r s ,  11127, 11202 and 11352, t h a t  s u p p o r t  S h u t t l e  

Two of the  towers  were c o n s t r u c t e d  i n  t h e  1963/1964 time frame and t h e  t h i r d  da tes  from o p e r a t i o n s  a t  MAF. 
1952. 
s u p p o r t s  t h e  c o o l i n g  system of B u i l d i n g  350 t h a t  w i l l  house t h e  e n g i n e e r i n g  and management s t a f f  of  bo th  NASA 
and t h e  prime c o n t r a c t o r  on t h e  ET ,  as well  as o t h e r  Government t e n a n t s .  Cool ing tower 11202 i s  a s i n g l e  " po in t-  
o f - f a i l u r e "  f o r  t h e  c h i l l e d  water sys tem t h a t  is r e q u i r e d  t o  m a i n t a i n  t h e  p r o d u c t i o n  p l a n t  environment w i t h i n  
t h e  l i m i t s  r e q u i r e d .  The l a s t  major  r e p a i r  of t h i s  tower was i n  1964. Some 30 t o  50 p e r c e n t  o f  t h e  s t r u c t u r a l  
members must be r e p l a c e d .  Loss o f  b a f f l e s  and wall members ( a p p r o x i m a t e l y  20 p e r c e n t )  have caused a s e r i o u s  
l o s s  i n  t h e  energy e f f i c i e n c y  of  the  u n i t .  
r e t u r n  t h e  e f f i c i e n c y  of t h e  u n i t  t o  i t s  o r i g i n a l  c a p a b i l i t y .  
and p r o c e s s  sys tems  i n  B u i l d i n g s  110 and 130. These sys tems  i n  t u r n  d i r e c t l y  s u p p o r t  p r o d u c t i o n  c e l l s  and /o r  
equipment f o r  t h e  manufacture  of  t h e  ET. 
t o  s t r u c t u r a l  members, h e a t e r s ,  w a l l  deck ing  and b a s i n s .  Th i s  r e p a i r  w o r k , w i l l  improve t h e  energy  e f f i c i e n c y  
of t h e  tower  and t h e  sys tems  it s u p p o r t s  as w e l l  as i ts  r e l i a b i l i t y .  Cool ing tower ?1352, l i k e  t h e  o t h e r  two 
t o w e r s ,  r e q u i r e s  r ep lacement  of r o t t e d  d e c k i n g ,  head boards  and s t r u c t u r a l  members. Walkways and p l a t f o r m s  
r e q u i r e d  t o  s e r v i c e  t h e  u n i t  must a l s o  be r e p l a c e d .  I n  t h i s  u n i t  t h e  motors  and f a n  gear boxes w i l l  be r e p a i r e d .  
The d i s t r i b u t i o n  h e a d e r s  and b a s i n s  w i l l  be r e p a i r e d .  I n  a l l  t h r e e  c o o l i n g  towers  t h e  f i r e  p r o t e c t i o n  sys tem 
w i l l  be i n s p e c t e d  and r e p a i r e d .  C o n t r o l  sys tems  w i l l  be a d j u s t e d  o r  r e p l a c e d .  T h i s  work is  bad ly  needed t o  
i n s u r e  r e l i a b i l i t y  of  t h e  towers  f o r  t h e  ET p r o d u c t i o n  and improvement o f  t h e  energy  e f f i c i e n c y  and r e l i a b i l i t y  
o f  t h e  sys tems .  

Towers 11127 and 11202 d i r e c t l y  s u p p o r t  t h e  p r o d u c t i o n  of t h e  E x t e r n a l  Tank ( E T ) .  Cool ing tower 11352 

Repa i r  of t h e  s t r u c t u r e  and rep lacement  o f  t h e  f a n  motors  w i l l  
Coo l ing ' tower  11127 s u p p o r t s  bo th  t h e  c o o l i n g  

Cons tan t  exposure  t o  t h e  condense r  water h a s  caused d e t e r i o r a t i o n  

210,000 2. Repa i r  of Asphal t  Roadways and P a r k i n g  Areas. . . . . . . . . . . . . . . . . .  .......................... 
T h i s  p r o j e c t  is p a r t  of a n  i n t e g r a t e d  r e p a i r  program of  t h e  a s p h a l t  roadway and p a r k i n g  area des igned  

The u n s t a b l e  s o i l  c o n d i t i o n s  i n  t h e  N e w  O r l e a n s  t o  m a i n t a i n  t h e s e  s u r f a c e s  wi th  a minimum e x p e n d i t u r e  o f  funds .  
area, w i t h  t h e  large amount of  r a i n f a l l  and h i g h  t e m p e r a t u r e ,  c o n t r i b u t e  t o  a r a p i d  a 3 t e r i o r a t i o n  o f  t h e  
roadways and p a r k i n g  areas. P r e v i o u s l y  d e f e r r e d  fund ing  of t h i s  p r o j e c t  h a s  r e s u l t e d  i n  greater e f f o r t  now 
t o  r e t u r n  t h e s e  s u r f a c e s  t o  an  a c c e p t a b l e  s t a n d a r d .  F u r t h e r  d e l a y  i n  r e p a i r i n g  t h e s e  s u r f a c e s  cou ld  mandate 
comple te  r e b u i l d i n g .  I n  t h i s  phase  o f  t h e  p r o j e c t  approx imate ly  60,000 s q u a r e  y a r d s  (50,160 s q u a r e  meters) 
o f  roadways and p a r k i n g  areas w i l l  be o v e r l a i d  w i t h  a s p h a l t  c o n c r e t e ,  w i t h  t h e  a s s o c i a t e d  prime and seal c o a t s .  
Roads and p a r k i n g  areas i n c l u d e d  are J u p i t e r  Avenue from Mercury Boulevard  t o  and i n c l u d i n g  L o t s  L ,  J ,  G and 
C ;  and S a t u r n  Boulevard from Mars D r i v e ,  east  900 fee t  (274 meters). 
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3. Repa i r  of  Var ious  B u i l d i n g s  ............................................................. 420,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r s  t o  t h e  e x t e r i o r s  o f  t h e  Main Manufactur ing B u i l d i n g  103,  Vertical 
Assembly B u i l d i n g  110,  and t h e  L a b o r a t o r y  B u i l d i n g  1 1 1 ,  which are t h e  major manufac tu r ing  b u i l d i n g s  a t  MAF f o r  
t h e  p r o d u c t i o n  of t h e  E x t e r n a l  Tank. Steel  s u r f a c e s  of metal and a s b e s t o s  s i d i n g  have s u f f e r e d  wizd and weather  
damage. Repa i r  of t h e  damaged s e c t i o n s  and a p p l i c a t i o n  of p r o t e c t i v e  c o a t i n g s  t o  t h e  exter ior  b u i l d i n g  walls 
and d o o r s  is r e q u i r e d  t o  i n s u r e  t h e  i n t e g r i t y  of t h e  b u i l d i n g s  and p r e v e n t  f u r t h e r  d e t e r i o r a t i o n  which would 
r e q u i r e  e x t e n s i v e  replacement  of s i d i n g  and d o o r s .  Damaged o r  l o o s e  a s b e s t o s  and metal s i d i n g  s h a l l  be r e p l a c e d  
o r  s e c u r e d .  Approximately 20,000 s q u a r e  feet  (1 ,858  s q u a r e  m e t e r s )  o f  metal s u r f a c e  r e q u i r e  sand b l a s t i n g  
w i t h  o t h e r  areas t o  be sc raped  and c l e a n e d .  P r o t e c t i v e  c o a t i n g  w i l l  be a p p l i e d  t o  320,000 s q u a r e  f ee t  (29 ,728  
s q u a r e  m e t e r s )  of  s u r f a c e .  

J .  N a t i o n a l  SDace Technolonv J , a b o r a t o r i e s  (NSTL) ............................................... 1.075.000 

1 .  Repa i r  t o  Nav iga t ion  Lock and Bascu le  Br idge  ............................................ 350,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  t h e  NSTL Naviga t ion  Lock and Bascu le  Br idge .  The work i n c l u d e s  
d e w a t e r i n g  t h e  l o c k  i n  o r d e r  t o  r e p a i r  needed component hardware such as upper  and lower  gate seals ,  b e a r i n g s ,  
s i l ls ,  grease l i n e s ,  and c a t h o d i c  p r o t e c t i o n  sys tem,  as well  as p r o v i d i n g  p r o t e c t i v e  c o a t i n g s  as needed.  Also 
i n c l u d e d  is  t h e  r e p a i r  of  t a i n t e r  v a l v e s ,  gates and underwater  p i p i n g .  The dewate r ing  p r o c e s s  w i l l  r e q u i r e  
t h e  placement of  s t r u c t u r e s  i n  t h e  c a n a l  upst ream and downstream of  t h e  l o c k  i n  o r d e r  t o  b a r r i c a d e  water flow. 
A r e c e n t  i n s p e c t i o n  h a s  been performed and recommendations f o r  t h e s e  r e p a i r s  h a s  been v a l i d a t e d .  T h i s  i n d i c a t e s  
t h a t  t h e  d e w a t e r i n g ,  i n s p e c t i o n  and underwater  r e p a i r s  must be accompl ished by 1980. 
t h i s  t y p e  of o v e r a l l  r e p a i r  s i n c e  complet ion of  c o n s t r u c t i o n  i n  1965. O p e r a t i o n a l  f a i l u r e  o f  b r i d g e  and /o r  
l o c k  could  impa i r  d e l i v e r y  of c r y o g e n i c s  by ba rge  which d i r e c t l y  s u p p o r t  t h e  S h u t t l e  Test Program. T h i s  b a s c u l e  
b r i d g e  is t h e  on ly  access t o  NSTL from t h e  Sou th .  

The l o c k  h a s  n o t  had 

2 .  Repa i r  of High P r e s s u r e  Gas System V a l v e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................ 485,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  t h e  r e p a i r  o f  h i g h  p r e s s u r e  gas sys tem rel ief  v a l v e s  w i t h i n  t h e  S h u t t l e  
Test Complex, c r o s s  coun t ry  sys tems  and base  f a c i l i t i e s .  The work i n c l u d e s  v a l v e  rework,  r e p a i r ,  and 
c e r t i f i c a t i o n .  The scope of  t h i s  e f f o r t  meets 1980 r e q u i r e m e n t s  o n l y ,  and w i l l  be a major  c o n t i n u o u s  c y c l i c  
r e p a i r  program t o  be accomplished on a yea r- to- year  b a s i s .  During t h e  r e a c t i v a t i o n  o f  t h e  h i g h  p r e s s u r e  gas 
sys tem f o r  Space  S h u t t l e  Main Engine ,  a large number o f  t h e s e  v a l v e s  and sys tem components were r e p l s c e d .  
However, because  of  t h e  heavy tes t  l o a d  i n v o l v i n g  2 t o  4 t e s t  f i r i n g s  p e r  week, and because  t h e s e  components 
are  c o n t i n u o u s l y  s u b j e c t e d  t o  v e r y  h i g h  p r e s s u r e ,  t h e  r e p a i r  c y c l e  is  most i m p o r t a n t .  Based on e x p e r i e n c e  
s i n c e  t h e  s t a r t  of  e n g i n e  development t e s t i n g ,  it became clear t h a t  such  c y c l i c  r e p a i r  on many system components 

CF 12-16 



would be r e q u i r e d  no la ter  t h a n  each 4-5 y e a r s .  S i n c e  t h e  tes t  program started i n  FY 1975, t h e  i n i t i a l  phase  
of v a l v e  and component work w i l l  be n e c e s s a r y  i n  FY 1980. 

3. Repa i r  of Diesel Engines  ................................................................ 200,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of f o u r t e e n  d i e s e l  e n g i n e s  which d r i v e  h i g h  p r e s s u r e  water pumps 
and p r o v i d e  back-up power. There are 10 water pump e n g i n e s  rated a t  4 ,460 horsepower -each and 4 power g e n e r a t o r  
e n g i n e s  rated a t  2 ,120 horsepower each.  These e n g i n e s  w i l l  have a d e t a i l e d  i n s p e c t i o n ,  and t h e  r e s u l t i n g  
r e p a i r s  t o  i n c l u d e  n e c e s s a r y  rep lacement  o f  p a r t s  and components w i l l  be accomplished i n  accordance  w i t h  t h e  
m a n u f a c t u r e r s '  recommendations and useage e x p e r i e n c e .  These e n g i n e s  are n e c e s s a r y  t o  s u p p o r t  t h e  S h u t t l e  
Engine Test Program. The t e n  d i e s e l  e n g i n e s  are used t o  pump h i g h  p r e s s u r e  i n d u s t r i a l  water t o  t h e  t e s t  s t a n d  
d e f l e c t o r s  a t  a rate of  300,000 g a l l o n s  p e r  minu te .  The o t h e r  f o u r  p r o v i d e  back-up power d u r i n g  tes t  p e r i o d  
i n  t h e  e v e n t  of commercial power f a i l u r e .  These e n g i n e s  have been s u b j e c t e d  t o  heavy and con t inuous  usage 
s i n c e  t h e i r  l a s t  major overhau l  i n  1974. Because of t h i s  heavy usage o v e r  t h e  p a s t  f o u r  y e a r s ,  i n s p e c t i o n  and 
r e p a i r  w i l l  be r e q u i r e d  d u r i n g  1980. The tes t  workload is such t h a t  e n g i n e s  must be s e r v i c e d  i n  sequence and 
t h u s  w i l l  r e q u i r e  a f u l l  y e a r  i m p l e m e n t a t k n  c y c l e .  The l o s s  o f  any of t h e  d iese l  e n g i n e s  would r e s u l t  i n  a 
compromise o f  the  S h u t t l e  Engine s t a t i c  f i r i n g  program a t  NSTL. 

K .  Ma l l o ~ s  F l i n h t  C e n t e r  (WFC)  ................................................................. 1.200.000 

1 .  Repa i r  of  A i r f i e l d  F a c i l i t i e s . . . . .  ...................................................... 440,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  most u r g e n t  r e p a i r  o f  t h e  a i r f i e l d  f a c i l i t i e s .  T h i s  work i n c l u d e s  t h e  
r tpair  of  t h e  d e t e r i o r a t e d  pavement and t h e  o v e r l a y  o f  f o u r  i n c h e s  (10.2  c e n t i m e t e r s )  o f  b i tuminous  c o n c r e t e  
of approx imate ly  12,800 s q u a r e  y a r d s  (10 ,702  s q u a r e  meters) of t h e  s o u t h  8 0 0- f e e t  (244 meters) o f  Runway 17/35.  
I n  a d d i t i o n :  t h i s  work i n c l u d e s  t h e  r e p a i r  of ramp areas around t h e  Aircraft  C o n t r o l  Tower, B u i l d i n g  A- I ,  F i r e  
C o n t r o l  S t a t i o n ,  B u i l d i n g  B-129, and t h e  F u e l  Tanks,  E22 and E23, and t h e  o v e r l a y  w i t h  two- inches (5 .1  
c e n t i m e t e r s )  of b i tuminous  c o n c r e t e  o f  approx imate ly  29,000 s q u a r e  y a r d s  (24,247 s q u a r e  meters) of pavement. 
The related a i r c ra f t  surface markings and improvements t o  t h e  s h o u l d e r  areas are i n c l u d e d  i n  t h i s  work. The 
r e p a i r  of t he  a i r f i e l d  paving a t  t h e  s o u t h  end of Runway 17/35 and t h e  ramp areas by B u i l d i n g s  A-1 and B-129 
is  n e c e s s a r y  t o  m a i n t a i n  an  a c c e p t a b l e  s u r f a c e  q u a l i t y  t h a t  is  conducive  t o  a v i a t i o n  s a f e t y .  S p a l l i n g  is  
o c c u r r i n g  i n  t h i s  area and t h e  r e s u l t i n g  l o o s e  d e b r i s  is  i n c r e a s i n g  t h e  p r o b a b i l i t y  of damage t o  c o n v e n t i o n a l  
and r e s e a r c h  a i rcraf t .  Sur face  markings  are r e q u i r e d  t o  p r o v i d e  clear d i r e c t i o n  for a i rcraf t  ground c o n t r o l .  
The r e p a i r  of  these a i r f i e l d  f a c i l i t i e s  is  n e c e s s a r y  a t  t h i s  time t o  s t o p  f u r t h e r  pavement d e t e r i o r a t i o n  and 
more e x t e n s i v e  and c o s t l y  f u t u r e  r e p a i r s ,  and t o  p r o v i d e  adequa te  s u p p o r t  f o r  r e s e a r c h  a i rcraf t  o p e r a t i o n s .  
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2.  R e p a i r  of  Roads . . . . . .  ................................................................... 285,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of  t h e  p r i n c i p a l  r o a d s  on t h e  Cen te r  and t h e  i s l a n d  l aunch  area. 
T h i s  r e p a i r  work i n c l u d e s  t h e  o v e r l a y  o f  two i n c h e s  (5.1 c e n t i m e t e r s )  o f  b i tuminous  c o n c r e t e  on approx imate ly  
40,000 s q u a r e  y a r d s  (33,444 s q u a r e  meters) o f  t h e  main e n t r a n c e  t o  t h e  C e n t e r ,  S tubbs  Boulevard ,  F u l t o n ,  
Wormhoudt, Bond and B l i s s  S t r e e t s .  The d r a i n a g e  of  t h e  i s l a n d  road w i l l  be improved and a two-inch (5 .1  
c e n t i m e t e r )  b i tuminous  s u r f a c e  c o u r s e  w i l l  be a p p l i e d  t o  approx imate ly  8 ,500  s q u a r e  y a r d s  ( 7 , 1 0 7  s q u a r e  meters) 
o f  pavement. I n  a d d i t i o n ,  t h i s  work w i l l  i n c l u d e  t h e  re la ted r e p a i r  of  t h e  c u r b s ,  s i d e w a l k s ,  and s h o u l d e r  
areas o f  t h e s e  r o a d s .  These r e p a i r s  are t h e  r e s u l t  of  a s t u d y  of  t h e  e x i s t i n g  c o n d i t i o n s  of  t h e  pr imary r o a d s  
o f  t h e  C e n t e r .  S i n c e  1959, maintenance of  t h e  pr imary heavy t r a f f i c  r o a d s  o f  WFC h a s  been by s e a l i n g  and o t h e r  
s h o r t  term measures .  Major r e p a i r s  are needed a t  t h i s  time t o  c o r r e c t  s e t t l e m e n t ,  p r o t e c t  t h e  subgrade ,  and 
p r o v i d e  adequa te  d r a i n a g e .  The Wallops I s l a n d  road is the  on ly  access t o  t h e  l aunch  f a c i l i t i e s  and i t  h a s  
d e t e r i o r a t e d  t o  a c o n d i t i o n  t h a t  t h i s  r e p a i r  work is n e c e s s a r y  t o  p r o v i d e  a s u i t a b l e  s u r f a c e  f o r  t h e  
t r a n s p o r t a t i o n  of r e s e a r c h  r o c k e t  motors .  
t h e  remain ing  r o a d s  and p a r k i n g  areas of  t he  C e n t e r .  

Some a d d i t i o n a l  r e p a i r  e f f o r t  w i l l  be n e c e s s a r y  i n  f u t u r e  y e a r s  for  

3. Repa i r  of Var ious  R o o f s . . . . . . . . .  ........................................................ 175,000 

T h i s  p r o j e c t  i n v o l v e s  t h e  n e c e s s a r y  r e p a i r  of  t h e  r o o f s  on B u i l d i n g s  N-162, V-45, V-50, V-55, W-65, 
X-15, X-35, and X-85 a t  WFC. These r e p a i r s  i n c l u d e  t h e  i n s t a l l a t i o n  o f  new r o o f i n g ,  i n s u l a t i o n  and related 
work on some 75,500 s q u a r e  fee t  (7 ,014  s q u a r e  meters) o f  r o o f  s u r f a c e s  on these b u i l d i n g s .  T h i s  r e p a i r  p r o j e c t  
is t h e  r e s u l t  of  a s t u d y  of  t h e  r o o f  c o n d i t i o n s  a t  t h e  Cen te r .  T h i s  s t u d y  i n d i c a t e s  t h e  r o o f s  of t h e s e  b u i l d i n g s  
have d e t e r i o r a t e d  t o  an  e x t e n t  t h a t  t h e  r e p a i r  work is beyond normal main tenance ,  and a major r e p a i r  e f f o r t  
now is n e c e s s a r y .  Deferral of t h i s  r e p a i r  p r o j e c t  w i l l  r e q u i r e  more e x t e n s i v e  and c o s t l y  r e p a i r  work a t  a 
la ter  d a t e ,  w i t h  t h e  p o t e n t i a l  of  water damage t o  t h e  i n t e r i o r  f u r n i s h i n g s  and equipment of  t h e  b u i l d i n g s  
caused by l e a k s .  

4 .  Repa i r  of Steam and Condensate D i s t r i b u t i o n  System ...................................... 300,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  t h e  steam and condensa te  d i s t r i b u t i o n  sys tem a t  WC. The work 
i n c l u d e s  t h e  r e p a i r  of approx imate ly  5 ,600  feet  (1 ,707  m e t e r s )  o f  steam and condensa te  p i p i n g ,  v a l v e s ,  expans ion  
j o i n t s ,  and r e l a t e d  equipment.  The e x i s t i n g  steam and condensa te  sys tem s e r v i n g  t h e  p r i n c i p a l  b u i l d i n g s  of 
t h e  C e n t e r  was i n s t a l l e d  i n  1958 and h a s  d e t e r i o r a t e d  t o  t h e  e x t e n t  t h a t  c o n t i n u a l  r e p a i r s  are r e q u i r e d  t o  
m a i n t a i n  t h e  steam s e r v i c e .  The r e p a i r  o f  t h e  steam and condensa te  d i s t r i b u t i o n  sys tem w i l l  p r o v i d e  be t te r  
steam s e r v i c e  and conse rve  energy  and water r e s o u r c e s  by e l i m i n a t i n g  t h e  waste due t o  l e a k s .  T h i s  r e p a i r  
p r o j e c t  is  needed a t  t h i s  time t o  reduce  main tenance ,  improve o p e r a t i n g  c o n d i t i o n s ,  and reduce  t h e  consumption 
o f  ene rgy  a t  WFC. 
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MISCELLA NEOUS PROJECTS LESS THAN $150.00 0 EACB .................................................. 1.150.000 
TOTAL ............................................................................................ 12.000.000 

FUTURE CoF ESTIMA TED FUNDING R E O U I R E D  TO COMPLETE T HIS PROJECT: 

It is estimated t h a t  between $10 and $15 m i l l i o n  p e r  y e a r  w i l l  be r e q u i r e d  f o r  t h e  c o n t i n u a t i o n  o f  t h i s  
f a c i l i t y  r e p a i r  program. It must be r ecogn ized  t h a t  t h i s  is t h e  i n i t i a l  y e a r  fo r  a c e n t r a l l y  managed r e p a i r  
program and t h a t  p r i o r  e x p e r i e n c e  w i t h  R e h a b i l i t a t i o n  and Mod i f i ca t i on  Programs i n d i c a t e s  t h a t  e a r l y  r equ i r emen t s  
t end  t o  be c o n s e r v a t i v e  and may be unde re s t ima ted .  
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JOHN F. KENNEDY SPACE CENTER 

FISCAL YEAR 1980 ESTIMATES rl 

REHABILITATION A N D  MODIFICATION FOR PAYLOAD GROUND SUPPORT OPERATIONS 
LOCATION PLAN V 

FIGURE 1 



CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1980 ESTIMATES 

i I 

PROJECT TITLE:  R e h a b i l i t a t i o n . a n d  M o d i f i c a t i o n  f o r  Payload Ground Suppor t  O p e r a t i o n s  

I INSTALLATION : John F. Kennedv SDace C e n t e r  

FY 1980 CoF ESTIMATE: $2.610.000 

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

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Space T r a n s p o r t a t i o n  Systems 

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P l a n n i n g  
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF fund ing  ....................................... 1,113,568 9 ,980,000 11 ,093 ,568  
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . . . . . . . . . . . . .  .............. N / A  48.157.3 48 48,157.3 48 

T o t a l  .................................................... 1.111,568 5 8 3 3 7 . 3  48 59.450.916 

SUMMARY PURPOSE AND SCOPE: 

The purpose  o f  t h i s  p r o j e c t  is t o  p r o v i d e  f o r  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  o f  f a c i l i t i e s  n e c e s s a r y  t o  
s u p p o r t  Space S h u t t l e  payload ground o p e r a t i o n s  a t  t h e  NASA l a u n c h  s i t e ,  Kennedy Space Cen te r .  Inc luded  i n  
t h i s  p r o j e c t  are major d i s c r e t e  p r o j e c t s  and f a c i l i t y  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  p r o j e c t s  e s t i m a t e d  t o  
c o s t  less  t h a n  $500,000.  These p r o j e c t s  are r e q u i r e m e n t s  i n  s u p p o r t  o f  t h e  Space S h u t t l e  payload program. 
T h i s  p r o j e c t  c o n t i n u e s  m o d i f i c a t i o n s  t o  t h e  O p e r a t i o n s  and Checkout (O&C) B u i l d i n g ,  and t h e  Vertical  P r o c e s s i n g  
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F a c i l i t y  begun w i t h  FY 1977 and FY 1978 r e s o u r c e s .  I n  a d d i t i o n ,  it p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  Missile 
Assembly Bui ld ing  (Hangar L) l o c a t e d  a t  Cape Canaveral  A i r  Force  S t a t i o n  (CCAFS), F l o r i d a ,  t o  accommodate 
I n t e g r a t e d  Life S c i e n c e s  O p e r a t i o n s .  

PROJECT JUSTIFICATION: 

Space S h u t t l e  Payload Ground Suppor t  O p e r a t i o n s  w i l l  be c a r r i e d  on a t  NASA's l aunch  s i t e ,  KSC. Many d i f f e r e n t  
f a c i l i t i e s  w i l l  be invo lved  i n  payload s u p p o r t  o p e r a t i o n s ,  r e q u i r i n g  bo th  major ( d i s c r e t e )  and minor 
c o n s t r u c t i o n ,  and f a c i l i t y  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 .  For t h e  purposes  o f  c l a r i t y ,  f u l l  d i s c l o s u r e ,  and 
b e t t e r  t e c h n i c a l  and f i sca l  c o n t r o l ,  it was though t  b e s t  t o  now i n c l u d e  a l l  payload ground s u p p o r t  p r o j e c t s  
a t  KSC i n  one c a t e g o r y .  

The Space T r a n s p o r t a t i o n  System (STS) o p e r a t i o n a l  phase  o f  t h e  Space S h u t t l e  program w i l l  commence a f te r  t h e  
f i rs t  s i x  development f l i g h t s  i n  CY 1979 and CY 1980. A t  t h i s  time t h e  pr imary purpose  o f  t h e  STS w i l l  be i n  
t h e  s u p p o r t  o f  payload o p e r a t i o n s .  FY 1977 r e s o u r c e s  provided f o r  m o d i f i c a t i o n s  t o  t h e  O&C B u i l d i n g  f o r  t h e  
h o r i z o n t a l  p r o c e s s i n g  o f  Space lab  pay loads  and o t h e r  classes o f  pay loads  whi le  FY 1978 r e s o u r c e s  p rov ided  f o r  
t h e  v e r t i c a l  p r o c e s s i n g  of  t h e  I n e r t i a l  Upper S t a g e  ( IUS) ,  t h e  Sp inn ing  S o l i d  Upper S t a g e  (SSUS), and o t h e r  
pay loads  i n  t h e  former  S p a c e c r a f t  Assembly and Encapsu la t ion  F a c i l i t y  (SAEF-I), now c a l l e d  t h e  Vertical  
P r o c e s s i n g  F a c i l i t y  (VPF). 

Th i s  p r o j e c t  p r o v i d e s  f o r  a d d i t i o n a l  m o d i f i c a t i o n s  t o  t h e  O&C B u i l d i n g  t o  s u p p o r t  Space lab  Payload Level  I V  
i n t e g r a t i o n .  Level  I V  i n t e g r a t i o n  is t h a t  work needed t o  p l a c e  exper iments  i n  r a c k s ,  and b u i l d u p  and i n t e g r a t e  
r a c k s  and p a l l e t s  f o r  f u r t h e r  i n t e g r a t i o n  i n t o  t h e  Space lab .  T h i s  is  a new requ i rement  f o r  KSC t h a t  d i d  n o t  
e x i s t  a t  t h e  time t h e  FY 1977 p r o j e c t  was r e q u e s t e d .  An i n t e n s i v e  NASA s t u d y  has  r e c e n t l y  concluded t h a t  
s u b s t a n t i a l  s a v i n g s ,  p r i m a r i l y  i n  t r a n s p o r t a t i o n  c o s t s ,  can be ach ieved  i f  Level  I V  "hands on" Space lab  payload 
i n t e g r a t i o n  is done a t  t h e  l aunch  s i t e  (KSC) r a t h e r  t h a n  a t  f i e l d  C e n t e r s  or  o t h e r  government o r  i n d u s t r y  
l o c a t i o n s  where t h e  exper iments  are developed.  P r i o r  t o  S h u t t l e  m i s s i o n s ,  pay loads  w i l l  be shipped t o  KSC and 
r e c e i v e d ,  p rocessed  and checked o u t  i n  o f f - l i n e  l o c a t i o n s  o t h e r  t h a n  t h e  O&C B u i l d i n g .  These pay loads  w i l l  
t h e n  be b rough t  t o  t h e  O&C B u i l d i n g  f o r  i n t e g r a t i o n  and checkout  i n  t h e  Space lab  hardware.  S p e c i f i c a l l y ,  t h e  
work i n c l u d e d  i n  t h i s  p r o j e c t  w i l l  modify t h e  area i n  t h e  O&C B u i l d i n g  d e d i c a t e d  t o  t h i s  Level  I V  a c t i v i t y .  
P r e v i o u s  m o d i f i c a t i o n s  t o  t h e  O&C Bui ld ing  provided t h e  c a p a b i l i t y  f o r  f u n c t i o n s  a s s o c i a t e d  w i t h  f i n a l  assembly 
and checkout  of  t h e  Space lab  and d i s a s s e m b l y  f o l l o w i n g  complet ion o f  a S h u t t l e  m i s s i o n .  

Also i n c l u d e d  i n  t h i s  p r o j e c t  are r e s o u r c e s  t o  c o n t i n u e  m o d i f i c a t i o n s  t o  t h e  Vertical P r o c e s s i n g  F a c i l i t y  
(VPF) t o  s u p p o r t  v e r t i c a l  payload i n t e g r a t i o n .  
c a p a c i t y  of  t h e  e x i s t i n g  f a c i l i t y  (SAEF-1) was though t  t o  be adequa te  f o r  a l l  known pay loads .  S i n c e  t h e n  
however, t h e  weight  of t h e  IUS v e h i c l e  h a s  i n c r e a s e d  c o n s i d e r a b l y  and f u t u r e  p lann ing  now i n c l u d e s  m i s s i o n s  

When t h i s  s p e c i f i c  p r o j e c t  was submi t t ed  i n  FY 1978, t h e  c r a n e  
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t h a t  r e q u i r e  twin  stage IUS'S. The i n d i v i d u a l  IUS'S w i l l  be i n t e g r a t e d  i n t o  a twin stage c o n f i g u r a t i o n  i n  t h e  
workstands  i n  t h e  VPF, and once i n  t h i s  mode, must be l i f t e d  t o g e t h e r  i n  a s t r o n g b a c k  f o r  c e r t a i n  N A S A  m i s s i o n s .  
The e x i s t i n g  c r a n e  i n  t h e  VPF has o n l y  25 t o n s  of c a p a c i t y  and must be upgraded t o  35 t o n s  t o  l ift twin  o r  
twin  + s p i n n e r  stage IUS v e h i c l e s .  The first requ i rement  f o r  t h i s  i n c r e a s e d  c r a n e  c a p a c i t y  is  f o r  t h e  G a l i l e o  
m i s s i o n  p r e s e n t l y  scheduled f o r  e a r l y  CY 1982. I n  o r d e r  t o  s u p p o r t  t h i s  m i s s i o n ,  f a b r i c a t i o n  and i n s t a l l a t i o n  
must be accomplished p r i o r  t o  October  1981,  t h u s  an FY 1980 p r o j e c t  is e s s e n t i a l .  

Resources  w i l l  a l s o  be provided f o r  a Life S c i e n c e s  Suppor t  F a c i l i t y .  T h i s  f a c i l i t y  w i l l  be used t o  house 
a n i m a l / b i o l o g i c a l  specimens  f o r  preflight c o n d i t i o n i n g  and s e l e c t i o n ,  and t o  p r o v i d e  a r e s e a r c h  l a b  c a p a b i l i t y  
f o r  P r i n c i p a l  I n v e s t i g a t o r s  t o  conduct  p r e f l i g h t  specimen p r e p a r a t i o n ,  and synchronous ground c o n t r o l  
exper iments  d u r i n g  f l i g h t .  I n  a d d i t i o n ,  it w i l l  be used t o  perform p o s t - f l i g h t  a n a l y s e s  o f  f l i g h t  and c o n t r o l  
specimens  and t o  a l l o w  p r e p a r a t i o n  o f  exper iments  f o r  payload i n t e g r a t i o n .  A t  t h e  p r e s e n t  time no permanent 
f a c i l i t y  c a p a b i l i t y  e x i s t s  t o  s u p p o r t  e x t e n s i v e  Life Sc ience  m i s s i o n s .  I n  p r e v i o u s  programs, Life Sc ience  
r e q u i r e m e n t s  were o f  such a reduced magnitude t h a t  t h e y  could  be s a t i s f i e d  by temporary  f a c i l i t i e s  such as 
t r a i l e r s .  I n  t h e  Space S h u t t l e  era,  Li fe  Sc ience  pay loads  are planned as r o u t i n e  w i t h  bo th  d e d i c a t e d  Life 
S c i e n c e  m i s s i o n s ,  o r  Life Sc ience  exper iments  f l y i n g  a l o n g s i d e  o t h e r  Space lab  exper iments .  Each d e d i c a t e d  
payload miss ion  w i l l  i n v o l v e  20-45 exper iments  and 20 p r i n c i p a l  i n v e s t i g a t o r s .  Housing f o r  up t o  t h i r t y  
p r i m a t e s  and 500 r o d e n t s  p e r  s p e c i f i c  miss ion  w i l l  be r e q u i r e d .  
f o r  p l a n t s ,  f i s h  and amphibians ,  and c e l l s  and t i s s u e s .  

T h i s  f a c i l i t y  w i l l  a l s o  p rov ide  h o l d i n g  areas 

It is h i g h l y  d e s i r a b l e  t o  l o c a t e  t h i s  f a c i l i t y  c l o s e  t o  t h e  l aunch  s i te  as it is no t  s c i e n t i f i c a l l y  f e a s i b l e  
t o  perform t h e  r e q u i r e d  o p e r a t i o n s  a t  any great  d i s t a n c e  from t h e  l a u n c h  s i t e .  P r e f l i g h t  c o n d i t i o n i n g  r e q u i r e s  
specimens  t o  be as s t a b i l i z e d  and q u i e s c e n t  as p o s s i b l e  b e f o r e  l i f t - o f f .  
KSC) was s e l e c t e d  f o r  t h i s  f a c i l i t y  because  it is  a v a i l a b l e  f o r  u s e  and c l o s e  t o  t h e  l aunch  pad.  S t u d i e s  have 
i n d i c a t e d  t h a t  t h e  r e q u i r e d  m o d i f i c a t i o n s  t o  t h i s  f a c i l i t y  w i l l  be most c o s t  e f f e c t i v e  when compared t o  t h o s e  
r e q u i r e d  f o r  o t h e r  c a n d i d a t e  f a c i l i t i e s .  The Life S c i e n c e s  Suppor t  F a c i l i t y  is r e q u i r e d  i n  FY 1980 i n  o r d e r  
t o  a l l o w  s u f f i c i e n t  c o n s t r u c t i o n  and a c t i v a t i o n  time t o  meet a r e q u i r e d  f a c i l i t y  O p e r a t i o n a l  Readiness  Date 
(ORD) of J u l y  1981. T h i s  r equ i rement  is based upon t h e  need f o r  specimen d e l i v e r y  t o  Kennedy Space Center  a t  
least  one month p r i o r  t o  t h e  first d e d i c a t e d  Life  S c i e n c e s  m i s s i o n ,  c u r r e n t l y  scheduled f o r  l a t e  f a l l  1981.  

Hangar "L" a t  CCAFS ( a d j a c e n t  t o  

IMPACT OF DELAY: 

The Level  I V  i n t e g r a t i o n  o f  pay loads  i n t o  t h e  Space lab  hardware can be  accomplished a t  o t h e r  NASA C e n t e r s  
t h a n  KSC, b u t  a t  a d e f i n i t e  h i g h e r  c o s t  p e n a l t y .  To o p e r a t e  i n  t h i s  mode i s  v e r y  e x p e n s i v e ,  due t o  t h e  need 
t o  s h i p  Space lab  f l i g h t  hardware t o  and from t h e  l aunch  s i t e  and t h e  d u p l i c a t i o n  o f  equipment and f a c i l i t i e s .  
I n  o r d e r  t o  accompl ish  m o d i f i c a t i o n s  t o  t h e  O&C Bui ld ing  p r i o r  t o  major  Space lab  o p e r a t i o n s ,  and t h u s  minimize 
t h e  impact  o f  c o n s t r u c t i o n  on t h e s e  c r i t i c a l  o p e r a t i o n s ,  t h e s e  m o d i f i c a t i o n s  are r e q u i r e d  i n  FY 1980. Payload 
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o p e r a t i o n s  i n  t h e  VPF w i l l  be a d v e r s e l y  a f f e c t e d  i f  t h e s e  r e s p e c t i v e  m o d i f i c a t i o n s  are  n o t  made. Without t h e  
c r a n e  m o d i f i c a t i o n  r e q u e s t e d  f o r  t h e  Vertical P r o c e s s i n g  F a c i l i t y ,  t h e  twin  and twin + s p i n n e r  stage IUS 
v e h i c l e s  w i l l  have t o  be handled by compl ica ted  and r i s k y  workarounds which cou ld  impact s c h e d u l e  and j e o p a r d i z e  
t h e  i m p o r t a n t  G a l i l e o  m i s s i o n .  Life S c i e n c e  r e q u i r e m e n t s  i n  p r e v i o u s  programs were n o t  as e x t e n s i v e  as t h o s e  
planned f o r  t h e  Space S h u t t l e  era and were handled i n  temporary  f a c i l i t i e s .  If  t h i s  p r o j e c t  is n o t  p r o v i d e d ,  
t h e  e x t e n s i v e  Life S c i e n c e  program planned f o r  t h e  S h u t t l e  era w i l l  have t o  o p e r a t e  i n  temporary ,  inadequ.ate 
f a c i l i t i e s ,  r e s u l t i n g  i n  t h e  d e g r a d a t i o n  o f  t h e  e x t e n t  and q u a l i t y  o f  t h e  L i f e  S c i e n c e s  exper iments  and i n c u r  
a d d i t i o n a l  o p e r a t i n g  c o s t .  

PROJECT DESCRIPTION: 

P r i o r  work (FY 1977) i n  t h e  O&C B u i l d i n g  provided f o r  modifying t h e  h i g h  and low bay areas by removing Apol lo  
era equipment ,  and c o n s t r u c t i n g  and i n s t a l l i n g  assembly and checkout  works tands .  Mechanical and e l ec t r i ca l  
sys tems  were modif ied  and extended t o  new i n t e r f a c e s  w i t h  t h e  Space lab  works tands ,  and c o n t r o l  rooms were 
r e f u r b i s h e d .  
g round ing ,  f l u i d s ,  gases, r a i s e d  f l o o r i n g  and f i r e  p r o t e c t i o n .  Minor a r c h i t e c t u r a l  m o d i f i c a t i o n s  w i l l  be 
performed t o  p r o v i d e  i n c r e a s e d  l a b o r a t o r y  and c o n t r o l  room c a p a b i l i t i e s  ( F i g u r e  2 ) .  

The O&C B u i l d i n g  w i l l  be modif ied  f o r  Level  I V  "hands on" payload i n t e g r a t i o n  by p r o v i d i n g  power, 

M o d i f i c a t i o n s  i n  t h e  Vertical P r o c e s s i n g  F a c i l i t y  c o n t i n u e  work begun w i t h  FY 1978 r e s o u r c e s  t o  accommodate 
v e r t i c a l  payload p r o c e s s i n g .  The FY 1978 r e s o u r c e s  provided f o r  two assembly ,  t e s t ,  and checkout  s t a n d s  w i t h  
v e r t i c a l  payload h a n d l i n g  d e v i c e s .  Each workstand h a s  a ser ies  o f  f i x e d  and moveable p l a t f o r m s  t h a t  a l l o w  
access t o  c r i t i c a l  areas of  t h e  many d i f f e r e n t  v e r t i c a l  pay loads  t o  be  p rocessed  th rough  t h e  VPF. The e n t r a n c e  
door  t o  t h e  t h e  VPF h a s  been m o d i f i e d ,  and e l ec t r i ca l ,  pneumat ic ,  mechan ica l  and s u p p o r t  s e r v i c e s  have been 
p rov ided  t o  t h e  workstands .  Th i s  FY 1980 r e q u e s t  p r o v i d e s  a 35- ton b r i d g e  c r a n e  t o  r e p l a c e  t h e  e x i s t i n g  25- 
t o n  u n i t  i n  o r d e r  t o  l i f t  t h e  heavy twin and twin + s p i n n e r  stage IUS v e h i c l e s  now planned f o r  p r o c e s s i n g .  
S t u d i e s  show t h a t  t h e  e x i s t i n g  c r a n e  r a i l s  are o f  s u f f i c i e n t  s i z e  t o  s u p p o r t  t h e  35- ton c r a n e .  The p r e s e n t  
25-tOn c r a n e  w i l l  be removed, and t h e  l a r g e r  c r a n e  w i l l  be i n s t a l l e d  and checked o u t  between m i s s i o n s  i n  CY 
1981. 

The t h i r d  e lement  o f  t h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  o f  t h e  Missile Assembly Bui ld ing  No. 01732 
(Hangar "L") a t  CCAFS t o  p r o v i d e  a L i f e  S c i e n c e s  Suppor t  F a c i l i t y .  Th i s  f a c i l i t y  w i l l  be used f o r  Life S c i e n c e s  
payload o p e r a t i o n s ,  i n c l u d i n g  specimen r e c e i p t ,  h o l d i n g ,  c o n d i t i o n i n g ,  and e x p e r i m e n t a t i o n ,  and payload 
i n t e g r a t i o n  p r e p a r a t i o n .  It w i l l  a l s o  p r o v i d e  P r i n c i p a l  I n v e s t i g a t o r  s u p p o r t  w i t h  o f f i c e s ,  l a b s ,  and equipment.  
T h i s  p r o j e c t  w i l l  p r o v i d e  r e s o u r c e s  f o r  modifying t h e  i n t e r i o r  o f  Hangar ??Ltf ( a s  shown i n  F i g u r e s  3,  4 and 5 )  
by r e a r r a n g i n g  walls ,  p a r t i t i o n s ,  and c e i l i n g s .  Those areas t o  be modi f i ed  as animal  h o l d i n g  rooms w i l l  be 
p rov ided  w i t h  non-porous washable s u r f a c e s .  Other  e x i s t i n g  areas w i l l  be modi f i ed  i n t o  l a b o r a t o r i e s ,  exper iment  
areas,  o f f i c e s ,  and a confe rence  room. The mechanical  sys tems  t h a t  s u p p o r t  t h e s e  areas must a l s o  be modif ied  
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t o  s u p p o r t  t h e  new arrangement  o f  f u n c t i o n s .  The h e a t i n g ,  v e n t i l a t i n g  and a i r - c o n d i t i o n i n g  sys tems  are t o  be 
r e h a b i l i t a t e d  and modif ied  t o  p r o v i d e  c l o s e l y  c o n t r o l l e d  environments  i n  t h e  v a r i o u s  s p e c i a l i z e d  areas.  The 
i n t e r i o r  water d i s t r i b u t i o n  and compressed a i r  sys tems  must a l s o  be m o d i f i e d .  An emergency power sys tem 
c o n s i s t i n g  of  a 480- vol t  g e n e r a t o r  and s w i t c h  g e a r  w i l l  be i n s t a l l e d .  The e l e c t r i c a l  d i s t r i b u t i o n  sys tem is  
t o  be modi f i ed  t o  a l so  s e r v e  t h e  new f u n c t i o n a l  areas o f  t he  b u i l d i n g s .  Upgraded l i g h t i n g  is r e q u i r e d  i n  
c r i t i c a l  l o c a t i o n s  and w i l l  be p rov ided  by t h e  use  o f  e n e r g y- e f f i c i e n t  f l u o r e s c e n t  f i x t u r e s .  Local  s w i t c h e s  
and timers w i l l  a l s o  be provided t o  o p t i m i z e  energy  u s e .  F a c i l i t y  equipment such as  l a b o r a t o r y  benches ,  
env i ronmenta l  chambers, an  i n c i n e r a t o r ,  cage washer, and a u t o c l a v e s  w i l l  be provided and i n s t a l l e d  as p a r t  Of 

t h i s  p r o j e c t .  
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PROJECT COST ESTIMATE: 

The bases o f  t h i s  c o s t  estimate are  P r e l i m i n a r y  Eng ineer ing  Repor t s .  

Uni t  o f  Uni t  
Measure Ouant i t v  c o s t  

Land A c a u i s i t i o n .  - -- --- --- ........................................ 
C o n s t r u c t i o n . . . . . . . . . . . . . . . . . .  - -- --- ._-- ........................... 

Modify O&C b u i l d i n g  - -- --- --- .................................... 
--- --- Architectural/structural ............................. LS 

Mechanical  sys tems  ................................... LS --- --- 

Modify v e r t i c a l  p r o c e s s i n g  f a c i l i t y  .................... --- --- --- 
35-Ton Bridge Crane (VPF) L S  EA --- ............................ 

--- --- Modify Hangar nL1l . .  .................................... LS 

--- --- Architectural/structural... .......................... LS 
Mechanical  sys tems  ................................... LS 
Elec t r ica l  sys tems  ................................... LS 
L i fe  s c i e n c e  s u p p o r t  equipment ....................... LS 

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

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... - -- --- --- 
T o t a l  ................................................................................. 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - L o c a t i o n  P l a n  
F i g u r e  2 - P i c t o r i a l  o f  O&C 
F i g u r e  3 - Ground F l o o r  P l a n ,  L i f e  Sc ience  Suppor t  F a c i l i t y  (LSSF) 
F i g u r e  4 - Second F l o o r  P l a n  (LSSF) 
F i g u r e  5 - E l e v a t i o n  and Cross  S e c t i o n  (LSSF) 

c o s t  

2.610.000 

390,000 

( 130,000) 
(260,000) 

510,000 
(610,000) 

1,610,000 

(473,000) 
( 312,000) 
(435,000) 
(390,000)  

2.610.000 
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OTHER EQUIPMENT SUMMARY: 

Cen ta in  n o n- c o l l a t e r a l  equipment. t o  be funded from R&D r e s o u r c e s ,  and e s t i m a t e d  t o  c o s t  $3-4 m i l l i o n ,  w i l l  
be  r e q u i r e d  t o  s u p p o r t  i n i t i a l  o p e r a t i o n s .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A d d i t i o n a l  fund ing  f o r  b a s i c  p l a n t  and equipment is n o t  s n t i c i p a t e d .  However, f u t u r e  m o d i f i c a t i o n  work may 
be n e c e s s a r y  t o  s a t i s f y  unique f u t u r e  programmatic needs .  
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REHABILITATION AND MODIFICATION FOR PAYLOAD GROUND SUPPORT OPERATIONS 
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FIGURE 2 
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ON A N D  MODIFICATION FOR PAYLOAD GROUND SUPPORT 

GROUND FLOOR PLAN 

OPERAT IONS 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1980 ESTIMATES I 

REHABILITATION A N D  MODIFICATION FOR PAYLOAD GROUND SUPPORT OPERATIONS 
’ 

1 
t. . 

SECOND FLOOR PLAN 

A- 

FIGURE 4 
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AMES RESEARCH CENTER 
FISCAL YEAR 1980 ESTIMATES 

SCIENCES LABORATORY (N-240) 
MODIFICATION OF AND ADDITION TO MATERIALS 

LOCATION PLAN 

Figure 1 J 
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CONSTRUCTION OF FACILITIES 

FISCAL E A R  1980 ESTIMATES 

PROJECT TITLE:  M o d i f i c a t i o n  o f  and A d d i t i o n  t o  Materials S c i e n c e s  L a b o r a t o r v  (N-240) 

INSTALLATION: Ames Research C e n t e r  

FY 1980 CoF ESTIMATE: $1,640,000 

LOCATION OF PROJECT: M o f f e t t  F i e l d ,  S a n t a  Clara County, C a l i f o r n i a  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Space Sc ience  

FY 1979 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  fund ing  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lann ing  
and Design C o n s t r u c t i o n  

S p e c i f i c  CoF fund ing  ........................................ 130,000 --- 
C a p i t a l i z e d  i n v e s t m e n t . . . . . . . . . . . .  ......................... N/A 2,188 .946  

T o t a l . . . . . .  .............................................. 130.000 2 ,188.946 

T o t a l  

130,000 
2 .188.946 

2.318.946 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 11,600 gross s q u a r e  f o o t  (1 ,077  s q u a r e  meter) two- story  
a d d i t i o n  t o  t h e  east s i d e  o f  t h e  Materials S c i e n c e s  Labora to ry ,  B u i l d i n g  N-240, and m o d i f i c a t i o n  of 16,000 
g r o s s  s q u a r e  feet ( 1 , 4 8 6  s q u a r e  m e t e r s )  o f  e x i s t i n g  h i g h  bay and l a b o r a t o r y  ( F i g u r e  1) .  The combined s p a c e  
w i l l  be used t o  s u p p o r t  t h e  Life  S c i e n c e s  F l i g h t  Exper iments  and V e s t i b u l a r  Func t ion  Research Programs. The 
f a c i l i t y  w i l l  house r e s e a r c h  equipment and p e r s o n n e l  i n  s u p p o r t  o f  t h e  development o f  a n i m a l ,  p l a n t  and t i s s u e  
e x p e r i m e n t s  fo r  t h e  Space lab  Life S c i e n c e s  program. The b u i l d i n g  w i l l  c o n t a i n  l a b o r a t o r i e s  equipped f o r  
r e s e a r c h  and f l i g h t  exper iment  development.  S p e c i f i c  programs t o  be s u p p o r t e d  are b i o l o g i c a l  and p l a n t  
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phys io logy ,  b i o c h e m i s t r y ,  mic rob io logy ,  and r a d i o b i o l o g y .  Assoc ia ted  p e r s o n n e l  and g e n e r a l  l a b o r a t o r y  space  
w i l l  be  provided f o r  s p a c e f l i g h t  r e l a t e d  L i f e  S c i e n c e s  a c t i v i t i e s .  

PROJECT JUSTIFICATION: 

NASA p l a n n i n g  for t h e  e x e c u t i o n  o f  Space lab  e x p e r i m e n t a t i o n ,  e n v i s i o n s  a mul t i- Center  involvement i n  t h e  
development and i n t e g r a t i o n  o f  human, p l a n t  and animal  exper iments .  Ames Research Cen te r  (ARC) h a s  been 
a s s i g n e d  t h e  l e a d  r o l e  i n  t h e  development o f  t h e  p l a n t  and animal  exper iments  f o r  Space lab .  The first d e d i c a t e d  
Life S c i e n c e s  l a b o r a t o r y  is schedu led  t o  be launched i n  l a t e  1981 and i n v o l v e s  a t  l ea s t  15-30 b i o l o g i c a l  
i n v e s t i g a t i o n s .  The r e s p o n s i b i l i t y  a s s i g n e d  t o  A R C  f o r  t h e  Life S c i e n c e s  Space lab  m i s s i o n s  r e q u i r e s  t h a t  a 
unique f a c i l i t y  be developed a t  t h e  Cen te r  t o  accommodate t h e  a c t i v i t i e s  r e q u i r e d  t o  f u l f i l l  i t s  r o l e  o v e r  t h e  
coming y e a r s .  These a c t i v i t i e s  i n c l u d e  : 

- R e c e i p t ,  i n s p e c t i o n ,  checkout  and u t i l i z a t i o n  o f  ground s u p p o r t  equipment ( G S E )  and f l i g h t  equipment.  

- R e c e i p t  and maintenance o f  b i o l o g i c a l  specimeps and t r a n s p o r t a t i o n  t o  o t h e r  l i f e  s c i e n c e s  c e n t e r s .  

- Development and checkout  o f  s p a c e f l i g h t  hardware and s o f t w a r e .  

- D e f i n i t i o n  o f  t h e  d a t a  r e q u i r e m e n t s  f o r  exper iments  and implementa t ion of  a d a t a  management p l a n .  

- P r e l i m i n a r y  t r a i n i n g  o f  p r i n c i p a l  i n v e s t i g a t o r s  ( P . I . ' s ) ,  payload s p e c i a l i s t s  and miss ion  s p e c i a l i s t s  i n  
e x p e r i m e n t a l  o p e r a t i o n  p r o c e d u r e s .  

- T e c h n i c a l  a s s i s t a n c e  t o  P .  I .  Is i n  p r e p a r i n g  b i o l o g i c a l  specimens f o r  p r e f l i g h t ,  f l i g h t  and p o s t - f l i g h t  
tes ts  and a n a l y s e s .  

- Packaging and s h i p p i n g  developed and checked o u t  exper iments  t o  o t h e r  NASA C e n t e r s  f o r  f i n a l  stages of 
i n t e g r a t i o n .  

- F l i g h t  s u p p o r t  f o r  t e s t i n g  o f  exper iment31 c o n t r o l s .  

- P o s t - f l i g h t  s u p p o r t  f o r  c o n t r o l  e x p e r i m e n t s ,  d a t a  r e d u c t i o n  and r e p o r t i n g .  
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The a c t i v i t i e s  performed i n  t h i s  f a c i l i t y  r e q u i r e  a c l o s e  i n t e r a c t i o n  among A R C ' S  management s t a f f ,  e n g i n e e r s ,  
s u p p o r t  c o n t r a c t o r s ,  P . I . ' s ,  and r e l a t e d  g roups  a t  o t h e r  NASA C e n t e r s .  T h i s  w i l l  i n v o l v e  45-48 p e o p l e  r o t a t i n g  
th rough  t h e  f a c i l i t y .  The new f a c i l i t y  must p r o v i d e  accommodations f o r  t h e  pe r sonne l  invo lved  i n  t h e  c o o r d i n a t i o n  
and management of  exper iments  as well  as t h o s e  d i r e c t l y  invo lved  i n  t h e  exper iments .  

P a r t i c i p a t i o n  i n  t h e  f i r s t  d e d i c a t e d  Life  S c i e n c e s  l a b o r a t o r y  r e q u i r e s  a d d i t i o n a l  o f f i c e  s p a c e ,  and a p h y s i c a l  
area i n  which t o  c a r r y  o u t  t h e  development and management a c t i v i t i e s .  Techn ica l  space  is r e q u i r e d  i n  t h e  
f a c i l i t y  f o r  f l i g h t  exper iment  bui ld- up,  t e s t  and check-out areas,  as w e l l  as s u p p o r t i n g  l a b o r a t o r y ,  c o n t r o l  
room, l i v e  specimen p r o c e s s i n g ,  and o f f i c e  areas. General  l a b o r a t o r y  space  is r e q u i r e d  f o r  s p a c e f l i g h t  r e l a t e d  
Li fe  S c i e n c e s  a c t i v i t i e s  such as: 

- Development and t e s t i n g  o f  b i o l o g i c a l  l i f e  s u p p o r t  hardware and new methods of  f e e d i n g ,  w a t e r i n g ,  waste 
remova l ,  and a i r  r e v i t a l i z a t i o n .  

- Development of  advanced animal  b i o i n s t r u m e n t a t i o n  and t e l e m e t r y  sys tems .  

- Dete rmina t ion  o f  t h e  t o l e r a n c e  o f  b i o l o g i c a l  sys tems  t o  t h e  v a r i o u s  env i ronmenta l  p a r a m e t e r s  o f  s p a c e f l i g h t  
( e . g . ,  n o i s e ,  v i b r a t i o n ,  conf inement ,  e t c . ) .  

IMPACT OF DELAY: 

T h i s  f a c i l i t y  is r e q u i r e d  t o  meet t h e  l aunch  d a t e  o f  t h e  f irst  d e d i c a t e d  L i f e  S c i e n c e s  Space lab  m i s s i o n ,  
SL5, schedu led  f o r  1981. C o n s t r u c t i o n  i n  FY 1980 i s  n e c e s s a r y  f o r  c o n s t r u c t i o n ,  equipment i n s t a l l a t i o n ,  
p e r s o n n e l  t r a i n i n g  and sys tems  check- out b e f o r e  t h e  f a c i l i t y  is o p e r a t i o n a l .  An a d d i t i o n a l  one y e a r  l e a d  t ime,  
p r i o r  t o  l a u n c h ,  is a l s o  r e q u i r e d  f o r  t h e  p r e p a r a t i o n  of t h e  exper iments  f o r  Space lab .  Th i s  p r o j e c t  is  d i r e c t l y  
t i e d  t o  t h e  first d e d i c a t e d  Life S c i e n c e s  l aunch  and d e l a y  would j e o p a r d i z e  t h e  program. Th i s  f a c i l i t y ,  as 
c o n f i g u r e d ,  w i l l  s u p p o r t  f u t u r e  Li fe  S c i e n c e s  programs on Space lab  a t  a maximum of  one d e d i c a t e d  l aunch  p e r  
y e a r .  Consequent ly ,  f u t u r e  m i s s i o n s  are c o n t i n g e n t  upon t h i s  f a c i l i t y  p r o j e c t .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  c o n s i s t s  of  a new two- story  a d d i t i o n  t o  t h e  east s i d e  o f  B u i l d i n g  N-240, and complete  m o d i f i c a t i o n  
The new a d d i t i o n  w i l l  be 11,600 g r o s s  s q u a r e  feet  of f u n c t i o n s  i n  t h e  east  h a l f  o f  B u i l d i n g  N-240 ( F i g u r e  2 ) .  

(1 ,077  s q u a r e  m e t e r s )  w i t h  a s t ee l  frame s t r u c t u r e  and p r e c a s t  c o n c r e t e  l l t i l t - u p l l  e x t e r i o r  w a l l s  t r e a t e d  t o  
match t h e  e x i s t i n g  b u i l d i n g .  
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The f i rs t  f l o o r  o f  t h e  a d d i t i o n  w i l l  house t h e  l i v e  specimen area and w i l l  i n c l u d e  a d e l i v e r y  dock,  h o l d i n g  
rooms, minor s u r g i c a l  area, and g e n e r a l  u t i l i t y  space .  F l o o r s ,  wal l s  and c e i l i n g s  i n  t h e s e  areas w i l l  be 
nonporous s u r f a c e s  w i t h  a washable f i n i s h .  The b a l a n c e  o f  t h e  f irst  f l o o r  w i l l  c o n t a i n  o f f i c e s ,  l a b o r a t o r i e s  
re la ted t o  t h e  h i g h  bay area,  l o c k e r  rooms, and t o i l e t  f a c i l i t i e s .  A h y d r a u l i c  e l e v a t o r  w i l l  be i n c l u d e d  t o  
c a r r y  equipment s u p p l i e s  t o  t h e  second f l o o r .  A new e n t r a n c e  w i l l  be p rov ided  t o  accommodate p e r s o n n e l  and 
v i s i t o r s  a s s o c i a t e d  w i t h  t h e  f a c i l i t y .  Three s t a i r w a y s ,  one o f  which w i l l  l e a d  t o  t h e  r o o f ,  w i l l  be p rov ided  
t o  accommodate i n t e r n a l  c i r c u l a t i o n  and t o  comply w i t h  Life S a f e t y  Code r e q u i r e m e n t s .  The second f l o o r  w i l l  
i n c l u d e  o f f i c e  s p a c e ,  confe rence  room, and t o i l e t  f a c i l i t i e s .  

The m o d i f i c a t i o n  of  16,000 s q u a r e  feet  (1 ,486  s q u a r e  meters) o f  h i g h  bay and l a b o r a t o r y  area i n  B u i l d i n g  
N-240 w i l l  p r o v i d e  space  f o r  exper iment  development,  i n t e g r a t i o n ,  check ,  l a b o r a t o r y  f u n c t i o n s ,  s t o r a g e ,  
s h i p p i n g ,  and r e c e i v i n g .  The a c c e l e r a t o r  v a u l t  w i l l  be modif ied  f o r  an  e l e c t r o n i c  l a b o r a t o r y ,  shop and bonded 
s t o r e s .  A new c o r r i d o r  th rough  t h e  e x i s t i n g  t e s t i n g  area west o f  t h e  h i g h  bay w i l l  a f f o r d  c i r c u l a t i o n  among 
areas no t  related t o  t h i s  p r o j e c t .  A p o r t i o n  o f  t h e  mechanical  room w i l l  be modif ied  f o r  a tes t  c o n t r o l  
computer room with  a raised f l o o r  sys tem.  
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PROJECT COST ESTIMATE: 

The c o s t  estimate f o r  t h i s  p r o j e c t  is based on a completed P r e l i m i n a r y  Eng ineer ing  Repor t .  

Uni t  o f  Uni t  
Measure Q u a n t i t v  c o s t  c o s t  

Land A c a u i s i t i o n . .  --- --- --- --- ....................................... 
C o n s t r u c t i o n . . . . . .  ....................................... --- --- --- 1.640.000 

Addi t ion  t o  B u i l d i n g  N-240 ............................. --- --- --- 1 ,240 ,000 
S i t e  p r e p a r a t i o n  ..................................... LS --- --- ( 190,000) 
A r c h i t e c t u r a l .  ....................................... SF 11,600 25.45 (295 ,000)  

Mechan ica l . . .  ........................................ SF 11,600 25.85 (300,000)  
S t r u c t u r a l . . . . . .  ..................................... SF 11,600 32.75 ( 380,000) 

Electr ical  ............................................ SF 11,600 6.45 ( 75,000)  

M o d i f i c a t i o n  t o  B u i l d i n g  N-240 ......................... - -- --- - -- 400,000 
A r c h i t e c t u r a l  ........................................ SF 16,000 8 .10  ( 130,000) 

........................................... 2.20 (35 ,000)  
Mechanical . .  ......................................... SF 16,000 5.60 (90 ,000)  
E l ec t r i c a l  ........................................... SF 16,000 9.05 (145,000)  

S t r u c t u r a l  SF 16,000 

F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e )  ........................... --- --- --- --- 
T o t a l . .  ............................................................................... 1.640.000 

L I S T  OF RELATED GRAPHICS: 

F i g u r e  I - Loca t ion  P l a n  
F i g u r e  2 - S i t e  P lan  

OTHER EQUIPMENT SUMMARY: 

Assoc ia ted  w i t h  t h i s  p r o j e c t  is approx imate ly  $1.8 m i l l i o n  o f  r e s e a r c h  and development equipment.  T h i s  i s  
needed t o  make t h i s  f a c i l i t y  complete .  
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FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE T H I S  PROJECT: 

There  are no p r e s e n t l y  known f u t u r e  r equ i r emen t s  t o  comple te  t h i s  p r o j e c t .  
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MODIFICATION OF AND ADDITION TO MATERIAL 
SCIENCES LABORATORY (N-240) 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

SUMMARY 

REPAIR 

Page No . Amount 
( I n  d o l l a r s )  

Summary of P r o j e c t  Amounts by Loca t ion :  

Ames  Research  Cen te r  ......................................................... 
Goddard Space F l i g h t  Cen te r  .................................................. 
J e t  P r o p u l s i o n  Labora to ry  .................................................... 
Johnson Space Cen te r  ......................................................... 
Kennedy Space Cen te r  ......................................................... 
Langley Resea rch  Center  ...................................................... 
Lewis Research  Cen te r  ........................................................ 
M a r s h a l l  Space F l i g h t  Cen te r  ................................................. 
Michoud Assembly F a c i l i t y  .................................................... 
N a t i o n a l  Space Technology L a b o r a t o r i e s  ....................................... 
Wallops F l i g h t  Cen te r  ........................................................ 
Misce l l aneous  P r o j e c t s  less t h a n  $150. 000 each  ............................... 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

PROJECT TITLE:  BeDair of F a c i l i t i e s  n o t  i n  Excess  o f  $500.000 Per P r o i e c t  

INSTALLATION: Var ious  L o c a t  i o n s  -. 

FY 1980 CoF ESTIMATE: $12.000.000 

I FY 1978: None FY 1979: None 

COGN I Z A N T  INSTALLATIONS/LOC A T I O N  OF PROJECT: Var ious  Loca t i ons  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  of t h e  Comptro l le r  

SUMMARY PURPOSE AND SCOPE: 

Th i s  is a new p r o j e c t  f o r  i n c l u s i o n  i n  t h e  Cons t ruc t i on  of  Fac i l i t ies  (CoF) program. 

T h i s  program is t o  p rov ide  f o r  t h e  l a rger ,  more b a s i c  and e s s e n t i a l  r e p a i r s  t o  f a c i l i t i e s  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 l a n t s  engaged i n  NASA a c t i v i t i e s .  Inc luded  i n  t h i s  p r o j e c t  are 
t h o s e  P r i o r i t y  repair  f a c i l i t y  needs  f o r  FY 1980 t h a t  can be f o r e s e e n  a t  t h e  time of  t h e  submission of  t h e s e  
estimates, and t h a t  a r e  e s t ima ted  n o t  t o  exceed $500,000 pe r  p r o j e c t .  The t h r u s t  of  t h i s  program is  t o  p rov ide  
a means t o  r e s t o r e  a p p r o p r i a t e  f a c i l i t i e s  or  components t h e r e o f ,  i n c l u d i n g  c o l l a t e r a l  equipment ,  t o  a c o n d i t i o n  
s u b s t a n t i a l l y  e q u i v a l e n t  t o  t h e i r  o r i g i n a l l y  i n t ended  and des igned  c a p a b i l i t y .  It i n c l u d e s  t h e  s u b s t a n t i a l l y  
e q u i v a l e n t  rep lacement  of u t i l i t y  sy s t ems  and c o l l a t e r a l  equipment n e c e s s i t a t e d  by i n c i p i e n t  o r  a c t u a l  breakdown 
and c o n s i d e r a t i o n  of  a s s o c i a t e d  obso l e sence .  The e x t e n t  and n a t u r e  o f  t h i s  work a l s o  i n c l u d e s  major  p r e v e n t i v e  
measures  which are normal ly  accomplished on a c y c l i c  s chedu le  of  g r e a t e r  t h a n  one y e a r .  Each o f  t h e  i n d i v i d u a l  
items con t a ined  i n  t h i s  y e a r ' s  r e q u e s t  f o r  f a c i l i t y  repair work is  i n  i t s e l f  a proper  f a c i l i t y  p r o j e c t .  Each 
r e p r e s e n t s  t h e  c o n s i s t e n t  a p p l i c a t i o n  of t h e  approved and accep t ed  d e f i n i t i o n  o f  a f a c i l i t y  p r o j e c t  and ,  i n  
t h i s  c o n t e x t ,  each i n c l u d e s  a l l  of  t h e  f a c i l i t y  work t h a t  needs t o  be done i n  t h e  budget  time frame,  o r  a l l  
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o f  t h e  f a c i l i t y  work t h a t  can be done i n  t h a t  time frame, as l i m i t e d  by c o n s t r a i n t s  o t h e r  t h a n  a v a i l a b i l i t y  
o f  r e s o u r c e s .  
t o  p l a c e  t h e  planned work under c o n t r a c t  i n  t h e  budget time frame. 

Each i n d i v i d u a l  item h a s  been e v a l u a t e d  a g a i n s t  a p p l i c a b l e  need dates ,  time l i n e s  and t h e  a b i l i t y  

The $12,000,000 r e q u e s t  for FY 1980 i s  f o r  t h o s e  p r o j e c t s  t h a t  are r e q u i r e d  i n  d i r e c t  s u p p o r t  of  c r i t i c a l  
programmatic and i n s t i t u t i o n a l  r e q u i r e m e n t s .  

PROJECT JUSTIFICATION: 

I n  p r i o r  y e a r s  it had been t h e  o b j e c t i v e  t o  accommodate t h e  larger r e p a i r  p r o j e c t s  w i t h i n  t h e  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  p r o j e c t  l i n e .  T h i s  had been done by an a d m i n i s t r a t i v e  d e t e r m i n a t i o n  t h a t  r e q u i r e d  r e p a i r  
p r o j e c t s  i n  e x c e s s  of  $100,000 t o  be managed as 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  p r o j e c t s .  T h i s  had been working 
r e a s o n a b l y  well u n t i l  t h e  p a s t  y e a r  o r  two when there appeared t o  be a s u r g e  o f  r e p a i r  work. Examination o f  
t h i s  i n d i c a t e d  t h a t  t h i s  s u r g e  was d i r e c t l y  related t o  t h e  fact  t h a t  a major  p o r t i o n  o f  our  b u i l d i n g  i n v e n t o r y  
i s  i n  t h e  15 + y e a r  o ld  b r a c k e t  and i n c r e a s e s  i n  r e p a i r  r e q u i r e m e n t s  were t o  be normal ly  expec ted .  I n  f a c t ,  
t h e r e  are s t a t i s t i c a l  bases t o  t h i s  e v a l u a t i o n  t h a t  prove t h a t  maintenance and r e p a i r  c o s t s  f o r  mechanical  
and e l ec t r i ca l  sys tems  i n  a t y p i c a l  b u i l d i n g  are a lmost  three times h i g h e r  d u r i n g  t h e  16- to  30-year p e r i o d  of 
a b u i l d i n g ' s  l i f e  t h a n  t h e y  are d u r i n g  t h e  i n i t i a l  15 y e a r s  o f  b e n e f i c i a l  occupancy. A t  abou t  t h e  15-year 
p o i n t  many e l ec t r i ca l  and mechanical  components r e a c h  t h e  end o f  t h e i r  s e r v i c e a b l e  o r  economic l i f e  and shou ld  
be r e p l a c e d  i n  t h e  i n t e r e s t  of long- term economy. Continued r e p a i r  o f  t h e s e  components u s u a l l y  r e q u i r e s  more 
r e s o u r c e s  i n  t h e  long  run t h a n  rep lacement  a f ter  t h e  end o f  t h e  economic l i f e  o f  t h e  o r i g i n a l  components. T h i s  
c o n d i t i o n  is  now be ing  rea l ized a t  l o c a t i o n s  such as Goddard Space F l i g h t  Cen te r  (GSFC) and Johnson Space 
C e n t e r  ( JSC) .  These more s p e c i f i c  p o i n t s ,  when coupled wi th  t he  s h e e r  age o f  o t h e r  p o r t i o n s  of  t h e  p l a n t ,  
such  as a t  Langley Research Cen te r  ( L a R C )  and L e w i s  Research C e n t e r  ( L e R C ) ,  demand a more p o s i t i v e  approach 
t o  t h e  needs  of  r e p a i r s  which are u r g e n t  and v i t a l .  Some 75 p e r c e n t  o f  o u r  p h y s i c a l  p l a n t  is i n  t h e  16- t o  
30- year o l d  b r a c k e t .  

A s  a consequence,  a new budget l i n e  item is i n c l u d e d  i n  t h i s  y e a r ' s  CoF budget  estimates. T h i s  program w i l l  
a c h i e v e  many o b j e c t i v e s :  

a.  P r o v i d e  t h e  matter of  r e p a i r  an  a p p r o p r i a t e  and bad ly  needed be t t e r  f o c u s .  

b .  P e r m i t  c e n t r a l  management and o v e r s i g h t ,  and t h u s  bet ter  a d d r e s s  p r i o r i t i e s  and changing c o n d i t i o n s .  

c .  Allow R&,PM f a c i l i t y  s e r v i c e s  budget estimates t o  address t i m e l y  r e c u r r e n t  annua l  c o s t s  and avo id  p e r i o d i c  
peaks  f o r  large c y c l i c  p r e v e n t i v e  work. 
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T h i s  is  a l l  w i t h i n  t h e  major t h r u s t  o f  p r e s e r v a t i o n  of  t h e  e x i s t i n g  p h y s i c a l  p l a n t  which,  a t  i t s  $6.0 b i l l i o n  
i n i t i a l  c o s t ,  r e p r e s e n t s  approx imate ly  $13.5 t o  14.0  b i l l i o n  i n  1979 d o l l a r s .  It is recogn ized  t h a t ,  as s u c h ,  
r e p a i r  is  c l o s e l y  r e l a t e d  t o  rehabilitation/modification. However, i t  is i n t e n d e d  t h a t  t h e  major d i s t i n c t i o n  
between t h e s e  classes of  work be whether  o r  n o t  t h e  i n t e n d e d  work i s  t o  b r i n g  the  " f a c i l i t y  and i ts  components 
t o  a c o n d i t i o n  s u b s t a n t i a l l y  e q u i v a l e n t  t o  i t s  des igned  c a p a c i t y ,  e f f i c i e n c y  and c a p a b i l i t i e s . "  If such  is 
t h e  case, t h e  work is p r o p e r l y  c l a s s e d  as " r e p a i r . 1 1  

An a n a l y s i s  o f  each of  t he  p r o j e c t s  which f o l l o w s  i n d i c a t e s  t h a t  t h i s  is  t h e  t y p e  o f  work which,  i n  a p ruden t  
b u s i n e s s- l i k e  way, must be addressed  and p r o g r e s s i v e l y  accompl ished.  Unless  t h i s  is done,  r e s u l t a n t  r i s k s  are  
i n c r e a s e d ,  and f u t u r e  c o s t s  o f  t h e  s p e c i f i c  work w i l l  be greater.  More i m p o r t a n t l y ,  t h e r e  w i l l  be i n c r e a s e d  
"unscheduled breakdowns", impac t ing  m i s s i o n s ,  and c o s t l y  s i t u a t i o n s  of  "Emergency Patch and Repair"  which 
w i l l  be r e q u i r e d  t o  make our  f a c i l i t i e s  as u s e f u l  as p o s s i b l e .  

T h i s  p r o j e c t  i n c l u d e s  o n l y  f a c i l i t y  r e p a i r  work hav ing  an e s t i m a t e d  c o s t  n o t  i n  e x c e s s  o f  $500,000.  The 
work covered i n  t h i s  p r o j e c t  i s  of  such  a n a t u r e  and magnitude t h a t  it canno t  be accompl ished by r o u t i n e  day- 
to- day f a c i l i t y  maintenance and r e p a i r  a c t i v i t i e s ,  o r  by re la ted r o u t i n e  f a c i l i t y  work e f f o r t s  t h a t  are prov ided  
f o r  i n  o t h e r  than  CoF estimates. Each r e p a i r  p r o j e c t  e s t i m a t e d  t o  c o s t  more t h a n  $500,000 i s  re f l ec ted  as a 
s e p a r a t e  major  CoF l i n e  item p r o j e c t .  Not i n c l u d e d  i n . t h i s  p r o j e c t  are the  o t h e r  minor f a c i l i t y  p r o j e c t s ;  
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 ,  and Minor C o n s t r u c t i o n  f a c i l i t i e s  p r o j e c t s  r e q u i r e d  i n  FY 1980. P r o v i s i o n s  
f o r  of  t h e s e  r e q u i r e m e n t s  are made under s e p a r a t e  p r o j e c t s  which are a l s o  i n c l u d e d  i n  t h e s e  CoF estimates. 

PROJECT DESCRIPTION: 

Proposed r e p a i r  items f o r  FY 1980 are o u t l i n e d  under "PROJECT COST ESTIMATE"; t h e y  t o t a l  $42,000,000. 
Deferral of t h i s  work would create h i g h  r i s k s  and consequences .  These would impact program s c h e d u l e s  and 
c r i t i c a l  i n s t i t u t i o n a l  f a c i l i t i e s  r e q u i r e m e n t s  i n  s u p p o r t  o f  Agency m i s s i o n  g o a l s  and o b j e c t i v e s .  

Of t h e  t o t a l  p r o j e c t s  l i s t e d ,  $10,650,000 r e p r e s e n t s  d iscrete  work packages  a t  d e s i g n a t e d  NASA i n s t a l l a t i o n s .  
The remain ing  $1,350,000 re la tes  t o  t h o s e  smaller r e p a i r  p r o j e c t s  estimated t o  c o s t  $150,000 o r  less, t h e  
n a t u r e  and purpose  of  which are t h e  same as f o r  t h a t  work s p e c i f i c a l l y  d e l i n e a t e d  bu t  which,  because  o f  t h e i r  
i n d i v i d u a l  smaller s i z e s ,  are n o t  l i s t e d  by item. A t  t h i s  time, t h e  items i n  t h i s  t o t a l  package are c o n s i d e r e d  
t o  be o f  h i g h e r  p r i o r i t y .  They have been c a r e f u l l y  se lected from l ists  t o t a l l i n g  abou t  $25 m i l l i o n .  T h i s  FY 
1980 l i s t i n g  t h u s  r e p r e s e n t s  a modest increment  i n  r e l a t i o n  t o  t h e  e x i s t i n g  t o t a l  back log  o f  t h i s  t y p e  o f  work 
f o r  which p r o v i s i o n s  must be made o v e r  t h e  n e x t  s e v e r a l  y e a r s .  

A s  i n d i c a t e d  above,  t h e  p r o j e c t s  i n  t h i s  r e q u e s t  are c o n s i d e r e d  t o  be o f  t h e  h i g h e s t  p r e s e n t  p r i o r i t y  on t h e  
bas i s  o f  r e l a t i v e  urgency and expec ted  r e t u r n  on t h e  inves tment  i n v o l v e d .  It is  r e c o g n i z e d ,  however, t h a t  
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d u r i n g  t h e  c o u r s e  of  t h e  y e a r  some rea r rangement  o f  p r i o r i t i e s  may be n e c e s s a r y .  It is a l s o  r e a l i s t i c  t o  
assume t h a t  a change i n  some o f  t h e  items t o  be accomplished w i t h i n  t h e  a l l o c a t e d  r e s o u r c e s  may be r e q u i r e d .  
For  t h e  purpose  of j u s t i f y i n g  t h i s  e s t i m a t e d  f a c i l i t i e s  r e p a i r  r e q u i r e m e n t ,  a ' t e n t a t i v e  l i s t i n g  o f  p r o j e c t s  
i s  set  f o r t h  under "PROJECT COST ESTIMATE." They w i l l  be accompl ished on a p r i o r i t y  b a s i s .  The t o t a l  o f  
$10,650,000 f o r  s e p a r a t e  p r o j e c t s  re la tes  t o  t h e  f o l l o w i n g  broad c a t e g o r i e s  o f  f a c i l i t i e s :  

a .  U t i l i t y  D i s t r i b u t i o n  Systems .............................................................. 3,015,000 

b .  B u i l d i n g s  and S t r u c t u r e s  .................................................................. 4,435,000 

c .  Roads and Grounds ......................................................................... 1,165,000 

d .  Equipment ................................................................................. 2,035,000 

The a d d i t i o n a l  lump sum estimate o f  $1 ,350 ,000  f o r  smaller p r o j e c t s  t h u s  p r o v i d e s  a t o t a l  of $12,000,000 for  
t h i s  program. 

PROJECT COST ESTIMATE: 

A .  A m e s  Research Cen te r  ( A R C )  .................................................................. 1.280.000 

1 .  Repair  of V a r i a b l e  Frequency Power Systems .............................................. 440,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  of  o b s o l e t e  s w i t c h g e a r ,  c i r c u i t  b r e a k e r s ,  c o n t r o l s ,  c e n t r a l  
equipment of  f o u r  :rii:'cor g e n e r a t o r  sets ,  and t h e  two a s s o c i a t e d  6 . 9  kv f e e d e r s  which make up t h e  ARC v a r i a b l e  
f requency  power sys tem.  T h i s  equipment h a s  been i n  c o n t i n u o u s  o p e r a t i o n  w i t h o u t  a shutdown f o r  major  r e p a i r s  
s i n c e  i t s  i n s t a l l a t i o n  i n  1945. Most of  t h e  equipment is no l o n g e r  manufactured and equipment which is 
manufactured h a s  become more d i f f i c u l t  t o  a c q u i r e .  Numerous d e l a y s  i n  t h e  o p e r a t i o n  o f t h e  t u n n e l  have o c c u r r e d  
because  of  problems w i t h  deformed s h a f t s ,  l i n k  p i n s  and e l ec t r i ca l  c o n t a c t s .  T h i s  f a c i l i t y  had f o u r  f a i l u r e s  
i n  a six-month time span (January- June 1978) impac t ing  t h e  o p e r a t i o n  o f  t h e  major f a c i l i t i e s  t h a t  u t i l i z e  t h i s  
power. F a i l u r e  t o  r e p l a c e  t h i s  equipment w i l l  r e s u l t  i n  more unscheduled shutdowns. T h i s  sys tem s u p p o r t s  
work performed i n  t h e  2x2-Foot Wind Tunnel ,  B u i l d i n g  N-227; 20g C e n t r i f u g e  B u i l d i n g ,  B u i l d i n g  N-221A; and t h e  
40x80-Foot Wind Tunnel ,  B u i l d i n g  N-221. 

CF 12-4 



2.  Repa i r  of  E lec t r i ca l  Dr ive  Equipment .................................................... 31 0,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  o v e r h a u l  and rewinding of  t h e  motors  and g e n e r a t o r s  a s s o c i a t e d  w i t h  t h e  
7x10-Foot Wind Tunnel ,  B u i l d i n g  N-216, d r i v e  sys tem.  T h i s  work i n c l u d e s  t h e  rep lacement  o f  o b s o l e t e  s w i t c h g e a r ,  
c i r c u i t  b r e a k e r s ,  c o n t r o l s ,  and t h e  o v e r h a u l  of  a u x i l i a r y  s u p p o r t  motors  and g e n e r a t o r s  l o c a t e d  i n  t h e  Thermal 
P r o t e c t i o n  L a b o r a t o r y ,  B u i l d i n g  N-234, and t h e  Arc J e t  F a c i l i t y ,  B u i l d i n g  N-238. Most o f  t h e  equipment h a s  
been i n  o p e r a t i o n  f o r  30 y e a r s  w i t h o u t  major maintenance o r  o v e r h a u l .  Many o f  t h e  p a r t s  are n o t  a v a i l a b l e  
f o r  t h e  s w i t c h g e a r  and c i r c u i t  b r e a k e r s .  A s  a r e s u l t  of t h e  u n a v a i l a b i l i t y  o f  t h e  equipment ,  many p a r t s  are  
s p e c i a l l y  f a b r i c a t e d  t h u s  c o s t i n g  more t h a n  new p a r t s .  T h i s  equipment h a s  become u n r e l i a b l e  w i t h  a h i g h  r i s k  
of f a i l u r e .  I n  t h e  e v e n t  of  f a i l u r e ,  t h e  o p e r a t i o n  of  a s s o c i a t e d  f a c i l i t i e s  (3.5- Foot Wind Tunnel and A i r  J e t  
F a c i l i t y )  a l s o  w i l l  be s e v e r e l y  a f f e c t e d .  

3 .  Repa i r  of B u i l d i n g  E x t e r i o r s ,  Var ious  B u i l d i n g s  ......................................... 165,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of  t h e  s i d i n g  t o  B u i l d i n g s  N-206, N-206A, N-207, N-211, N-229, 
N-230, N-231, N-234, N-235, and N-236. T h i s  i n v o l v e s  w a t e r p r o o f i n g  c o n c r e t e  s u r f a c e s  o f  t h e  b u i l d i n g s  and 
s a n d b l a s t i n g  and p a i n t i n g  of  two metal b u i l d i n g s .  I n  a d d i t i o n ,  t h e  windows and s c r e e n  rep lacements  w i l l  be  
r e c a u l k e d .  These b u i l d i n g s  are an a v e r a g e  of 22 y e a r s  o l d  and i n  need o f  r e p a i r .  During heavy r a i n s ,  t h e  
c o n c r e t e  b u i l d i n g s  l e a k  c a u s i n g  water damage t o  t h e  i n t e r i o r  o f t h e  b u i l d i n g s .  Rust  and c o r r o s i o n  have s e r i o u s l y  
d e t e r i o r a t e d  t h e  e x t e r i o r  s u r f a c e s  of  t h e  metal b u i l d i n g s .  

4 .  Repa i r  of t h e  Steam Vacuum System, B u i l d i n g  N-234A ...................................... 365,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  t h e  i n t e r n a l  s u r f a c e s  o f  t h e  Steam Vacuum System. T h i s  work 
w i l l  i n c l u d e  t h e  c l e a n i n g ,  r e b u i l d i n g  and epoxy c o a t i n g  of  t h e  p i p i n g  and rep lacement  o f  t h e  t u r n i n g  vanes  and 
n o z z l e  . a s sembl ies .  I n  a d d i t i o n  t h e  e x i s t i n g  c o o l i n g  water t a n k  h a s  a moveable wooden b a f f l e  which is  damaged 
and d o e s  n o t  e f f e c t i v e l y  s e p a r a t e  t h e  c o l d  and h o t  water. The wooden b a f f l e  w i l l  be r e p l a c e d  w i t h  new d i f f u s e r  
t y p e  P i p i n g .  The r e p a i r  of  t h i s  sys tem w i l l  r educe  t h e  steam l o s s e s  due t o  l e a k s  and i n c r e a s e  t h e  e f f i c i e n c y  
of t h e  sys tem.  
r e p a i r .  

I f  t h i s  d e t e r i o r a t i o n  is  al lowed t o  c o n t i n u e ,  t h e  f a c i l i t y  cou ld  be damaged beyond economic 

B. Goddard SDace F l i n h t  C e n t e r  (GSFC .......................................................... 
1 .  Repa i r  o f  E l e v a t o r s ,  B u i l d i n g s  14 and 23 ............................................... 200,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of  two h y d r a u l i c  e l e v a t o r s ,  one i n  t h e  S p a c e c r a f t  O p e r a t i o n s  
F a c i l i t y ,  B u i l d i n g  1 4 ,  and t h e  second i n  t h e  Data I n t e r p r e t a t i o n  L a b o r a t o r y ,  B u i l d i n g  23. T h i s  r e p a i r  work 
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i n c l u d e s  t h e  cabs, related equipment ,  and a l l  worn p a r t s .  The e l e v a t o r  i n  B u i l d i n g  14 was i n s t a l l e d  when the  
b u i l d i n g  was c o n s t r u c t e d  i n  1964,  and t h e  one i n  B u i l d i n g  23 d u r i n g  c o n s t r u c t i o n  i n  1965. These e l e v a t o r s  
have been i n  c o n s t a n t  use  s i n c e  t h e n  f o r  t r a n s p o r t i n g  b o t h  p e r s o n n e l  and heavy equipment i n  s u p p o r t  o f  s p a c e c r a f t  
programs and d a t a  r e d u c t i o n .  The downtime of these e l e v a t o r s  is now e x c e s s i v e  due t o  t h e i r  age and t h e  
d i f f i c u l t y  i n  o b t a i n i n g  p a r t s  f o r  t h e  o u t d a t e d  equipment.  T h i s  equipment must be r e p a i r e d  a t  t h i s  time t o  
i n c r e a s e  t h e  r e l i a b i l i t y  t o  an a c c e p t a b l e  l e v e l  r e q u i r e d  by t h e  programmatic computer and d a t a  r e d u c t i o n  
o p e r a t i o n s  b e i n g  conducted i n  t h e s e  b u i l d i n g s .  The d e l a y  i n  p r o v i d i n g  f o r  t h i s  r e p a i r  w i l l  r e s u l t  i n  t h e  
c o n t i n u a t i o n  o f  t h e  p r e s e n t  u n s a t i s f a c t o r y  c o n d i t i o n s ,  i n c r e a s e d  downtime and maintenance c o s t ,  more e x p e n s i v e  
c o s t  i n  t h e  f u t u r e ,  and i n a d e q u a t e  s u p p o r t  of  o p e r a t i o n a l  s p a c e c r a f t  programs. 

2 .  Repa i r  of  Roofs,  Ins t rument  C o n s t r u c t i o n  and I n s t a l l a t i o n  L a b o r a t o r y ,  B u i l d i n g  5 ,  
B u s i n e s s  O p e r a t i o n s  B u i l d i n g ,  B u i l d i n g  1 8 ,  and M e t e o r o l o g i c a l  Systems Development 
L a b o r a t o r y ,  B u i l d i n g  21 ................................................................ 395 , 000 

T h i s  p r o j e c t  i n v o l v e s  t h e  r e p a i r  o f  approx imate ly  145,000 s q u a r e  fee t  (13,470 s q u a r e  meters) o f  r o o f  
s u r f a c e s  Of B u i l d i n g s  5 ,  18, and 21 a t  GSFC. T h i s  work i n c l u d e s  t h e  removal o f  t h e  d e t e r i o r a t e d  r o o f i n g  
material and i n s u l a t i o n ,  and the  i n s t a l l a t i o n  o f  new material. T h i s  work a l s o  i n c l u d e s  t h e  r e p a i r  o f  t h e  
f l a s h i n g ,  e x t e r i o r  s i d i n g ,  masonry work, and t h e  roof  d r a i n a g e  where n e c e s s a r y .  A m o i s t u r e  i n v a s i o n  and l e a k  
l o c a t i n g  s u r v e y  was conducted of  750,000 s q u a r e  feet  (69,675 s q u a r e  meters) o f  b u i l t  up r o o f i n g  s e r v i n g  t h e  
GSFC f a c i l i t i e s .  T h i s  su rvey  r e v e a l e d  c h r o n i c  c r a c k i n g  o f  r o o f i n g  f e l t s ,  s e v e r e  edge and d r a i n  f l a s h i n g  
f a i l u r e ,  and b l i s t e r s  on t h e  r o o f i n g  of  t h e s e  b u i l d i n g s .  These r o o f s  have f u r t h e r  d e t e r i o r a t e d  s i n c e  t h e  
s u r v e y  and now r e q u i r e  e x t e n s i v e  r e p a i r  work t o  r e s t o r e  them t o  a c c e p t a b l e  c o n d i t i o n s .  Roof d e t e r i o r a t i o n  due 
t o  normal a g i n g  and n e c e s s a r y  roof  t r a f f i c  has r e s u l t e d  i n  a n  i n c r e a s i n g  f requency  of  r o o f  leaks.  T h i s  c o n d i t i o n  
h a s  r e s u l t e d  i n  e x t e n s i v e  maintenance c o s t s  and t h r e a t e n s  s c i e n t i f i c  and b u i l d i n g  equipment and re la ted 
programmatic tes t  o p e r a t i o n s  be ing  conducted i n  t h e s e  b u i l d i n g s .  For t h e s e  r e a s o n s ,  B u i l d i n g s  5 ,  18 ,  and 21 
were selected as t h e  most u rgen t  need f o r  r o o f  r e p a i r .  The remaining b u i l d i n g s  surveyed have been r e p a i r e d  
o r  are i n  a more f a v o r a b l e  c o n d i t i o n  and major r o o f i n g  r e p a i r s  can be d e f e r r e d .  

C .  J e t  ProDuls ion  L a b o r a t o r v  ( J P L >  ............................................................. 850.000 
1 .  Repa i r  t o  E x t e r i o r s  of  Var ious  B u i l d i n g s  ........................... ..................... 400,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r ,  p r o t e c t i o n  and e x t e r i o r  s e a l i n g  of  f o u r  b u i l d i n g s .  The work 
i n v o l v e s  t h e  e x t e r i o r  p a i n t i n g  of  approx imate ly  130,300 s q u a r e  feet  (12 ,100  s q u a r e  meters) o f  s u r f a c e .  The 
areas i n c l u d e  t h e  Space S c i e n c e  I n s t r u m e n t  Systems L a b o r a t o r y ,  B u i l d i n g  168, a t  36,600 s q u a r e  feet  ( 3  , 400 
s q u a r e  meters); t h e  Eng ineer ing  Office B u i l d i n g  169 a t  33,700 s q u a r e  feet  ( 3 , 1 0 0  s q u a r e  meters); t h e  P h y s i c a l  
S c i e n c e  L a b b r a t o r y  Bui ld ing  183, a t  40,500 s q u a r e  feet  (3 ,800  s q u a r e  meters); and t h e  Procurement Office 
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B u i l d i n g  190,  a t  19,500 s q u a r e  feet  (1 ,800  s q u a r e  m e t e r s ) .  Also i n c l u d e d  is t h e  c a u l k i n g  of  55,700 l i n e a r  
fee t  (17 ,000  m e t e r s )  o f  c u r t a i n  w a l l  j o i n t s  i n  a l l  f o u r  b u i l d i n g s  and t h e  epoxy p r e s s u r e  g r o u t i n g  o f  4,400 
l i n e a r  feet  (1 ,300 meters) o f  c r a c k s  i n  t h e  c o n c r e t e  s t r u c t u r e  of  B u i l d i n g  168 a t  2 ,100 l i n e a r  fee t  (600 
m e t e r s ) ,  and B u i l d i n g  169 a t  2 ,300  l i n e a r  feet  (700 meters). T h i s  work, which supplements  t h e  r o o f  r e p a i r s  
done s e v e r a l  y e a r s  ago ,  w i l l  complete  t h e  s e a l i n g  and w a t e r p r o o f i n g  o f  t h e  e x t e r i o r  s u r f a c e s  of t h e s e  f o u r  
major  s t r u c t u r e s  a t  J P L .  The e x t e r i o r  p a i n t i n g  and s e a l i n g  o f  t h e  minor s t r u c t u r e  c r a c k s  of  t h e s e  b u i l d i n g s  
h a s  n o t  been done s i n c e  t h e  1967-1969 p e r i o d .  The p r e s e n t  p a i n t  is l o n g  overdue f o r  r e c o a t i n g ,  r e p a i r i n g  and 
a p p l i c a b l e  p r o c e d u r e s  t o  b r i n g  i t  up t o  a q u a l i t y  s u r f a c e .  I n  p a r t i c u l a r ,  a t t e n t i o n  must be p a i d  t o  t h e  c u r t a i n  
wall c o n s t r u c t i o n  of  t h e s e  b u i l d i n g s  which,  o v e r  t h e  y e a r s ,  t e n d s  t o  d e t e r i o r a t e  and ,  w i t h  d r i e d  o u t  c a u l k i n g ,  
i n d u c e s  c r a c k s  t h a t  pe rmi t  t h e  e n t r a n c e  of  r a i n  water a t  numerous l o c a t i o n s .  T h i s ,  i n  t u r n ,  a c c e l e r a t e d  r u s t i n g  
and s t r u c t u r a l  and wall /column d e t e r i o r a t i o n .  T h i s  work is  basic t o  t h e  long  term p r e s e r v a t i o n  o f  t h e s e  
f a c i l i t i e s .  

2 .  Repair  t o  Roofs on Var ious  B u i l d i n g s  ................................................... 220,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r ,  r ep lacement  and m o d i f i c a t i o n  t o  t h e  r o o f s  o f  f o u r  b u i l d i n g s .  
Replacement o f  r o o f i n g  is proposed f o r  12,400 s q u a r e  feet  (1 ,200  s q u a r e  m e t e r s )  o f  t h e  25- foot  Space  S i m u l a t o r ,  
B u i l d i n g  150; 4,100 s q u a r e  feet (400 s q u a r e  meters) f o r  t h e  west p o r t i o n  o f  t h e  Engineer ing/Mechanics  B u i l d i n g  
157; and 3 ,400 s q u a r e  feet  (300 s q u a r e  meters) of t h e  penthouse  area o f  t h e  Telecommunications B u i l d i n g  238. 
Some 10,200 s q u a r e  feet  (900 s q u a r e  meters) o f  t h e  Materials Research P r o c e s s i n g  L a b o r a t o r y ,  B u i l d i n g  158 , 
w i l l  have a new roof  i n s t a l l e d  a l o n g  w i t h  d e m o l i t i o n  of  abandoned c o o l i n g  towers  t h e r e o n ,  r ep lacement  o f  p a r a p e t  
c a p s  and r e s l o p i n g  of  t h e  roof  f o r  p r o p e r  d r a i n a g e  and r a i s i n g  of  t h e  a i r  h a n d l e r  equipment t h e r e o n .  The r o o f s  
o f  t h e s e  f o u r  b u i l d i n g s ,  i n  t h e  areas s p e c i f i e d ,  are i n  ex t remely  poor c o n d i t i o n .  The r e c e n t  w i n t e r  r a i n s t o r m s  
caused numerous l e a k s  t h a t  p e n e t r a t e d  t h e  i n t e r i o r  of t h e  b u i l d i n g s  t o  t h e  e x t e n t  t h a t  water had t o  be mopped 
up i n  B u i l d i n g  158. Also, l e a k a g e  was e v i d e n t  i n  t h e  o t h e r  b u i l d i n g s .  T h i s  s p e c i f i c  work is e s s e n t i a l  now 
and of  s u f f i c i e n t  urgency t h a t  i t  must be i n c l u d e d  i n  t h i s  r e q u e s t  a t  t h i s  time. It is  f e l t  t h a t  f u r t h e r  
d e t e r i o r a t i o n  of  t h e  r o o f s  would p r o v i d e  a n  u n t e n a b l e  s i t u a t i o n  f o r  t h e  t e n a n t s  on t h e  upper f l o o r s  of  t h e s e  
b u i l d i n g s  and compound t h e  d e t e r i o r a t i o n  o f  t h e s e  f a c i l i t i e s .  

3. Repa i r  of  Roads, Table  Mountain,  C a l i f o r n i a . . . .  ......................................... 230,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  approx imate ly  140,000 s q u a r e  feet  (13,000 s q u a r e  m e t e r s )  of  
b a d l y  damaged r o a d s  and t h e  r e r o u t i n g  o f  approx imate ly  7,000 s q u a r e  feet  (650 s q u a r e  m e t e r s )  o f  e x i s t i n g  road  
a t  T a b l e  Mountain,  C a l i f o r n i a .  The T a b l e  Mountain F a c i l i t y  is  a government-owned s i t e  which is  used t o  s u p p o r t  
J P L  programs th rough  a s t r o n o m i c a l  o b s e r v a t i o n s / r e s e a r c h ,  and f o r  t h e  development and t e s t i n g  o f  s o l a r  power 
d e v i c e s  f o r  s p a c e c r a f t  a p p l i c a t i o n s .  The r o a d s  w i t h i n  t h e  main complex a l l  r e q u i r e  t h e  removal o f  e x i s t i n g  
p a v i n g ,  removal of a l l  wet base  material and r e p l a c i n g  it w i t h  s u i t a b l e  material, compaction o f  new b a s e ,  and 
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t h e  i n s t a l l a t i o n  of  a new + i n c h  ( 7 . 6- c e n t i m e t e r s )  a s p h a l t i c  c o n c r e t e  s u r f a c e  w i t h  a seal c o a t .  The road t o  
t h e  Users' Area w i l l  need a s l u r r y  c o a t  on e x i s t i n g  s u r f a c e  on ly .  A p o r t i o n  of t h e  e x i s t i n g  boundary road 
w i l l  be r e r o u t e d  through t h e  complex. A r e c e n t  i n s p e c t i o n  o f  t he  road c o n d i t i o n s  a t  Table Mountain d i s c l o s e d  
t h a t ,  i n  a l l  cases, t h e  r o a d s  showed e x c e s s i v e  c r a c k i n g  and b r e a k i n g  due t o  u n s t a b l e  base material. These 
r o a d s  r e q u i r e  t h i s  r e p a i r  i n  o r d e r  t o  p l a c e  them i n  a more safe and s a t i s f a c t o r y  c o n d i t i o n .  The area of  Tab le  
Mountain is s u b j e c t e d  t o  ex t remes  i n  climate from very  h o t  t o  v e r y  c o l d  and from v e r y  wet t o  v e r y  d r y ,  and 
g e n e r a l  maintenance would n o t  be adequa te  t o  r e p a i r  them t o  an  a c c e p t a b l e  c o n d i t i o n .  

D .  Johnson SDace C e n t e r  (JSC) .................................................................. 910.000 

1 .  Repa i r  of Steam, C h i l l e d  Water, and Compressed Air Systems,  
B u i l d i n g  24 Complex 200,000 ..................................................................... 
T h i s  p r o j e c t  addresses a long- range requ i rement  f o r  t he  r e p a i r  of  v a r i o u s  components o f  JSC's pr imary 

u t i l i t i e s  g e n e r a t i o n  and t r a n s m i s s i o n  .systems l o c a t e d  i n  t h e  C e n t r a l  H e a t i n g  and Cool ing P l a n t ,  B u i l d i n g  2 4 ,  
and a s s o c i a t e d  u t i l i t y  t u n n e l s  and c o o l i n g  towers .  
compressors ,  h e a t  exchangers ,  c o n t r o l s ,  a water pump, and c o o l i n g  water p i p i n g  i n  t h e  compressed a i r  g e n e r a t i o n  
sys tem of B u i l d i n g  24.  The work a l s o  i n c l u d e s  rep lacement  o f  approx imate ly  10 expans ion  j o i n t s  w i t h  l o o p s ,  
r e p a i r  o r  r ep lacement  of 10 v a l v e s ,  and r e p a i r  of p i p e  i n s u l a t i o n  i n  t h e  steam and condensa te  l i n e s  l o c a t e d  
i n  t h e  u t i l i t y  t u n n e l  sys tem.  
water and condenser  water v a l v e s  i n  t h e  u t i l i t y  t u n n e l  sys tem,  and rep lacement  of  i n s u l a t i o n  on one c h i l l e r  
e v a p o r a t o r  and economizer l o c a t e d  i n  B u i l d i n g  24.  The p r o j e c t  a l s o  i n c l u d e s  r e p a i r  o f  f o u r  200-horsepower 
condense r  water pumps l o c a t e d  a t  t h e  c o o l i n g  tower .  Though there have been no breakdowns o r  outward s i g n s  of 
t r o u b l e ,  t h i s  is t h e  time when t h e s e  components have reached t h e i r  normal l i f e  expec tancy  based on e x p e r i e n c e  
and m a n u f a c t u r e r s '  recommendations. T h i s  work is beyond the  scope and c a p a b i l i t y  o f  t h e  annua l  maintenance 
program. The purpose  of t h i s  p r o j e c t  is t o  m a i n t a i n  t h e  r e l i a b i l i t y ,  e f f i c i e n c y ,  and s a f e t y  r e q u i r e m e n t s  of 
t h e  i n s t a l l a t i o n ' s  basic u t i l i t y  sys tems  t h a t  are  g e n e r a t e d  and d i s t r i b u t e d  from t h e  C e n t r a l  Hea t ing  and Cool ing 
P l a n t .  
m a i n t a i n e d  i n  optimum o p e r a t i n g  c o n d i t i o n .  

The work i n c l u d e s  r e p a i r  o f  three c e n t r a l  u t i l i t y  a i r  

Work on t h e  c h i l l e d  water system i n c l u d e s  r e p a i r  o r  rep lacement  o f  10 c h i l l e d  

These sys tems  are e s s e n t i a l  i n g r e d i e n t s  of  t h e  C e n t e r ' s  ene rgy  c o n s e r v a t i o n  program and must be 

2. Repa i r  of  Roofs,  Var ious  B u i l d i n g s  ...................................................... 250,000 

T h i s  p r o j e c t  addresses a long- range requ i rement  t o  p r o g r e s s i v e l y  r e p a i r  t h e  r o o f s  o f  b u i l d i n g s  a t  t h e  
Johnson Space Cen te r .  T h i s  p r o j e c t  p r o v i d e s  f o r  r o o f  work on B u i l d i n g s  9, 351, 352,  353, 354 and 380. The 
work w i l l  c o n s i s t  of  removing and r e p l a c i n g  r o o f i n g  material, r e s e a l i n g  and c a u l k i n g  p e r i m e t e r  f l a s h i n g  and 
f l a s h i n g  a t  r o o f  p e n e t r a t i o n s ,  and rep lacement  o f  r o o f  i n s u l a t i o n  board as r e q u i r e d .  Mois tu re  re l ie f  v e n t s  
w i l l  be p rov ided  where e x c e s s i v e  m o i s t u r e  c o l l e c t s .  A t o t a l  of  approx imate ly  46,800 s q u a r e  feet  ( 4 , 3 4 8  s q u a r e  
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meters) of b u i l t - u p  r o o f i n g  and approx imate ly  1 ,163  l i n e a r  feet  (354 meters) o f  neoprene f l a s h i n g  w i l l  be 
r e p l a c e d  on B u i l d i n g s  9 ( T e c h n i c a l  S e r v i c e s  F a c i l i t y )  and 380 (Hazardous Material S t o r a g e  F a c i l i t y ) .  A t o t a l  
o f  approx imate ly  19,300 s q u a r e  feet  ( 1 , 7 9 3  s q u a r e  meters) o f  acid r e s i s t a n t  e l a s t o m e r i c  s h e e t i n g  and 
a p p r o x i m a t e l y  1 ,263  l i n e a r  feet  (385 meters) o f  neoprene f l a s h i n g  w i l l  be r e p l a c e d  on B u i l d i n g s  351,  352,  353 
and 354, i n  t h e  Thermochemical Test Area. Work on B u i l d i n g  380 i n c l u d e s  t h e  a d d i t i o n  o f  a l i g h t - w e i g h t  c o n c r e t e  
f i l l  on t h e  r o o f  s l a b  and i n s t a l l a t i o n  o f  a b u i l t - u p  r o o f .  T h i s  p r o j e c t  is e s s e n t i a l  t o  t h e  con t inued  o p e r a t i o n  
o f  t h e s e  JSC f a c i l i t i e s .  Over t h e  p a s t  12 y e a r s ,  t h e  normal a g i n g  p r o c e s s  t o g e t h e r  w l t h  v a r i o u s  b u i l d i n g  
m o d i f i c a t i o n s  a f f e c t i n g  t h e  r o o f s  and t h e  p resence  o f  numerous roof  p e n e t r a t i o n s  have combined t o  s i g n i f i c a n t l y  
r e d u c e  t h e  i n t e g r i t y  of  t h e  r o o f s .  Weather ing,  b l i s t e r i n g ,  and f l a s h i n g  f a i l u r e s  have r e s u l t e d  i n  numerous 
l e a k s  and m o i s t u r e  p e n e t r a t i o n s .  T h i s  p r o j e c t  is needed t o  p r e c l u d e  damage t o  t h e  b u i l d i n g  s t r u c t u r e s ,  as 
well as damage t o  i n t e r i o r  c e i l i n g  p a n e l s ,  e l ec t r i ca l  p a n e l s ,  and s e n s i t i v e  equipment and e l e c t r o n i c s .  

3 .  Repa i r  of t h e  Electr ical  D i s t r i b u t i o n  System ............................................ 230,000 

T h i s  p r o j e c t  addresses a long- range requ i rement  t o  r e p l a c e  d e t e r i o r a t e d  f e e d e r  cables i n  t h e  C e n t e r ' s  
e l ec t r i ca l  d i s t r i b u t i o n  sys tem.  The work i n c l u d e s  r e p l a c i n g  approx imate ly  19,050 l i n e a r  fee t  (5 ,806  meters) 
o f  e x i s t i n g  15-KV, 400 m c m ,  underground cable,  e x t e n d i n g  from t h e  s u b s t a t i o n  t o  t h e  u t i l i t y  t u n n e l ,  i d e n t i f i e d  
as feeders 1-8, 2-6, 2-7; t he  cable from the s u b s t a t i o n  t o  B u i l d i n g  222 ( f e e d e r  3-11; and t h e  c a b l e  from t h e  
s u b s t a t i o n  t o  B u i l d i n g s  32 and 36 i d e n t i f i e d  as feeder 2-12. The e x i s t i n g  cable i n  t h e  C e n t e r ' s  e lec t r ica l  
d i s t r i b u t i o n  system has been i n  c o n t i n u o u s  s e r v i c e  f o r  t h e  p a s t  12 y e a r s ,  d u r i n g  which time a l a r g e  amount of 
unscheduled maintenance h a s  been r e q u i r e d .  Past f a u l t s  have been r e p a i r e d  as t h e y  have o c c u r r e d ,  b u t  t h e s e  
r e p a i r s  have n o t  been of  t h e  magnitude t o  p r e v e n t  f u t u r e  f a i l u r e s  o f  a p o t e n t i a l l y  e x t e n s i v e  n a t u r e .  The 
d e f e c t i v e  c o n d i t i o n  of t h e  cable, a t  t h i s  s tage,  i n d i c a t e s  t h a t  r ep lacement  i s  now r e q u i r e d  t o  a s s u r e  t h e  
d e s i r e d  d e g r e e  of r e l i a b i l i t y  of  power t o  t h e  C e n t e r ' s  f a c i l i t i e s  t o  avo id  any major program impac t s .  

4 .  Repa i r  of Roofs,  NASA I n d u s t r i a l  P l a n t ,  Downey, C a l i f o r n i a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  r o o f s  o f  B u i l d i n g s  001 and 290 a t  t h e  N A S A  I n d u s t r i a l  P l a n t ,  
Downey, C a l i f o r n i a .  The work i n c l u d e s  t h e  r e p a i r / r e p l a c e m e n t  o f  29,000 s q u a r e  feet  (26,941 s q u a r e  meters) of 
r o o f i n g ,  w i t h  a s s o c i a t e d  f l a s h i n g s  and d r a i n s  on B u i l d i n g s  001 and 290. These b u i l d i n g s  house  impor tan t  
f u n c t i o n s  t h a t  s u p p o r t  t h e  S h u t t l e  manufac tu r ing  program. By 1980, t h e  r o o f  of  B u i l d i n g  001 w i l l  be 18 y e a r s  
o l d ,  and t h e  r o o f  on B u i l d i n g  290 w i l l  be 17 y e a r s  o l d .  
The r o o f s  on b o t h  b u i l d i n g s  have a h i s t o r y  o f  numerous l e a k s  and have r e q u i r e d  e x t e n s i v e  maintenance o v e r  t h e  
y e a r s .  Delay i n  r e r o o f i n g  beyond 1980 cou ld  c a u s e  damage t o  b u i l d i n g  s t r u c t u r e ,  r o o f  i n s u l a t i o n ,  c e i l i n g s ,  
wal ls ,  and f l o o r s ,  as well as c o s t l y  t e s t  equipment and f l i g h t - t y p e  hardware .  

Both r o o f s  are i n  a bad ly  d e t e r i o r a t e d  c o n d i t i o n .  
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E.  Kennedv SDace C e n t e r  (KSC ................................................................... 185.000 

1 .  Repa i r  Roofs ,  F l i g h t  C r e w  Suppor t  B u i l d i n g  (M7-409) and C e n t r a l  
Supply  B u i l d i n g  (M6-744) ................................................................ 185,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  t h e  r e p a i r  of  85,000 s q u a r e  fee t  (7 ,897 s q u a r e  m e t e r s )  of  5- ply  b u i l t -  
up r o o f i n g ,  wi th  a s s o c i a t e d  base  f l a s h i n g ,  g r a v e l  s t o p ,  g u t t e r s ,  and downspouts on t h e  F l i g h t  C r e w  Suppor t  
B u i l d i n g  and t h e  C e n t r a l  Supply  B u i l d i n g .  Also i n c l u d e d  is t h e  r e p a i r  and r e c o a t i n g  of  74,000 s q u a r e  feet 
(6875 s q u a r e  m e t e r s )  of metal r o o f  on t h e  C e n t r a l  Supply F a c i l i t y .  These r o o f s  w i l l  be 16 y e a r s  o l d  by 1980 
and w i l l  r e q u i r e  more e x t e n s i v e  r e p a i r  l a t e r  if t h e  work is  n o t  accompl ished i n  t h i s  time frame. The r o o f  o f  
t h e  F l i g h t  Crew Suppor t  B u i l d i n g  h a s  d e t e r i o r a t e d  t o  a p o i n t  where it is spongy and h a s  some b l i s t e r s .  Leaks 
occur  o c c a s i o n a l l y ,  b u t  t h e  p o r t i o n  of  t h e  r o o f  t o  be r e p l a c e d  h a s  d e t e r i o r a t e d  t o  a p o i n t  where s e r i o u s  l e a k a g e  
d u r i n g  inc lement  weather  w i l l  occur  more f r e q u e n t l y .  The roof  of  t h e  C e n t r a l  Supply  B u i l d i n g  h a s  numerous 
l e a k s  which occur  d u r i n g  bo th  mi ld  and heavy r a i n y  wea the r .  The e x t e n t  of  l e a k s  and d e t e r i o r a t i o n  o f  t h e  
roof a s s e m b l i e s  makes t h i s  repair n e c e s s a r y ,  e s p e c i a l l y  s i n c e  many items s t o r e d  i n  t h i s  f a c i l i t y  are v u l n e r a b l e  
t o  water damage. "Stop-gaptl measures have been t a k e n  t o  c o n t r o l  t h e  l e a k s ,  bu t  t h e y  are o n l y  temporary  measures  
and u s u a l l y  are n o t  v e r y  e f f e c t i v e .  The o n l y  s o l u t i o n  is t h e  rep lacement  o f  t h e  b u i l t - u p  r o o f s  and a complete  
rework and c o a t i n g  of t h e  metal r o o f  as t h i s  p r o j e c t  p l a n s .  

F. Lana lev  Research Cen te r  ( L a R C )  ..... 
1 .  Repa i r  of  P o t a b l e  Water P i p i n g ,  

........................................................ 1.47O.QQQ 

West Area.... ........................................... 440,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  of t h r e e  p o t a b l e  water s u p p l y  l i n e s  i n  t h e  f o l l o w i n g  l o c a t i o n s ;  
( 1 )  U t i l i t y  Tunnel No. 2 between B u i l d i n g s  1215 and .1244 ;  ( 2 )  a l o n g  A m e s  Road from B u i l d i n g  1232 t o  t h e  10- 
i n c h  (25.4  c e n t i m e t e r )  d iamete r  l i n e  n e a r  t h e  Gregg Road i n t e r s e c t i o n ;  and ( 3 )  a l o n g  Durand Road t h e n  across 
Marvin Road p a s t  B u i l d i n g  1206 down t o  S e r v i l  Road between B u i l d i n g s  1169 and 1245. A t o t a l  of  approx imate ly  
5 ,800 l i n e a r  feet  (1 ,768  m e t e r s )  o f  6- and 8- inch (15.2  and 20.3 c e n t i m e t e r )  d i a m e t e r  water l i n e s  and a s s o c i a t e d  
v a l v i n g  w i l l  be r e p l a c e d .  The e x i s t i n g  cast i r o n  p i p e  l i n e s  have been i n  s e r v i c e  f o r  up t o  30 y e a r s  and have 
had numerous b r e a k s  r e s u l t i n g  i n  i n t e r r u p t i o n  o f  s e r v i c e s , '  as well  as becoming a h i g h  maintenance item. A s  a 
consequence of t h e  age of t h e s e  p i p e s ,  t h e r e  e x i s t s  a s i g n i f i c a n t  amount -of  c o r r o s i o n  and b u i l d u p  i n  t h e  l i n e s  
r e s u l t i n g  i n  poor water w i t h  i n a d e q u a t e  p r e s s u r e .  

2 .  Repa i r  of t h e  A i r  and Steam L i n e s  S e r v i n g  t h e  V i c i n i t y  o f  B u i l d i n g  1154 ................. 390,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  o f  approx imate ly  2 ,000 f ee t  (610-meters)  each  o f  t h e  5,000 
p s i  (34,000,000 newtons pe r  s q u a r e  meter) a i r l i n e ,  100 p s i  (689,000 newtons p e r  s q u a r e  mete r )  a i r l i n e  and t h e  
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steam and condensa te  l i n e s  s e r v i n g  t h e  v i c i n i t y  o f  B u i l d i n g  1154. The l i n e s  w i l l  be i n s t a l l e d  i n  a s h a l l o w  
c o n c r e t e  t r e n c h  hav ing  removable l i d s .  They w i l l  be extended from U t i l i t y  Trench No. 4. T h i s  work i n v o l v e s  
t h e  rep lacement  of v a l v e s ,  c o n t r o l s ,  f l a n g e s ,  and a u x i l i a r y  equipment.  The e x i s t i n g  5,000 p s i  a i r l i n e  was 
i n s t a l l e d  i n  1960. P o r t i o n s  of  t h e  l i n e  p a s s  th rough  a marshy area hav ing  a s a l i n e  environment r e s u l t i n g  i n  
c o r r o s i o n  of  t h e  l i n e .  As a r e s u l t ,  t h e r e  have been s e v e r a l  f a i l u r e s  r e q u i r i n g  downtime t h a t  h a s  impacted t h e  
u t i l i z a t i o n  of t h e  affected f a c i l i t i e s .  The 100 p s i  a i r l i n e  w i l l  r e p l a c e  a r e d u c i n g  s t a t i o n  t o  minimize t h e  
u s e  of  t h e  h i g h  p r e s s u r e  system f o r  low p r e s s u r e  s e r v i c e .  The i n s u l a t e d  steam and condensa te  l i n e s  w i l l  be 
i n s t a l l e d  from U t i l i t y  Tunnel No. 4 t o  t h e  e x i s t i n g  b o i l e r  l o c a t e d  i n  B u i l d i n g  1154.  

3. R e p a i r  of Heat Exchangers i n  B u i l d i n g  1247E ............................................. 180,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  two h e a t  exchangers  i n  the  Compressor F a c i l i t y ,  B u i l d i n g  1247E. 
The h e a t  exchangers  f u n c t i o n  w i t h  t h e  compressors  t h a t  p r o v i d e  h i g h  p r e s s u r e  a i r  t o  most o f  t h e  r e s e a r c h  
f a c i l i t i e s .  
r e p a i r s  have been performed t o  p lug  t h e  f a i l i n g  t u b e s .  However, it is n o t  c o s t  e f f e c t i v e  t o  c o n t i n u a  t h i s  
o p e r a t i o n  because  t h e y  can no l o n g e r  p r o v i d e  adequa te  c o o l i n g .  

These h e a t  exchangers  are 25 y e a r s  o l d  and have s e r i o u s l y  d e t e r i o r a t e d  due t o  t h e i r  age .  Many 

.................... 4. Repa i r  of t h e  I n s t r u m e n t  Research F a c i l i t y ,  East Wing, B u i l d i n g  1230 460,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of approx imate ly  37,000 s q u a r e  feet  ( 3 , 4 7 3  s q u a r e  meters) o f  
l a b o r a t o r y  and o f f i c e  space  o f  t h e  I n s t r u m e n t  Research F a c i l i t y ,  East Wing. The e x t e r i o r  r e p a i r  w i l l  c o n s i s t  
of r e p l a c i n g  d e t e r i o r a t e d  wood window frames w i t h  i n s u l a t i n g  g l a s s  window/aluminum frame u n i t s ,  i n s u l a t i n g  
e x t e r i o r  walls, and r e p l a c i n g  e x t e r i o r  d o o r s .  I n t e r i o r  r e p a i r s  t o  t h e  mechanical  sys tems  t o  p r a v i d e  t h e  
r e q u i r e d  env i ronmenta l  c o n t r o l  w i l l  i n c l u d e  t h e  convers ion  of t h e  e x i s t i n g  two-pipe i n d u c t i o n  u n i t s  t o  a four-  
p i p e  sys tem,  u t i l i z i n g  modif ied  e x i s t i n g  c e n t r a l  equipment.  
been modi f i ed  and adap ted  t o  s e r v e  v a r i o u s  programs f o r  a lmost  30 y e a r s .  T h i s  p r o j e c t  w i l l  c o r r e c t  s e r i o u s  
d e f i c i e n c i e s  t h a t  r e q u i r e  immediate a t t e n t i o n .  

T h i s  f a c i l i t y  was c o n s t r u c t e d  i n  1950 and h a s  

810.000 G .  L e w i s  Resea rch  C e n t e r  (LeRC) ................................................................ 
............................................ 1 .  R e p a i r  of  I c i n g  Research Tunnel ,  B u i l d i n g  1 1  380,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of  t h e  34- year o l d  I c i n g  Research Tunnel ,  B u i l d i n g  1 1 ,  n e c e s s a r y  
t o  r educe  maintenance and t o  e l i m i n a t e  t h e  p o t e n t i a l  development o f  s a f e t y  problems r e s u l t i n g  from c o r r o s i o n  
o f  t h e  t u n n e l  s t r u c t u r e .  
a s s o c i a t e d  steam h e a t i n g  sys tem) and f a n  i n l e t  s c r e e n ;  r e p a i r  o f  t h e  cor roded  t u n n e l  s t r u c t u r e ;  r ep lacement  
o f  o b s o l e t e  e l ec t r i ca l  s w i t c h g e a r  and d r i v e  inotor a u x i l i a r y  equipment c o n t r o l s ;  and r e p a i r  o f  t h e  t u n n e l  

Inc luded  is  t h e  rep lacement  o f  d e t e r i o r a t e d  c o r n e r  t u r n i n g  vanes  ( i n c l u d i n g  t h e  

CF 1 2 - 1 1  



i n t e r i o r  l i g h t i n g  sys tem.  The mois t  o p e r a t i n g  c o n d i t i o n s  of  t h i s  t u n n e l  have r e s u l t e d  i n  s e v e r e  c o r r o s i o n  o f  
t h e  t u n n e l  s t r u c t u r e .  Complete r ep lacement  of  many s t r u c t u r a l  components is  n e c e s s a r y .  The t u n n e l  l i g h t i n g ,  
c o r n e r  t u r n i n g  vanes ,  and f a n  i n l e t  s c r e e n  are s i m i l a r l y  d e t e r i o r a t e d .  Although maintenance work h a s  extended 
t h e  u s e f u l  l i f e  of t h i s  f a c i l i t y ,  major  r e p a i r s  are needed now t o  c o r r e c t  t he  p r e s e n t  d e f i c i e n c i e s .  T h i s  
t u n n e l ,  which is  unique w i t h i n  NASA and is a l s o  t h e  largest o p e r a t i n g  i c i n g  r e s e a r c h  t u n n e l  i n  t h i s  c o u n t r y ,  
s u p p o r t s  on-going r e s e a r c h  under t h e  I n t e r a g e n c y  and I n d u s t r i a l  A s s i s t a n c e  and T e s t i n g  program. T y p i c a l  of  
t h i s  research is  t h e  t e s t i n g  of more e f f i c i e n t  wing h e a t i n g  sys tems;  new a n t i - i c i n g  a i r c ra f t  r a d i o  a n t e n n a s ,  
data p r o b e s ,  and eng ine  components; and new pneumatic wing deicers. New areas o f  i n t e r e s t ,  which i n c l u d e  i c i n g  
r e s e a r c h  d i r ec ted  toward a l l- w e a t h e r  h e l i c o p t e r  o p e r a t i o n ,  low f l y i n g  c r u i s e  missiles, and windmi l l s  f o r  
e l e c t r i c  power g e n e r a t i o n ,  have i n c r e a s e d  the  u t i l i z a t i o n  o f  t h i s  f a c i l i t y .  T h i s  r e p a i r  work w i l l  r e s t o r e  t h e  
s t r u c t u r a l  i n t e g r i t y  and performance character is t ics  o f  t h i s  f a c i l i t y .  

2 .  Repa i r  of Roofs,  Var ious  B u i l d i n g s  ...................................................... 270,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  o f  t h e  r o o f s  on B u i l d i n g s  1 6 ,  6 6 ,  8 7 ,  and 5 (Southwest  Wing 
o n l y ) ,  and a p o r t i o n  of  t h e  roof  on B u i l d i n g  5 ( C e n t r a l  S e c t i o n )  t o t a l i n g  72,800 s q u a r e  f ee t  (6 ,760  s q u a r e  
meters) .  These r o o f s  w i l l  be comple te ly  removed down t o  t h e  s u p p o r t  s t r u c t u r e s  and new r o o f i n g  sys tems  w i l l  
be i n s t a l l e d .  The new r o o f s  w i l l  have the rmal  i n s u l a t i o n  as r e q u i r e d  t o  meet the  c u r r e n t  energy c o n s e r v a t i o n  
s t a n d a r d s  a n d ,  where n e c e s s a r y ,  w i l l  be treated t o  w i t h s t a n d  heavy t r a f f i c .  R a i l i n g s  w i l l  be provided where 
n e c e s s a r y  t o  meet Occupa t iona l  S a f e t y  and H e a l t h  A d m i n i s t r a t i o n  (OSHA) s t a n d a r d s .  Roof p e n e t r a t i o n s  w i l l  be  
e i t h e r  e l i m i n a t e d  or r e v i s e d  t o  meet c u r r e n t  LeRC p e n e t r a t i o n  s t a n d a r d s .  The r o o f s  of these  b u i l d i n g s ,  as 
i n c l u d e d  i n  t h i s  p r o j e c t ,  are from 23 t o  36 y e a r s  o l d .  Separa ted  f l a s h i n g ,  r o o f  s u r f a c e  b l i s t e r s  and p u n c t u r e s ,  
and damage due t o  t r a f f i c  have r e s u l t e d  i n  water s a t u r a t e d  i n s u l a t i o n .  T h i s  c o n d i t i o n  i n c r e a s e s  h e a t  l o s s e s  
whi le  c o n t r i b u t i n g  t o  f u r t h e r  roof  d e g r a d a t i o n .  Although r o u t i n e  r e p a i r  and p e r i o d i c  maintenance o f  t h e  r o o f s  
on t h e s e  r e s e a r c h  f a c i l i t i e s  has been accomplished,  t h e s e  r o o f s  have d e t e r i o r a t e d  t o  t h e  p o i n t  where complete  
r ep lacement  is n e c e s s a r y .  I n  a d d i t i o n ,  t h i s  p r o j e c t  p r o v i d e s  f o r  n e c e s s a r y  l o c a l i z e d  r e p a i r s  on o v e r  500,000 
s q u a r e  feet  (46,450 s q u a r e  meters) o f  r o o f s  t h a t  have been r e c e n t l y  r e p l a c e d .  T h i s  work w i l l  a l s o  resul t  i n  
a n  e s t i m a t e d  annua l  energy s a v i n g s  of  2.6 b i l l i o n  BTU p e r  y e a r  o r  abou t  $10,000 p e r  y e a r .  

3. Repa i r  o f  E x t e r i o r  S u r f a c e s ,  Var ious  B u i l d i n g s  and P i p i n g  Systems ....................... 180,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  e x t e r i o r  s u r f a c e  r e p a i r  o f  t h e  10-Foot x 10-Foot (3-Meter x 3-Meter) 
S u p e r s o n i c  Wind Tunnel (SWT) Loop, B u i l d i n g  85 ( t u n n e l  and b u i l d i n g  p o r t i o n s ) ;  t h e  10-Foot x 10-Foot SWT 
Secondary Compressor and Drive  B u i l d i n g ,  B u i l d i n g  87;  t h e  10-Foot X 10-Foot SWT Main Compressor and Dr ive  
B u i l d i n g ,  B u i l d i n g  9 0 ;  t h e  10-Foot X 10-Foot SWT Exhaus te r  B u i l d i n g ,  B u i l d i n g  114;  and a l l  major C e n t r a l  A i r  
System combustion a i r  and a l t i t u d e  e x h a u s t  p i p i n g .  Inc luded  is t h e  s u r f a c e  p r e p a r a t i o n  and c o a t i n g  o f  corroded 
e x t e r i o r  metal s u r f a c e s .  S u r f a c e  r e p a i r  o f  e x t e r i o r  i r o n ,  s t e e l ,  and o t h e r  metals a t  LeRC i s  r e q u i r e d  on 
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a p p r o x i m a t e l y  7- year i n t e r v a l s  t o  avo id  s e r i o u s  c o r r o s i o n  of s t r u c t u r e s  and p i p i n g  and t o  p r e s e r v e  t h e  a e s t h e t i c  
v a l u e  o f  t h e  Cen te r .  Many of t he  f a c i l i t i e s  a t  LeRC c o n s i s t  e s s e n t i a l l y  o f  e x t e r i o r  metal s u r f a c e s .  T h i s  is 
p a r t i c u l a r l y  t r u e  o f  t h e  10-Foot x 10-Foot SWT and t h e  C e n t r a l  A i r  System p i p i n g .  The mass ive  t u n n e l  s e c t i o n s  
and t h e  network of large and small diameter a i r  p i p i n g  r o u t e d  th roughout  t h e  Cen te r  are p l a i n l y  v i s i b l e  and ,  
l i k e  a l l  e x t e r i o r  s u r f a c e s  a t  LeRC,  are s u b j e c t e d  t o  t h e  extreme wea the r  c o n d i t i o n s  and c o r r o s i v e  i n d u s t r i a l  
a tmosphere  o f  t h e  Cleve land ,  Ohio area. Some of  t he  s u r f a c e s  i n c l u d e d  i n  t h i s  p r o j e c t  are a l r e a d y  showing 
s i g n s  of d e t e r i o r a t i o n  such as t h i n  f i n i s h  c o a t s ;  exposed or  p e e l i n g  u n d e r c o a t s ;  r u s t e d  j o i n t s ,  seams, and 
b r a c k e t s ;  and r u s t - s t r e a k e d  s u r f a c e s .  To p r e s e r v e  t h e  Government 's  inves tment  i n  f a c i l i t i e s ,  LeRC h a s  
e s t a b l i s h e d  a 7- year  c y c l e  f o r  these n e c e s s a r y  r e p a i r s .  These f a c i l i t i e s  w i l l  r e a c h  t h e  end o f  t h e i r  7- year  
i n t e r v a l  i n  FY 1980. 

......................................................... H. M a r s h a l l  SDace F l i g h t  C e n t e r  (MsFCr 1.105.000 
1 .  Repa i r  High P r e s s u r e  Gas System ......................................................... 450,000 

T h i s  p r o j e c t  i n v o l v e s  t h e  r e p a i r  and r e f u r b i s h m e n t  of  t h e  5,000 p s i  gaseous  n i t r o g e n  and 3,500 p s i  
" f l i g h t  grade" a i r  sys tems i n  twe lve  b u i l d i n g s  th roughout  t h e  C e n t e r .  I n c l u d e d  w i l l  be l o c a l i z e d  r e p a i r ,  
r e f u r b i s h m e n t  o r  replacement  of  t h e  h i g h  p r e s s u r e  c o n t r o l  sys tems ,  pumps, s t o r a g e  v e s s e l s ,  components, 
d i s t r i b u t i o n  p i p i n g ,  r e g u l a t o r s ,  and v a l v e s .  There is one h i g h  p r e s s u r e  gaseous  n i t r o g e n  pumping s t a t i o n ,  two 
" f l i g h t  grade" a i r  pumping s t a t i o n s ,  95,000 l i n e a r  feet  (28,956 meters) o f  pr imary d i s t r i b u t i o n  sys tem and 
t h i r t y  h i g h  p r e s s u r e  reduc ing  s t a t i o n s  i n  t h e s e  sys tems .  T h i s  e n t i r e  complex s e r v i c e s  t h e  Marsha l l  C e n t e r  
test s t a n d s ,  shops ,  l a b o r a t o r i e s  and s u p p o r t  f a c i l i t i e s .  The sys tem w i l l  be r e c e r t i f i e d  from o t h e r  r e s o u r c e s  
t o  pe rmi t  f u l l  o p e r a t i o n a l  u s e  upon complet ion o f  t h i s  p r o j e c t .  These sys tems  were i n s t a l l e d  i n  t h e  1950 ' s  
a n d  have d e t e r i o r a t e d  th rough  age and heavy c y c l i c  u s e .  They are now a t  t h e  end of t h e i r  20- year d e s i g n  l i f e .  
Rad iograph ic  i n s p e c t i o n s  of t h e  sys tems  have r e v e a l e d  d e t e r i o r a t i o n  i n  w e l d s ,  and p o r t i o n s  o f  t h e  sys tems  have 
been down rated and can o n l y  be o p e r a t e d  a t  reduced p r e s s u r e s .  D e t e r i o r a t i o n  of  t h e s e  sys tems  s e r i o u s l y  a f fec ts  
t h e  r e l i a b i l i t y  r e q u i r e d  t o  s u p p o r t  r e s e a r c h  and development a s s o c i a t e d  w i t h  on-going and f u t u r e  programs. 
The n i t r o g e n  and a i r  sys tems c o n t i n u a l l y  l o s e  p r e s s u r e  th rough  v a r i o u s  l e a k s .  
i n  t h e  sys tems  are be ing  found and c o r r e c t e d  a t  an  i n c r e a s i n g  rate by "breakdown" maintenance.  T h i s ,  coupled 
w i t h  t h e  known age and v a l i d a t e d  "real l i f e "  c o n d i t i o n ,  conf i rms  t h e  need f o r  t h i s  p lanned r e p a i r  work by n o t  
l a t e r  t h a n  t h e  FY 1980 time frame. 

F a i l u r e s  and s e r i o u s  d e f e c t s  

2 .  Repa i r  High P r e s s u r e  Water System Valves................................................ 200,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  large v a l v e s  i n  t h e  h i g h  p r e s s u r e  water sys tem s e r v i c i n g  t h e  
MSFC t es t  areas. Inc luded  are:  seven  16- inch (40.6  c e n t i m e t e r )  manual gate v a l v e s  l o c a t e d  i n  t h e  f i re  
p r o t e c t i o n  sys tem i n  t h e  east tes t  area; one manual and e i g h t  e l e c t r i c a l l y  o p e r a t e d  30- inch gate v a l v e s  and 
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n i n e  8- inch (20 .3  c e n t i m e t e r )  bypass  v a l v e s  l o c a t e d  on t h e  30- inch (76.2  c e n t i m e t e r )  main f e e d i n g  t h e  t e s t  
f a c i l i t y  i n  t h e  east area; and t h r e e  20- inch (50.3  c e n t i m e t e r )  gate v a l v e s  l o c a t e d  a t  B u i l d i n g  4572 ( P r o p u l s i o n  
and S t r u c t u r a l  Test F a c i l i t y ) .  F i r e  p r o t e c t i o n  i n  t h e  t e s t  area is hampered by d e t e r i o r a t i n g  v a l v e s  and l i n e s ,  
p a r t i c u l a r l y  i n  t h e  east tes t  area. Most of t h e  tes t  area h i g h  p r e s s u r e  water system was i n s t a l l e d  i n  t h e  
l a t e  1950 ' s  wi thou t  p roper  c a t h o d i c  p r o t e c t i o n .  A s  a r e s u l t ,  t h e  v a l v e s  have d e t e r i o r a t e d ,  are now l e a k i n g  
b a d l y  and must be r e p a i r e d  i n  t h e  n e a r  f u t u r e ,  as f i r e  p r o t e c t i o n  must be provided c o n t i n u o u s l y  t o  p r o t e c t  
c o s t l y  government equipment and f a c i l i t i e s .  Repa i r  o f  t h e  30- inch v a l v e s  i s  r e q u i r e d  t o  m a i n t a i n  c o o l i n g  
c a p a b i l i t y  e s s e n t i a l  t o  f u l f i l l i n g  minimum tes t  c a p a b i l i t y  p r o j e c t e d  i n  t h e  1980 time frame. 

3.  Repa i r  A i r - c o n d i t i o n i n g  Components ...................................................... 300,000 

T h i s  p r o j e c t  w i l l  r e p a i r  major a i r - c o n d i t i o n i n g  sys tem c o o l i n g  towers  and c h i l l e r s  by rep lacement  w i t h  
s u b s t a n t i a l l y  e q u i v a l e n t  u n i t s .  Four c o o l i n g  t o w e r s ,  wi th  a t o t a l  c a p a c i t y  o f  875 t o n s ,  are t o  be r e p l a c e d .  
I n  a d d i t i o n ,  two water- cooled c h i l l e r s  w i t h  a t o t a l  c a p a c i t y  of  425 t o n s  are t o  be r e p l a c e d .  Also i n c l u d e d  
w i l l  be m i s c e l l a n e o u s  p i p i n g ,  v a l v e s ,  and e l ec t r i ca l  work n e c e s s a r y  t o  complete  t h e  work. T h i s  equipment 
r a n g e s  i n  age from 15 t o  30 y e a r s  bu t  had a n  o r i g i n a l  d e s i g n  l i f e  of  o n l y  10 y e a r s .  The equipment is i n  a 
v e r y  d e t e r i o r a t e d  c o n d i t i o n  and r e q u i r e s  c o n t i n u a l  heavy maintenance t o  keep it o p e r a b l e .  It  is more economical  
t o  r e p l a c e  t h e  components t h a n  t o  c o n t i n u e  t h e  "patchwork" r e p a i r s .  A l l  o f  t h e  f a c i l i t i e s  suppor ted  by t h e s e  
components are i n  d i r e c t  s u p p o r t  of  t h e  Space S h u t t l e  and Space lab  programs and v a r i o u s  o t h e r  r e s e a r c h  and 
development e f f o r t s  e s s e n t i a l  t o  f u t u r e  programs. T h i s  r e p a i r  work is  e s s e n t i a l  i n  t h e  FY 1980 time frame. 

4.  E x t e r i o r  R e p a i r s ,  Var ious  B u i l d i n g s  ..................................................... 355 ,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r s  t o  and p a i n t i n g  o f  approx imate ly  460,000 s q u a r e  fee t  (42,734 
s q u a r e  m e t e r s )  of  e x t e r i o r  walls, d o o r s ,  windows and o t h e r  s u r f a c e s  o f  B u i l d i n g s  4476 (Environmental  Test 
F a c i l i t y ) ,  4550 ( S t r u c t u r a l  Test  F a c i l i t y ) ,  4707 (Shop and Assembly B u i l d i n g ) ,  and 4760 ( S u r f a c e  Treatment  
F a c i l i t y ) .  Work i n c l u d e s  s u r f a c e  p r e p a r a t i o n ,  minor r e p a i r s ,  c a u l k i n g  and a p p l i c a t i o n  of 2 c o a t s  of p a i n t .  
P r o t e c t i v e  p a i n t i n g  guards  a g a i n s t  t h e  cumula t ive  damaging e f fec t s  of wear, d e t e r i o r a t i o n  and w e a t h e r ,  and 
p r e s e r v e s  t h e  f a c i l i t y ' s  c a p a b i l i t y  f o r  prolonged opera t ion . '  The exter ior  s u r f a c e s  are p e e l i n g ,  m o i s t u r e  i s  
g e t t i n g  i n t o  t h e  wood and o t h e r  s u r f a c e s ,  and t h e  c a u l k i n g  h a s  d e t e r i o r a t e d  t o  a p o i n t  where l i t t l e  p r o t e c t i o n  
is prov ided .  There is  some ev idence  of  d e t e r i o r a t e d  wood where t h e r e  h a s  been d i r e c t  exposure  t o  t h e  e lements .  
Continued d e f e r r a l  w i l l  n o t  be c o s t  e f f e c t i v e  due t o  f u r t h e r  d e t e r i o r a t i o n  and c o r r o s i o n ,  and more e x t e n s i v e  
s u r f a c e  p r e p a r a t i o n  w i l l  be r e q u i r e d .  
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I. Michoud Assemblv F a c i l i t v  ( MAF) ............................................................. 990.000 

1 .  Repa i r  of Cool ing Towers. . .  360,000 ............................................................. 
T h i s  p r o j e c t  i n c l u d e s  t h e  r e p a i r  of t h r e e  c o o l i n g  t o w e r s ,  11127, 11202 and 11352, t h a t  s u p p o r t  S h u t t l e  

Two of the  towers  were c o n s t r u c t e d  i n  t h e  1963/1964 time frame and t h e  t h i r d  da tes  from o p e r a t i o n s  a t  MAF. 
1952. 
s u p p o r t s  t h e  c o o l i n g  system of B u i l d i n g  350 t h a t  w i l l  house t h e  e n g i n e e r i n g  and management s t a f f  of  bo th  NASA 
and t h e  prime c o n t r a c t o r  on t h e  ET ,  as well  as o t h e r  Government t e n a n t s .  Cool ing tower 11202 i s  a s i n g l e  " po in t-  
o f - f a i l u r e "  f o r  t h e  c h i l l e d  water sys tem t h a t  is r e q u i r e d  t o  m a i n t a i n  t h e  p r o d u c t i o n  p l a n t  environment w i t h i n  
t h e  l i m i t s  r e q u i r e d .  The l a s t  major  r e p a i r  of t h i s  tower was i n  1964. Some 30 t o  50 p e r c e n t  o f  t h e  s t r u c t u r a l  
members must be r e p l a c e d .  Loss o f  b a f f l e s  and wall members ( a p p r o x i m a t e l y  20 p e r c e n t )  have caused a s e r i o u s  
l o s s  i n  t h e  energy e f f i c i e n c y  of  the  u n i t .  
r e t u r n  t h e  e f f i c i e n c y  of t h e  u n i t  t o  i t s  o r i g i n a l  c a p a b i l i t y .  
and p r o c e s s  sys tems  i n  B u i l d i n g s  110 and 130. These sys tems  i n  t u r n  d i r e c t l y  s u p p o r t  p r o d u c t i o n  c e l l s  and /o r  
equipment f o r  t h e  manufacture  of  t h e  ET. 
t o  s t r u c t u r a l  members, h e a t e r s ,  w a l l  deck ing  and b a s i n s .  Th i s  r e p a i r  w o r k , w i l l  improve t h e  energy  e f f i c i e n c y  
of t h e  tower  and t h e  sys tems  it s u p p o r t s  as w e l l  as i ts  r e l i a b i l i t y .  Cool ing tower ?1352, l i k e  t h e  o t h e r  two 
t o w e r s ,  r e q u i r e s  r ep lacement  of r o t t e d  d e c k i n g ,  head boards  and s t r u c t u r a l  members. Walkways and p l a t f o r m s  
r e q u i r e d  t o  s e r v i c e  t h e  u n i t  must a l s o  be r e p l a c e d .  I n  t h i s  u n i t  t h e  motors  and f a n  gear boxes w i l l  be r e p a i r e d .  
The d i s t r i b u t i o n  h e a d e r s  and b a s i n s  w i l l  be r e p a i r e d .  I n  a l l  t h r e e  c o o l i n g  towers  t h e  f i r e  p r o t e c t i o n  sys tem 
w i l l  be i n s p e c t e d  and r e p a i r e d .  C o n t r o l  sys tems  w i l l  be a d j u s t e d  o r  r e p l a c e d .  T h i s  work is  bad ly  needed t o  
i n s u r e  r e l i a b i l i t y  of  t h e  towers  f o r  t h e  ET p r o d u c t i o n  and improvement o f  t h e  energy  e f f i c i e n c y  and r e l i a b i l i t y  
o f  t h e  sys tems .  

Towers 11127 and 11202 d i r e c t l y  s u p p o r t  t h e  p r o d u c t i o n  of t h e  E x t e r n a l  Tank ( E T ) .  Cool ing tower 11352 

Repa i r  of t h e  s t r u c t u r e  and rep lacement  o f  t h e  f a n  motors  w i l l  
Coo l ing ' tower  11127 s u p p o r t s  bo th  t h e  c o o l i n g  

Cons tan t  exposure  t o  t h e  condense r  water h a s  caused d e t e r i o r a t i o n  

210,000 2. Repa i r  of Asphal t  Roadways and P a r k i n g  Areas. . . . . . . . . . . . . . . . . .  .......................... 
T h i s  p r o j e c t  is p a r t  of a n  i n t e g r a t e d  r e p a i r  program of  t h e  a s p h a l t  roadway and p a r k i n g  area des igned  

The u n s t a b l e  s o i l  c o n d i t i o n s  i n  t h e  N e w  O r l e a n s  t o  m a i n t a i n  t h e s e  s u r f a c e s  wi th  a minimum e x p e n d i t u r e  o f  funds .  
area, w i t h  t h e  large amount of  r a i n f a l l  and h i g h  t e m p e r a t u r e ,  c o n t r i b u t e  t o  a r a p i d  a 3 t e r i o r a t i o n  o f  t h e  
roadways and p a r k i n g  areas. P r e v i o u s l y  d e f e r r e d  fund ing  of t h i s  p r o j e c t  h a s  r e s u l t e d  i n  greater e f f o r t  now 
t o  r e t u r n  t h e s e  s u r f a c e s  t o  an  a c c e p t a b l e  s t a n d a r d .  F u r t h e r  d e l a y  i n  r e p a i r i n g  t h e s e  s u r f a c e s  cou ld  mandate 
comple te  r e b u i l d i n g .  I n  t h i s  phase  o f  t h e  p r o j e c t  approx imate ly  60,000 s q u a r e  y a r d s  (50,160 s q u a r e  meters) 
o f  roadways and p a r k i n g  areas w i l l  be o v e r l a i d  w i t h  a s p h a l t  c o n c r e t e ,  w i t h  t h e  a s s o c i a t e d  prime and seal c o a t s .  
Roads and p a r k i n g  areas i n c l u d e d  are J u p i t e r  Avenue from Mercury Boulevard  t o  and i n c l u d i n g  L o t s  L ,  J ,  G and 
C ;  and S a t u r n  Boulevard from Mars D r i v e ,  east  900 fee t  (274 meters). 
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3. Repa i r  of  Var ious  B u i l d i n g s  ............................................................. 420,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r s  t o  t h e  e x t e r i o r s  o f  t h e  Main Manufactur ing B u i l d i n g  103,  Vertical 
Assembly B u i l d i n g  110,  and t h e  L a b o r a t o r y  B u i l d i n g  1 1 1 ,  which are t h e  major manufac tu r ing  b u i l d i n g s  a t  MAF f o r  
t h e  p r o d u c t i o n  of t h e  E x t e r n a l  Tank. Steel  s u r f a c e s  of metal and a s b e s t o s  s i d i n g  have s u f f e r e d  wizd and weather  
damage. Repa i r  of t h e  damaged s e c t i o n s  and a p p l i c a t i o n  of p r o t e c t i v e  c o a t i n g s  t o  t h e  exter ior  b u i l d i n g  walls 
and d o o r s  is r e q u i r e d  t o  i n s u r e  t h e  i n t e g r i t y  of t h e  b u i l d i n g s  and p r e v e n t  f u r t h e r  d e t e r i o r a t i o n  which would 
r e q u i r e  e x t e n s i v e  replacement  of s i d i n g  and d o o r s .  Damaged o r  l o o s e  a s b e s t o s  and metal s i d i n g  s h a l l  be r e p l a c e d  
o r  s e c u r e d .  Approximately 20,000 s q u a r e  feet  (1 ,858  s q u a r e  m e t e r s )  o f  metal s u r f a c e  r e q u i r e  sand b l a s t i n g  
w i t h  o t h e r  areas t o  be sc raped  and c l e a n e d .  P r o t e c t i v e  c o a t i n g  w i l l  be a p p l i e d  t o  320,000 s q u a r e  f ee t  (29 ,728  
s q u a r e  m e t e r s )  of  s u r f a c e .  

J .  N a t i o n a l  SDace Technolonv J , a b o r a t o r i e s  (NSTL) ............................................... 1.075.000 

1 .  Repa i r  t o  Nav iga t ion  Lock and Bascu le  Br idge  ............................................ 350,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  t h e  NSTL Naviga t ion  Lock and Bascu le  Br idge .  The work i n c l u d e s  
d e w a t e r i n g  t h e  l o c k  i n  o r d e r  t o  r e p a i r  needed component hardware such as upper  and lower  gate seals ,  b e a r i n g s ,  
s i l ls ,  grease l i n e s ,  and c a t h o d i c  p r o t e c t i o n  sys tem,  as well  as p r o v i d i n g  p r o t e c t i v e  c o a t i n g s  as needed.  Also 
i n c l u d e d  is  t h e  r e p a i r  of  t a i n t e r  v a l v e s ,  gates and underwater  p i p i n g .  The dewate r ing  p r o c e s s  w i l l  r e q u i r e  
t h e  placement of  s t r u c t u r e s  i n  t h e  c a n a l  upst ream and downstream of  t h e  l o c k  i n  o r d e r  t o  b a r r i c a d e  water flow. 
A r e c e n t  i n s p e c t i o n  h a s  been performed and recommendations f o r  t h e s e  r e p a i r s  h a s  been v a l i d a t e d .  T h i s  i n d i c a t e s  
t h a t  t h e  d e w a t e r i n g ,  i n s p e c t i o n  and underwater  r e p a i r s  must be accompl ished by 1980. 
t h i s  t y p e  of o v e r a l l  r e p a i r  s i n c e  complet ion of  c o n s t r u c t i o n  i n  1965. O p e r a t i o n a l  f a i l u r e  o f  b r i d g e  and /o r  
l o c k  could  impa i r  d e l i v e r y  of c r y o g e n i c s  by ba rge  which d i r e c t l y  s u p p o r t  t h e  S h u t t l e  Test Program. T h i s  b a s c u l e  
b r i d g e  is t h e  on ly  access t o  NSTL from t h e  Sou th .  

The l o c k  h a s  n o t  had 

2 .  Repa i r  of High P r e s s u r e  Gas System V a l v e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................ 485,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  t h e  r e p a i r  o f  h i g h  p r e s s u r e  gas sys tem rel ief  v a l v e s  w i t h i n  t h e  S h u t t l e  
Test Complex, c r o s s  coun t ry  sys tems  and base  f a c i l i t i e s .  The work i n c l u d e s  v a l v e  rework,  r e p a i r ,  and 
c e r t i f i c a t i o n .  The scope of  t h i s  e f f o r t  meets 1980 r e q u i r e m e n t s  o n l y ,  and w i l l  be a major  c o n t i n u o u s  c y c l i c  
r e p a i r  program t o  be accomplished on a yea r- to- year  b a s i s .  During t h e  r e a c t i v a t i o n  o f  t h e  h i g h  p r e s s u r e  gas 
sys tem f o r  Space  S h u t t l e  Main Engine ,  a large number o f  t h e s e  v a l v e s  and sys tem components were r e p l s c e d .  
However, because  of  t h e  heavy tes t  l o a d  i n v o l v i n g  2 t o  4 t e s t  f i r i n g s  p e r  week, and because  t h e s e  components 
are  c o n t i n u o u s l y  s u b j e c t e d  t o  v e r y  h i g h  p r e s s u r e ,  t h e  r e p a i r  c y c l e  is  most i m p o r t a n t .  Based on e x p e r i e n c e  
s i n c e  t h e  s t a r t  of  e n g i n e  development t e s t i n g ,  it became clear t h a t  such  c y c l i c  r e p a i r  on many system components 
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would be r e q u i r e d  no la ter  t h a n  each 4-5 y e a r s .  S i n c e  t h e  tes t  program started i n  FY 1975, t h e  i n i t i a l  phase  
of v a l v e  and component work w i l l  be n e c e s s a r y  i n  FY 1980. 

3. Repa i r  of Diesel Engines  ................................................................ 200,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of f o u r t e e n  d i e s e l  e n g i n e s  which d r i v e  h i g h  p r e s s u r e  water pumps 
and p r o v i d e  back-up power. There are 10 water pump e n g i n e s  rated a t  4 ,460 horsepower -each and 4 power g e n e r a t o r  
e n g i n e s  rated a t  2 ,120 horsepower each.  These e n g i n e s  w i l l  have a d e t a i l e d  i n s p e c t i o n ,  and t h e  r e s u l t i n g  
r e p a i r s  t o  i n c l u d e  n e c e s s a r y  rep lacement  o f  p a r t s  and components w i l l  be accomplished i n  accordance  w i t h  t h e  
m a n u f a c t u r e r s '  recommendations and useage e x p e r i e n c e .  These e n g i n e s  are n e c e s s a r y  t o  s u p p o r t  t h e  S h u t t l e  
Engine Test Program. The t e n  d i e s e l  e n g i n e s  are used t o  pump h i g h  p r e s s u r e  i n d u s t r i a l  water t o  t h e  t e s t  s t a n d  
d e f l e c t o r s  a t  a rate of  300,000 g a l l o n s  p e r  minu te .  The o t h e r  f o u r  p r o v i d e  back-up power d u r i n g  tes t  p e r i o d  
i n  t h e  e v e n t  of commercial power f a i l u r e .  These e n g i n e s  have been s u b j e c t e d  t o  heavy and con t inuous  usage 
s i n c e  t h e i r  l a s t  major overhau l  i n  1974. Because of t h i s  heavy usage o v e r  t h e  p a s t  f o u r  y e a r s ,  i n s p e c t i o n  and 
r e p a i r  w i l l  be r e q u i r e d  d u r i n g  1980. The tes t  workload is such t h a t  e n g i n e s  must be s e r v i c e d  i n  sequence and 
t h u s  w i l l  r e q u i r e  a f u l l  y e a r  i m p l e m e n t a t k n  c y c l e .  The l o s s  o f  any of t h e  d iese l  e n g i n e s  would r e s u l t  i n  a 
compromise o f  the  S h u t t l e  Engine s t a t i c  f i r i n g  program a t  NSTL. 

K .  Ma l l o ~ s  F l i n h t  C e n t e r  (WFC)  ................................................................. 1.200.000 

1 .  Repa i r  of  A i r f i e l d  F a c i l i t i e s . . . . .  ...................................................... 440,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  most u r g e n t  r e p a i r  o f  t h e  a i r f i e l d  f a c i l i t i e s .  T h i s  work i n c l u d e s  t h e  
r tpair  of  t h e  d e t e r i o r a t e d  pavement and t h e  o v e r l a y  o f  f o u r  i n c h e s  (10.2  c e n t i m e t e r s )  o f  b i tuminous  c o n c r e t e  
of approx imate ly  12,800 s q u a r e  y a r d s  (10 ,702  s q u a r e  meters) of t h e  s o u t h  8 0 0- f e e t  (244 meters) o f  Runway 17/35.  
I n  a d d i t i o n :  t h i s  work i n c l u d e s  t h e  r e p a i r  of ramp areas around t h e  Aircraft  C o n t r o l  Tower, B u i l d i n g  A- I ,  F i r e  
C o n t r o l  S t a t i o n ,  B u i l d i n g  B-129, and t h e  F u e l  Tanks,  E22 and E23, and t h e  o v e r l a y  w i t h  two- inches (5 .1  
c e n t i m e t e r s )  of b i tuminous  c o n c r e t e  o f  approx imate ly  29,000 s q u a r e  y a r d s  (24,247 s q u a r e  meters) of pavement. 
The related a i r c ra f t  surface markings and improvements t o  t h e  s h o u l d e r  areas are i n c l u d e d  i n  t h i s  work. The 
r e p a i r  of t he  a i r f i e l d  paving a t  t h e  s o u t h  end of Runway 17/35 and t h e  ramp areas by B u i l d i n g s  A-1 and B-129 
is  n e c e s s a r y  t o  m a i n t a i n  an  a c c e p t a b l e  s u r f a c e  q u a l i t y  t h a t  is  conducive  t o  a v i a t i o n  s a f e t y .  S p a l l i n g  is  
o c c u r r i n g  i n  t h i s  area and t h e  r e s u l t i n g  l o o s e  d e b r i s  is  i n c r e a s i n g  t h e  p r o b a b i l i t y  of damage t o  c o n v e n t i o n a l  
and r e s e a r c h  a i rcraf t .  Sur face  markings  are r e q u i r e d  t o  p r o v i d e  clear d i r e c t i o n  for a i rcraf t  ground c o n t r o l .  
The r e p a i r  of  these a i r f i e l d  f a c i l i t i e s  is  n e c e s s a r y  a t  t h i s  time t o  s t o p  f u r t h e r  pavement d e t e r i o r a t i o n  and 
more e x t e n s i v e  and c o s t l y  f u t u r e  r e p a i r s ,  and t o  p r o v i d e  adequa te  s u p p o r t  f o r  r e s e a r c h  a i rcraf t  o p e r a t i o n s .  
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2.  R e p a i r  of  Roads . . . . . .  ................................................................... 285,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of  t h e  p r i n c i p a l  r o a d s  on t h e  Cen te r  and t h e  i s l a n d  l aunch  area. 
T h i s  r e p a i r  work i n c l u d e s  t h e  o v e r l a y  o f  two i n c h e s  (5.1 c e n t i m e t e r s )  o f  b i tuminous  c o n c r e t e  on approx imate ly  
40,000 s q u a r e  y a r d s  (33,444 s q u a r e  meters) o f  t h e  main e n t r a n c e  t o  t h e  C e n t e r ,  S tubbs  Boulevard ,  F u l t o n ,  
Wormhoudt, Bond and B l i s s  S t r e e t s .  The d r a i n a g e  of  t h e  i s l a n d  road w i l l  be improved and a two-inch (5 .1  
c e n t i m e t e r )  b i tuminous  s u r f a c e  c o u r s e  w i l l  be a p p l i e d  t o  approx imate ly  8 ,500  s q u a r e  y a r d s  ( 7 , 1 0 7  s q u a r e  meters) 
o f  pavement. I n  a d d i t i o n ,  t h i s  work w i l l  i n c l u d e  t h e  re la ted r e p a i r  of  t h e  c u r b s ,  s i d e w a l k s ,  and s h o u l d e r  
areas o f  t h e s e  r o a d s .  These r e p a i r s  are t h e  r e s u l t  of  a s t u d y  of  t h e  e x i s t i n g  c o n d i t i o n s  of  t h e  pr imary r o a d s  
o f  t h e  C e n t e r .  S i n c e  1959, maintenance of  t h e  pr imary heavy t r a f f i c  r o a d s  o f  WFC h a s  been by s e a l i n g  and o t h e r  
s h o r t  term measures .  Major r e p a i r s  are needed a t  t h i s  time t o  c o r r e c t  s e t t l e m e n t ,  p r o t e c t  t h e  subgrade ,  and 
p r o v i d e  adequa te  d r a i n a g e .  The Wallops I s l a n d  road is the  on ly  access t o  t h e  l aunch  f a c i l i t i e s  and i t  h a s  
d e t e r i o r a t e d  t o  a c o n d i t i o n  t h a t  t h i s  r e p a i r  work is n e c e s s a r y  t o  p r o v i d e  a s u i t a b l e  s u r f a c e  f o r  t h e  
t r a n s p o r t a t i o n  of r e s e a r c h  r o c k e t  motors .  
t h e  remain ing  r o a d s  and p a r k i n g  areas of  t he  C e n t e r .  

Some a d d i t i o n a l  r e p a i r  e f f o r t  w i l l  be n e c e s s a r y  i n  f u t u r e  y e a r s  for  

3. Repa i r  of Var ious  R o o f s . . . . . . . . .  ........................................................ 175,000 

T h i s  p r o j e c t  i n v o l v e s  t h e  n e c e s s a r y  r e p a i r  of  t h e  r o o f s  on B u i l d i n g s  N-162, V-45, V-50, V-55, W-65, 
X-15, X-35, and X-85 a t  WFC. These r e p a i r s  i n c l u d e  t h e  i n s t a l l a t i o n  o f  new r o o f i n g ,  i n s u l a t i o n  and related 
work on some 75,500 s q u a r e  fee t  (7 ,014  s q u a r e  meters) o f  r o o f  s u r f a c e s  on these b u i l d i n g s .  T h i s  r e p a i r  p r o j e c t  
is t h e  r e s u l t  of  a s t u d y  of  t h e  r o o f  c o n d i t i o n s  a t  t h e  Cen te r .  T h i s  s t u d y  i n d i c a t e s  t h e  r o o f s  of t h e s e  b u i l d i n g s  
have d e t e r i o r a t e d  t o  an  e x t e n t  t h a t  t h e  r e p a i r  work is beyond normal main tenance ,  and a major r e p a i r  e f f o r t  
now is n e c e s s a r y .  Deferral of t h i s  r e p a i r  p r o j e c t  w i l l  r e q u i r e  more e x t e n s i v e  and c o s t l y  r e p a i r  work a t  a 
la ter  d a t e ,  w i t h  t h e  p o t e n t i a l  of  water damage t o  t h e  i n t e r i o r  f u r n i s h i n g s  and equipment of  t h e  b u i l d i n g s  
caused by l e a k s .  

4 .  Repa i r  of Steam and Condensate D i s t r i b u t i o n  System ...................................... 300,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  t h e  steam and condensa te  d i s t r i b u t i o n  sys tem a t  WC. The work 
i n c l u d e s  t h e  r e p a i r  of approx imate ly  5 ,600  feet  (1 ,707  m e t e r s )  o f  steam and condensa te  p i p i n g ,  v a l v e s ,  expans ion  
j o i n t s ,  and r e l a t e d  equipment.  The e x i s t i n g  steam and condensa te  sys tem s e r v i n g  t h e  p r i n c i p a l  b u i l d i n g s  of 
t h e  C e n t e r  was i n s t a l l e d  i n  1958 and h a s  d e t e r i o r a t e d  t o  t h e  e x t e n t  t h a t  c o n t i n u a l  r e p a i r s  are r e q u i r e d  t o  
m a i n t a i n  t h e  steam s e r v i c e .  The r e p a i r  o f  t h e  steam and condensa te  d i s t r i b u t i o n  sys tem w i l l  p r o v i d e  be t te r  
steam s e r v i c e  and conse rve  energy  and water r e s o u r c e s  by e l i m i n a t i n g  t h e  waste due t o  l e a k s .  T h i s  r e p a i r  
p r o j e c t  is  needed a t  t h i s  time t o  reduce  main tenance ,  improve o p e r a t i n g  c o n d i t i o n s ,  and reduce  t h e  consumption 
o f  ene rgy  a t  WFC. 
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MISCELLA NEOUS PROJECTS LESS THAN $150.00 0 EACB .................................................. 1.150.000 
TOTAL ............................................................................................ 12.000.000 

FUTURE CoF ESTIMA TED FUNDING R E O U I R E D  TO COMPLETE T HIS PROJECT: 

It is estimated t h a t  between $10 and $15 m i l l i o n  p e r  y e a r  w i l l  be r e q u i r e d  f o r  t h e  c o n t i n u a t i o n  o f  t h i s  
f a c i l i t y  r e p a i r  program. It must be r ecogn ized  t h a t  t h i s  is t h e  i n i t i a l  y e a r  fo r  a c e n t r a l l y  managed r e p a i r  
program and t h a t  p r i o r  e x p e r i e n c e  w i t h  R e h a b i l i t a t i o n  and Mod i f i ca t i on  Programs i n d i c a t e s  t h a t  e a r l y  r equ i r emen t s  
t end  t o  be c o n s e r v a t i v e  and may be unde re s t ima ted .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

SUMMARY 

REHABILITATION AND MODIFICATION 
Amount 

( I n  d o l l a r s )  
Summary of P r o j e c t  Amounts by Locat ion:  

Ames Research Center ........................................................ 1.725. 000 

Dryden F l i g h t  Research Center ............................................... 555. 000 

Goddard Space F l i g h t  Center ................................................. 1.440. 000 

J e t  Propu ls ion  Laboratory ................................................... 1.140. 000 

Johnson Space Center ........................................................ 1.845, 000 

Kennedy Space Center ........................................................ 315. 000 

Langley Research Center ..................................................... 1,640. 000 

L e w i s  Research Center ....................................................... 1,010, 000 

Marshal l  Space F l i g h t  Center ................................................ 2.050, 000 

Michoud Assembly F a c i l i t y  ................................................... 530. 000 

550 . 000 Nat iona l  Space Technology L a b o r a t o r i e s  ...................................... 
Wallops F l i g h t  Center ....................................................... 785. 000 

Various Locat ions  ........................................................... 3.805. 000 

Miscel laneous  P r o j e c t s  Less than $150. 000 each .............................. 2.400. 000 

T o t a l  ..................................................................... 19,790.000 
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CONSTRUCTION OF F A C I L I T I E S  

FISCAL YEAR 1980 ESTIMATES 

PROJECT TITLE:  R e h a b i l i t a t i o n  and M o d i f i c a t i o n  of F a c i l i t i e s  n o t  i n  Excess o f  $500.000 Der Pro-iect 

INSTALLATION: Var ious  L o c a t i o n s  

FY 1980 CoF ESTIMATE: $19.790.000 

FY 1978: $18,900,000 FY 1979: $15,300,000 

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: 

COGNIZANT HEADQUARTERS OFFICE: Office o f  t h e  

SUMMARY PURPOSE AND SCOPE: 

Var ious  L o c a t i o n s  

Compt ro l l e r  

T h i s  program is t o  p r o v i d e  f o r  t h e  r e h a b i l i t a , i o n  and m o d i f i c a t i o n  o f  f a c i l i t i e s  a t  NASA f i - l d  i n s t a l l a t i o n s  
and Government-owned i n d u s t r i a l  p l a n t s  engaged i n  NASA a c t i v i t i e s .  Inc luded  i n  t h i s  p r o j e c t  are t h o s e  p r i o r i t y  
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  f a c i l i t y  needs  f o r  FY 1980 t h a t  can be f o r e s e e n  a t  t h e  time o f  t h e  submiss ion 
of t h e s e  estimates, and t h a t  are e s t i m a t e d  n o t  t o  exceed $500,000 p e r  p r o j e c t .  The purpose  o f  t h i s  program 
i s  t o  p r o t e c t ,  p r e s e r v e ,  and enhance t h e  c a p a b i l i t i e s  and u s e f u l n e s s  o f  e x i s t i n g  NASA f a c i l i t i e s ,  and t o  e n s u r e  
t h e  c o n t i n u e d  safe ,  economical ,  and e f f i c i e n t  u s e  o f  t h e  p h y s i c a l  p l a n t s .  Each o f  t h e  i n d i v i d u a l  items c o n t a i n e d  
i n  t h i s  y e a r ' s  r e q u e s t  f o r  f a c i l i t y  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  work is i n  i t s e l f  a p roper  f a c i l i t y  p r o j e c t .  
Each r e p r e s e n t s  t h e  c o n s i s t e n t  a p p l i c a t i o n  o f  t h e  approved and a c c e p t e d  d e f i n i t i o n ,  and ,  i n  t h i s  c o n t e x t ,  each 
i n c l u d e s  a l l  o f  t h e  f a c i l i t y  work t h a t  needs  t o  be done i n  t h e  budget  time frame, or a l l  o f  t h e  f a c i l i t y  work 
t h a t  can be done i n  t h a t  time frame, as l i m i t e d  by c o n s t r a i n t s  o t h e r  t h a n  a v a i l a b i l i t y  of r e s o u r c e s .  Each 
i n d i v i d u a l  item has been e v a l u a t e d  a g a i n s t  a p p l i c a b l e  need d a t e s ,  time l i n e s ,  and t h e  a b i l i t y  t o  p l a c e  t h e  
p lanned work under c o n t r a c t  i n  t h e  budget time frame. 
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I n  a d d i t i o n  t o  t h e  u s u 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  r e q u i r e m e n t s  t o  t h e  p h y s i c a l  p l a n t ,  t h e  Agency 
c o n t i n u e s  t o  emphasize t he  i d e n t i f i c a t i o n  o f  p r o j e c t s  t h a t  relate  d i r e c t l y  t o  t h e  c o n s e r v a t i o n  o f  ene rgy  a t  
t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  Th i s  p a r t i c u l a r  program is now s p e c i f i c a l l y  d i r ec t ed  toward t he  g e n e r a l  
nonprogrammatic o r  i n s t i t u t i o n a l  segments o f  NASA f a c i l i t i e s ;  however,  a d d i t i o n a l  a t t e n t i o n  is  a l s o  g iven  t o  
f a c i l i t y  m o d i f i c a t i o n  r e q u i r e m e n t s  g e n e r a t e d  by specif ic  programs or  p r o j e c t s .  

The $19,790,000 r e q u e s t  f o r  FY 1980 is f o r  t h o s e  p r o j e c t s  t h a t  must be done i n  d i r ec t  s u p p o r t  o f  c r i t i c a l  
programmatic and i n s t i t u t i o n a l  r e q u i r e m e n t s .  
r e l a t e d  t o  e n e r g y  r e d u c t i o n  which i n  i t s e l f  t e s t i f i e s  t o  t h e  p r e s s i n g  n a t u r e  o f  these needs .  

Th i s  r e q u e s t  a l s o  i n v o l v e s  approx imate ly  $6.5  m i l l i o n  f o r  p r o j e c t s  

PROJECT JUSTIFICATION: 

A t  i ts  i n i t i a l  c o s t ,  t h e  e x i s t i n g  N A S A  p h y s i c a l  p l a n t  t o t a l s  abou t  $6 .0  b i l l i o n  (September 30, 1978) .  
A c o n t i n u i n g  program o f  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  o f  these f a c i l i t i e s  is r e q u i r e d  t o :  

a .  P r o t e c t  t h e  c a p i t a l  v a l u e  r e p r e s e n t e d  by these f a c i l i t i e s  and t o  overcome t h e  cumula t ive  effects  o f  wear 
and d e t e r i o r a t i o n .  

b .  Ensure  t h e  con t inued  and r e l i ab l e  a v a i l a b i l i t y  o f  these  f a c i l i t i e s  as well  as t h e i r  o p e r a t i o n a l  
c a p a b i l i t i e s ,  as a p p l i c a b l e .  

c. Improve t h e  c a p a b i l i t i e s  and u s e f u l n e s s  o f  these f a c i l i t i e s  i n  terms of  NASA m i s s i o n  accomplishment,  and  
overcome t h e  aggregate e f fec ts  o f  o b s o l e s c e n c e .  

d .  P rov ide  a be t t e r  and safer environment For a l l  p e r s o n n e l .  

e .  P rov ide  f o r  s i g n i f i c a n t  r e d u c t i o n s  i n  energy  consumption t h r o u g h  t h e  i n i t i a t i o n  of  ene rgy  c o n s e r v a t i o n  
p r o j e c t s  and t h e  p r o v i s i o n  o f  updated and improved u t i l i t y  c o n t r o l  sys tems .  

T h i s  program i n c l u d e s  o n l y  f a c i l i t y  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  work having an e s t i m a t e d  c o s t  n o t  i n  
e x c e s s  o f  $500,000.  
to- day f a c i l i t y  maintenance or  by related r o u t i n e  f a c i l i t y  work e f f o r t s  t h a t  are provided f o r  i n  o t h e r  t h a n  
CoF estimates. R e h a b i l i t a t i o n  and m o d i f i c a t i o n  work estimated t o  c o s t  more t h a n  $500,000 is  ref lected as a 
s e p a r a t e  major  CoF l i n e  item p r o j e c t .  
and a d d i t i o n s )  and r e p a i r  of f a c i l i t i e s  p r o j e c t s  t h a t  are r e q u i r e d  i n  FY 1980. 
are  made under s e p a r a t e  programs which are a l s o  i n c l u d e d  i n  these CoF estimates. 

The work is  o f  such  a n a t u r e  and magnitude t h a t  it cannot  be accompl ished by r o u t i n e  day- 

Not i n c l u d e d  i n  t h i s  p r o j e c t  are t h e  minor c o n s t r u c t i o n  (new c o n s t r u c t i o n  
P r o v i s i o n  f o r  these r e q u i r e m e n t s  
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PROJECT DESCRIPTION: 

Proposed 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  items f o r  FY 1980 are  o u t l i n e d  under "PROJECT COST ESTIMATE1'; t h e y  
t o t a l  $19,790,000.  T h i s  i n c l u d e s  a t o t a l  o f  approx imate ly  $3,545,000 which h a s  been d e f e r r e d  from t h e  FY 1979 
program due t o  t h e  budget  r e d u c t i o n s .  T h i s  r e q u e s t  is f o r  p r o j e c t s  t h a t  must be done i n  t h i s  time frame and 
t h e i r  d e f e r r a l  would create h i g h  r i s k s  o r  consequences .  These would impact on program s c h e d u l e s  and c r i t i c a l  
i n s t i t u t i o n a l  f a c i l i t i e s  r e q u i r e m e n t s  i n  s u p p o r t  o f  Agency m i s s i o n  g o a l s  and o b j e c t i v e s .  Also i n c l u d e d  i n  
t h i s  r e q u e s t  are d i r e c t  ene rgy  p r o j e c t s  a s s o c i a t e d  wi th  b u i l d i n g s  and o t h e r  t y p e s  o f  f a c i l i t i e s .  

Of t h e  t o t a l  p r o j e c t s  l i s t e d ,  $17,390,000 r e p r e s e n t s  s e p a r a t e  p r o j e c t s  a t  d e s i g n a t e d  NASA i n s t a l l a t i o n s .  
The remain ing  $2,400,000 re la tes  t o  t h o s e  smaller 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  p r o j e c t s  e s t i m a t e d  t o  c o s t  
less t h a n  $150,000,  t h e  n a t u r e  and purpose  o f  which are t h e  same as f o r  t h a t  work s p e c i f i c a l l y  d e l i n e a t e d  bu t  
which,  because  o f  t h e i r  i n d i v i d u a l  smaller s i z e s ,  are no t  l i s t e d  s e p a r a t e l y .  A t  t h i s  time, t h e  p r o j e c t s  i n  
t h i s  t o t a l  package are c o n s i d e r e d  t o  be o f  t h e  h i g h e s t  p r i o r i t y .  They have been c a r e f u l l y  s e l e c t e d  from lists 
t o t a l l i n g  abou t  $47 m i l l i o n  i n c l u d i n g  $3,545,000 o f  p r e s s i n g  r e q u i r e m e n t s  d e f e r r e d  from t h e  FY 1979 Program. 
T h i s  FY 1980 l i s t i n g  t h u s  r e p r e s e n t s  a modest increment  i n  r e l a t i o n  t o  t h e  e x i s t i n g  t o t a l  backlog o f  t h i s  t y p e  
of work fo r  which p r o v i s i o n s  must be made over  t h e  n e x t  s e v e r a l  y e a r s .  

A s  i n d i c a t e d  above,  t h e  p r o j e c t s  i n  t h i s  r e q u e s t  are c o n s i d e r e d  t o  be o f  t h e  h i g h e s t  p r i o r i t y  on t h e  b a s i s  
of r e l a t i v e  urgency and expec ted  r e t u r n  on t h e  inves tment  i n v o l v e d .  It is  r e c o g n i z e d ,  h o w e v e r , t h a t  d u r i n g  t h e  
c o u r s e  of t h e  y e a r  some rea r rangement  o f  p r i o r i t i e s  may be n e c e s s a r y .  It is a l s o  r e a l i s t i c  t o  assume t h a t  a 
change i n  some o f  t h e  items t o  be accompl ished w i t h i n  t h e  a l l o c a t e d  r e s o u r c e s  may be r e q u i r e d .  For t h e  purpose  
of j u s t i f y i n g  t h i s  e s t i m a t e d  f a c i l i t i e s  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  r e q u i r e m e n t ,  a t e n t a t i v e  l i s t i n g  o f  
p r o j e c t s  is se t  f o r t h  under "PROJECT COST ESTIMATE." T h i s  work w i l l  be accompl ished on a p r i o r i t y  b a s i s .  The 
t o t a l  o f  $17,390,000 o f  s e p a r a t e  p r o j e c t s  re la tes  t o  t h e  f o l l o w i n g  broad c a t e g o r i e s  o f  f a c i l i t i e s :  

a .  U t i l i t y  Systems ......................................................................... 3 , 790 , 000 

b.  F i r e  D e t e c t i o n / P r o t e c t i o n  Systems ....................................................... 1,580,000 

c .  Genera l  Purpose B u i l d i n g s  ............................................................... 6 ,085 ,000  

d .  T e c h n i c a l  B u i l d i n g s / S t r u c t u r e s  ........................................................... 5 ,935 ,000  

The a d d i t i o n a l  lump sum estimate o f  $2 ,400 ,000  f o r  smaller p r o j e c t s  t h u s  p r o v i d e s  a t o t a l  o f  $19,790,000 f o r  
t h i s  program. 
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PROJECT COST ESTIMATE: 

A .  Ames Research C e n t e r  ( A R C )  1,725.000 ................................................................. 
1 .  M o d i f i c a t i o n  t o  t h e  2x2-Foot Wind Tunnel ,  Bu i ld ing  N-222 ................................ 480,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  o f  t h e  2x2-Foot Wind Tunnel ,  B u i l d i n g  N-222. Th i s  work 
i n c l u d e s  r e p l a c i n g  t h e  f o u r  i n a d e q u a t e  1 ,000 horsepower (746 k i l o w a t t s )  motors  w i t h  f o u r  1 ,500 horsepower 
( 1 , 1 1 9  k i l o w a t t s )  motors  and t h e  a d d i t i o n  of an  a c o u s t i c  e n c l o s u r e  around t h e  wing t u n n e l  s t r u c t u r e .  Th i s  
work a l s o  w i l l  i n c l u d e  t h e  m o d i f i c a t i o n  o f  2 ,000 s q u a r e  feet (186 s q u a r e  m e t e r s )  o f  t h e  tes t  chamber. The 
e x i s t i n g  f o u r  1 ,000  horsepower motors  are no l o n g e r  a b l e  t o  s u p p l y  t h e  i n c r e a s e d  r e q u i r e m e n t s  of p lanned 
r e s e a r c h  programs. Many of  t h e  t e s t  program r u n s  are now accomplished by o p e r s t i n g  a t  a 50 p e r c e n t  o v e r l o a d .  
The f a c i l i t y  is shutdown o f t e n  t o  c o o l  t h e  d r i v e  sys tem,  t h e r e b y  d e l a y i n g  tes t  program p r o g r e s s .  Repair  and 
maintenance r e q u i r e m e n t s ,  r e s u l t i n g  from t h e  over load  o p e r a t i o n ,  are s e v e r e l y  impact ing r e s e a r c h  p r o g r e s s .  
During a p e r i o d  o f  o v e r  12 months,  o n e- t h i r d  o f  t h e  a v a i l a b l e  tes t  time was s p e n t  i n  motor r e p a i r s .  Replacement 
p a r t s  f o r  major components are no l o n g e r  a v a i l a b l e .  Recent env i ronmenta l  n o i s e  r e g u l a t i o n s  r e q u i r e  t h a t  t h e  
2x2-Foot Wind Tunnel sound l e v e l s  be reduced .  The a c o u s t i c  e n c l o s u r e  around t h e  s t r u c t u r e  w i l l  r educe  t h e  
n o i s e  l e v e l .  Modern e l e c t r o n i c  d a t a  equipment 
and o t h e r  s o p h i s t i c a t e d  tes t  s u p p o r t  equipment overcrowd t h e  space .  M o d i f i c a t i o n  o f  t h i s  space  w i l l  p r o v i d e  
f o r  b e t t e r  u t i l i z a t i o n .  The work i n  t h i s  f a c i l i t y  s u p p o r t s  r o t o r c r a f t  aerodynamic performance programs,  
t u r b u l e n t  -f low programs and a i r f o i l  aerodynamic programs. S i g n i f i c a n t  t e s t i n g  and a n a l y s i s  i s  performed i n  
r e l a t i o n  t o  b o t h  s u b c r i t i c a . 1  a i r f o i l s .  These m o d i f i c a t i o n s  w i l l  allow f o r  c o n t i n u a t i o n  of  r e s e a r c h  i n  t h e s e  
areas. 

The 2x2-Foot tes t  chamber is i n a d e q u a t e  f o r  i ts  p r e s e n t  u s e .  

2 .  M o d i f i c a t i o n  of t h e  R a d i a t i o n  F a c i l i t y ,  Bu i ld ing  N-23 ..................................... 300,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n  t o  t h e  R a d i a t i o n  F a c i l i t y ,  B u i l d i n g  N-237, Room 164, t o  
accommodate t h e  gas tes t  c e l l  now l o c a t e d  i n  B u i l d i n g  N-245, Room 182. I n  i ts  p r e s e n t  l o c a t i o n ,  t h i s  c e l l  i S  
t o o  c l o s e  t o  p e r s o n n e l  and is hazardous  i n  t h e  e v e n t  of an i n t e r n a l  e x p l o s i o n .  M o d i f i c a t i o n s  i n c l u d e  removal 
of o ld  equipment i n  Room 164 and i n s t a l l a t i o n  o f  a combus t ib le  gas m o n i t o r i n g  sys tem,  a gas c e l l  t e m p e r a t u r e  
s e n s i n g  and c o n t r o l  sys tem,  and new vacuum pumps. The gas t e s t  c e l l  is used t o  de te rmine  t h e  a b s o r p t i o n  Of 
e l ec t roma ,gne t i c  r a d i a t i o n  i n  gases which are kn-own or  p o s t u l a t e d  t o  e x i s t  i n  t h e  a tmospheres  of t h e  Outer 
p l a n e t s  o f  t h e  s o l a r  sys tem.  
m e t e r )  long  tube  which h a s  t h e  c a p a b i l i t y  t o  be charged w i t h  a gas o f  c o m p o s i t i o n ,  t e m p e r a t u r e  and p r e s s u r e  

The t e s t  c e l l  c o n s i s t s  of  a 12- inch ( 3 0 . 5  c e n t i m e t e r )  d i a m e t e r ,  82- foot (250 
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r e p r e s e n t a t i v e  o f  a p l a n e t ' s  a tmosphere .  Bu i ld ing  N-237 h a s  s e v e r a l  tes t  rooms s p e c i f i c a l l y  des igned  t o  
w i t h s t a n d  an a c c i d e n t a l  o r  sudden i n t e r n a l  o v e r- p r e s s u r e  t h a t  might o c c u r  w i t h  an  e x p l o s i o n  o r  release of h i g h  
p r e s s u r e  gas. 

3. M o d i f i c a t i o n  of  t h e  Life S c i e n c e s  Research Labora to ry ,  B u i l d i n g  N-239 ................... 300,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  of computer space  i n  t h e  Life S c i e n c e s  Research L a b o r a t o r y ,  
B u i l d i n g  N-239. Th i s  m o d i f i c a t i o n  o f  7 ,500 s q u a r e  feet  (700 s q u a r e  meters) o f  space  i n c l u d e s  improvements t o  
t h e  e l e c t r i c a l ,  mechanical  and f i r e  p r o t e c t i o n  sys tems .  A raised f l o o r  sys tem w i l l  be i n s t a l l e d  i n  t h e  computer 
area.  New p a r t i t i o n s  and c e i l i n g s  are i n c l u d e d  i n  t h e  m o d i f i c a t i o n .  T h i s  work is n e c e s s a r y  t o  Suppor t  t h e .  
Human F a c t o r s  Research f u l l  miss ion  s i m u l a t i o n  s t u d i e s  now be ing  performed i n  B u i l d i n g  N-239. A c o n s i d e r a b l e  
p o r t i o n  of t h e  computa t iona l  equipment used i n  s u p p o r t  o f  t h e s e  programs h a s  reached t h e  end of i t s  u s e f u l  
l i f e  and is  be ing  r e p l a c e d .  T h i s  p r o j e c t  is n e c e s s a r y  t o  s u p p o r t  new computer equipment planned t o  be i n s t a l l e d  
d u r i n g  t h e  FY 1981 time frame. 

4. M o d i f i c a t i o n  f o r  t h e  Ai r f rame/Propu l s ion  C a l i b r a t i o n  L a b o r a t o r y ,  Bu i ld ing  207 ........... 425,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  of 1,800 s q u a r e  feet  (170 s q u a r e  meters) o f  space  i n  B u i l d i n g  
N-207. The B u i l d i n g ' s  1x3-Foot ( . 3 x . 9  meter) wind t u n n e l  t e s t  s e c t i o n ,  a f t e r c o o l e r  and r e t u r n  l o o p  w i l l  be 
d i s m a n t l e d  and removed. A c a l i b r a t i o n  chamber w i l l  be f a b r i c a t e d  and i n s t a l l e d  a t  t h e  i n l e t  s i d e  of t h e  wind 
t u n n e l  compressors  as well as t h e  i n s t a l l a t i o n  o f  new exhaus t  p i p i n g .  Room p a r t i t i o n s  w i l l  be added t o  d i v i d e  
t h e  area i n t o  s e v e r a l  rooms. A two- inch ( 5  c e n t i m e t e r )  h i g h  p r e s s u r e  a i r  l i n e  from t h e  a d j a c e n t  H y p e r v e l o c i t y  
Free.  F l i g h t  F a c i l i t y ,  B u i l d i n g  N-237, wi 11 be i n s t a l l e d  wi th  p r o v i s i o n s  t o  a t t a c h  an e x i s t i n g  one megawatt 
p o r t a b l e  a i r  h e a t e r  t o  t h e  l i n e .  Th i s  m o d i f i c a t i o n  is  needed a t  t h i s  time t o  p r o v i d e  t h e  p roper  p r e s s u r e ,  
environment  and means t o  a c c u r a t e l y  c a l i b r a t e  t h e  t h r u s t  and a i r f l o w  c h a r a c t e r i s t i c s  o f  t h e  advanced t u r b i n e  
powered p r o p u l s i o n  s i m u l a t o r s  p r i o r  t o  t e s t i n g  i n  t h e  11-Foot U n i t a r y  Plan Wind Tunnel and t h e  12-Foot Wind 
Tunnel .  These c a l i b r a t i o n s  are r e q u i r e d  so t h a t  a i r c r a f t  drag can be o b t a i n e d  p r i o r  t o  wind t u n n e l  measurement. 
No f a c i l i t y  p r e s e n t l y  e x i s t s  t o  perform t h e s e  t e s t s .  S ince  t h e  c a l i b r a t i o n  f o r  each s i m u l a t o r  is  u n i q u e ,  
s p e c i a l i z e d  equipment is needed.  Because o f  t h e  unique tests, pe r fo rming  t h i s  t e s t i n g  a t  a n o t h e r  f a c i l i t y  
would b'ecome p r o h i b i t i v e .  
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5. M o d i f i c a t i o n  of  HVAC Systems I n  Var ious  B u i l d i n g s  ....................................... 220,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t he  m o d i f i c a t i o n s  of t h e  h e a t i n q ,  v e n t i l a t i n g ,  and a i r - c o n d i t i o n i n g  ( H V A C )  
sys tems  i n  f i v e  b u i l d i n g s  t o  improve t h e  o p e r a t i n g  c o n d i t i o n s .  The b u i l d i n g s  t o  be modif ied  are t h e  
A d m i n i s t r a t i o n  B u i l d i n g ,  B u i l d i n g  N-202; Headquar te r s '  Army Research and Technology Labora to ry ,  B u i l d i n g  N- 
207; 40-Foot x 80-Foot Wind Tunne l ,  B u i l d i n g  N-221; t h e  U n i t a r y  P lan  Wind Tunnel ,  B u i l d i n g  N-227; and t h e  
System Development F a c i l i t y ,  N-242. M o d i f i c a t i o n s  w i l l  i n c l u d e  improvements t o  t h e  c o n t r o l s ,  ductwork,  timers, 
and o t h e r  re la ted equipment t o  p e r m i t  b u i l d i n g  zoning f o r  s p e c i a l i z e d  equipment and more e f f i c i e n t  u t i l i z a t i o n  
Of energy.  Also i n c l u d e d  w i l l  be p r o v i s i o n s  f o r  economizer sys tems  f o r  the b u i l d i n g s  which o p e r a t e  on a 24- 
h o u r ,  seven-day pe r  week b a s i s .  Th i s  work w i l l  r e s u l t  i n  more e f f i c i e n t  u t i l i z a t i o n  o f  energy and produce a n  
a n n u a l  s a v i n g s  o f  1 ,890,000 kWh o f  e l e c t r i c i t y  r e s u l t i n g  i n  a s imple  payback of  approx imate ly  5 y e a r s .  

B. Drvden F l i g h t  Research C e n t e r  (DFRC) ......................................................... 555, 000 

1 .  M o d i f i c a t i o n  of F i r e  Water System ....................................................... 255,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  t o  t h e  water sys tem a t  t h e  Dryden F l i g h t  Research Cen te r  
(DFRC). Th i s  work w i l l  i n c l u d e  t h e  i n s t a l l a t i o n  o f  zi new 500 ,000- ga l lon  ( 1 , 8 9 0  k i l o l i t e r s )  welded s t ee l  ground 
water s t o r a g e  t ank  n e a r  t h e  e x i s t i n g  pumphouse, Bu i ld ing  4853. The new water s t o r a g e  t a n k  w i l l  be connec ted  
t o  the  a d j a c e n t  e x i s t i n g  20- inch (51 c e n t i m e t e r s )  diameter water s u p p l y  system. The e x i s t i n g  and new v a l v i n g  
and p i p i n g  w i l l  be a r r a n g e d  t o  pe rmi t  t h e  e x i s t i n g  two 5,000 gpm (189 k l  pm) d iese l  eng ine  pumps i n  B u i l d i n g  
4853 t o  s u p p l y  water t o  t h e  main b u i l d i n g  complex and the  f l i g h t  t e s t  area.  The e x i s t i n g  water s u p p l y  sys tem 
f o r  t h e  Center  is provided by a si.ng;-c: 20- inch (51 c e n t i m e t e r s )  underground f i r e  p r o t e c t i o n  main o f  a p p r o x i m a t e l y  
11,800 fee t  ( 3 , 6 0 0  meters) i n  t o t a l  l e n g t h  t o  t h e  s t o r a g e  r e s e r v o i r .  If t h e  20- inch (51 c e n t i m e t e r s )  main 
b r e a k s  a t  any p o i n t  i n  i t s  almost  one m i l e  l e n g t h  between t h e  main complex and t h e  r e s e r v o i r ,  t h e r e  w i l l  be 
no f i r e  p r o t e c t i o n  water a v a i l a b l e  t o  t h e  C e n t e r .  
water r e s e r v o i r  is more economical  t h a n  t h e  c o n s t r u c t i o n  of a second o r  "loopll water main,  and w i l l  p r o v i d e  
more t h a n  t h e  minimum water s t o r a g e  r e q u i r e m e n t s  f o r  an  adequa te  l e v e l  of  f i r e  s a f e t y .  

The i n s t a l l a t i o n  o f  t he  500,000- gal lon ( 1 , 8 9 0  k i l o l i t e r s )  

2. M o d i f i c a t i o n  of  U t i l i t y  C o n t r o l  Systems .................................................. 300,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  c o n t i n u e d  f a c i l i t y  m o d i f i c a t i o n s  o f  t h e  U t i l i t y  Cont ro l  System (UCS). The 
m o d i f i c a t i o n  work i n c l u d e s  t h e  i n s t a l l a t i o n  o f  a c e n t r a l  s t a t i o n  minicomputer and o p e r a t o r ' s  c o n s o l e  t o  be 
l o c a t e d  i n  t h e  Research Development and Test F a c i l i t y ,  Bu i ld ing  4800. The u t i l i t y  sys tems  t h a t  w i l l  be moni tored 
and c o n t r o l l e d  i n c l u d e  h e a t i n g ,  v e n t i l a t i n g ,  a i r  c o n d i t i o n i n g ,  l i g h t i n g ,  e l ec t r i ca l  power, and f i r e  d e t e c t i o n  
i n  v a r i o u s  b u i l d i n g s .  The e x i s t i n g  c e n t r a l i z e d  s u r v e i l l a n c e  m o n i t o r i n g  and f i r e  alarm d e t e c t i o n  sys tems  w i l l  
be i n t e g r a t e d  w i t h  t h i s  UCS. The i n s t a l l a t i o n  of  s e n s i n g  and c o n t r o l  w i l l  conse rve  energy r e s o u r c e s ,  and 
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reduce  maintenance and o p e r a t i n g  manpower, t h u s  c o n t r i b u t i n g  t o  b e t t e r  management o f  t h e  C e n t e r ' s  f a c i l i t i e s  
w i t h i n  energy  r e d u c t i o n  g o a l s  and manpower g u i d e l i n e s .  Th i s  e f f o r t  h a s  a s imple  payback p e r i o d  of less t h a n  
t h r e e  y e a r s .  

C .  Goddard Space F l i g h t  C e n t e r  (GSFC) .......................................................... 1.440.000 

1 .  M o d i f i c a t i o n s  f o r  F i r e  P r o t e c t i o n  and S a f e t y  ............................................ 460,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n s  t o  v a r i o u s  f a c i l i t i e s  so as t o  a c h i e v e  an improved l e v e l  
of f i r e  p r o t e c t i o n  and s a f e t y .  T h i s  work i n c l u d e s  t h e  i n s t a l l a t i o n  o f  a u t o m a t i c  s p r i n k l e r  p r o t e c t i o n  i n  
p o r t i o n s  of 24 b u i l d i n g s  t o t a l i n g  approx imate ly  290,000 s q u a r e  feet  (18,580 s q u a r e  meters). 
comple tes  t h e  i n s t a l l a t i o n  o f  a u t o m a t i c  s p r i n k l e r  p r o t e c t i o n  f o r  a l l  b u i l d i n g s .  The Center  r e q u i r e s  a h i g h  
l e v e l  of i n s t a l l e d  f i r e  s u p p r e s s i o n  t o  p r o v i d e  an  adequa te  l e v e l  o f  p r o t e c t i o n  f o r  t h e  h i g h  v a l u e  e l e c t r o n i c  
and r e s e a r c h  equipment ,  s c i e n t i f i c  exper iment  development,  s p a c e c r a f t  o p e r a t i o n s  c o n t r o l  c e n t e r s ,  and t h e  NASA-  
wide t r a c k i n g  and communications c e n t e r .  T h i s  l e v e l  o f  i n s t a l l e d  f i r e  p r o t e c t i o n  is n e c e s s a r y  t o  p r o t e c t  t h e  
r e s e a r c h  equipment d u r i n g  p e r i o d s  when t h e  b u i l d i n g s  are unoccuppied.  . I n  a d d i t i o n ,  t h e  f i r e  p r o t e c t i o n  s e r v i c e s  
are  p rov ided  from an o f f - s i t e  o r g a n i z a t i o n  and t h e  n e a r e s t  component is l o c a t e d  approx imate ly  two miles (3.2 
k i l o m e t e r s )  from t h e  C e n t e r .  Th i s  work was n o t  accomplished i n  t h e  areas invo lved  when t h e  remainder  of t h e  
b u i l d i n g  was prov ided  wi th  s p r i n k l e r  p r o t e c t i o n  s i n c e  t h e  u t i l i z a t i o n  d i d  n o t  w a r r a n t  t h e  inves tment  i n  s p r i n k l e r  
p r o t e c t i o n .  M o d i f i c a t i o n  and improvements t o  t h e s e  areas have changed t h e  c o n d i t i o n s  and a u t o m a t i c  s p r i n k l e r  
p r o t e c t i o n  is  now r e q u i r e d .  

T h i s  p r o j e c t  

2. M o d i f i c a t i o n  o f  A i r - c o n d i t i o n i n g  Systems,  B u i l d i n g  3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n s  t o  t h e  a i r - c o n d i t i o n i n g  sys tems  i n  t h e  C e n t r a l  F l i g h t  
C o n t r o l  and Range Opera t ions  L a b o r a t o r y ,  B u i l d i n g  3- This  m o d i f i c a t i o n  o f  two o f  t h e  most i n a d e q u a t e  a i r  
c o n d i t i o n i n g  sys tems  w i l l  be accompl ished by t h e  i n s t a l l a t i o n  o f  new equipment o f  g r e a t e r  c a p a c i t y .  I n  a d d i t i o n ,  
a new a i r  h a n d l i n g  system w i l l  be i n s t a l l e d  t o  p r o v i d e  a s u i t a b l e  environment  f o r  t h e  computer equipment which 
h a s  been i n s t a l l e d  i n  space  o r i g i n a l l y  p lanned f o r  o f f i c e s .  Bu i ld ing  3 was b u i l t  i n  1961 t o  p r o v i d e  l a b o r a t o r y  
and o f f i c e  space  f o r  s p a c e c r a f t  miss ion  t r a c k i n g ,  d a t a  r e d u c t i o n ,  o p e r a t i o n s ,  and c o n t r o l .  S ince  t h a t  time, 
s e v e r a l  m o d i f i c a t i o n s  have been made t o  t h e  a i r - c o n d i t i o n i n g  sys tems  t o  p r o v i d e  for  i n s t a l l a t i o n  of a d d i t i o n a l  
computers  and r e l a t e d  equipment t o  s u p p o r t  new s p a c e c r a f t  programs. The e x i s t i n g  sys tems  now are unba lanced ,  
i n a d e q u a t e  and r e q u i r e  e x t e n s i v e  maintenance.  Th i s  p r o j e c t  is t h e  i n i t i a l  e f f o r t  o f  a planned program t o  
c o r r e c t  t h e s e  d e f i c i e n c i e s  and must be accompl ished a t  t h i s  time t o  i n s u r e  c o n t i n u e d  o p e r a t i o n  o f  t h e  f a c i l i t y .  
The computers  and c o n t r o l  c e n t e r s  o p e r a t e  twen ty  f o u r  h o u r s  a day ,  seven  days  a week. M o d i f i c a t i o n s  t o  t h e  
a i r - c o n d i t i o n i n g  sys tems  must be planned and accomplished whi le  c o n t i n u i n g  t h e  real- time t r a c k i n g  and c o n t r o l  
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o p e r a t i o n s  conducted i n  B u i l d i n g  3.  The complet ion of t h e s e  m o d i f i c a t i o n s  w i l l  pe rmi t  f u r t h e r  improvements 
t o  t h e  a i r - c o n d i t i o n i n g  system t o  s u p p o r t  p lanned free f l y e r  s p a c e c r a f t  program o p e r a t i o n s  i n  t h i s  v i t a l  
f a c i l i t y  e f f e c t i v e l y .  

3. M o d i f i c a t i o n s  f o r  Energy Meter ing ....................................................... 350 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  of t h e  u t i l i t y  sys tems  s e r v i n g  19 p r i n c i p a l  b u i l d i n g s  by 
t h e  i n s t a l l a t i o n  o f  steam and condensa te  meters. The steam system s e r v i n g  18 b u i l d i n g s  which h a s  a peak steam 
f low rate  of over  1 ,500  pounds (680 k i l o g r a m s )  pe r  hour w i l l  be modi f i ed  t o  i n c l u d e  steam and condensa te  f l o w  
meter's. I n  a d d i t i o n  t o  t h e s e  b u i l d i n g s ,  steam and condensa te  meters w i l l  be p laced  i n  t h e  t h r e e  major steam 
Supply  lines from t h e  C e n t r a l  Heat ing and R e f r i g e r a t i o n  P l a n t ,  B u i l d i n g  2 4 ,  t o  t h e  b u i l d i n g s .  Th i s  p r o j e c t  
is t h e  r e s u l t  of an a n a l y s i s  o f  t h e  steam consumption and s e r v i c e s  l i n e s  o f  23 p r i n c i p a l  b u i l d i n g s  and B u i l d i n g  
24 a t  t h e  Cen te r .  Th i s  a n a l y s i s  determined t h e  need f o r  a d d i t i o n a l  means i n  o r d e r  t o  moni tor  t h e  consumption 
of steam i n  t h e s e  19 b u i l d i n g s  f o r  e f f e c t i v e  energy management. The i n s t a l l a t i o n  o f  meters i n  t h e s e  f a c i l i t i e s  
w i l l  p r o v i d e  t h e  c a p a b i l i t y  of  m o n i t o r i n g  energy  consumption i n  each b u i l d i n g  and w i l l  e n a b l e  t h e  i d e n t i f i c a t i o n  
of h i g h  energy  consumption problem areas.  These meters w i l l  p r o v i d e  v e r i f i c a t i o n  o f  t h e  r e s u l t s  o f  c o r r e c t i v e  
e n e r g y  c o n s e r v a t i o n  measures and t h e  c a p a b i l i t y  t o  make f i n a l  a d j u s t m e n t s  i n  b u i l d i n g  sys tem o p e r a t i o n  t o  
opti.mize energy  u t i l i z a t i o n .  

4.> M o d i f i c a t i o n s  t o  Var ious  B u i l d i n g s  ...................................................... 390 , 000 

T h i s  pro ,ec t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n s  t o  t h e  e l ec t r i ca l  and h e a t i n g ,  v e n t i l a t i n g  and a i r  
c o n d i t i o n i n g  :HV.SC) sys tems  i n  v a r i o u s  b u i l d i n g s .  The e l ec t r i ca l  m o d i f i c a t i o n s  i n c l u d e  t h e  replacement  Of 
1 ,020 incandescent,  l i g h t i n g  f i x t u r e s  w i t h  670 f l u o r e s c e n t  f i x t u r e s  i n  t h e  Network Test and T r a i n i n g  F a c i l i t y ,  
B u i l d i n g  25 .  Inc luded  a re  t h e  r e l a t e d  m o d i f i c a t i o n s  t o  t h e  e l ec t r i ca l  power sys tem and t h e  replacement  of 
a p p r o x i m a t e l y  33,000 s q u a r e  feet  ( 3 , 0 6 6  s q u a r e  meters) o f  c e i l i n g s .  The e l e c t r i c a l  m o d i f i c a t i o n s  i n c l u d e d  t h e  
i n s t a l l a t i o n  of  55 l i q h t  s e n s i n g  photo  c e l l s  i n  t he  l o b b i e s  and s t a i r w a y s  o f  some 15 b u i l d i n g s  t o  t u r n  O f f  
unnecessa ry  l i g h t s .  The HVAC d i s t r i b u t i o n  system f o r  c o o l i n g  computer s p a c e s  i n  B u i l d i n g  25 w i l l  be modif ied  
t o  e l i m i n a t e  r e h e a t i n g  by mixing t he  r e t u r n  a i r  w i t h  c o n d i t i o n e d  a i r  and i n s t a l l i n g  a d d i t i o n a l  Cool ing C o i l s .  
The HVAC sys tem w i l l  be f u r t h e r  modif ied  by r e p l a c i n g  Seven e l ec t r i c  r e h e a t  c o i l s  w i t h  a ho t  water modula t ing 
sys tem.  T h i s  p r o j e c t  is t h e  r e s u l t  of a s u r v e y  of t l - 1 ~ 2  e l e c t r i ca l  and env i ronmenta l  c o n t r o l  sys tems  of 21 major 
b u i l d i n g s  of over  30,000 s q u a r e  feet  (2 ,787  meters) a t  t h e  Cen te r  t o  improve o p e r a t i n g  c o n d i t i o n s .  These 
m o d i f i c a t i o n s  t o  t h e  e lec t r ica l  snd HVAC sys tems  were s e l e c t e d  t o  improve t h e  working c o n d i t i o n s  and sys tem 
o p e r a t i o n ,  are c o s t  e f f e c t i v e ,  and w i l l  r educe  energy  consumption and maintenance c o s t s .  Th i s  work is e s t i m a t e d  
t o  r e s u l t  i n  an annua l  s a v i n g s  of 4,500 g a l l o n s  (17 ,032  l i t e r s )  o f  f u e l  o i l  and 1 ,356,000 kWh o f  e l e c t r i c  power 
w i t h  a payback of 4 y e a r s .  F u r t h e r  m o d i f i c a t i o n s  t o  t h e  HVAC sys tem i n  v a r i o u s  b u i l d i n g s  and t h e  c e n t r a l  
h e a t i n g  and h o t  water sys tems  are be ing  i n v e s t i g a t e d  and may be c o n s i d e r e d  as a f u t u r e  y e a r s  p r o j e c t .  
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D. J e t  P r o p u l s i o n  L a b o r a t o r v  (JPL) ............................................................ 1,140.000 

1 .  M o d i f i c a t i o n s  t o  Space F l i g h t  O p e r a t i o n s  F a c i l i t y ,  B u i l d i n g  230 ........................ 225,000 

T h i s  p r o j e c t  p r o v i d e s  a r c h i t e c t u r a l ,  e l e c t r i c a l  and mechan ica l  m o d i f i c a t i o n s  o f  approx imate ly  20,000 
s q u a r e  f e e t  ( 1,858 s q u a r e  m e t e r s )  o f  space  r e q u i r e d  f o r  t h e  c o n s o l i d a t i o n  o f  "real  time" computers ,  O p e r a t i o n s ,  
o p e r a t i o n s  c o n t r o l  and r e l a t e d  s u p p o r t  areas t o  t h e  f i rst  f l o o r  o f  B u i l d i n g  230. T h i s  work is a p a r t  of t h e  
O v e r a l l  P lan  f o r  improving t h e  Space F l i g h t  Q p e r a t i o n s  F a c i l i t y  f o r  more e f f i c i e n t  s u p p o r t  f o r  f u t u r e  f l i g h t  
P r o j e c t s .  
s c a t t e r e d  th roughout  Bu i ld ing  230. I n  o r d e r  t o  p rov ide  f o r  economy o f  o p e r a t i o n s  o f  t h e s e  sys tems ,  t h e y  must 
be p h y s i c a l l y  c o n s o l i d a t e d .  
o p e r a t i o n s  s u p p o r t .  Loca t ing  real  time o p e r a t i o n s  o n t o  t h e  first f l o o r  o f  B u i l d i n g  230 w i l l  r e s u l t  i n  a more 
s t a b l e  usage p lan  f o r  t h e  b u i l d i n g  and p r o v i d e  t h e  long  term r e s u l t  o f  minimizing r e c o n f i g u r a t i o n s  and r e d u c i n g  
manpower r e q u i r e m e n t s .  The work w i l l  s u p p o r t  Voyager S a t u r n  e n c o u n t e r ,  G a l i l e o  and f u t u r e  p r o j e c t s .  

The many computers which comprise  t h e  computing sys tem f o r  rea l  time o p e r a t i o n s  are c u r r e n t l y  

Th i s  is  e s p e c i a l l y  impor tan t  as f l i g h t  p r o j e c t  t a s k s  p r o g r e s s  i n t o  l o n g e r  term 

2 -  R e h a b i l i t a t i o n  of 25-Foot Space S i m u l a t o r  System, B u i l d i n g  150.. ........................ 495,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  p r e s e n t  i n s t r u m e n t a t i o n  sys tem i n  Bui ld ing  150 by 
p r o v i d i n g  a new d a t a  system t h a t  w i l l  be c o n f i g u r e d  wi th  remote t e r m i n a l s  and w i l l  s e r v e  as a c e n t r a l  d a t a  
h a n d l i n g  sys tem s e r v i n g  t h e  o t h e r  t e s t  areas w i t h  adequa te  d a t a  a c q u i s i t i o n  and p r o c e s s i n g  c a p a b i l i t y .  
new sys tem w i l l  measure t h e  o u t p u t  v o l t a g e  o f  up t o  1,000 s e p a r a t e  d a t a  s o u r c e s  as w e l l  as a c q u i r e  d i g i t a l  
d a t a  from s p a c e c r a f t  t e l e m e t r y .  The d a t a  r e c e i v e d  w i l l  be handled t h r o u g h  a large d a t a  p r o c e s s o r  and a l s o  
p rocessed  i n  rea l  time t o  p r o v i d e  o u t p u t s  on d a t a  d i s p l a y  d e v i c e s .  Th i s  sys tem w i l l  p rov ide  u n i t  l e v e l  
redundancy t o  a l l o w  s imul taneous  m u l t i - t e s t  o p e r a t i o n  and w i l l  have t h e  c a p a b i l i t y  o f  s t o r i n g  temporary  d a t a  
t o  p r o v i d e  t r e n d  a n a l y s i s .  S i m u l a t i o n  o f  space  and s o l a r  environment f o r  t e s t i n g  s p a c e c r a f t  a t  JPL  i s  done 
i n  B u i l d i n g  150 Space S i m u l a t o r  F a c i l i t y .  Because o f  t h e  large number o f  measurements r e q u i r e d  f o r  t e s t i n g  
of t h i s  t y p e ,  a d a t a  a c q u i s i t i o n  sys tem is a l s o  r e q u i r e d .  B a s i c a l l y ,  t h e  d a t a  s y s t e m ' s  f u n c t i o n  is  t o  r e c o r d  
and d i s p l a y  t h o s e  pa ramete r s  t h a t  d e s c r i b e  t h e  s p a c e c r a f t ' s  environment  and t h e  s p a c e c r a f t ' s  r e sponse  t o  t h a t  
environment .  Th i s  r e q u i r e s  t h e  c a p a b i l i t y  t o  r e c o r d  l a r g e  q u a n t i t i e s  of d a t a  over  r e l a t i v e l y  long  p e r i o d s  of 
time, d i s p l a y i n g  p e r i o d i c a l l y  o r  on demand t h a t  i n f o r m a t i o n  needed t o  moni to r  t e s t  c o n d i t i o n s .  It must a l s o  
have t h e  c a p a b i l i t y  t o  be programmed t o  a n n u n c i a t e  o u t- o f- t o l e r a n c e  c o n d i t i o n s  o f  p r e s e l e c t e d  pa ramete r s .  

The 

R e l i a b i l i t y  o f  t h e  sys tem is  o f  t h e  greatest  importance .  F a i l u r e  o f  t h e  sys tem cou ld  mean l o s s  of 
t e m p e r a t u r e  c o n t r o l  and damage t o  t h e  s p a c e c r a f t .  A f a i l u r e  cou ld  c a u s e  a tes t  d e l a y  o r  even n e c e s s i t a t e  a 
re tes t  which would c o s t  abou t  $24,000 f o r  each  a d d i t i o n a l  day o f  t e s t i n g .  



The p r e s e n t  d a t a  system has  become u n r e l i a b l e .  It was i n s t a l l e d  i n  1969 and h a s  had approx imate ly  
25,000 h o u r s  of  o p e r a t i o n .  The d i g i t a l  t a p e  r e c o r d e r ,  high- speed p r i n t e r ,  and d i g i t a l  l o g i c  e l e m e n t s  are no 
l o n g e r  i n  p r o d u c t i o n  and s p a r e s  are n o t  a v a i l a b l e  and t h e r e  is no back-up hardware i n  t h i s  sys tem.  During t h e  
Voyager s p a c e c r a f t  the rmal  c o n t r o l  tes t  t h e  d a t a  system f a i l e d  i n  t e n  independent  modes, a l l  a t t r i b u t a b l e  t o  
t h e  aged c o n d i t i o n  o f  t h e  equipment.  

The p r e s e n t  system has  o n l y  t h e  c a p a c i t y  of moni to r ing  500 c h a n n e l s  and r e c o r d i n g  sbou t  750 c h a n n e l s ;  
t h i s  is t o o  l i m i t e d  f o r  t h e  p r e s e n t  day r e q u i r e m e n t s .  The e x i s t i n g  c a p a b i l i t y  f o r  p r o c e s s i n g  d a t a  whi le  a 
tes t  is i n  p r o g r e s s  is  ex t remely  i n e f f i c i e n t .  
o u t p u t  v o l t a g e  of  up t o  1 ,000 s e p a r a t e  d a t a  s o u r c e s  and a c q u i r e  d i g i t a l  d a t a  from s p a c e c r a f t  t e l e m e t r y  is 
r e q u i r e d .  
Power p r o j e c t s .  
used .  These f a i l u r e s  w i l l  r e s u l t  i n  time d e l a y s  and great  f i n a n c i a l  l o s s e s  due t o  test  d e l a y s  and re tes ts ,  
damage t o  t h e  s p a c e c r a f t ,  and f l i g h t  s c h e d u l e  d e l a y s .  The i n a d e q u a c i e s  o f  t h e  e x i s t i n g  sys tem r e q u i r e  t h a t  
t h i s  r e h a b i l i t a t i o n  work be accompl ished i n  o r d e r  t h a t  t h i s  Space S i m u l a t o r  F a c i l i t y  can e f f e c t i v e l y / e f f i c i e n t l y  
s u p p o r t  r e s e a r c h  miss ion  r e q u i r e m e n t s .  

A Data A c q u i s i t i o n  System t h a t  w i l l  make measurements of t h e  

The sys tem is needed f o r  t h e  G a l i l e o  p r o j e c t  and t h e  I n f r a r e d  Astronomy S a t e l l i t e  (IRAS) and S o l a r  
A s  p r e v i o u s l y  s t a t e d ,  a h i g h  p r o b a b i l i t y  o f  f a i l u r e  e x i s t s  each time t h e  e x i s t i n g  sys tem is  

3. M o d i f i c a t i o n s  t o  Materials Research P r o c e s s i n g  L a b o r a t o r y ,  B u i l d i n g  158 ................. 170,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  f a c i l i t y  m o d i f i c a t i o n s  of  715 s q u a r e  feet  (664 s q u a r e  meters) o f  l a b o r a t o r y  
s p a c e  i n  Rooms 101C and 101G o f  B u i l d i n g  158 t o  a c l e a n  room environment f o r  t h e  purpose  of producing h y b r i d  
c i r c u i t  e l ements .  A c o n t r o l l e d  a tmospher ic  f u r n a c e  and chemical  f L m e  hood w i l l  be i n s t a l l e d  i n  Room 101G a l o n g  
w i t h  a f i l t r a t i o n  and purge  sys tem.  Room 1C)lC w i l l  have l o c a l  f i l t r a t i o n  hoods ,  a i r  exiiAost hood,  40 l i n e a r  
fee t  (12 .2  m e t e r s )  of l a b o r a t o r y  benches  w i t h  overhead a i r  s u p p l y ,  26 fee t  ( 7 . 9  m e t e r s )  o f  wall mounted c a b i n e t s ,  
s e v e r a l  microscope- type bonding,  welding and i n s p e c t i o n  s t a t i o n s ,  a new "c lean"  f l o o r  c o v e r i n g  p l u s  d r o p  c e i l i n g  
th roughout  t h e  e n t i r e  area.  The l i g h t  ar rangement  w i l l  a l s o  be r e v i s e d .  The area o f  hybr id  e l e c t r o n i c s  d e a l s  
w i t h  t h e  v a s t  p r a c t i c a l  development o f  d i s c r e t e  e l ements  and assembled boards/components below t h e  sys tem l e v e l  
and is c o n t i n u a l l y  i n c r e a s i n g  i ts  range  o f  a p p l i c a t i o n  i n  s p a c e c r a f t  e l e c t r o n i c s  sys tems .  The JPL development 
t a s k s  aim a t  s p e c i f i c  new mater ia ls ,  f a b r i c a t i o n  t e c h n i q u e s  o r  f e a s i b i l i t y  d e m o n s t r a t i o n s  so  t h a t  c o n t r a c t  
r e q u i r e m e n t s  can be i n t e l l i g e n t l y  e s t a b l i s h e d  f o r  vendor f a b r i c a t e d  s p a c e c r a f t  e l ements  as  well as  in- house 
i n s t r u m e n t  d e v i c e s / s y s t e m s .  I n  a d d i t i o n  t o  m a i n t a i n i n g  an l lup-to-datelf  l i m i t e d  volume in- house f a b r i c a t i o n  
c a p a b i l i t y  t o  s u p p o r t  t h i s  p r o t o t y p e  development ,  a n o t h e r  major e f f o r t  i n v o l v e s  e v a l u a t i o n ,  f a i l u r e  a n a l y s i s  
and emergency r e p a i r s  t o  f l i g h t  q u a l i f i e d  components. These l a t t e r  f u n c t i o n s  are  o f t e n  r e q u i r e d  on a l lcrashl l  
b a s i s  d u r i n g  l a s t  minute  s p a c e c r a f t  checkout  a t  t h e  S p a c e c r a f t  Assembly F a c i l i t y  o r  a t  t h e  Kennedy Space C e n t e r .  
Vendor s u p p o r t  is u s u a l l y  a d m i n i s t r a t i v e l y  or t e c h n i c a l l y  unab le  t o  meet p r o j e c t  s c h e d u l e  r e s t r a i n t s  and JPL 
must s o l v e  t h e  t e c h n i c a l  problems and perform t h e  n e c e s s a r y  r e p a i r s  i n  time. . H i s t o r i c a l l y ,  t h i s  e f f o r t  h a s  
r e q u i r e d  t h e  f l i g h t  p r o j e c t  o f f i c e  t o  waive a l l  q u a l i t y  a s s u r a n c e  and c l e a n l i n e s s  r e q u i r e m e n t s ,  as p l a c e d  on 
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t h e  o r i g i n a l  vendor ,  so t h a t  t h e  work cou ld  be done a t  JPL. 
f a c i l i t y  area so  t h a t  t h e  p roduc t  can be c o n s i d e r e d  o f  f l i g h t  q u a l i t y .  

Th i s  p r o p o s a l  e f f e c t i v e l y  c l e a n s  up t h e  e x i s t i n g  

4 .  M o d i f i c a t i o n s  t o  B o i l e r  Rooms, Var ious  B u i l d i n g s  ........................................ 250,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n s  t o  v a r i o u s  b o i l e r  rooms and t h e  r e l o c a t i o n  o f  h e a t i n g  
equipment the re f rom t o  a c h i e v e  compl iance  w i t h  e x i s t i n g  mechanical  codes  and t o  e l i m i n a t e  p o t e n t i a l  s a f e t y  
problems due t o  improper s o u r c e s  o f  sombust ion a i r .  The s i t u a t i o n  i n  t h r e e  b u i l d i n g s  ( t h e  Eng ineer ing  Office 
B u i l d i n g  138, S o l i d  P r o p e l l a n t  Eng ineer ing  Labora to ry  Bui ld ing  197,  Telecommunication B u i l d i n g  238) can be 
c o r r e c t e d  by t h e  a d d i t i o n  o f  a u t o m a t i c  f i r e  d o o r s  and v e n t i l a t i o n  d u c t  f i r e  damper t o  e f fec t  s e p a r a t i o n  of t h e  
b o i l e r  areas. The F a b r i c a t i o n  Shop B u i l d i n g  IO3 w i l l  r e q u i r e  enlargement  o f  i t s  a t t a c h e d  b o i l e r  room and t h e  
c o n s o l i d a t i o n  o f  two small b o i l e r s  i n t o  a s i n g l e  larger u n i t .  The Environmental  L a b o r a t o r y ,  B u i l d i n g  1 4 4  w i l l  
r e q u i r e  t h e  i n s t a l l a t i o n  of a new b o i l e r ,  ho t  water pump(s) and r e l a t e d  p i p i n g / b r e e c h i n g .  R e l o c a t i o n  of t h e  
new d i e s e l  f u e l  t a n k  t o  t h e  same v i c i n i t y  is a l s o  r e q u i r e d .  A t  t h e  Space S c i e n c e s  Ins t rument  Systems L a b o r a t o r y ,  
B u i l d i n g  168 bo th  t h e  b o i l e r  and t h e  domes t i c  h o t  water h e a t e r s  must be  removed from t h e  e x i s t i n g  mechanical  
rooms and mounted on a newly c o n s t r u c t e d  overhead deck between B u i l d i n g s  168 and 169 where access t o  s e r v i c e s  
and e x i s t i n g  p i p i n g  is r e a s o n a b l e .  I n  e f f ec t ,  an e x t e r n a l  b o i l e r  room o f  l ess  t h a n  300 s q u a r e  fee t  (28  s q u a r e  
m e t e r s )  is c r e a t e d  over  t h e  l o a d i n g  dock as t h e r e  is no p h y s i c a l  o r  economica l ly  v i a b l e  s o l u t i o n  w i t h i n  t h e  
c o n f i n e s  o f  e i t h e r  e x i s t i n g  b u i l d i n g s .  

T h i s  p r o j e c t  is  r e q u i r e d  t o  b r i n g  t h e  r e f e r e n c e d  b u i l d i n g s  i n t o  compliance w i t h  e x i s t i n g  mechanical  
codes  which does  no t  pe rmi t  b o i l e r s  t o  be l o c a t e d  i n  machinery rooms c o n t a i n i n g  r e f r i g e r a t i o n  equipment .  
Leakage o f  "Freon1' t y p e  r e f r i g e r a n t s  i n  t h e  p resence  of m o i s t u r e ,  produces  a c c e l e r a t e d  c o r r o s i o n  of f e r r o u s  
material ,  w h i l e  exposure  t o  flame t e m p e r a t u r e s  i n  excess of SOOOF (426OC) resul ts  i n  chemical  changes t h a t  
g e n e r a t e  poisonous  gases. Th i s  p r o j e c t  w i l l  e l i m i n a t e  t h e  most s i g n i f i c a n t  p o t e n t i a l  h a z a r d s  o f  t h i s  t y p e  a t  
t h e  Jet  P r o p u l s i o n  Labora to ry .  

E. Jo hnson SDace C e n t e r  (JSC) .................................................................. 1 ,845 ,000  

1 .  M o d i f i c a t i o n s  f o r  L i f e  S c i e n c e s  Exper imepts  Development and I n t e g r a t i o n  
F a c i l i t y ,  B u i l d i n g  36 405,000 .................................................................. 
T h i s  p r o j e c t  m o d i f i e s  a p p r o x i m a t e l y  13,000 s q u a r e  feet  ( 1 , 2 0 8  s q u a r e  m e t e r s )  o f  t h e  h i g h  bay wing of 

t h e  B i o e n g i n e e r i n g  and Test Suppor t  F a c i l i t y ,  B u i l d i n g  36.  T h i s  w i l l  p r o v i d e  a Life S c i e n c e s  Exper iments  
Development and I n t e g r a t i o n  F a c i l i t y .  The work i n c l u d e s  m o d i f i c a t i o n s  t o  h i g h  bay,  shop,  o f f i c e ,  l a b o r a t o r y ,  
and c lass  100 c l e a n  room areas i n  t h e  b u i l d i n g .  Approximately 6 ,000 s q u a r e  f e e t  (557 s q u a r e  m e t e r s )  w i l l  be 
modi f i ed  t o  p r o v i d e  new class  100,000 c l e a n  areas t o  s u p p o r t  i n t e g r a t i o n ,  mockup, and checkout  f u n c t i o n s .  The 



area around t h e  i n t e g r a t i o n  inockup w i l l  be provided w i t h  supporr; u t i l i t i e s .  R&D funded computers w i l l  be 
i n s t a l l e d  on t h e  second f l o o r  and n e c e s s a r y  computer I l o o r i n g ,  a i r - c o n d i t i o n i n g ,  and s u p p o r t  u t i l i t i e s  w i l l  
be provided by t h i s  p r o j e c t .  Minor m o d i f i c a t i o n s  i n  t h e  e x i s t i n g  class 100 c l e a n  room w i l l  be provided f o r  
"mini- lsbff  b u i l d u p .  High p r e s s u r e  b o t t l e  E a n i f o l d s  and vacuum pumps w i l l  be provided a d j a c e n t  t o  t h e  b u i l d i n g .  
U t i l i t y  t r e n c h e s  w i l l  be modif ied  by adding h i g h  p r e s s u r e  u t i l i t i e s ,  compressed a i r ,  vacuum, s a n i t a r y  sewer, 
and c a b l e  t r a y s .  An e x i s t i n g  "laydown area" w i l l  be modif ied  by e x t e n d i n g  e x i s t i n g  u t i l i t i e s  t o  p r o v i d e  a 
t r a i l e r  pa rk ing  area t o  house t h e  animal  specimens used i n  s e v e r a l  o f  t h e  proposed e x p e r i m e n t s .  Areas a d j a c e n t  
t o  t h e  c lass  100 c l e a n  room w i l l  be g e n e r a l l y  modif ied  and upgraded by p a h t i n g ,  r e l o c a t i n g  power and t e l e p h o n e  
r e c e p t a c l e s ,  and r e p l a c i n g  f l o o r  and c e i l i n g  t i l e s .  T h i s  p r o j e c t  is r e q u i r e d  t o  s u p p o r t  t h e  NASA I n t e g r a t e d  
L i f e  S c i e n c e s  Experiment Program. The Johnson Space Center h a s  been d e s i g n a t e d  as t h e  l e a d  p r o j e c t  management 
Cen te r  and is r e s p o n s i b l e  f o r  t h e  development of exper iments  and f o r  t h e  i n t e g r a t i o n  o f  a l l  NASA l i f e  s c i e n c e s  
e x p e r i m e n t s .  Under t h i s  p r o j e c t ,  exper iments  and /o r  equipment developed a t  Ames Research Center  o r  o t h e r  
l a b o r a t o r i e s  w i l l  be sh ipped  h e r e  and t h e  equipment w i l l  be combined w i t h  JSC developed items f o r  i n t e g r a t i o n  
i n t o  t h e  S h u t t l e  s p a c e l a b .  Fol lowing t h i s  a c t i v i t y ,  t h e  l i f e  s c i e n c e s  payload w i l l  be shipped t o  KSC f o r  
f u r t h e r  i n t e g r a t i o n  and l aunch  i n t o  space .  To c a r r y  o u t  t h i s  t a s k ,  JSC r e q u i r e s  a f a c i l i t y  f o r  both  development 
and i n t e g r a t i o n  of l i f e  s c i e n c e s  pay loads .  Th i s  p r o j e c t  w i l l  p r o v i d e  s p a c e  f o r  development ,  t e s t ,  i n t e g r a t i o n ,  
c h e c k o u t ,  and crew t r a i n i n g  w i t h  f l i g h t  equipment.  The f a c i l i t y  w i l l  a l s o  be used f o r  s h i p p i n g  and r e c e i v i n g ;  
equipment s t o r a g e ;  specimen examina t ion ,  test  and h o l d i n g ;  exper iment  tes t  and checkou t ;  component i n t e g r a t i o n ,  
and s c i e n c e  d a t a  moni to r ing .  Th i s  w i l l  be t h e  o n l y  NASA f a c i l i t y  a v a i l a b l e  t o  a l l o w  crew members and Suppor t  
teams t o  t r a i n  i n  a '?hands on" environment o p e r a t i n g  t h e  l i f e  s c i e n c e s  exper iments  i n  an  o p e r a t i o n a l  mode. 
P r e s e n t  p l a n s  are t o  s u p p o r t  one d e d i c a t e d  s p a c e l a b  payload e v e r y  18 months beg inn ing  l a t e  i n  c a l e n d a r  y e a r  
1981 t h r o u g h  c a l e n d a r  y e a r  1991 . A d d i t i o n a l  f lmini-labll  and lfcarry-onll  l a b o r a t o r i e s  w i l l  be suppor ted  as 
approved by t h e  program. To s u p p o r t  l a b o r a t o r y  p r e p a r a t i o n  a c t i v i t i e s ,  a l l  c o n s t r u c t i o n  a c t i v a t i o n  and checkout  
must be completed i n  c a l e n d a r  y e a r  1980. 

2 .  M o d i f i c a t i o n s  t o  t h e  20-Foot Diameter A l t i t u d e  Chamber, Life Systems Labora to ry ,  
B u i l d i n g  7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  320,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  20- foot d i a m e t e r  a l t i t u d e  chamber i n  t h e  L i f e  Systems 
L a b o r a t o r y ,  B u i l d i n g  7 ,  t o  s u p p o r t  sys tem t e s t i n g .  C e r t a i n  changes  t o  t h e  chamber i n t e r i o r  are r e q u i r e d  t o  
accommodate t h e  r e g e n e r a t i v e  subsystem tes t  a r t i c l e s  on t h e  ground l e v e l  of  t h e  main chamber compartment and 
t o  p r o v i d e  f o r  a large i s o l a t e d  volume fog- gas mixing i n  t h e  t o p  o f  t h e  chamber. M o d i f i c a t i o n s  t o  t h e  lower 
l e v e l  crew bay area are a l s o  needed.  T h i s  w i l l  f n c l u d e  modifying t h e  f a c i l i t y  open l o o p  env i ronmenta l  c o n t r o l  
System f o r  sea l e v e l  o p e r a t i o n ;  i n s t a l l a t i o n  o r  r e l o c a t i o n  o f  an emergency s t a t i o n  i n s i d e  t h e  chamber, e l i m i n a t i o n  
and /o r  r e l o c a t i o n  o f  u l t r a v i o l e t ,  t h e r m a l ,  and smoke d e t e c t o r s ;  and r e l o c a t i o n  o f  power d i s t r i b u t i o n  c a b l e s ,  
Power O u t l e t s ,  crew bay l i g h t s ,  and a d d i t i o n a l  l i g h t s  and c o n t r o l s .  The upper p o r t i o n  o f  t h e  20- foot chamber 
w i l l  be modif ied  by i n s t a l l i n g  a new p r e s s u r e  t i g h t  c e i l i n g  above t h e  crew bay compartment t o  create a l e a k t i g h t  
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mixed gas t a n k .  
sea l e v e l  and w i l l  have an access p o r t  f o r  i n s t a l l a t i o n  and main tenance .  The Government f u r n i s h e d  a i r  s u p p l y  
Uni t  w i t h  mixin3 f a n s ,  c h i l l e r / h e a t e r  package,  and trace gas i n j e c t i o n  sys tem w i l l  be i n s t a l l e d  on an e x t e r i o r  
p l a t f o r m  a d j a c e n t  t o  t h e  chamber. The a i r  s u p p l y  unit, d u c t i n g  w i l l  i n t e r c o n n e c t  w i t h  t h e  gas chamber and tes t  
a r t i c l e s .  Opera t ing  c o n t r o l s  and /o r  s u p p o r t  sys tems  n e c e s s a r y  t o  o p e r i t e  t h e  in-chamber hardware w i l l  be 
p rov ided  e x t e r n a l l y  t o  t h e  chamber. 

Th i s  new c e i l i n g  w i l l  meet t h e  p r e s s u r e  v e s s e l  r e q u i r e m e n t s  o f  s e v e r a l  i n c h e s  of H 0 above 2 

The 20- foot chamber complex p r e s e n t l y  has t h e  c a p a b i l i t y  t o  e v a l u a t e  c l o s e d  l o o p ,  r e g e n e r a t i v e  l i f e  
Suppor t  sys tems  (RLSS) under  manned c o n d i t i o n s .  However, changes t o  t h e  c u r r e n t  20- foot chamber i n t e r i o r  are 
n e c e s s a r y  t o  s u p p o r t  f u t u r e  s p a c e  programs which w i l l  r e q u i r e  long  d u r a t i o n  o p e r a t i o n  by m a n  i n  s p a c e .  Expendable 
s y s t e m s  are weight  p r o h i b i t i v e ,  t h e r e f o r e ,  a secure t echno logy  b a s e  i n  RLSS is  r e q u i r e d .  The g o a l  of on-going 
t echno logy  programs is t o  demons t ra te  t h a t  r e g e n e r a t i v e  l i f e  s u p p o r t  p r o c e s s e s  have ach ieved  a s t a t e  of 
t e c h n o l o g i c a l  r e a d i n e s s  c a p a b l e  o f  s u p p o r t i n g  man r e l i a b l y  d u r i n g  long  term space  m i s s i o n s .  A key s t e p  i n  t h e  
development of t h i s  t echno logy  r e a d i n e s s  w i l l  be t h e  manned ground v e r i f i c a t i o n  t e s t s  o f  an RLSS p r i o r  t o  
commitment t o  a f l i g h t  hardware program. S h u t t l e  launched f l i g h t  o p p o r t u n i t i e s  f o r  an RLSS i n  t h e  mid-1980's 
i n c l u d e  a l i f e  s c i e n c e s  d e d i c a t e d  s p a c e l a b  or a space  h a b i t a b i l i t y  module. The ground tes t  program w i l l  r e q u i r e  
a l l  e l ements  o f  t h e  RLSS t o  be packaged and o p e r a t e d  i n  a f l i g h t - t y p e  c o n f i g u r a t i o n  t o  assess i n t e g r a t e d  sys tem 
performance and rnan/machine i n t e r f a c e s .  By modifying t h e  chamber, t h e  large volume o f  t h e  chamber can be used 
t o  house  t h e  t e s t  crewmen i n  a c o n t r o l l e d  sea  l e v e l  environment and a l s o  t o  p r o v i d e  an  a d j a c e n t  b u t  s e p a r a t e  
t e s t  volume i n  which t h e  c o n d i t i o n s  can be s u b j e c t  t o  t h e  o p e r a t i o n  o f  t h e  c l o s e d  l o o p  RLSS w i t h o u t  endanger ing  
crew s a f e t y .  
RLSS whi le  a space  environment is  m a i n t a i n e d ,  a l l o w s  emergency and /o r  unexpected s i t u a t i o n s  t o  be s i m u l a t e d .  
I n  a d d i t i o n ,  t o  a c c u r a t e l y  e v a l u a t e  o v e r a l l  e f f i c i e n c y  of t h e  c l o s e d  l o o p  system and q u a n t i f y  low l e v e l  subsystem 
l e a k a g e  f o r  an  a tmospher ic  composi t ion b a l a n c e ,  a r e l a t i v e l y  l a r g e ,  i s o l a t a b l e  t e s t  area is r e q u i r e d .  
M o d i f i c a t i o n s  t o  t h e  20- foot diameter a l t i t u d e  chamber is t h e  most economical  method a v a i l a b l e  t o  accompl ish  
t h e s e  developmental  o b j e c t i v e s .  I n i t i a l  hardware is  scheduled t o  be d e l i v e r e d  i n  February  1980, and i n s t a l l a t i o n  
must beg in  i n  October 1980,  t o  meet a n  August 1981 o p e r a t i o n a l  da t e .  

The concep t  of  hav ing  t h e  crewmen perform a l l  o p e r a t i o n a l  t a s k s  a s s o c i a t e d  wi th  l i v i n g  on a n  

3 .  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  o f  H e a t i n g ,  V e n t i l a t i n g ,  and 
A i r- c o n d i t i o n i n g  ( H V A C )  Systems,  Var ious  B u i l d i n g s  ...................................... 475 , 000 

T h i s  p r o j e c t  is  a p o r t i o n  o f  2 long- range program f o r  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  o f  HVAC sys tems  
i n  v a r i o u s  b u i l d i n g s  at  JSC. The m o d i f i c a t i o n s  i n c l u d e  i n s t a l l a t i o n  o f  new c o n t r o l  sys tems  f o r  t h e  a i r  h a n d l e r s  
i n  B u i l d i n g s  11  and 1 4 ,  and t h e  rework o f  f a n  and f i l t e r  s e c t i o n s  o f  s n  a i r  h a n d l e r  i n  Bui ld ing  16 t o  pe rmi t  
f i l t e r  changes  w i t h  t h e  u n i t  o p e r a t i n g .  R e h a b i l i t a t i o n  work w i l l  a l s o  be accompl ished i n  14 o t h e r  b u i l d i n g s .  
T h i s  l a t t e r  work i n c l u d e s  r e p a i r  and /o r  r ep lacement  o f  steam s t a t i o n s ,  condensa te  r e t u r n  u n i t s ,  v a l v e s ,  pumps, 
compressors ,  condensors ,  c o i l s ,  air. h a n d l e r  c a s i n g s  and s t r u c t u r e s ,  and f a n  a s s e m b l i e s ;  c a l i b r a t i o n  o f  
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i n s t r u m e n t a t i o n ;  and i n s u l a t i o n  and p a i n t i n g  of a n c i l l s r y  equipment .  T h i s  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  
work is r e q u i r e d  t o  p r o v i d e  f o r  t h e  more e f f i c i e n t  o p e r a t i o n  o f  t h e  h e a t i n g  and c o o l i n g  sys tem c o n t r o l s  i n  
B u i l d i n g s  11 ,  14 and 16 .  Var ious  h e a t i n g  and c o o l i n g  sys tem components i n  t h e  o t h e r  b u i l d i n g s  are r a p i d l y  
d e t e r i o r a t i n g  and approach ing  t h e  end o f  t h e i r  l i f e  expec tancy  and ,  c o n s e q u e n t l y ,  most o f  t h e  r e s i d u a l  work 
is  e s s e n t i a l  now. E f f e c t i v e  energy  c o n s e r v a t i o n  r e q u i r e s  t h a t  these sys tems  o p e r a t e  w i t h i n  s p e c i f i c a t i o n s .  
A s y s t e m ' s  performance e f f i c i e n c y  is a t t s i n a b l e  o n l y  when components are i n  good c o n d i t i o n .  

4 .  M o d i f i c a t i o n s  t o  Blowdom Water Treatment  F a c i l i t y ,  B u i l d i n g  223,  
Sewage Treatment P l a n t  .................................................................. 180,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  m o d i f i c a t i o n s  t o  t h e  e x i s t i n g  c o o l i n g  tower flblowdownlt water t r e a t m e n t  
f a c i l i t y .  The work i n c l u d e s  a new f i l t r a t i o n  system w i t h  a u t o m a t i c  backwash c a p a b i l i t y  t h a t  w i l l  have t h e  
c a p a c i t y  t o  p r o c e s s  up t o  150 g a l l o n s  p e r  minute  o f  i n f l u e n t .  The c a u s t i c  soda system w i l l  be modif ied  by 
r e p l a c i n g  one o f  t h e  e x i s t i n g  chemical  feed pumps wi th  two l a r g e r  uti: Ls. Heaters w i l l  be i n s t a l l e d  on t h e  
e x i s t i n g  c a u s t i c  soda s t o r a g e  t a n k  t o  m a i n t a i n  t h e  l i q u i d  a t  a minimum t e m p e r a t u r e  o f  70°F. 
s l u d g e  d r y i n g  beds  a l s o  r e q u i r e  m o d i f i c a t i o n s  t o  improve s l u d g e  removal.  A f low c o n t r o l  d e v i c e  w i l l  be i n s t a l l e d  
a t  B u i l d i n g  24 ( C e n t r a l  Heat ing and Cool ing P l a n t )  t o  p r o v i d e  c o n s t a n t  f low o f  blowdown water t o  t h e  t r e a t m e n t  
f a c i l i t y  a t  t h e  Sewage Treatment  P l a n t .  
c o o l i n g  towers  was des igned  i n  1974 t o  comply w i t h  t h e  then  c u r r e n t  Texas Water Q u a l i t y  Board (TWQB) r e q u i r e m e n t s  
f o r  haza rdous  metal c o n t e n t  of  f a c i l i t y  e f f l u e n t .  
magnitude1' r e d u c t i o n  i n  t he  maximum permissab le  c o n t e n t  o f  zhromium t h a t  can be c o n t a i n e d  i n  t h e  e f f l u e n t  t o  
l e s s  t h a n  0 . 5  p a r t s  pe r  m i l l i o n  (ppm). The e x i s t i n g  f a c i l i t y  r e d u c e s  t h e  chromium and z i n c  c o n t e n t  of t h e  
e f f l u e n t  t o  well  below t h e  a l l o w a b l e  l i m i t s  of t h e  1974 r e g u l a t i o n s .  However, t h e  e f f l u e n t  from t h e  f a c i l i t y  
W i l l  n o t  c o n s i s t e n t l y  meet r e q u i r e m e n t s  o f  p r e s e n t  TWQB d i s c h a r g e  r e q u i r e m e n t s  o r  conform wi th  t h e  p o t e n t i a l  
Environment P r o t e c t i o n  Agency r e q u i r e m e n t s  f o r  c o n t r o l  o f  heavy metals d i s c h a r g e d  a t  a p o i n t  s o u r c e .  
Implementa t ion o f  these m o d i f i c a t i o n s  w i l l  p r o v i d e  a f a c i l i t y  t h a t  w i l l  meet a l l  e x i s t i n g  and p r o j e c t e d  
r e q u i r e m e n t s  f o r  c o n t r o l  o f  heavy metals d i s c h a r g e d  a t  t h e  p o i n t  s o u r c e .  

The e x i s t i n g  

The e x i s t i n g  f a c i l i t y  f o r  t r e a t i n g  blowdown wate r  from B u i l d i n g  24 

S i n c e  t h a t  t ime,  t h e  TWQB has  i n t r o d u c e d  an I torder- of-  

5.  M o d i f i c a t i o n  o f  A i r- c o n d i t i o n i n g  Systems,  NASA I n d u s t r i a l  P l a n t ,  
Downey, C a l i f o r n i a  465,000 ...................................................................... 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  of e x i s t i n g  a i r - c o n d i t i o n i n g  sys tems  i n  v a r i o u s  b u i l d i n g s  

a t  t h e  N A S A  I n d u s t r i a l  P l a n t ,  Downey, C s l i f o r n i a ,  f o r  t h e  purpose  o f  ene rgy  c o n s e r v a t i o n .  The work i n c l u d e s  
m o d i f i c a t i o n s  and /o r  a d d i t i o n s  t o  t h e  c o n t r o l  s y s t e m s ,  ductwork,  dampers ,  and i n s u l a t i o n  t o  p r o v i d e  du economy 
cyc le t1  o p e r a t i o n  f o r  a l l  a i r  h a n d l e r s  i n  B u i l d i n g s  001,  009,  287, 288,  and 290, p l u s  17 a i r  h a n d l e r s  i n  B u i l d i n g  
006. "Economy cycle t1  o p e r a t i o n  a f f o r d s  t h e  optimum u t i l i z a t i o n  o f  t h e  o u t s i d e  ambient a tmospher ic  c o n d i t i o n s .  
When c o o l i n g , i s  r e q u i r e d  i n  a b u i l d i n g  and t h e  o u t s i d e  c o n d i t i o n s  are c o o l e r  t h a n  t h o s e  i n s i d e ,  t h e  c o o l e r  
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o u t s i d e  a i r  is  drawn i n t o  t h e  b u i l d i n g  t o  p r o v i d e  a l l  o r  p a r t  o f  t h e  r e q u i r e d  c o o l i n g .  The same p r i n c i p l e  is 
fol lowed t o  s a t i s f y  t h e  r e q u i r e m e n t s  f o r  h e a t i n g .  The m o d i f i c a t i o n  o f  a i r  h a n d l e r s  f o r  t h e  lfeconomy Cycle" 

r e s u l t i n g  i n  a payback of approx imate ly  1 y e a r .  T h i s ,  t h e n ,  is a p r imary  energy  r e d u c t i o n  p r o j e c t  which shou ld  
be accompl ished a t  t h e  ea r l i e s t  d a t e .  

o p e r a t i o n  c a p a b i l i t y  w i l l  r educe  n a t u r a l  g a s  and e l e c t r i c i t y  consumption by a t o t a l  o f  129x10 9 Btu a n n u a l l y  

F. Kennedy SDace C e n t e r  (KSC) .................................................................. 315,ooo 

1 .  M o d i f i c a t i o n s  t o  N i t r i c  Acid S t o r a g e  and Pumphouse F a c i l i t i e s  
t o  P rov ide  Chemical Waste Treatment  F a c i l i t y  ............................................ 315,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  t h e  m o d i f i c a t i o n s  t o  t h e  N i t r i c  Acid S t o r a g e  (1050B) and Pumphouse (1050A) 
f a c i l i t i e s  on t h e  Cape Canaveral  A i r  Force  S t a t i o n  (CCAFS) t o  p r o v i d e  a chemical  waste t r e a t m e n t  c a p a b i l i t y .  
The 4 ,860  s q u a r e  f o o t  (451 s q u a r e  meter) a c i d  s t o r a g e  f a c i l i t y  w i l l  be modi f i ed  t o  i n c l u d e  a chemical  p r o c e s s i n g  
area t o  house  equipment ,  i n c l u d i n g  n i n e  h o l d i n g  t a n k s ,  two p r o c e s s i n g  tanks., two p r e s s u r e  t a n k s ,  f o u r  chemical  
f e e d e r s  and t a n k s ,  two f i l t e r  p r e s s e s ,  e i g h t  m i x e r s ,  two s l u d g e  pumps, a gaseous  n i t r o g e n  system and n e c e s s a r y  
w i r i n g ,  c o n t r o l s ,  p i p i n g  and v a l v e s .  The 439-sqdare f o o t  ( 4 1  s q u a r e  m e t e r )  pumphouse w i l l  be modif ied  f o r  a 
s u p p o r t i n g  o f f i c e  area and chemical  l a 5 o r a t o r y .  

T h i s  p r o j e c t  is n e c e s s a r y  now i n  o r d e r  t o  comply w i t h  F e d e r a l  and S t a t e  l e g i s l a t i o n  r e g a r d i n g  water 
p o l l u t i o n ,  a i r  p o l l u t i o n  and l a n d  f i l l .  The f a c i l i t y  w i l l  p r o v i d e  an adequa te  l e v e l  of t r e a t m e n t  so t h a t  t h e  
produced e f f l u e n t s ,  e m i s s i o n s ,  and s l u d g e s  w i l l  n o t  j e o p a r d i z e  t h e  q u a l i t y  o f  t h e  p h y s i c a l  and b i o l o g i c a l  
environment  and w i l l  be r e s p o n s i v e  t o  t h e  National. gcal  of e l i m i n a t i n g  t h e  d i s c h a r g e  o f  p o l l u t a n t s  i n t o  n a v i g a b l e  
waterways by 1985. T h i s  f a c i l i t y  w i l l  p r o v i d e  t r e a t m e n t  f o r  chemica l  wastes i n  c a t e g o r i e s  8 ,  I O ,  and 12 .  
Category 8 wastes are comprised o f  a c i d i c ,  b a s i c  o r  aqueous s o l u t i o n s  contaminated w i t h  metal i o n s ,  c a t e g o r y  
10 wastes are a c i d i c ,  b a s i c  and m i s c e l l a n e o u s  materials  i n  aqueous s o l u t i o n s  and c a t e g o r y  12 wastes w i l l  be 
d e r i v e d  from t h e  o x i d i z e r  vapor  s c r u b b e r s  used t o  reduce  t h e  sodium s u l f a t e  gases g e n e r a t e d  d u r i n g  t h e  S h u t t l e  
l o a d i n g  and d e s e r v i c i n g  o p e r a t i o n s .  Category 8 and 10 wastes are p r e s e n t l y  t r e a t e d  a t  an Air Force  pumping 
s t a t i o n  a t  t h e  n o r t h e a s t  t i p  of CCAFS. The Uni ted  S t a t e s  Air Force  h a s  a N a t i o n a l  P o l l u t a n t  Discharge  Elimination 
System (NPDES) pe rmi t  f o r  t h i s  f a c i l i t y  which e x p i r e s  i n  August ,  1980. The c o n t i n u e d  o p e r a t i o n  o f  t h i s  pumping 
s t a t i o n  is  c o n t r a r y  t o  t h e  N a t i o n a l  g o a l  o f  e l i m i n a t i n g  t h e  d i s c h a r g e  o f  p o l l u t a n t s  i n t o  n a v i g a b l e  waterways;  
t h e r e f o r e ,  it w i l l  be c l o s e d  when t h i s  f a c i l i t y  is completed.  Approximately 1 ,000,000 g a l l o n s  of c a t e g o r y  8 
wastes are g e n e r a t e d  a n n u a l l y  by t h e  combined KSC and CCAFS o p e r a t i o n s .  Though p r e s e n t l y  i n  small q u a n t i t i e s ,  
t h e  cumula t ive  t o t a l  of  c a t e g o r y  10 wastes is e s t i m a t e d  t o  be a p p r o x i m a t e l y  9 . 5 ~ 1 0 ~  g a l l o n s  th rough  1991. 
There  are p r e s e n t l y  no f a c i l i t i e s  f o r  t r e a t i n g  t h e  c a t e g o r y  12 waste s o l u t i o n s  t o  be g e n e r a t e d  by t h e  vapor  
s c r u b b e r s .  The volume o f  c a t e g o r y  12 wastes g e n e r a t e d  by t h e  o x i d i z e r  vapor  s c r u b b e r s  is e s t i m a t e d  t o  s tart  
i n  1979 w i t h  4 ,500 g a l l o n s  p e r  y e a r  and i n c r e a s e  t o  approx imate ly  103,000 g a l l o n s  p e r  y e a r  i n  1985 t h r o u g h  
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' 99 '  - 
compounds. 
from such f u n c t i o n s  as pho tograph ic  l a b o r a t o r i e s ,  S h u t t l e  payload and o t h e r  i n s t i t u t i o n a l  programs. 

wastes W i l l  c o n t a i n  Na2 so3, NO and s i g n i f i c a n t  amounts o f  hydroxylamine s u l f a t e  and /o r  r e l a t e d  
Th i s  p r o j e c t  w i l l  r e s u l t  i n  a d c i l i t y  capab le  o f  t r e a t i n g  t h e s e  chemical  wastes which are d e r i v e d  

G. Lanalev Research C e n t e r  ( L a R C )  .............................................................. 1 ,640 ,000  

1 .  R e h a b i l i t a t i o n  o f  E lec t r i c  Power D i s t r i b u t i o n  System .................................... 385,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  two ( 2 )  110 KV c i r c u i t  b r e a k e r s  i n  t h e  S t r a t t o n  Road 
S u b s t a t i o n  ( B u i l d i n g  12331, t h e  i n s t a l l a t i o n  o f  s e c t i o n s  o f  underground e l ec t r i ca l  d u c t s  between t h e  main 
S t r a t t o n  Road S u b s t a t i o n  ( B u i l d i n g  1233) and t h r e e  pr imary s u b s t a t i o n s- - T a y l o r  iload S u b s t a t i o n  ( B u i l d i n g  11471, 
A m e s  Road S u b s t a t i o n  ( B u i l d i n g  1247F) and Moffe t t  Road S u b s t a t i o n  ( B u i l d i n g  1266)---and t h e  replacement  o f  
s e c t i o n s  of  e x i s t i n g  22 KV f e e d e r s  It2Jtt and 112P1.tt A t o t a l  o f  1 ,600 l i n e a r  feet  (488 mete r s )  of  d u c t  banks ,  
1 ,600 l i n e a r  feet  (488 m e t e r s )  o f  f e e d e r  112Jtt and 1 ,700 l i n e a r  feet  (518 meters) o f  f e e d e r  tt2P1tt w i l l  be 
i n s t a l l e d .  Feeder It2Jtt r u n s  from B u i l d i n g  1233 t o  t h e  p rox imi ty  o f  t h e  16-Foot Transon ic  Tunnel ( B u i l d i n g  
1146) and f e e d e r  It2P111 r u n s  from B u i l d i n g  1233 t o  Bui ld ing  1147. 
t h e  above s u b s t a t i o n s  are n e a r l y  f u l l .  
demands p laced  on t h e  e l e c t r i c a l  d i s t r i b u t i o n  sys tem.  
the i r '  exposure  t o  t h e  b r a c k i s h  environment encoun te red  i n  t h e  underground d u c t  sys tem.  These l i n e s  were 
i n s t a l l e d  i n  1947 and r e q u i r e  r ep lacement  i n  o r d e r  t o  a l l o w  f o r  safe o p e r a t i o n  o f  f a c i l i t i e s .  The b r e a k e r s  
must be r e p l z c e d  t o  c o o r d i n a t e  t h e i r  safe i n t e r r u p t i o n  o p e r a t i o n  under f a u l t  wi th  a v a i l a b l e  power company 
s h o r t  - c i r  c u i t va 1 ue s . 

S e v e r a l  s e c t i o n s  of t h e  d u c t  banks  between 
I n s t a l l a t i o n  of  t h e s e  new d u c t  banks  is n e c e s s a r y  t o  meet t h e  c o n t i n u e d  

Feeders  tt2J1t and tt2P11t have corroded as a r e s u l t  of 

2. M o d i f i c a t i o n  t o  t h e  55-FOOt Vacuum Chamber, Bu i ld ing  1293B 460,000 .............................. 
T h i s  project p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  of  t h e  55-Foot Vacuum Chamber by t h e  i n s t a l l a t i o n  of 250 

KW of e l e c t r i c  powered q u a r t z  l i g h t s .  
walls wi th  i n d i v i d u a l  e l ec t r i ca l  c o n t r o l s  so  th i l t  t empera tu re  d i f f e r e n t i a l s  on t h e  test  specimens can be 
a c h i e v e d .  Located behind t h e  t e s t  specimens w i l l  be a t t co ld  p l a t e t 1  t o  s i m u l a t e  c o n d i t i o n s  o f  deep space  i n  
o r d e r  t o  o b t a i n  h i g h e r  t e m p e r a t u r e  g r a d i e n t s  a c r o s s  t h e  t e s t  specimens .  An e x i s t i n g  h y d r a u l i c  v i b r a t o r  w i l l  
be  used t o  e x c i t e  a new r o t a t i n g  t a b l e  upon which a model w i l l  be mounted i n  o r d e r  t o  d u p l i c a t e  programmed 
v i b r a t i o n  lelrels. Th i s  f a c i l i t y  m o d i f i c a t i o n  i s  e s s e n t i a l  f o r  t h e  s u c c e s s f u l  complet ion o f  planned long- range 
large space  s t r u c t u r e s  r e s e a r c h  e f f o r t s .  E x i s t i n g  f a c i l i t i e s  have n e i t h e r  t h e  p h y s i c a l  s i ze  nor  t;he c o n t r o l l e d  
t h e r m a l  vacuum v i b r a t i o n  c a p a b i l i t i e s  t o  conduct  e s s e n t i a l  c o n t r o l s  and dynamics r e s e a r c h  work i n  t h e  e a r l y  
1980 's .  Based upon t h e  r e q u i r e m e n t s  f o r  t h e  Large Space S t r u c t u r e s  Program, t h e s e  f a c i l i t y  m o d i f i c a t i o n s  are 
t h e  most c o s t  e f f e c t i v e  means of  meet ing t h e  r e q u i r e m e n t s .  

They w i l l  be a r ranged  i n  banked a s s e m b l i e s  and mounted around t h e  chamber 
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3. R e h a b i l i t a t i o n  o f  Steam and Condensate L ines  i n  t h e  U t i l i t y  Tunnel ...................... 370 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  o f  t h e  steam l i n e s  i n  U t i l i t y  Tunnels  1, 2 ,  3 ,  and 4 f o r  a 
more c o s t  e f f e c t i v e  energy  o p e r a t i o n .  Th i s  m o d i f i c a t i o n  work w i l l  i n c l u d e  t h e  a d d i t i o n  o f  about  f o u r  i n c h e s  
( 10.2 c e n t i m e t e r s )  of  f i b e r g l a s s  t y p e  i n s u l a t i o n  on approx imate ly  12,000 l i n e a r  feet  (3,660 meters) of e x i s t i n g  
steam and condensa te  l i n e s  i n  f o u r  underground t u n n e l s .  The e x i s t i n g  magnesium ox ide  i n s u l a t i o n  on t h e  l i n e s  
v a r i e s  from two t o  f o u r  i n c h e s  ( 5  t o  10 c e n t i m e t e r s )  o f  t h i c k n e s s .  A t  t h e  complet ion of t h i s  work, a l l  l i n e s  
w i l l  have a minimum of s i x  i n c h e s  (15 c e n t i m e t e r s )  of  t h i c k n e s s ,  excep t  where it is no t  p o s s i b l e  t o  a c h i e v e  
t h i s  t h i c k n e s s .  The e x i s t i n g  l i n e s  were i n s t a l l e d  a t  a minimum i n i t i a l  c o s t  w i t h  a minimum of i n s u l a t i o n .  
The i n s u l a t i o n  t h i c k n e s s  a t  t h a t  time was adequa te  s i n c e  it was c o m p a t i b l e  w i t h  t h e  lower energy  C o s t s ,  and 
t h e  main i n t e r e s t  was low i n i t i a l  c a p i t a l  c o s t .  
t o  r e a l i z e  improved energy  c o n s e r v a t i o n .  These m o d i f i c a t i o n s  w i l l  s a v e  approx imate ly  20x1 O9 Btu'  S a n n u a l l y  
i n  f u e l  o i l  consumption r e s u l t i n g  i n  a s imple  payback of  less t h a n  s i x  y e a r s .  

An assessment  o f  these u t i l i t y  t u n n e l s  h a s  been made i n  o r d e r  

4.  R e h a b i l i t a t i o n  o f  t h e  Data Reduct ion C e n t e r ,  Bu i ld ing  1268 and t h e  
F l i g h t  C o n t r o l  Research L a b o r a t o r y ,  B u i l d i n g  1268-A ..................................... 425,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  e l ec t r i ca l  and mechanical  equipment i n  t h e  Data Reduct ion 
C e n t e r ,  B u i l d i n g  1268, and t h e  F l i g h t  Con t ro l  Research Labora to ry ,  B u i l d i n g  1268-A. T h i s  work c o n s i s t s  of 
zoning e l ec t r i ca l  power and c h i l l e d  water sys tems  t o  reduce  t h e  impact  o f  u t i l i t y  f a i l u r e s .  I n  a d d i t i o n ,  t h e  
b u i l d i n g  f i r e ,  c h i l l e d  water and e l ec t r i ca l  alarm sys tems  w i l l  be c o n s o l i d a t e d  i n t o  an a u t o m a t i c  c e n t r a l  alarm 
system.  The b u i l d i n g  steam supp ly ,  which is n e c e s s a r y  f o r  humidi ty  c o n t r o l ,  w i l l  be t i e d  i n t o  a second t r u n k  
l i n e . .  D e c e n t r a l i z e d  e l e c t r i c a l  and c h i l l e d  water c o n n e c t i o n s  are n e c e s s a r y  t o  p r e v e n t  m u l t i p l e  sys tem power 
loss. The a u t o m a t i c  c e n t r a l  alarm system w i l l  r educe  t h e  time n e c e s s a r y  t o  m a i n t a i n  and moni tor  a large number 
of i n d i v i d u a l  i n d i c a t o r s .  This w i l l  a l l o w  f o r  t h e  improved s a f e t y  o f  b o t h  t h e  p e r s o n n e l  and equipment i n  t h e  
e v e n t  o f  a f a i l u r e  o r  f i r e .  A d d i t i o n a l  work w i l l  i n c l u d e  t h e  s t r u c t u r a l  and a r c h i t e c t u r a l  r e h a b i l i t a t i o n  of 
B u i l d i n g  1268. 

H. L e w i s  Research C e n t e r  (LeRC) ............................................................... 1.010.000 

1. 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  f o r  U t i l i t y  Cont ro l  System ............................. 350 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  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  o f  t h e  e x i s t i n g  u t i l i t y  sys tems  and t h e  
u t i l i t y  c o n t r o l  sys tem (UCS) a t  LeRC t o  e n a b l e  more c o s t  e f f e c t i v e ,  r e l i a b l e ,  and energy  c o n s e r v a t i v e  o p e r a t i o n s .  
T h i s  USC work i n c l u d e s  t h e  i n s t a l l a t i o n  o f  a backup minicomputer and related p e r i p h e r a l  equipment ,  a d a t a  
p l o t t e r ,  and a n  u n i n t e r r u p t i b l e  power s u p p l y  for  t h e  UCS master c o n t r o l  s t a t i o n  l o c a t e d  i n  B u i l d i n g  21.  Also 
prov ided  are data a c q u i s i t i o n  c o n t r o l  p a n e l s  and s e n s o r s  i n  t e n  b u i l d i n g s .  The p r e s e n t  LeRC UCS accompl i shes  
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real  time c o n t r o l  o f  t h e  v a r i o u s  b u i l d i n g  u t i l i t y  sys tems  and p r o v i d e s  s e c u r i t y  s u r v e i l l a n c e  o f  B u i l d i n g  500.  
T h i s  P r o j e c t  w i l l  r e s u l t  i n  major e n e r g y  s a v i n g s  i n  t h e  b u i l d i n g s  i n c l u d e d  by o p t i m i z i n g  t h e  o p e r a t i o n  of t h e i r  
h e a t i n g ,  v e n t i l s t i n g ,  and a i r  c o n d i t i o n i n g  sys tems .  The minicomputer i n c l u d e d  w i l l  e n a b l e  c o n t i n u o u s  o p e r a t i o n  
Of t h e  e n t i r e  UCS d u r i n g  m a l f u n c t i o n  or  shutdown of t h e  e x i s t i n g  main computer.  The u n i n t e r r u p t i b l e  power 
Supply  W i l l  f a c i l i t a t e  programmed shutdown of t h e  UCS d u r i n g  e l ec t r i ca l  power f a i l u r e s .  The d a t a  p l o t t e r  w i l l  
e n a b l e  fas t  and d i r e c t  p r i n t o u t  o f  t h e  U C S  computer s t o r e d  i n f o r m a t i o n  f o r  assessment  o f  t h e  UCS o p e r a t i o n  and 
t h e  C e n t e r ' s  energy usage.  
work w i l l  r educe  t h e  b u i l d i n g  u t i l i t y  system o p e r a t i o n  and a a i n t e n a n c e  manpower requ i rement  and p rov ide  
a d d i t i o n a l  system performance d a t a  f o r  e f f e c t i v e  management o f  t h e  C e n t e r ' s  u t i l i t y  sys tems .  
s i m p l e  payback f o r  t h i s  p r o j e c t  is  t h r e e  y e a r s .  

I n  a d d i t i o n  t o  p r o v i d i n g  i n c r e a s e d  UCS r e l i a b i l i t y  and c o n s e r v i n g  energy ,  t h i s  

The e s t i m a t e d  

2. M o d i f i c a t i o n  o f  B u i l d i n g  U t i l i t y  Systems ................................................ 225,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n  of steam, e l e c t r i c a l ,  and c h i l l e d  water u t i l i t y  sys tems  i n  
v a r i o u s  b u i l d i n g s  having over  30,000 g r o s s  s q u a r e  feet (2 ,790  s q u a r e  meters) each .  Inc luded  is t h e  i n s t a l l a t i o n  
of me te r ing  d e v i c e s  which are b a s i c  t o  e n e r g y  c o n s e r v a t i o n  programs. 
a c c u r a t e  v a l u e s  o f  ene rgy  consumption,  e v a l u a t e  t h e  e f f i c i e n c y  of  t h e  v a r i o u s  sys tems and h e l p  i d e n t i f y  cost 
e f f e c t i v e  energy  s a v i n g  i n i t i a t i v e s .  ( a )  composi te  m e t e r i n g  f o r  o f f i c e ,  t e c h n i c a l  f a c i l i t y ,  
and l a b o r a t o r y  B u i l d i n g s  3,  4 ,  77,  96 ,  125,  and 500/501,  ( b )  steam m e t e r i n g  f o r  i n s t i t u t i o n a l  B u i l d i n g s  14 ,  
50 and 64,  and ( c )  c h i l l e d  water mete r ing  i n  p r i m a r i l y  i n s t i t u t i o n a l  B u i l d i n g s  6 ,  1 4 ,  21 ,  and 6 0 .  Because t h e  
b u i l d i n g s  s e l e c t e d  are r e p r e s e n t a t i v e  o f  t h e  o t h e r  b u i l d i n g s  a t  t h e  C e n t e r ,  t h i s  me te r ing  w i l l  supplement an 
a n a l y t i c a l  in- depth  energy  a n a l y s i s  o f  a l l  LeRC b u i l d i n g s .  Th i s  m o d i f i c a t i o n  work must be accompl ished as a 
p r e l u d e  t o  f u t u r e  energy  c o n s e r v a t i o n  improvements.  

Th i s  work is n e c e s s a r y  t o  e s t a b l i s h  

The work i n c l u d e s :  

3. M o d i f i c a t i o n  of  P r o p u l s i o n  Systems Labora to ry  Combustion A i r  System ..................... 435,000 

T h i s  P r o j e c t  p r o v i d e s  a mechanical  s e p a r a t o r  i n  t h e  72- inch (1 .8- meter)  combustion a i r  t i e - l i n e  from 
t h e  P r o p u l s i o n  Systems Labora to ry  Equipment B u i l d i n g ,  B u i l d i n g  6 4 ,  t o  P r o p u l s i o n  Systems Labora to ry  Test Cel ls  
3 and 4 i n  Bui ld ing  125. 
t h a n  25 microns  from t h e  combustion a i r  under a l l  r e q u i r e d  f low c o n d i t i o n s .  The u n i t  w i l l  o p e r a t e  from -50 
t o  600°F (-45 t o  1 1 5 O C )  w i t h  a i r  f lows of 25 t o  500 pounds pe r  second (11  t o  230 Kilograms per  second)  a t  
p r e s s u r e s  t o  40 p s i g  (28  newtons pe r  s q u a r e  c e n t i m e t e r ) .  Rust p a r t i c l e s  from t h e  p i p i n g  are p r e s e n t l y  c a r r i e d  
by t h e  combustion a i r  stream i n t o  t h o  r e s e a r c h  gas t u r b i n e  t e s t  e n g i n e s  and a s s o c i a t e d  i n s t r u m e n t a t i o n .  The 
p o t e n t i a l  f o r  eng ine  f a i l u r e s  i n c r e a s e s  as r u s t  accumula t ions  r e s t r i c t  t u r b i n e  c o o l i n g  passages  and c o a t  b l a d e s  
and vanes .  Research o p e r a t i o n s  are hampered by r u s t  induced i n s t r u m e n t a t i o n  problems such as plugged p r e s s u r e  
p r o b e s ,  thermocouple f a i l u r e s ,  and d e s t r o y e d  s t r a i n  g a g e s .  Removal o f  t h e s e  r u s t  p a r t i c l e s  as p rov ided  f o r  
by tpis pro j . ec t  w i l l  r educe  eng ine  wear and i n s t r u m e n t a t i o n  f a i l u r e s  i n  a d d i t i o n  t o  d e c r e a s i n g  t h e  p c s s i b i l i t y  

Th i s  s e p a r a t o r  w i l l  remove approx imate ly  98 p e r c e n t  o f  a l l  r u s t  p a r t i c l e s  l a r g e r  
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of r u s t  induced eng ine  f a i l u r e s .  Th i s  w i l l  r e s u l t  i n  more e f f i c i e n t  r e s e a r c h  and energy  c o n s e r v a t i o n  s i n c e  
r e p e a t i n g  of r e s e a r c h  r u n s  w i l l  be minimized.  

I. M a r s h a l l  SDace F l i g h t  C e n t e r  (MSFC) ......................................................... 2.050.000.  

1. M o d i f i c a t i o n  t o  Power System i n  Computer F a c i - l i t y ,  B u i l d i n g  4663, B Wing ............... 250,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  e x i s t i n g  power sys tem s e r v i n g  pr imary computers  housed 
i n  t h e  Computer F a c i l i t y ,  B u i l d i n g  4663, B Wing, by i n s t a l l i n g  an u n i n t e r r u p t i b l e  power s u p p l y  sys tem.  T h i s  
sys tem is  t o  be comprised o f  s t a t i c  r e c t i f i e r s ,  s t a t i c  i n v e r t e r s ,  l ead- ca lc ium b a t t e r i e s ,  e l e c t r o n i c  o s c i l l a t o r s  
and c o n t r o l s ,  c a p a c i t o r s ,  c i r c u i t  b r e a k e r s  and o t h e r  e l ec t r i ca l  components which w i l l  p r o v i d e  a p p r o x i m a t e l y  
250kw f o r  a f ive- minu te  d u r a t i o n  upon i n t e r r u p t i o n  t o  t h e  commercial power s u p p l y .  Computers housed i n  B u i l d i n g  
4663 s u p p o r t  a l l  major  Cen te r  programs i n  such  areas as t r a j e c t o r y  c a l c u l a t i o n s ,  s t r u c t u r a l  a n a l y s i s ,  and rea l  
time d a t a  r e d u c t i o n  and i n f o r m a t i o n  sys tems .  I n e f f i c i e n t  computer o p e r a t i o n s  impact t h e  C e n t e r ' s  a b i l i t y  t o  
accompl ish  i ts  a s s i g n e d  m i s s i o n .  V a r i a t i o n s  i n  t h e  commercial pr imary e l ec t r i ca l  s o u r c e  c a u s e  u n r e l i a b l e  
computer o p e r a t i o n .  A v a r i a t i o n  o f  o n l y  a f e w  c y c l e s  d u r a t i o n  r e s u l t s  i n  a l o s s  o f  hundreds  of b i t s  o f  
i n f o r m a t i o n  w i t h  a s s o c i a t e d  c o s t s  i n  l o s t  p r o d u c t i v e  o p e r a t i o n a l  t ime. Cost t o  r e s t o r e  o p e r a t i o n s  a f t e r  
momentary e l ec t r i ca l  o u t a g e s  i n  t h e  p a s t  two y e a r s  h a s  averaged $85,000 e a c h  y e a r .  The planned u n i n t e r r u p t i b l e  
power sys tem (UPS) w i l l  e l i m i n a t e  v a r i a t i o n s  i n  pr imary power t o  computer equipment i n  a l l  b u t t h e  most u n l i k e l y  
cases w i t h  a payback o f  l e s s  t h a n  3.5 y e a r s .  

2. R e h a b i l i t a t i o n  o f  C e n t r a l  F i r e  S u r v e i l l a n c e  System, Communications F a c i l i t y ,  
B u i l d i n g  4207 ........................................................................... 450,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  o f  t h e  p r e s e n t  f i r e  s u r v e i l l a n c e  programmable.genera1 
p r o c e s s o r ,  i n s t a l l e d  i n  1969, w i t h  two redundant  g e n e r a l  p r o c e s s o r s  and expansion o f  t h e  p r e s e n t  g e n e r a l  
s u r v e i l l a n c e  o f  85 t o  90 b u i l d i n g s .  Also i n c l u d e d  is t h e  i n s t a l l a t i o n  o f  an a u t o m a t i c  f i r e  s u p p r e s s i o n  sys tem 
i n  13,000 s q u a r e  feet  ( 1,207 s q u a r e  m e t e r s )  o f  space  l o c a t e d  i n  B u i l d i n g  4207, i n  accordance  w i t h  t h e  NFPA 
Code. The e x i s t i n g  equipment is o b s o l e t e ,  and h a s  been modi f i ed  and pa tched  r e p e a t e d l y  t o  conform w i t h  changes  
i n  b u i l d i n g  c o n f i g u r a t i o n s  and s t a t u s .  F u r t h e r  m o d i f i c a t i o n  is t e c h n i c a l l y  i m p r a c t i c a l  and w i l l  s e r i o u s l y  
a f fec t  t h e  sys tem r e l i a b i l i t y .  Conformance w i t h  t h e  N a t i o n a l  F i r e  Code r e q u i r e s  t h e  i n s t a l l a t i o n  o f  a redundan t  
sys tem.  Replacement p a r t s  are no t  i n  p r o d u c t i o n  o r  a v a i l a b l e  f o r  t h e  p r e s e n t  p r o c e s s o r ,  making maintenance 
and r e p a i r  v e r y  d i f f i c u l t .  The c a p a c i t y  o f  t h e  p r e s e n t  sys tem is n o t  adequa te  t o  p r o v i d e  c e n t r a l  coverage  of 
t h e  a d d i t i o n a l  b u i l d i n g s .  Bu i ld ing  4207 i s  t h e  communications c e n t e r  f o r  MSFC; i t s  f u n c t i o n  is  v i t a l  t o  t h e  
accomplishment of m i s s i o n s  a s s i g n e d  t o  MSFC. T h i s  b u i l d i n g  i s  n o t  p r e s e n t l y  p r o t e c t e d  by a f i r e  s u p p r e s s i o n  
sys tem.  F i r e  damage t o  expens ive  communication equipment would s e r i o u s l y  i n t e r r u p t  Cen te r  o p e r a t i o n s  and t h e  
t r a n s m i s s i o n  of t e s t  d a t a .  
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3. M o d i f i c a t i o n s  and C o n s o l i d a t i o n  of S u r f a c e  Treatment P l a n t ,  B u i l d i n g  4760 ............... 450,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  c o n s o l i d a t i o n  of e x i s t i n g  s u r f a c e  t r e a t m e n t ,  c l e a n i n g ,  and p l a t i n g  a c t i v i t i e s ;  
and f o r  m o d i f i c a t i o n s  t o  perform i n d u s t r i a l  waste t r e a t m e n t  i n  B u i l d i n g  4760. The e x i s t i n g  s u r f a c e  t r e a t m e n t  
area w i l l  be c o n v e r t e d  t o  a s tand- by c o n d i t i o n  and a p a r t i t i o n  w i l l  be c o n s t r u c t e d  between t h e  s u r f a c e  t r e a t m e n t  
area and t h e  p l a t i n g  area t o  a l l o w  f o r  reduced v e n t i l a t i n g  and h e a t i n g  r e q u i r e m e n t s .  The p l a t i n g  area power, 
p i p i n g ,  h e a t i n g  and v e n t i l a t i n g  sys tems  w i l l  be modif ied  t o  accommodate a r e v i s e d  t a n k  a r rangement .  Nine o f  
t h e  e x i s t i n g  t a n k s  i n  t h e  evacua ted  s u r f a c e  t r e a t m e n t  area w i l l  be u t i l i z e d  t o  p rov ide  f o r  i n d u s t r i a l  waste 
t r e a t m e n t  and t h r e e  are t o  be modif ied  t o  p r o v i d e  t h e  p i c k l e / p a s s i v a t i o n  c a p a b i l i t y  d i s r u p t e d  by t h e  i n d u s t r i a l  
waste t r e a t m e n t  m o d i f i c a t i o n s .  

The e x i s t i n g  f a c i l i t y  was s i z e d  f o r  p r o c e s s i n g  large items of  s p a c e  hardware a t  a h i g h  ra te .  The HVAC 
sys tem was des igned  f o r  100 p e r c e n t  f r e s h  a i r  i n t a k e  and r u n s  c o n t i n u o u s l y ,  seven days  a week, 24 h o u r s  a day ,  
f o r  p e r s o n n e l  h e a l t h  and s a f e t y  r e a s o n s .  Cur ren t  p lann ing  and f u t u r e  r e q u i r e m e n t s  do n o t  f o r e c a s t  t h e  need 
f o r  t h e  f a c i l i t y  as o r i g i n a l l y  d e s i g n e d .  MSFC h a s  r e c e i v e d  an EPA d i s c h a r g e  permit  r e q u i r i n g  t h a t  c e r t a i n  
e f f l u e n t  l i m i t a t i o n s  f o r  i n d u s t r i a l  waste be main ta ined  a f te r  J u l y  1977. Th i s  p r o j e c t  w i l l  meet t h e s e  EPA 
r e q u i r e m e n t s .  

450,000 4 .  M o d i f i c a t i o n  of  Materials L a b o r a t o r y ,  Bu i ld ing  4612 ..................................... 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  m o d i f i c a t i o n s  o f  approx imate ly  23,400 s q u a r e  feet ( 2 , 1 7 3  s q u a r e  meters) 
o f  t h e  Materials L a b o r a t o r y ,  B u i l d i n g  4612, t o  a c c e p t  l a b o r a t o r y  and p r o c e s s i n g  equipment ,  and o f f i c e  f u n c t i o n s  
now l o c a t e d  i n  B u i l d i n g  4711. The work w i l l  i n c l u d e  m o d i f i c a t i o n s  t o  t h e  water, e l e c t r i c a l ,  gaseous  n i t r o g e n ,  
shop a i r ,  and air-conditioning sys tems .  Also i n c l u d e d  are  g e n e r a l  r e p a i r s ,  some p a r t i t i o n  r e l o c a t i o n  and 
n e c e s s a r y  p a i n t i n g .  
w i t h  a s s o c i a t e d  l a b o r a t o r i e s  and equipment.  The p r o j e c t  is  n e c e s s a r y  t o  p e r m i t  t h e  c o n s o l i d a t i o n  o f  l a b o r a t o r y  
f u n c t i o n s  which w i l l  promote more e f f i c i e n t  l a b o r a t o r y  work i n  s u p p o r t  o f :  S h u t t l e  E x t e r n a l  Tank Improved 
Thermal P r o t e c t i o n  System Tests ,  S h u t t l e  Growth Systems and Model Tests, S h u t t l e  F l i g h t  Problem S o l u t i o n  Tests ,  
Space P r o c e s s i n g ,  Space lab  Development, Space I n d u s t r i a l i z a t i o n ,  Energy Research,  Large Space S t r u c t u r e s ,  and 
Space Te lescope .  The combined f a c i l i t y  w i l l  r e s u l t  i n  b e t t e r  management c o n t r o l ,  e l i m i n a t e  d u p l i c a t i o n  of 
equipment and r e s u l t  i n  a major energy  and maintenance c o s t  s a v i n g s  o f  approx imate ly  $180,000 p e r  y e a r .  T h i s  
p r o j e c t  w i l l  b r i n g  t o g e t h e r ,  i n t o  a c e n t r a l  l o c a t i o n ,  t h e  h i g h l y  q u a l i f i e d  and exper ienced  e n g i n e e r i n g  and 
s c i e n t i f i c  p e r s o n n e l  o f  t h e  Materials and P r o c e s s e s  Labora to ry  who have e x t e n s i v e  e x p e r i e n c e  i n  performing 
d i r e c t  r e s e a r c h  and development work i n  material s c i e n c e ,  p r o d u c t / p r o c e s s  e n g i n e e r i n g  and materials a p p l i c a t i o n  
r e l a t i v e  t o  d e s i g n  and development of  space  hardware and i n  s p a c e  e x p e r i m e n t s .  

The c l o s i n g  of  Bu i ld ing  4711 w i l l  i n v o l v e  t h e  r e l o c a t i o n  o f  50 p e o p l e  t o  B u i l d i n g  4612 
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5. M o d i f i c a t i o n  of  A i r- c o n d i t i o n i n g  System, A d m i n i s t r a t i o n  B u i l d i n g  902,  
S l i d e l l  Computer Complex ................................................................ 450,000 

T h i s  p r o j e c t  p r o v i d e s  major m o d i f i c a t i o n s  t o  t h e  a i r - c o n d i t i o n i n g  system s e r v i n g  Bui ld ing  902.  The 
work i n c l u d e s :  r e d u c t i o n  of e x c e s s  a i r  f low by d e a c t i v a t i n g  and /o r  removing selected a i r  h a n d l i n g  u n i t s ,  
rework of e x i s t i n g  d u c t i n g ,  plenums, remaining a i r  h a n d l i n g  u n i t s ,  and raised f l o o r i n g  t o  meet c u r r e n t  needs .  
Also i n c l u d e d  is t h e  i n s t a l l a t i o n  o f  new a i r  hand l ing  u n i t s  and m o d i f i c a t i o n  t o  p i p i n g  and c o n t r o l  sys tems .  
The e x i s t i n g  system was des igned  t o  p r o v i d e  maximum c o o l i n g  and d e h u m i d i f i c a t i o n  f o r  computer areas. However, 
a large p o r t i o n  o f  t h e  o r i g i n a l  computer area h a s  now been conver ted  t o  o f f i c e  s p a c e ,  s i t t i n g  on t h e  o l d  
computer f l o o r i n g .  Th i s  h a s  r e s u l t e d  i n  e x t e n s i v e  p e r s o n n e l  c o m p l a i n t s  due t o  t h e  con t inued  o p e r a t i o n  of t h e  
u n d e r f l o o r  sys tem f o r  computer s u p p o r t .  F u r t h e r ,  t h e  use  o f  s o l i d  s t a t e  c i r c u i t r y  i n  t h e  computers has reduced 
t h e  heat  load  i n  t h e  remain ing  computer areas, and t h e  p r i n c i p a l  r equ i rement  f o r  t h e  a i r - c o n d i t i o n i n g  sys tem 
i s  now f o r  comfor t .  T h e r e f o r e ,  t h e s e  system changes are n e c e s s a r y ,  no t  o n l y  f o r  p e r s o n n e l  c o m f o r t ,  b u t  a l s o  
f o r  ene rgy  c o n s e r v a t i o n .  The system was i n s t a l l e d  i n  1962-1964 a n d ,  though o p e r a t i n g  well now, would be r e a d y  
f o r  r ep lacement  i n  t h e  n e a r  f u t u r e .  M o d i f i c a t i o n s  a t  t h i s  time w i l l  r e s u l t  i n  an  annua l  ene rgy  s a v i n g s  t o t a l i n g  
o v e r  $106,000,  and w i l l  have a payback p e r i o d  o f  approx imate ly  4 y e a r s .  

J .  Michoud Assemblv F a c i l i t v  (MAF) ....... ...................................................... 510.000 

1 .  M o d i f i c a t i o n  t o  HVAC Systems,  S p e c i a l  Work Areas, Main Manufactur ing Bui ld ing  103 300,000 ....... 
T h i s  p r o j e c t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  h e a t i n g ,  v e n t i l a t i n g  and a i r - c o n d i t i o n i n g  ( H V A C )  s y s t e m s  

i n  t h e  c a p t i v e  areas of  B u i l d i n g  103,  i n c l u d i n g  t h e  ET c o n t r a c t o r ,  Weld Development Labora to ry ,  Material and 
P r o c e s s  Labora to ry ,  S h u t t l e  Test Equipment (STE) Cable  F a b r i c a t i o n  Area, Tube and Valve Clean Area, Q u a l i t y  
Assurance Lab and Meteorology Labora to ry .  The work i n c l u d e s  i n s t a l l a t i o n  o f  a u t o m a t i c  and manual timers on 
t h e  packaged a i r - c o n d i t i o n i n g  u n i t s  i n  t h e  ET c o n t r a c t o r  a r e a ;  i n s t a l l a t i o n  o f  a 2-speed f a n  motor on an 
e x i s t i n g  a i r  h a n d l i n g  u n i t  i n  t h e  Weld Development Labora to ry  wi th  a time c l o c k  t o  s h u t  down t h e  a i r  h a n d l e r  
a t  n i g h t ,  a l s o ,  c o n v e r s i o n  o f  t h e  e x i s t i n g  c o i l  and r e h e a t  system i n  t h i s  l a b  t o  a demand system w i t h  humid i ty  
o v e r r i d e ;  i n s t a l l a t i o n  o f  an  a u t o m a t i c  time c l o c k  t o  s h u t  down a i r  h a n d l i n g  u n i t  d u r i n g  o f f - s h i f t  o p e r a t i o n s  
i n  t h e  Material and P r o c e s s  L a b o r a t o r y ;  i n s t a l l a t i o n  o f  a 2-speed f a n  motor on an a i r  h a n d l i n g  u n i t  i n  t h e  STE 
Cable F a b r i c a t i o n  Area a l o n g  w i t h  an a i r  by- pass c o n t r o l  and an a u t o m a t i c , t i m e  c l o c k  t o  s h u t  down t h e  u n i t  a t  
n i g h t ;  i n s t a l l a t i o n  of  2-speed fan  motors  on seven  a i r  h a n d l i n g  u n i t s  i n  t h e  Tube and Valve Clean Area, a l o n g  
w i t h  by- pass c o n t r o l s  and d u c t i n g  fo r  r e t u r n  a i r ,  time c l o c k s  t o  s h u t  down a i r  h a n d l e r s  on o f f - s h i f t  o p e r a t i o n s ,  
and a u t o m a t i c  f a n  c o n t r o l s  on a degreaser; i n s t a l l a t i o n  o f  2-speed f a n  motors  on t h r e e  a i r  h a n d l i n g  u n i t s  i n  
t h e  Q u a l i t y  Assurance Labora to ry  a l o n g  w i t h  by- pass c o n t r o l s  f o r  d a y / n i g h t  o p e r a t i o n  and time c l o c k s  t o  s h u t  
down a i r  h a n d l e r s  a t  n i g h t ;  and i n s t a l l a t i o n  of 2-speed f a n  motors  on f o u r  a i r  h a n d l i n g  u n i t s  i n  t h e  Meteorology 
L a b o r a t o r y  a l o n g  w i t h  by- pass c o n t r o l s  f o r  d a y / n i g h t  o p e r a t i n g  and time c l o c k s  t o  s h u t  down a i r  h a n d l e r s  a t  
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n i g h t .  
Consequen t ly ,  t h i s  i s  a sound and p ruden t  p r o j e c t .  

Energy s a v i n g s  w i l l  be approx imate ly  108 X lo9  BTU a n n u a l l y  r e s u l t i n g  i n  a payback o f  less t h a n  1 y e a r .  

2. M o d i f i c a t i o n s  t o  L i g h t i n g ,  Office and Eng ineer ing  B u i l d i n g  350 .......................... 230, ooo 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  removal and replacement  o f  f i x t u r e  l e n s ' ,  c l e a n i n g  r e f l e c t i v e  s u r f a c e s ,  
and re lamping  a l l  l i g h t  f i x t u r e s  i n  a l l  o f f i c e  and computer areas i n  B u i l d i n g  350. These f i x t u r e s  and l e n s '  
have darkened and d e t e r i o r a t e d  w i t h  1 4  y e a r s  o f  age and r e q u i r e  a complete  c l e a n i n g  and l e n s  rep lacement  t o  
a c h i e v e  t h e  d e s i r e d  l e v e l  o f  i l l u m i n a t i o n  f o r  g e n e r a l  o f f i c e  areas and t o  decrease t h e  q u a n t i t y  of  e l e c t r i c i t y  
r e q u i r e d  f o r  t h a t  i l l u m i n a t i o n .  T h i s  p r o j e c t  w i l l  r e s u l t  i n  an .energy s a v i n g s  of  1 ,760 ,000  KWH a n n u a l l y  f o r  
a payback p e r i o d  o f  approx imate ly  3 y e a r s .  

K .  N a t i o n a l  SDace Technoloav L a b o r a t o r i e s  (NSTL) ............................................... 550.000 

1 .  R e h a b i l i t a t i o n  and M o d i f i c a t i o n  t o  Main Cafeter ia ,  Bu i ld ing  1100 ........................ 170,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  t o  t h e  main cafeter ia  t o  i n c l u d e  t h e  
removal o f  t h e  e x i s t i n g  d i shwasher ,  v e n t  sys tem,  work t ab l e s ,  s p r a y  and food waste d i s p o s e r ,  and t h e  i n s t a l l a t i o n  
of a new d i shwasher ,  work t a b l e ,  s o i l e d  d i s h  conveyor sys tem,  and waste d i s p o s a l  system. Also i n c l u d e d  w i l l  
be m o d i f i c a t i o n s  t o  t h e  f l o o r  and d r a i n a g e  system i n  t h e  k i t c h e n  and r e s t r o o m s .  These rep lacements  are n e c e s s a r y  
t o  i n c r e a s e  t h e  s e r v i n g  c a p a b i l i t y  from 600 t o  1 , 0 0 0  meals pe r  day,  which has  r e s u l t e d  p r i n c i p a l l y  from t h e  
a d d i t i o n  o f  o t h e r  Government o r g a n i z a t i o n s  o n- s i t e  as t e n a n t s .  The e x i s t i n g  s o i l e d  d i s h  r e t r i e v i n g  sys tem is 
a manual o p e r a t i o n  which shows l i t t l e  o r  no p lann ing  i n  l a y o u t  and /o r  o p e r a t i o n .  It has become e v i d e n t  t h a t  
a conveyor sys tem,  a long  wi th  a new, improved and r e l o c a t e d  s p r a y  and waste d i s p o s a l  system is n e c e s s a r y  t o  
hand le  t h e  a d d i t i o n a l  p e r s o n n e l  i n  a s a n i t a r y ,  e f f i c i e n t  manner. The e x i s t i n g  dishwasher  is  o b s o l e t e ,  
d e t e r i o r a t e d  and t o o  small t o  s u p p o r t  t h e  i n c r e a s e d  l o a d i n g .  The new dishwasher  w i l l  be l a r g e r ,  w i l l  g r e a t l y  
r educe  d r y i n g  time and w i l l  n o t  r e q u i r e  a v e n t  sys tem.  The f l o o r  d r a i n s  are l o c a t e d  a t  h i g h  p o i n t s  i n  t h e  
f l o o r  and t h e  water must be manual ly  mopped t o  t h e  d r a i n s .  Completion of t h i s  p r o j e c t  w i l l  r e s u l t  i n  a l a b o r  
r e d u c t i o n  of one man-year i n  t h e  k i t c h e n  area and c a p a b i l i t y  t o  meet the  t o t a l  r e q u i r e m e n t s  o f  t h e  i n c r e a s e d  
p o p u l a t i o n  o f  NSTL i n  a f a s t ,  e f f i c i e n t  and s a n i t a r y  manner. 

2 .  M o d i f i c a t i o n  of I n t e r i o r  L i g h t i n g  Systems o f  Var ious  B u i l d i n g s  .......................... 380,000 

T h i s  p r o j e c t  is  f o r  t h e  m o d i f i c a t i o n  of t h e  i n t e r i o r  l i g h t i n g  sys tems  o f  B u i l d i n g s  1000, 1100, 1105, 
1200,  2204, 3202, 3203 and 8100 a t  NSTL t o  p r o v i d e  l o c a l i z e d  s w i t c h i n g  f o r  i n d i v i d u a l  o f f i c e s  and o t h e r  areas .  
The sys tem w i l l  be a low v o l t a g e  l i g h t i n g  c o n t r o l  sys tem w i t h  low v o l t a g e  o p e r a t i o n  o f  r e l a y s  c o n t r o l l i n g  t h e  
277 v o l t  AC power t o  t h e  l i g h t  f i x t u r e s .  Work w i l l  a l s o  i n c l u d e  t h e  removal and replacement  o f  approx imate ly  
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5,000 p o l y s t y r e n e  l e n s  w i t h  low a t t e n u a t i o n  a c r y l i c  l e n s ,  and t h e  d i s c o n n e c t i n g  o f  approx imate ly  1,600 f i x t u r e s .  
When t h e s e  b u i l d i n g s  were c o n s t r u c t e d  10-12 y e a r s  ago ,  i t  was t h e  g e n e r a l  p r a c t i c e  t h a t ,  i n  t h e  i n t e r e s t  o f  
f l u o r e s c e n t  bulb  l i f e  and economy and low energy  c o s t ,  l i g h t s  be l e f t  on 2 4  h o u r s  p e r  day.  T h e r e f o r e ,  o n l y  
minimum or  no s w i t c h i n g  was p r o v i d e d ,  and o n l y  t h e  p a n e l  c i r c u i t  b r e a k e r s  l o c a t e d  i n  mechanical  equipment rooms 
can c o n t r o l  t h e  l i g h t i n g .  By p r o v i d i n g  
room or  area s w i t c h i n g ,  many areas no t  i n  c o n s t a n t  use  can normal ly  be swi tched  o f f ,  t h u s  reduc ing  e l e c t r i c a l  
consumpt ion.  Because o f  t h e  h i g h e r  l i g h t  t r a n s m i s s i o n  o f  t h e  a c r y l i c  l e n s ,  t h e  rep lacement  o f  t h e  p o l y s t y r e n e  
l e n s  w i t h  t h e  more e f f i c i e n t  a c r y l i c  l e n s  w i l l  permit  t h e  d i s c o n n e c t i n g  o f  approx imate ly  1600 lamps which 
r e s u l t s  i n  a lower power consumpt ion.  A t  t h e  time o f  o r i g i n a l  i n s t a l l a t i o n ,  t h e  o n l y  p l a s t i c  l e n s  a v a i l a b l e  
was g e n e r a l l y  of p o l y s t y r e n e ,  a material  t h a t  yellowed v e r y  e a r l y  and reduced l i g h t i n g  l e v e l s  c o n s i d e r a b l y .  
The s i m p l e  payback f o r  t h i s  p r o j e c t  is less t h a n  4 y e a r s .  

Most o f  t h e s e  areas are o f f - l i m i t s  t o  o t h e r  t h a n  maintenance p e r s o n n e l .  

L .  WalloDs F l i g h t  C e n t e r  ( w F C >  ............................................................... 785,000 

1 .  R e h a b i l i t a t i o n  o f  Headquar te r s  B u i l d i n g ,  B u i l d i n g  F-6 .................. :............. .. 355,000 

T h i s  p r o j e c t  p r o v i d e s  for t h e  r e h a b i l i t a t i o n  o f  14,400 s q u a r e  fee t  ( 1 , 3 3 8  s q u a r e  meters) o f  t h e  
H e a d q u a r t e r s  B u i l d i n g ,  B u i l d i n g  F-6, t o  improve t h e  f a c i l i t y ' s  c o n d i t i o n .  
t h e  i n s t a l l a t i o n  o f  new d o o r s  and windows. The i n t e r i o r  r e h a b i l i t a t i o n  i n c l u d e s  t h e  i n s t a l l a t i o n  o f  new 
l i g h t i n g  f i x t u r e s ,  f l o o r i n g ,  c e i l i n g s ,  i n s u l a t i o n ,  wall f i n i s h e s ,  and r e v i s i o n s  t o  t h e  r e s t r o o m s .  T h i s  
r e h a b i l i t a t i o n  a l s o  i n c l u d e s  t h e  i n s t a l l a t i o n  a new energy  e f f i c i e n t  c e n t r a l  h e a t i n g ,  v e n t i l a t i n g ,  and a i r  
c o n d i t i o n i n g  (HVAC) sys tem.  
u t i l i z a t i o n .  The mechanical  and e l e c t r i c a l  equipment are a n t i q u a t e d  and i n a d e q u a t e .  Th i s  r e h a b i l i t a t i o n  of 
t h e  d o o r s  and windows, i n s u l a t i o n ,  and t h e  new c e n t r a l  HVAC system w i l l  p r o v i d e  a more energy e f f i c i e n t  f a c i l i t y .  
These improvements t o  t h i s  t h i r t y- y e a r- o l d  b u i l d i n g  are needed a t  t h i s  time f o r  more e f f e c t i v e  u t i l i z a t i o n  o f  
s p a c e ,  t o  s a v e  energy ,  and t o  p r o v i d e  b e t t e r  working c o n d i t i o n s  f o r  t h e  C e n t e r ' s  p e r s o n n e l .  

The e x t e r i o r  r e h a b i l i t a t i o n  i n c l u d e s  

Bui ld ing  F-6 was c o n s t r u c t e d  i n  1946 and h a s  d e t e r i o r a t e d  th rough  aging and 

2. R e h a b i l i t a t i o n  o f  Ins t rument  S e r v i c e  C a l i b r a t i o n  and Chemist ry  L a b o r a t o r i e s ,  
B u i l d i n g  F-160 430,000 .......................................................................... 

T h i s  p r o j e c t  i n v o l v e s  t h e  r e h a b i l i t a t i o n  of 11,800 s q u a r e  feet  (1 ,093  s q u a r e  m e t e r s )  o f  space  i n  t h e  
sou thwes t  end of t h e  Ins t rument  S e r v i c e  C a l i b r a t i o n  and Chemist ry  L a b o r a t o r i e s ,  B u i l d i n g  F-160. Th i s  
r e h a b i l i t a t i o n  i n c l u d e s  t h e  i n s t a l l a t i o n  o f  new p a r t i t i o n s ,  c e i l i n g s ,  f l o o r i n g ,  l i g h t i n g ,  and t h e  r e l a t e d  
e l ec t r i ca l  work. 
work w i l l  p r o v i d e  improved o f f i c e  and r e s e a r c h  s u p p o r t  l a b o r a t o r y  s p a c e .  
20 y e a r s  ago f o r  o t h e r  purposes  and i n  i ts  p r e s e n t  c o n d i t i o n ,  is  i n a d e q u a t e .  
time f o r  e f f e c t i v e  u t i l i z a t i o n  o f  t h e  s p a c e  and t o  improve t h e  working c o n d i t i o n s .  

Re la ted  work t o  t h e  mechanical  and HVAC sys tems  w i l l  a l s o  be i n c l u d e d .  Th i s  r e h a b i l i t a t i o n  
B u i l d i n g  F-160 was c o n s t r u c t e d  o v e r  

Th i s  p r o j e c t  is needed a t  t h i s  
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M .  Var ious  L o c a t i o n s  .................. 

1. R e h a b i l i t a t i o n  and M o d i f i c a t i o n  

T h i s  p r o j e c t  p r o v i d e s  f o r  r e h a b  
Space Communications Complex. The work 
c e i l i n g s ,  v e s t i b u l e s ,  weather  s t r i p p i n g  

........................................................ 3.805.000 

o f  Var ious  B u i l d i n g s  a t  Golds tone Complex ............... 260,000 

l i t a t i o n  and m o d i f i c a t i o n  o f  v a r i o u s  b u i l d i n g s  a t  t h e  Golds tone Deep 
w i l l  i n c l u d e  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  o f  r o o f s ,  walls  and 
and o t h e r  a s s o c i a t e d  t y p e s  o f  work. The air-conditioning equipment 

w i l l  be r e h a b i l i t a t e d  wi th  t h e  i n s t a l l a t i o n  o f  economizer c y c l e s ;  ductwork w i l l  be modif ied  tp  p r o v i d e  improved 
HVAC b a l a n c i n g ,  snd o b s o l e t e  c o n t r o l  equipment w i l l  be r e p l a c e d  w i t h  more e f f i c i e n t  c o n t r o l  sys tems .  Also ,  
t h e  l i g h t i n g  equipment w i l l  be modi f i ed  from incandescen t  t o  f l u o r e s c e n t  wi th  reduced l i g h t i n g  l e v e l s ,  timer 
c o n t r o l s  and d a y l i g h t  t u r n o f f  s e n s o r s .  Th i s  p r o j e c t  w i l l  r e h a b i l i t a t e  b u i l d i n g s  due t o  normal wear and t ea r ,  
and w i l l  r educe  o p e r a t i n g  and maintenance c o s t s  due t o  t h e  r e d u c t i o n  i n  main tenance ,  l a b o r  and s p a r e  p a r t s .  
I n  a d d i t i o n ,  t h i s  work is r e q u i r e d  t o  i n s u r e  t h a t  t h e s e  b u i l d i n g s  c o n t i n u e  t o  s u p p o r t  NASA m i s s i o n s  i n  a 
r e l i a b l e  manner and a t  minimum o p e r a t i n g  c o s t s .  The c o s t s  o f  t h i s  p r o j e c t  w i l l  be amor t i zed  by t h e  s a v i n g s  
i n  o p e r a t i o n s ,  maintenance and f u e l  c o s t s .  

2 .  I n  a d d i t i o n  t o  t h e  p r o j e c t s  normal ly  i d e n t i f i e d  f o r  i n c l u s i o n  i n  t h e  FY 1980 
program, t h e  f o l l o w i n g  is a l i s t i n g  of  FY.1979 budgeted items which cannot  be 
under taken  now due t o  r e d u c t i o n  i n  a p p r o p r i a t i o n  and a v a i l a b i l i t y  o f  o t h e r  
c u r r e n t  r e s o u r c e s  f o r  t h i s  t y p e  o f  work. The more d e f i n i t i v e  e x p l a n a t i o n  o f  
t h i s  work is  t h e  same as was i n c l u d e d  i n  t h e  FY 1979 budget l i s t i n g  excep t  f o r  
t h e  incl lus ion o f  a d d i t i o n a l  c o s t  e s c a l a t i o n  t o  t h e  FY 1980 time frame ................... 

a .  M o d i f i c a t i o n s  t o  S p a c e c r a f t  O p e r a t i o n s  F a c i l i t y ,  B u i l d i n g  1 4 ,  Goddard Space 
F l i g h t  Center  ....................................................................... 

b .  R e h a b i l i t a t i o n  OF  t h e  N a t u r a l  Gas D i s t r i b u t i o n  System, Johnson Space Center  ......... 

c - M o d i f i c a t i o n  of Hea t ing ,  V e n t i l a t i n g  and Air-Conditioning -. Systems i n  Bui ld ing  
1148, 1212, 12423, and 1244, Langley .Research Center  ................................ 

d .  R e h a b i l i t a t i o n  and M o d i f i c a t i o n  of L i b r a r y  S e r v i c e s  B u i l d i n g  60 ,  L e w i s  Research 
Cen te r  .............................................................................. 

e .  M o d i f i c a t i o n  o f  P r o p u l s i o n  Systems Labora to ry  (PSL) Equipment,  Bu i ld ing  64 ,  
L e w i s  Research Center  ............................................................... 

3,545,000 

( 480,000 

( 210,000 1 

(315 ,000)  

(490,000) 

( 165,000)  
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f .  

g -  

h .  

i. 

R e h a b i l i t a t i o n  o f  S t r u c t u r e s  and Mechanics L a b o r a t o r y ,  B u i l d i n g  4619, East End, 
Marsha l l  Space  F l i g h t  Cen te r  ........................................................ (420,000) 

R e h a b i l i t a t i o n  o f  High Temperature Hot Water (HTHW) G e n e r a t i n g  System i n  C e n t r a l  
Heat ing P l a n t ,  B u i l d i n g  3204, N a t i o n a l  Space Technology L a b o r a t o r i e s  ................ (410,000) 

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  o f  t h e  T e c h n i c a l  Suppor t  Shops and Office 
B u i l d i n g ,  F-10, Wallops F l i g h t  Center  ............................................... (405,000) 

M o d i f i c a t i o n  f o r  U t i l i t y  Cont ro l  Systems at  Golds tone Complex, Var ious  L o c a t i o n s  

(1) P i o n e e r  DSS-11 ................................................................. (265,000) 

(2) Venus DSS-13 ................................................................... (200,000) 

(3) Apollo STDN .................................................................... (185,000) 

The above p r o j e c t s  must be c o n s i d e r e d  on a h i g h  p r i o r i t y  b a s i s  f o r  accomplishment i n  t h e  FY 1980 t ime 
f r a m e . t o  p r e c l u d e  d e t e r i o r a t i o n  o f  t h e  b a s i c  f a c i l i t y  p l a n t .  Deferral o f  t h e s e  p r o j e c t s  w i l l  c a u s e  f u r t h e r  
d e t e r i o r a t i o n  o f  t h e  f a c i l i t i e s  i d e n t i f i e d  r e s u l t i n g  i n  i n c r e a s e d  energy/maintenance c o s t s  and d e c r e a s e d  
o p e r a t i o n a l  e f f i c i e n c y .  I n  a d d i t i o n ,  t h e  r e q u i r e d  work a s s o c i a t e d  w i t h  t h e s e  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  
p r o j e c t s  will a l s o  i n c r e a s e  i n  c o s t  due t o  t h e  f u t u r e  e s c a l a t i o n  o f  v a r i o u s  c o n s t r u c t i o n  wage and material 
p r i c e s .  An a d d i t i o n a l  concern  i s  t h e  h i g h e r  p o t e n t i a l  o f  "unscheduled breakdowns" w i t h  t h e i r  p robab le  impact 
on m i s s i o n s .  The f u r t h e r  d e f e r r a l  o f  t h e s e  p r o j e c t s  w i l l  d r a s t i c a l l y  t a x  t h e  v i a b i l i t y  and e f f e c t i v e n e s s  of  
t h i s  most e s s e n t i 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  Program. Th i s  is  e s p e c i a l l y  so when c o n s i d e r e d  i n  l i g h t  
o f  t h e  a l r e a d y  c o n s t r a i n e d  f a c i l i t y  maintenance and r e p a i r  r e s o u r c e s .  F i n a l l y ,  t h e  s e q u e n t i a l  d e f e r r a l  o f  
t h e s e  p r o j e c t s  cannot  h e l p  bu t  have s e r i o u s  o v e r a l l  n e g a t i v e  impact on t h i s  e s s e n t i a l  i n t e g r a t e d  program which 
is d i r e c t e d  toward t h e  p r e s e r v a t i o n  and enhancement o f  NASA's b a s i c  f a c i l i t y  p l a n t .  

MISCELLANEOUS PROJECTS LESS THAN $150.000 EACH .................................................. 2.400.000 

........................................................................................... 0.000 TOTAL 19.79 

It is e s t i m a t e d  t h a t  between $18 and 22 m i l l i o n  p e r  y e a r  w i l l  be r e q u i r e d  f o r  t h e  c o n t i n u a t i o n  o f  t h i s  
f a c i l i t y  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  program. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

S M R Y  

MINOR CONSTRUCTION 

Summary of P r o j e c t  Amounts by Locat ion:  

Ames  Research Center...................................................... ... 
Dryden F l i g h t  Research Center................................................ 

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

J e t  Propuls ion  Laboratory .................................................... 
Johnson Space Center........................................*................ 

Kennedy Space Center......................................................... 

Langley Research Center...................................................... 

Marsha l l  Space F l i g h t  Center....................................~............ 

Amount 
(In d o l l a r s )  

480,000 

325,000 

550,000 

1,145,000 

120,000 

240,000 

415,000 

225,000 

Page No. 

CF 14-2 

CF 14-3 

CF 14-4 

CF 14-6 

CF 14-9 

CF 14-9 

CF 14-10 

CF 14-11 

Total...................................................................... 3.500,OOO 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

1 
PROJECT TITLE:  Minor Cons t ruc t ion  o f  New F a c i l i t i e s  and Addi t ions  t o  E x i s t i n n  F a c i l i t i e s .  Not i n  Excess 

of $250,000 P e r  Pro . iec t  

INSTALLATION : Various Loca t ions  

FY 1980 CoF ESTIMATE: $3,500,000 

FY 1979: $4,200,000 FY 1978: $5,950,000 

C O G N I Z A N T  INSTALLATIONS/LOCATION OF PROJECT: Various Locat ions  

COGNIZANT HEADQUARTERS OFFIB: Office o f  t h e  Comptrol ler  

SUMMARY PURPOSE AND SCOPE: 

This  p r o j e c t  provides  f o r  minor f a c i l i t y  c o n s t r u c t i o n  a t  NASA f i e l d  i n s t a l l a t i o n s  and Government-owned 
i n d u s t r i a l  p l a n t s  engaged i n  NASA a c t i v i t i e s .  It inc ludes  minor f a c i l i t y  p r o j e c t s  i nvo lv ing  t h e  c o n s t r u c t i o n  
of new f a c i l i t i e s  o r  a d d i t i o n s  t o  e x i s t i n g  f a c i l i t i e s ,  each p r o j e c t  o f  which is estimated not  t o  exceed $250,000. 
Such minor c o n s t r u c t i o n  is neces sa ry  i n  FY 1980 t o  improve t h e  u s e f u l n e s s  of  NASA's phys i ca l  p l a n t  by making 
i t  p o s s i b l e  t o  accomplish needed adjus tments  i n  t h e  u t i l i z a t i o n  and augmentation o f  i t s  c a p a b i l i t i e s .  

The $3,500,000 r e q u e s t  f o r  FY 1980 i s  composed o f  t hose  p r o j e c t s  t h a t  must be  accomplished t o  meet c r i t i c a l  
programmatic and i n s t i t u t i o n a l  requi rements  i n  d i r e c t  suppor t  o f  miss ion  g o a l s  and o b j e c t i v e s .  

PROJECT JUSTIFICATION: 

The e x i s t i n g  NASA p h y s i c a l  p l a n t  is  impacted by changing u t i l i z a t i o n  and a d a p t a t i o n s  r equ i r ed  by changing 
technology and mission needs ,  as well as by new f a c i l i t y  requi rements  gene ra t ed  by r e s e a r c h ,  development,  t e s t ,  
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and similar a c t i v i t i e s .  Items i n c l u d e d  i n  t h i s  p r o j e c t  r e f l ec t  work which must be accomplished i n  FY 1980 t o  
meet g e n e r a l  r e q u i r e m e n t s  o r  t e c h n i c a l  f a c i l i t i e s  needs .  

T h i s  work is r e q u i r e d  t o  s u p p o r t  s p e c i f i c  i n s t i t u t i o n a l ,  r e s e a r c h  o r  development programs which cou ld  be 
a d e q u a t e l y  i d e n t i f i e d  a t  t h e  time of submiss ion  o f  t h i s  budget estimate. Items o f  work proposed t o  be 
accompl ished w i t h i n  t h i s  program f o r  FY 1980 have been c a r e f u l l y  selected from a l ist t o t a l i n g  abou t  $5 m i l l i o n .  
T h i s  s e l e c t i o n  h a s  been made on t h e  b a s i s  o f  t h e  r e l a t i v e  urgency o f  each  i tem and t h e  expec ted  r e t u r n  f o r  i t s  
accomplishment i n  r e l a t i o n  t o  t h e  inves tment  i n v o l v e d .  It is r e c o g n i z e d ,  however, t h a t  d u r i n g  t h e  c o u r s e  of 
t h e  y e a r  some rea r rangement  o f  p r i o r i t i e s  may be n e c e s s a r y  and t h a t  changes  may be r e q u i r e d  i n  some o f  t h e  
items t o  be accompl ished w i t h i n  t h e  r e s o u r c e s  a l l o c a t e d .  

PROJECT DESCRIPTION: 

Proposed minor c o n s t r u c t i o n  i tems f o r  FY 1980 a re  o u t l i n e d  under "PROJECT COST ESTIMATE" and t o t a l  $3,500,000. 
The p r o j e c t s  w i l l  p r o v i d e  f o r  minor c o n s t r u c t i o n  of new f a c i l i t i e s  and a d d i t i o n s  t o  e x i s t i n g  f a c i l i t i e s  n o t  
i n  e x c e s s  of  $250,000 p e r  p r o j e c t .  These p r o j e c t s  r e p r e s e n t  r e q u i r e m e n t s  t h a t  must be met i n  t h i s  time frame 
and w i l l  have a d i r e c t  impact  on m i s s i o n  g o a l s  and o b j e c t i v e s .  T h e i r  deferral  o r  d i s a p p r o v a l  cou ld  c r i t i c a l l y  
a f f e c t  program s c h e d u l e s  a s s o c i a t e d  w i t h  approved miss ion  r e q u i r e m e n t s  as well  as t h e  i n s t i t u t i o n a l  b a s e  which 
is  v i t a l  t o  t h e  o p e r a t i o n  o f  t h e  i n s t a l l a t i o n s .  

The FY 1980 r e q u e s t  f o r  minor c o n s t r u c t i o n  work, which is a t  a reduced  l e v e l  compared t o  r e c e n t  p r i o r  y e a r  
amounts,  is d i r ec t ed  o n l y  t o  t h e  most u r g e n t  needs  f o r  work of  t h i s  t y p e  i n  c o n t i n u a t i o n  o f  t h i s  e s s e n t i a l  
program at  t h e  NASA i n s t a . l l a t i o n s .  

PROJECT COST ESTIMATE: 

A .  Ames Research C e n t e r  ( A R C )  .................................................................. 480.000 

1 .  C o n s t r u c t i o n  of  an Ex tens ion  t o  A i r c r a f t  Ramp ........................................... 240,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  e x t e n s i o n  o f  t h e  e x i s t i n g  a i r c ra f t  pa.rking ramp Number 2 .  The new ramp 
w i l l  c o n s i s t  of 4 ,445 s q u a r e  y a r d s  ( 3 , 7 1 8  s q u a r e  meters) o f  c o n c r e t e  n e a r  t h e  Aircraft  S e r v i c i n g  F a c i l i t y ,  N- 
248 and t h e  e x i s t i n g  ramp. A d d i t i o n a l  
a i r c ra f t  p a r k i n g  s p a c e  is needed t o  accommodate t h e  i n c r e a s e d  number o f  a i rcraf t  t h a t  are be ing  a s s i g n e d  t o  
ARC. P r e s e n t l y ,  some t h i r t e e n  h e l i c o p t e r s ,  r e s e a r c h  and s u p p o r t  a i r c ra f t  are a s s i g n e d  t o  ARC. A s  a r e s u l t  

Inc luded  i n  t h i s  p r o j e c t  i s  t h e  e x t e n s i o n  o f  t h e  s to rm d r a i n a g e  sys tem.  
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Of expanding program a c t i v i t i e s  f o r  t he  Vertical  Take-Off and Landing (VTOL) r e s e a r c h ,  an a d d i t i o n a l  e l e v e n  
a i r c ra f t  w i l l  be a s s i g n e d  t o  ARC.  These a d d i t i o n a l  a i r c ra f t  w i l l  r e q u i r e  t h i s  ramp space  due t o  t h e  i n c r e a s e  
of r e s e a r c h  o p e r a t i o n s ,  and t o  a s s u r e  safe and e f f i c i e n t  a i r c ra f t  ground o p e r a t i o n s .  

2 .  C o n s t r u c t i o n  of  Space P r o j e c t s  F a c i l i t y  ................................................. 240,000 

T h i s  p r o j e c t  p r o v i d e s  for  t h e  c o n s t r u c t i o n  o f  a Space P r o j e c t s  F a c i l i t y  t o  p r o v i d e  space  f o r  c o n f e r e n c e  
rooms and g e n e r a l  o f f i c e s .  
s q u a r e  feet (390 s q u a r e  meters) t o  be l o c a t e d  between t h e  F l i g h t  P r o j e c t s  F a c i l i t y ,  B u i l d i n g  N-244 and t h e  
Space S c i e n c e  Research L a b o r a t o r y ,  B u i l d i n g  N-245. Inc luded  i n  t h i s  work w i l l  be s u i t a b l e  e l ec t r i ca l  power, 
l i g h t i n g  and HVAC sys tems .  T h i s  b u i l d i n g  w i l l  a l l e v i a t e  t h e  e x i s t i n g  overcrowded, i n e f f i c i e n t  ar rangement  o f  
p e r s o n n e l  p r e s e n t l y  i n  Bui ld ing  N-244 and t r a i l e r s .  Th i s  p r o j e c t  w i l l  a l l o w  f o r  t h e  e l i m i n a t i o n  o f  t h e  two 
t r a i l e r s  p r e s e n t l y  used as permanent o f f i c e s  and hous ing  o f  approx imate ly  20 p e o p l e .  
n e c e s s a r y  t o  s u p p o r t  expanding programs a s s o c i a t e d  w i t h  t h e  Space P r o j e c t s  D i v i s i o n  and t h e  R e l i a b i l i t y  and 
Q u a l i t y  Assurance Office. Such programs as G a l i l e o ,  Mars P e n e t r a t o r  and Space lab  I n f r a r e d  Te lescope  w i l l  
r e q u i r e  a d d i t i o n a l  space  f u r  p e r s o n n e l  d u r i n g  peak manning p e r i o d s .  P r e s e n t  overcrowded c o n d i t i o n s  do n o t  
a l l o w  f o r  t h e  i n c r e a s e  i n  p e r s o n n e l  p lanned as s r e s u l t  of  t h e  above programs. T h i s  p r o j e c t  w i l l  p r o v i d s  
re l ie f  from e x i s t i n g  overcrowded c o n d i t i o n s  and p r o v i d e  f o r  peak o f f i c e  s p a c e  r e q u i r e m e n t s  g e n e r a t e d  by p r o j e c t  
programs. 

T h i s  f a c i l i t y  w i l l  be a s i n g l e  s t o r y  c o n c r e t e  b u i l d i n g  of approx imate ly  4,200 

T h i s  new f a c i l i t y  is 

P 

B. Drvden F l i g h t  Research C e n t e r  ............................................................... 325.ooo 

1. C o n s t r u c t i o n  o f  Addi t ion  t o  t h e  Aircraft C o n s t r u c t i o n  and M o d i f i c a t i o n  Hangar,  
B u i l d i n g  4801 185,000 ........................................................................... 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  of a 2,320-square f o o t  (215 s q u a r e  meter) a d d i t i o n  t o  t h e  

east  s i d e  o f  B u i l d i n g  4801, which w i l l  house t h e  F-15 Aircraft  S r m u l a t o r .  The a d d i t i o n  w i l l  c o n s i s t  o f  a pre-  
eng ineered  metal b u i l d i n g  on a c o n c r e t e  s l a b ,  and w i l l  be provided w i t h  adequa te  h e a t i n g ,  c o o l i n g ,  l i g h t i n g ,  
f i r e  p r o t e c t i o n ,  and e l e c t r i c a l  power. The e x i s t i n g  eas t  wall  w i l l  be modi f i ed  t o  e l i m i n a t e  one column t o  
a l l o w  e n t r y  of  t h e  a i r c r a f t .  The wall of t h e  a d d i t i o n  w i l l  be des igned  i n  a manner so t h a t  t h e  a i rc raf t  
s i m u l a t o r  may be removed. The F-15 program c o n s i s t s  of  c o n t r o l l i n g  t he  e n g i n e ,  i n l e t  and f l i g h t  c o n t r o l  sys tems  
i n  an  i n t e g r a t e d  manner u s i n g  an a i r c r a f t- m o u n t e d  computer.  
t h e  s o f t w a r e  p r i o r  t o  f l i g h t  i s  fundamental  t o  t h e  program and r e q u i r e s  t h e  s i m u l a t i o n  o f  major f l i g h t  e l e m e n t s .  
It  is i m p e r a t i v e  t h a t  t h e  s t r u c t i r ? ,  which houses  t h e  F-15 s i m u l a t o r ,  be i n  p r o x i m i t y  t o  t h e  e x i s t i n g  s i m u l a t o r s  
t h a t  are l o c a t e d  i n  B u i l d i n g  4P,i i n  o r d e r  t h a t  e x i s t i n g  a v a i l a b l e  e l e c t r i c  snd h y d r a u l i c  power and da ta  c a b l e s  
may be u t i l i z e d .  

The c a p a b i l i t y  of v e r i f y i n g  t h e  c o r r e c t n e s s  o f  

CF 14-3 



140,000 2 .  C o n s t r u c t i o n  of  Addi t ion  t o  C e n t r a l  Hydrau l i c  System .................................... 

This  p r o j e c t  p r o v i d e s  f o r  t h e  a d d i t i o n  o f  t h e  e x i s t i n g  C e n t r a l  Hydrau l i c  System t o  s e r v i c e  t h e  Aircraft  
C o n s t r u c t i o n  and M o d i f i c a t i o n  Hangw B u i l d i n g  4801. The e x i s t i n g  C e n t r a l  Hydrau l i c  System, which was p rov ided  
f o r  w i t h  FY 1975 f u n d i n g ,  c o n s i s t s  o f  f o u r  modular pump u n i t s ,  a 600- gal lon ( 2 . 3  k i l o l i t e r s )  c e n t r a l  h y d r a u l i c  
r e s e r v o i r  and a h y d r a u l i c  f l u i d  d i s t r i b u t i o n  p i p i n g  system t o  t h e  Main Hangar B u i l d i n g  4802. The pump u n i t s  
and r e s e r v o i r  are housed i n  a soundproof pump house a d j a c e n t  t o  S u b s t a t i o n  No. 1. The s y s t e m ' s  e x t e n s i o n  w i l l  
c o n s i s t  o f  an  a d d i t i o n a l  pumping module housed i n  t h e  e x i s t i n g  h y d r a u l i c  pump house ,  h i g h  p r e s s u r e  s u p p l y  and 
r e t u r n  p i p i n g  t o  B u i l d i n g  4801 and f o u r  wall-mounted q u i c k  d i s c o n n e c t s  i n  Bui ld ing  4801. The p r e s e n t  p o r t a b l e  
u n i t s  now used t o  s u p p l y  h y d r a u l i c  f l u i d  are  o l d ,  n o i s y  and d i f f i c u l t  t o  m a i n t a i n .  Due t o  t h e  age  o f  t h e s e  
u n i t s ,  r ep lacement  p a r t s  are no l o n g e r  i n  s t o c k  and it h a s  become n e c e s s a r y  t o  c a n n i b a l i z e  some u n i t s  t o  keep 
o t h e r s  i n  o p e r a t i o n .  The d e c r e a s i n g  r e l i a b i l i t y  and i n c r e a s i n g  maintenance r e q u i r e m e n t s  of  t h e s e  p o r t a b l e  
u n i t s  are o f  major concern .  I n  a d d i t i o n ,  t h e y  are ex t remely  n o i s y ,  e s p e c i a l l y  when o p e r a t e d  i n s i d e  a hangar .  
The n o i s e ,  which exceeds  t h e  a c c e p t a b l e  8 5  dB l e v e l ,  is such  t h a t  it  i n t e r f e r e s  w i t h  normal speech  communications 
i n  t h e  hangar .  To reduce  t h e  n o i s e  l e v e l ,  some o f  t h e  c o n t i n u o u s  d u t y  u n i t s  have been enc losed  i n  a i r  c o n d i t i o n e d  
" sheds"  which occupy l i m i t e d  hangar  f l o o r  space. The c e n t r a l  sys tem w i l l  have i n c r e a s e d  c a p a b i l i t y ,  w i l l  
e l i m i n a t e  n o i s e  h a z a r d s ,  p r o v i d e  i n c r e a s e d  reliability/flexibility, and w i l l  r e q u i r e  minimum maiptenance.  

C.  Goddard SDace F l i a h t  C e n t e r  (GSFC) .......................................................... 550.000 

1 .  C o n s t r u c t i o n  o f  Addi t ion  t o  Ins t rument  C o n s t r u c t i o n  and I n s t a l l a t i o n  Labora to ry ,  
B u i l d i n g  5 .............................................................................. 150,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  an a d d i t i o n  t o  t h e  west wing h i g h  bay o f  t h e  I n s t r u m e n t  
C o n s t r u c t i o n  and I n s t a l l a t i o n  L a b o r a t o r y ,  B u i l d i n g  5 .  Th i s  a d d i t i o n  w i l l  be approx imate ly  1 ,800 s q u a r e  f e e t  
(167 s q u a r e  m e t e r s )  on a c o n c r e t e  s l a b  f l o o r  w i t h  a 32- foot ( 9 . 8  mete r )  eave  h e i g h t  o f  s t e e l  frame and i n s u l a t e d  
s i d i n g  t o  match t h e  e x i s t i n g  b u i l d i n g .  Electr ical  power, l i g h t i n g ,  h e a t i n g ,  v e n t i l a t i n g ,  and f i r e  p r o t e c t i o n  
s y s t e m s  w i l l  be i n c l u d e d .  The work a l s o  i n c l u d e s  t h e  i n s t a l l a t i o n  o f  a 25- foot ( 7 . 6  mete r )  h i g h  r o l l  up door  
and an e l e c t r i c a l l y  o p e r a t e d  5-tOn ( 4 , 5 3 6  k i logram)  monora i l  h o i s t  f o r  t h e  h a n d l i n g  of  pay loads .  The Sounding 
Rocket program is  a n  on-going program w i t h  v a r i o u s  pay loads  becoming more complex; a n d ,  it i s  expec ted  t o  
c o n t i n u e  f o r  an i n d e f i n i t e  p e r i o d  of  time. The c o n s t r u c t i o n  o f  t h e  a d d i t i o n  t o  B u i l d i n g  5 is  r e q u i r e d  t o  
improve t h e  h a n d l i n g  of  Sounding Rocket pay loads .  The p r e s e n t  c o n f i g u r a t i o n  o f  B u i l d i n g  5 r e q u i r e s  t h e  
p e n e t r a t i o n  o f  t h e  Sounding Rocket I n t e g r a t i o n  Area d u r i n g  payload h a n d l i n g  w i t h  t h e  p o t e n t i a l  o f  c o n t a m i n a t i o n  
of t h e  f a c i l i t y .  C o n s t r u c t i o n  o f  t h i s  a d d i t i o n  t o  B u i l d i n g  5 w i l l  p r o v i d e  improved c o n d i t i o n s  f o r  t h e  h a n d l i n g  
o f  Sounding Rocket Pay loads ,  and reduce  t h e  p o t e n t i a l  o f  c o n t a m i n a t i o n  o f  t h e  e x i s t i n g  f a c i l i t i e s .  
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2.  C o n s t r u c t i o n  o f  S-Band S i m u l a t i o n  O p e r a t i o n s  Center  ..................................... 155,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a S-Band S i m u l a t i o n  O p e r a t i o n s  Center (SOC) n e a r  t he  
Network T r a i n i n g  and Test F a c i l i t y ,  B u i l d i n g  25. Th i s  work w i l l  i n c l u d e  t h e  c o n s t r u c t i o n  o f  a c o n c r e t e  
f o u n d a t i o n  t o  s u p p o r t  a IO-foot ( 3  meter) ,  S-Band P a r a b o l i c  a n t e n n a  and a 600-square f o o t  ( 5 6  s q u a r e  meter) 
c o n c r e t e  ap ron  t o  s u p p o r t  an e l e c t r o n i c  equipment van.  C l e a r i n g ,  g r a d i n g  and t h e  c o n s t r u c t i o n  o f  an a c c e s s  
road o f  approx imate ly  500 feet  (152 meters) t o  t h e  s i t e  w i l l  be i n c l u d e d .  
and s i g n a l  cables w i l l  be extended t o  t h e  s i t e .  The SOC i s  needed t o  emula te  t h e  Track ing  and Data Relay 
S a t e l l i t e  Systems (TDRSS) u s e r  s p a c e c r a f t  t o  t h e  c o n t r o l  c e n t e r s  f o r  t h e  purposes  o f  t r a i n i n g ,  hardware and 
s o f t w a r e  checkou t .  The SOC w i l l  a l s o  be used t o  p r o v i d e  an  a l t e r n a t i v e  compara t ive  tes t  of  t h e  t o t a l  TDRSS 
system th rough  t o  t h e  u s e r  by emula t ing  t h e  s p a c e c r a f t .  There are  no o t h e r  complete  end- to-end s i m u l a t i o n  
f a c i l i t i e s  a v a i l a b l e .  
by o t h e r  means. 

E lec t r i ca l  power, grounding s e r v i c e s  

The IO-foot S-Band P a r a b o l i c  an tenna  and t h e  e l e c t r o n i c  equipment van a r e  be ing  p rov ided  

3.  C o n s t r u c t i o n  of Addi t ion  t o  Road No. l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . .  245,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a two-lane a d d i t i o n ' t o  Road No. 1 t o  t h e  nor thwes t  p a r t  
of t h e  C e n t e r .  The 22- foot ( 6 . 7  meter) wide  roadway w i l l  ex tend  from t h e  i n t e r s e c t i o n  o f  Road No. 10 approx imate ly  
2 ,200 fee t  (670 meters) t o  connec t  t o  Road No. 4 .  The two-lane roadway w i l l  i n c l u d e  4 - f O O t  ( 1 . 2  meter) w i d e  
s h o u l d e r s  and be c o n s t r u c t e d  wi th  a 9- inch (22 .9  c e n t i m e t e r )  a s p h a l t  o v e r l a y  , s u r f a c e .  
i n c l u d e  t h e  n e c e s s a r y  g r a d i n g ,  d r a i n a g e ,  l a n d s c a p i n g ,  and l i g h t i n g .  The c o n s t r u c t i o n  o f  an a d d i t i o n  t o  Road 
No. 1 is t h e  r e s u l t  o f  a t r a f f i c  su rvey  o f  t h e  e x i s t i n g  c o n d i t i o n s  a t  t h e  Cen te r .  T h i s  su rvey  i n d i c a t e d  t h e  
need f o r  an a d d i t i o n a l  road i n  t h e  n o r t h e r n  p a r t  o f  t h e  Center  due t o  t h e  i n c r e a s e d  p e r s o n n e l  d e n s i t y  i n  
B u i l d i n g s  5 ,  7 ,  I O ,  15, and 28,  and t o  improve t h e  access o f  emergency v e h i c l e s  t o  B u i l d i n g s  19 and 20. The 
a d d i t i o n  t o  Road No. 1 i s  i n  accordance  w i t h  t h e  Master P lan  and is needed a t  t h i s  time t o  improve t h e  o v e r a l l  
t r a f f i c  c o n d i t i o n s  a t  t h e  C e n t e r .  F a i l u r e  t o  p r o v i d e  t h i s  needed roadway a d d i t i o n  w i l l  c o n t i n u e  t o  i n c r e a s e  
t h e  t r a f f i c  c o n g e s t i o n  a t  t h e  C e n t e r ,  and r e q u i r e  f u r t h e r  maintenance t o  t h e  p r e s e n t  road sys tem due t o  t he  
heavy v e h i c l e  l o a d i n g  beyond t h e  planned c a p a c i t y .  

T h i s  work w i l l  a l s o  
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D .  J e t  ProDuls ion L a b o r a t o r v  (JPL) ............................................................. 1.1  45 000 

1 .  C o n s t r u c t i o n  of  Addi t ion  t o  Laser Research Bui ld ing  149 ................................. 245,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 2,960-square f o o t  (2 ,748 .8  s q u a r e  mete r )  two- story  
a d d i t i o n  t o  B u i l d i n g  149 t o  house laser  r e s e a r c h  a c t i v i t i e s  which are  now i n  i n a d e q u a t e  f a c i l i t i e s .  The first 
f l o o r  w i l l  be a t  ground l e v e l  and t h e  e x i s t i n g  16- foot (4 .9  m e t e r )  door w i l l  be r e l o c a t e d  t o  t h e  east  e x t e r i o r  
wall of t h e  a d d i t i o n .  The a d d i t i o n  w i l l  c o n t a i n  1,480 s q u a r e  fee t  ( 1 , 3 7 4 . 9  s q u a r e  m e t e r s )  o f  l a b o r a t o r y  space 
on t h e  ground f l o o r  and a similar amount o f  o f f i c e  space  on t h e  second f l o o r .  The e x t e r i o r  walls o f  t h i s  new 
a d d i t i o n  w i l l  be c o n c r e t e  b l o c k ,  and t h e  second f l o o r  and r o o f  f raming w i l l  be l i g h t  weight s t ee l  t r u s s e s  w i t h  
s t e e l  decks  and l i g h t  weight  c o n c r e t e  s l a b s .  An e x t e r i o r  s t a i r w a y ,  on t h e  n o r t h  face o f  t h e  new a d d i t i o n ,  
w i l l  p r o v i d e  access t o  t h e  second f l o o r .  A c t i v i t i e s  r e l a t i n g  t o  h i g h  energy  lasers are l o c a t e d  i n  t h e  Laser 
Group a t  J P L .  Th i s  group h a s  p ioneered  i n  t h e  development o f  metal vapor  l a se r s ,  and has  been i n s t r u m e n t a l  
i n  b r i n g i n g  t o  f r u i t i o n  t h e  copper h a l i d e  l a se r ,  which is c u r r e n t l y  under  i n t e n s i v e  s t u d y  a t  J P L .  Exper iments  
r e l a t i n g  t o  t h e  development o f  t h e s e  lasers  are c u r r e n t l y  be ing  c a r r i e d  o u t  i n  B u i l d i n g s  107,  134,  and 192. 
The E lec t r ic  P r o p u l s i o n  L a b o r a t o r y ,  Bu i ld ing  192,  w i l l  no t  be a v a i l a b l e  t o  t h e  Laser Group because  o f  t h e  
expans ion  o f  e l e c t r i c a l  p r o p u l s i o n  work i n  t h a t  b u i l d i n g .  The Plasmadynamics Labora to ry ,  Bu i ld ing  107,  and 
t h e  Thermonic Assembly Labora to ry ,  B u i l d i n g  134, were c o n s t r u c t e d  i n  1945 and 1954 r e s p e c t i v e l y .  A l l  major  
support ,  equipment i n  Bui ld ing  107,  such as t h e  vacuum pumps, d i s t i l l e d  water c o o l i n g  sys tem and t h e  one megawatt 
power s u p p l y ,  are o v e r  t e n  y e a r s  o l d  and r e q u i r e  major r e c o n d i t i o n i n g .  I n  a d d i t i o n ,  B u i l d i n g s  134 and 107 are 
schedu led  t o  be demol ished.  F u t u r e  laser  work w i l l  r e q u i r e  t h e  c o n s t r u c t i o n  o f  l a r g e  l asers  w i t h  t h e  a t t e n d a n t  
s a f e t y  prwblems a s s o c i a t e d  wi th  c h e m i c a l l y  t o x i c  l a s a n t s ,  h igh  v o l t a g e  power s u p p l i e s  and h i g h  i n t e n s i t y  l aser  
emiss ion  n e c e s s i t a t i n g  t h e  use  o f  e x t e n s i v e  room p a r t i t i o n s ,  upgrad ing  o f  t h e  air-conditioning sys tem and new 
modular d e s i g n s  f o r  s a f e g u a r d i n g  e l ec t r i ca l  power s u p p l i e s .  To s a t i s f y  t h e s e  r e q u i r e m e n t s ,  it i s  n e c e s s a r y  
t h a t  t h i s  i n c r e a s e d  l a b o r a t o r y  space  be p rov ided .  

215,000 2 .  C o n s t r u c t i o n  of Addi t ion  t o  Blockhouse,  Bu i ld ing  E-22, Edwards Test S t a t i o n  ............. 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 1,050-square f o o t  (98 s q u a r e  mete r )  a d d i t i o n  t o  

Blockhouse ,  Bu i ld ing  E-22, t o  p r o v i d e  area i n  t h i s  c e n t r a l  c o n t r o l  b u i l d i n g  t o  house t h e  remote c o n t r o l  and 
i n s t r u m e n t a t i o n  equipment f o r  haza rdous  t e s t  o p e r a t i o n s .  
masonary u n i t s  t o  match t h e  e x i s t i n g  s t r u c t u r e .  

The proposed a d d i t i o n  w i l l  be c o n s t r u c t e d  of c o n c r e t e  

An e n t r a n c e ,  l o a d i n g  dock,  s e r v i c e  area ,  darkroom and men's and women's t o i l e t s  w i l l  be p rov ided .  A 
computer f l o o r  w i l l  a l s o  be i n s t a l l e d  o v e r  t h e  t o t a l  area o f  t h e  e x i s t i n g  f l o o r  i n  B u i l d i n g  22. The added 
B u i l d i n g  area w i l l  pe rmi t  t h e  r e l o c a t i o n  of  t h e  men's t o i l e t s  and t h e  darkroom t o  a l l o w  f o r  expans ion  o f  t h e  
computer f l o o r  area t o  accommodate t h e  n o d e r n i z a t i o n  o f  t h e  remote c o n t r o l s  f o r  D and C s t a n d s  and t h e  c e n t r a l  
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r e c o r d i n g  equipment common t o  a l l  t e s t i n g  a c t i v i t y .  
l o c a t i o n  of  n e c e s s a r y  t a p e  r e c o r d e r s  o r  remote c o n t r o l s  f o r  C and D s t a n d s .  I n  o r d e r  t o  do t h i s ,  t h e  e x i s t i n g  
t o i l e t s  and darkroom f a c i l i t i e s  w i l l  have t o  be r e l o c a t e d  and an a d d i t i o n a l  area w i l l  have t o  be c o n s t r u c t e d  
t o  p r o v i d e  work area and " o f f i c e "  space .  The e x i s t i n g  equipment access t o  t h e  b u i l d i n g  is  poor as there i s  
no way t o  l i f t  heavy equipment up t o  t he  f l o o r  l e v e l .  The e x i s t i n g  raised computer f l o o r  area is  t o o  small,  
p o o r l y  c o n s t r u c t e d  and o u t d a t e d .  A new, modern modular computer f l o o r  is  r e q u i r e d  t o  s u p p o r t  t h e  h e a v i e r  
equipment.  T h i s  a d d i t i o n  and m o d i f i c a t i o n  is n e c e s s a r y  i n  o r d e r  t o  a l l o w  t h e  b u i l d i n g  t o  accommodate t h e  
n e c e s s a r y  remote c o n t r o l s  i n  a f u n c t i o n a l  and s e i s m i c a l l y  s e c u r e  i n s t a l l a t i o n .  

The e x i s t i n g  b u i l d i n g  l a y o u t  does  no t  a l l o w  f o r  t h e  

245,000 3. C o n s t r u c t i o n  of Addi t ion  f o r  F u e l  Conversion L a b o r a t o r y ,  B u i l d i n g  148 ................... 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  th ree  area a d d i t i o n s  t o  t h e  e x i s t i n g  Conversion L a b o r a t o r y ,  

B u i l d i n g  148, i n  s u p p o r t  o f  on-going f u e l  c o n v e r s i o n  research programs. These a d d i t i o n s  c o n s i s t  o f  a 500- 
s q u a r e  f o o t  ( 4 6 . 5  s q u a r e  meter) new mezzanine a l o n g  t h e  west end of t h e  e x i s t i n g  h igh  bay,  a new 600-square 
f o o t  (55.7 s q u a r e  meter) second f l o o r  o v e r  t h e  one- s to ry  west wing o f  t h e  b u i l d i n g ,  and a new 1 ,200- square  
f o o t  (111.5 s q u a r e  meter) two- story  a d d i t i o n  a t t a c h e d  t o  t h e  west o f  t he  west wing o f  t h e  e x i s t i n g  s t r u c t u r e .  
The new two- story  p o r t i o n  would be a 15-fOOt by 40- foot a d d i t i o n .  The f o u n d a t i o n s ,  first f l o o r ,  columns, 
beams, and second f l o o r  w i l l  be poured- in- place  c o n c r e t e .  The s t r u c t u r a l  f raming above t h e  second f l o o r  l i n e ,  
on a l l  a d d i t i o n s ,  w i l l  c o n s i s t  o f  s t ee l  f raming and metal s t u d s .  The 600-square f o o t  (55 .2  s q u a r e  meter) new 
a d d i t i o n  on t h e  f i rs t  f l o o r  w i l l  be metal l o u v e r  f i l l e r s  between t h e  c o n c r e t e  columns. T h i s  space  w i l l  be 
used f o r  s t o r a g e  and o p e r a t i n g  o f  equipment t h a t  r e q u i r e s  t h e  open s p a c e  and v e n t i l a t i o n  t h a t  t h i s ' s p a c e  w i l l  
o f f e r .  The new 1,200 s q u a r e  feet  ( 9 2 . 9  s q u a r e  meters) o f  space  over  t h e  e x i s t i n g  first f l o o r  and t h e  600- 
s q u a r e  f o o t  ( 5 5 . 7  s q u a r e  meter) new a d d i t i o n  would be used f o r  l a b o r a t o r i e s  and o f f i c e  space .  The 500-square 
foot. ( 4 6 . 5  s q u a r e  meter) mezzanine would be developed i n t o  a l a b o r a t o r y  area. Appropr ia te  h e a t i n g ,  v e n t i l a t i n g ,  
a i r  c o n d i t i o n i n g ,  e l ec t r i ca l  s e r v i c e s ,  and l i g h t i n g  would be p rov ided .  

T h i s  f a c i l i t y  is c u r r e n t l y  used t o  s u p p o r t  s e v e r a l  NASA f u e l  research programs i n c l u d i n g  ( 1 )  hydrogen 
g e n e r a t o r  development f o r  a i r c r a f t / a u t o m o t i v e  a p p l i c a t i o n s ,  ( 2 )  v e h i c l e  e m i s s i o n s  and performance 
c h a r a c t e r i z a t i o n ,  and ( 3 )  f u e l  p r o c e s s i n g  o f  a l t e r n a t e  f u e l s  f o r  f u e l  ce l l s .  The f a c i l i t y  c o n t a i n s  seven 
s e p a r a t e  t e s t  bays  w i t h  two c o n t r o l  rooms and s u p p o r t i n g  c o n t r o l  and i n s t r u m e n t a t i o n .  The f a c i l i t y  c o n t a i n s  
one l i g h t  machine shop and a l i g h t  f a b r i c a t i o n  area. 

O f  t h e  seven tes t  areas i n  t h e  f a c i l i t y ,  o n l y  two are a v a i l a b l e  f o r  hydrogen g e n e r a t o r  development and 
f u e l s  p r o c e s s i n g .  For t h e  p a s t  three  y e a r s ,  t he  F u e l s  P r o c e s s i n g  Group has averaged three t o  f o u r  s e p a r a t e  
programs which r e q u i r e s  s h a r i n g  o f  t h e  two test and f a b r i c a t i o n  areas. The a v a i l a b i l i t y  o f  two a d d i t i o n a l  
t e s t  areas and one a d j a c e n t  c o n t r o l  area w i l l  p r o v i d e  f o r  c o n c u r r e  t tes t  c a p a b i l i t i e s .  The time s h a r i n g  o f  
t h e  c o n t r o l  da ta  a c q u i s i t i o n  system and gas a n a l y s i s  sys tems  w i l l  
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The expens ive  and non- product ive  time s h a r i n g  o f  t e s t  areas w i l l  be e l i m i n a t e d .  The p r a c t i c e  of 
r e c o n f i g u r i n g  a tes t  area f o r  s u p p o r t  of m u l t i p l e  programs is o f t e n  more expens ive  and time-consuming t h a n  t h e  
a c t u a l  tes ts  and w i l l  be e l i m i n a t e d  by t h e  proposed a d d i t i o n .  Th i s  w i l l  p r o v i d e  adequa te  t e s t  and s u p p o r t i n g  
i n s t a l l a t i o n  and assembly area f o r  t h e  c o n t i n u i n g  t h r e e  f u e l  p r o c e s s i n g  programs w i t h  two a d d i t i o n a l  ene rgy  
programs planned i n  t h e  c a t a l y t i c  combustion and u l t r a - r i c h ,  p a r t i a l  o x i d a t i o n  area. 

4. C o n s t r u c t i o n  o f  Two I l l u m i n a t o r  Towers, Bu i ld ing  212 .................................... 245,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  of two I l l u m i n a t o r  Towers a t  t h e  Antenna L a b o r a t o r y ,  B u i l d i n g  
212. The work i n c l u d e s  t h e  c o n s t r u c t i o n  o f  one 38- foot (11.59-meter)  h i g h  tower and one 48- foot  (14.63- meter)  
h i g h  tower u s i n g  s t r u c t u r a l  s t ee l  on c o n c r e t e  f o o t i n g s .  

Work p l a t f o r m s  connected by stairs w i l l  pe rmi t  access t o  a l l  p o r t i o n s  o f  t h e  t o w e r s .  P l a t f o r m s  w i l l  
be  equipped w i t h  k i c k  p l a t e s  and hand r a i l  s t a i r s ,  and p l a t f o r m  d e s i g n  d e t a i l  w i l l  conform t o  OSHA r e q u i r e m e n t s .  
Minimal l i g h t i n g  w i l l  be s u p p l i e d  for  n i g h t  work c a p a c i t y .  There are t h r e e  temporary i l l u m i n a t o r  towers  a t  
t h e  Mesa Range t h a t  are used f o r  t e s t i n g  and v e r i f y i n g  t h e  a c c u r a c y  o f  t h e  a n t e n n a s  used on t h e  s p a c e c r a f t .  
These e x i s t i n g  towers  are c o n s t r u c t e d  o f  t u b u l a r  aluminum s c a f f o l d i n g .  V e r t i c a l  members are connected by s l i p  
f i t  and p i n  s t a y s .  H o r i z o n t a l  members and c r o s s  b r a c i n g  are h e l d  t o g e t h e r  by clamps and /o r  t h r u - b o l t s .  T h i s  
t y p e  Of c o n s t r u c t i o n  is f o r  temporary  s c a f f o l d i n g  and n o t  f o r  t h e  r i g i d i t y  r e q u i r e d  f o r  t h e  v e r i f i c a t i o n  o f  
a n t e n n a  o p e r a t i o n s .  Any wind w i . 1 1  c a u s e  t h e s e  towers  t o  o s c i l l a t e ,  t h u s  making i t  d i f f i c u l t ,  i f  n o t  i m p o s s i b l e ,  
t o  o b t a i n  a c c u r a t e  measurements o f  t h e  a n t e n n a .  The e x i s t i n g  s t r u c t u r e s  are i n  v i o l a t i o n  o f  OSHA r e q u i r e m e n t s .  
T h i s  p r o j e c t  work a l s o  i n c l u d e s  t h e  d e m o l i t i o n  o f  t h e  t h r e e  e x i s t i n g  temporary  towers .  

5 .  C o n s t r u c t i o n  of  P r o p e l l a n t  P r o c e s s i n g  B u i l d i n g ,  Edwards Test S t a t i o n  (ETS) .............. 195,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 330-square f o o t  (30 .7  s q u a r e  mete r )  b u i l d i n g  f o r  
o x i d i z e r  g r i n d i n g  w i t h  double  b a s e  p r o p e l l a n t s  p l u s  t h e  n e c e s s a r y  access road and u t i l i t i e s .  The b u i l d i n g  
w i l l  be c o n s t r u c t e d  o f  c o n c r e t e  b l o c k  and w i l l  have a blow-out wall .  The b u i l d i n g  w i l l  be i n s u l a t e d  and 
t e m p e r a t u r e  s t a b l i z e d  u s i n g  h o t  water h e a t i n g  and d i r e c t  expans ion  c o o l i n g  equipment.  Necessary  s a f e t y  items, 
s p r i n k l e r s  and e x h a u s t  sys tems  are  p a r t  o f  t h i s  p r o j e c t .  The proposed f a c i l i t y  is planned as p a r t  of  t h e  ' 
" b a t c h  product iont1  s i tes  f o r  double  base  p r o p e l l a n t s  a t  t h e  Edwards Test S t a t i o n  (ETS). These p r o p e l l a n  s are  
coming under  i n t e n s i v e  R&D development and t h e r e  are be ing  r e q u i r e d  f o r  r e t r o  motors on long- range m i  s i o n s .  
F a c i l i t i e s  need t o  be made a v a i l a b l e  t o  s a f e l y  hand le  t h e  q u a n t i t i e s  o f  f u e l  invo lved  i n  t h e  a n t i c i p d t e d  
p r o c e s s i n g  o p e r a t i o n s .  S i t i n g  of t h e s e  f a c i l i t i e s  w i l l  be i n  accord  w i t h  s a f e t y  c r i t e r i a  r e q u i r e m e n t s  
on t h e  ETS Master P l a n .  

gw 
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E. Johnson SDace C e n t e r  (JSC) ................................................................... 120.000 

1 .  C o n s t r u c t i o n  of  Addi t ions  t o  Manned Space F l i g h t  E x h i b i t  Complex ........................ 120,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  t h e  expans ion  o f  t h e  Manned Space F l i g h t  E x h i b i t  Complex. It w i l l  p r o v i d e  
r e s t r o o m s  f o r  v i s i t o r s ,  a landscaped area f o r  p i c n i c s  and an a s t r o n a u t  d i s p l a y .  The work w i l l  i n c l u d e  s i t e  
g r a d i n g  a t  t h e  S a t u r n  V d i s p l a y  area and e x t e n d i n g  underground s to rm d r a i n  l i n e s  t o  new area i n l e t s .  Outdoor 
l i g h t i n g  w i l l  be p rov ided  f o r  t h e  e n t i r e  e x h i b i t  complex. The p r o j e c t  a l s o  w i l l  i n c l u d e  c o n s t r u c t i o n  o f  a 
masonry res t room f a c i l i t y .  E l e c t r i c  h e a t i n g  w i l l  be p r o v i d e d ,  and e x i s t i n g  water and sewer l i n e s  w i l l  be 
extended t o  s e r v e  t h e  s t r u c t u r e .  I n  a d d i t i o n ,  a landscaped area i n c l u d i n g  s i d e w a l k s ,  benches  and t a b l e s  w i l l  
be  p r o v i d e d .  F u r t h e r ,  an a s t r o n a u t  d i s p l a y  w i l l  be c o n s t r u c t e d ,  c o n s i s t i n g  o f  c o n c r e t e  p a n e l s  t o  a c c e p t  
engraved metal p l a q u e s  and /o r  s c u l p t u r e s  t o  be o t h e r w i s e  p rov ided .  I n  o r d e r  t h a t  a p roper  d i s p l a y  w i l l  be 
a v a i l a b l e  f o r  s u i t a b l e  p u b l i c  u s e ,  adequa te  d r a i n a g e  a t  t h e  S a t u r n  V d i s p l a y  a r e a  and expans ion  o f  t h e  f a c i l i t i e s  
o f  t h e  Manned Space F l i g h t  E x h i b i t  Complex w i l l  be r e q u i r e d .  The r e s t r o o m s  are n e c e s s a r y  f o r  p r a c t i c a l  r e a s o n s ,  
as w e l l  as conven ience ,  s i n c e  it is  t h e  p o i n t  where v i s i t o r  t o u r s  a t  t h e  Cen te r  beg in  and end.  With t h e s e  new 
p r o v i s i o n s ,  t h e  use  o f  r e s t r o o m s  i n  b u i l d i n g s  on t h e  t o u r  r o u t e ,  and t h e  r e s u l t a n t  s t r a y i n g  o f  v i s i t o r s ,  w i l l  
be s i g n i f i c a n t l y  reduced .  A t  p r e s e n t ,  v i s i t o r s  w i t h  p i c n i c  l u n c h e s  eat  th roughout  t h e  JSC grounds .  A 
s p e c i f i c a l l y  d e s i g n a t e d  area w i t h  l a n d s c a p i n g ,  t a b l e s  and benches w i l l  p r o v i d e  a c e n t r a l ,  c o n t r o l l e d  p l a c e  f o r  
t h i s  t y p e  of a c t i v i t y  and t h u s  reduce  s a n i t a t i o n  and l i t t e r  problems.  

F .  Kennedv SDace C e n t e r  ( K S C )  .................................................................. ?40.000 

1. C o n s t r u c t i o n  o f  S h e l t e r  f o r  O i l  Atomiza.tion Air Compressors,  
Central Hea t ing  P l a n t ,  B u i l d i n g  M6-595 80,000 .................................................. 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  t h e  c o n s t r u c t i o n  o f  a 684-square f o o t  (63 .5  s q u a r e  meter) a v a i l a b l e  
p r e f a b r i c a t e d  metal s h e l t e r  a t  t h e  C e n t r a l  Heat ing P l a n t .  It w i l l  be e r e c t e d  on new f o u n d a t i o n s  and c o n c r e t e  
s l a b -  The p a r t i a l l y  open- sided s h e l t e r  h a s  d imensions  o f  18 feet  by 38 feet  (5 .5- mete r s  by 11.6-meters)  and 
is  p r e s e n t l y  i n  a d i smant led  c o n d i t i o n .  Two new compressors  f o r  o i l  a t o m i z a t i o n  w i l l  be i n s t a l l e d  i n  t h e  
s h e l t e r  The compressors  are r a t e d  a t  235 SCFM a t  160 p s i g  e a c h ,  w i t h  60 horsepower motors .  Also i n c l u d e d  
w i l l  be 2 new 300-gal lon,  200- psig a i r  r e c e i v e r s ,  w i t h  n e c e s s a r y  c o n t r o l s ,  power and p i p i n g .  The c e n t r a l  
h e a t i n g  p l a n t  b o i l e r s  burn f ue l  o i l  a tomized w i t h  compressed a i r .  Th i s  is  p r e s e n t l y  s u p p l i e d  by a 13-year o l d  
r e c i p r o c a t i n g  compressor which was r e f u r b i s h e d  i n  1976, and r e l o c a t e d  from Launch Complex 19.  However, t h i s  
sys tem is u n a b l e  t o  meet t h e  p r e s s u r e  demand o f  t h e  b o i l e r s .  I n s u f f i c i e n t  a i r  s u p p l y  or t o o  low a p r e s s u r e  
r e s u l t s  i n  poor  b u r n i n g  of  f u e l ,  b l a c k  smoke and i n e f f i c i e n t  b o i l e r  o p e r a t i o n .  T h i s  c a u s e s  t h e  o p e r a t i o n  of 
two b o i l e r s  when one would normal ly  be adequa te .  The s h e l t e r  w i l l  p r o v i d e  env i ronmenta l  p r o t e c t i o n  f o r  t h e  
a i r  compressors  and w i l l  a l s o  p r o v i d e  s t o r a g e  space  f o r  e x i s t i n g  and f u t u r e  mobi le  b o i l e r s .  A t  p r e s e n t ,  t h e  
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e x i s t i n g  a i r  compressor and mobile b o i l e r s  are l o c a t e d  o u t d o o r s  w i t h o u t  s h e l t e r ,  and are  s u b j e c t  t o  a c c e l e r a t e d  
u n d e s i r a b l e  c o r r o s i v e  e f f ec t s  o f  t h e  humid l o c a l  wea the r .  

2 .  C o n s t r u c t i o n  of  Automotive Maintenance F a c i l i t y  ......................................... 82,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a 1,536-square f o o t  (143  s q u a r e  mete r )  p r e f a b r i c a t e d  
metal s t r u c t u r e  t o  p r o v i d e  a t i r e  and f ron t- end  a l ignment  shop i n  t h e  G S A  Motor P o o l .  The 32-fOOt by 48- foot 
(9 .8- meter  by 14.6-meter) b u i l d i n g  w i l l  be e r e c t e d  u t i l i z i n g  a v a i l a b l e  s t ee l  framework and r o o f  p a n e l s  from a 
p r e f a b r i c a t e d  s t r u c t u r e  which is  i n  s t o r a g e  a t  KSC. It w i l l  be e r e c t e d  on new c o n c r e t e  f o u n d a t i o n s  and f l o o r  
s l a b .  New metal s i d i n g  and doors  w i l l  be p r o v i d e d ,  and shop a i r  and e l ec t r i ca l  power w i l l  be extended from a 
nea rby  b u i l d i n g .  
i n v e n t o r y ,  w i t h  t i r e  i n s t a l l a t i o n  be ing  accomplished Gut-Of-doors. Front- end a l ignment  is now performed i n  a 
much needed bay i n  t h e  main shop;  however,  t h e  equipment w i l l  be r e l o c a t e d  t o  t h i s  f a c i l i t y .  The p r e s e n t  
o p e r a t i o n  i s  e x t r e m e l y  i n e f f i c i e n t .  A s a v i n g s  of one man-year w i l l  be r e a l i z e d  by c o n s o l i d a t i o n  o f  a l l  r e l a t e d  
t i r e  f u n c t i o n s  i n t o  a s i n g l e  work area. The p r o j e c t  w i l l  r e s u l t  i n  t h e  d i s p o s a l  o f  t h r e e  wood-framed o f f i c e  
type  t r a i l e r s  and t h r e e  wooden t i r e  s t o r a g e  b i n s .  The e x i s t i n g  t i r e  o p e r a t i o n  is inadequa te  and t h i s  f u n c t i o n  
shou ld  be l o c a t e d  i n  a f a c i l i t y  w i t h  a d e d i c a t e d  a l ignment  bay. 

The p r e s e n t  t i r e  shop is  c a p a b l e  of h a n d l i n g  o n l y  a small p o r t i o n  o f  tl?e r e q u i r e d  t i r e  

3. C o n s t r u c t  S a n i t a r y  Sewer L ine  t o  LC-39 Press S i t e  78,000 ....................................... 
T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  approx imate ly  1 ,400  f e e t  (427-meters)  o f  6- inch g r a v i t y  

s a n i t a r y  sewer l i n e  from t h e  Launch Complex 39 p r e s s  s i t e  area t o  l i f t  s t a t i o n  4E s o u t h e a s t  o f  t h e  Launch 
Equipment Shop which l e a d s  t o  an e x i s t i n g  sewage t r e a t m e n t  p l a n t .  The e x i s t i n g  package sewage t r e a t m e n t  p l a n t ,  
which now s u p p o r t s  t h e  p r e s s  s i t e ,  then  w i l l  be removed and d i sposed  o f .  Th i s  was a used s u r p l u s  p l a n t  when 
it was i n s t a l l e d  a t  t h e  Press S i t e  i n  1966. The p l a n t  has  d e t e r i o r a t e d  t o  a p o i n t  where it is u n r e l i a b l e  and 
r e q u i r e s  f r e q u e n t  maintenance.  It is  planned t o  c o n t i n u e  use  o f  t h i s  area th rough  t h e  Space S h u t t l e  e r a ;  
t h e r e f o r e ,  t h i s  p l a n t  must be r e p l a c e d  t o  p r o v i d e  adequa te  sewage d i s p o s a l  f a c i l i t i e s  i n  t h i s  l o c a t i o n .  
Replqcement w i t h  a g r a v i t y  sewer l i n e  w i l l  be approx imate ly  h a l f  t h e  c o s t  o f  a new package p l a n t  and w i l l  be 
r e l a t i v e l y  maintenance f ree .  

G .  Lannlev Research C e n t e r  ( L a R C )  .............................................................. 415.000 

1 .  C o n s t r u c t i o n  o f  a Personne l  D i v i s i o n  B u i l d i n g  Addi t ion t o  B u i l d i n g  1195-C ............... 240,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  a t i ,  000-square f o o t  (465 s q u a r e  m e t e r )  a d d i t i o n  t o  t h e  F i n a n c i a l  Management, 
T r a i n i n g  and C l a s s i f i c a t i o n  B u i l d i n g .  Th i s  a d d i t i o n  w i l l  be a s i m p l e  d e s i g n  u s i n g  demountable p a r t i t i o n s .  
E x t e r i o r  f i n i s h  materials  w i l l  match e x i s t i n g  face b r i c k  and window d e s i g n s  i n  t h e  b u i l d i n g .  Th i s  a d d i t i o n  
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w i l l  c o n t a i n  o f f i c e s ,  a c o n f e r e n c e  room and r e s t r o o m s  f o r  t h e  T r a i n i n g  and C l a s s i f i c a t i o n  Branches ( a p p r o x i m a t e l y  
25 peop le )  o f  t h e  P e r s o n n e l  D i v i s i o n .  The C l a s s i f i c a t i o n  Branch is  p r e s e n t l y  l o c a t e d  i n  t h e  L i b r a r y ,  B u i l d i n g  
1194. Because of  expanding o p e r a t i o n s  i n  t h e  l i b r a r y ,  t h i s  Branch must be r e l o c a t e d .  The T r a i n i n g  Branch is 
p r e s e n t l y  housed i n  B u i l d i n g  1195-X. The e x i s t i n g  space  is c o n s i d e r e d  s u b s t a n d a r d .  Movement o f  t h e s e  b ranches  
i n t o  B u i l d i n g  1195-C w i l l  p r o v i d e  t h e  D i v i s i o n  a more c o s t  e f f e c t i v e  o p e r a t i o n  by c o n s o l i d a t i n g  t h e s e  
o r g a n i z a t i o n a l  u n i t s  i n t o  one f u n c t i o n a l  area. 

2 .  C o n s t r u c t i o n  of  Addi t ion  t o  t h e  Ceramic Heated Combustion F a c i l i t y ,  
B-1263 ................................................................................... 175,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  an  a d d i t i o n  o f  150 s q u a r e  feet  (13.9 s q u a r e  m e t e r s )  t o  t h e  tes t  room. I n  
a d d i t i o n ,  a s s o c i a t e d  equipment such  as an a i r  e j e c t o r  sys tem t o  a l l o w  o p e r a t i o n  a t  low s t a t i c  p r e s s u r e s  of two 
t o  f i v e  p s i ,  and a b a f f l e  t o  e l i m i n a t e  ceramic d u s t  are a l s o  i n c l u d e d .  The a s s o c i a t e d  equipment w i l l  allow 
c o n t r o l  of  t h e  t e s t  stream t u r b u l e n c e  l e v e l .  It w i l l  a l s o  p r o v i d e  a sys tem t o  i n j e c t  v a r i o u s  con tamina te  g a s e s  
i n t o  t h e  t e s t  stream t o  a l l o w  t h e  s t u d y  of  t h e  effect  o f  Contaminate on i g n i t i o n  and combust ion.  T h i s  work 
i s  performed i n  o r d e r  t o  e v a l u a t e  t h e  e f fec ts  of  bo th  t u r b u l e n c e  and con tamina te  on s u p e r s o n i c  combustor 
performance.  Th i s  f a c i l i t y  is unique i n  t h a t  bo th  t e m p e r a t u r e s  and p r e s s u r e s  can be ach ieved  s i m u l t a n e o u s l y  
i n  a c lear  a tmospher ic  environment minus t h e  p resence  o f  water vapor .  

H .  M a r s h a l l  Space  F l i n h t  C e n t e r  (MSFC) ......................................................... 225.ooo 

1 .  Addi t ion  t o  t h e  Pho tograph ic  Labora to ry ,  B u i l d i n g  4353 .................................. 225,000 

T h i s  p r o j e c t  w i l l  p r o v i d e  f o r  t h e  c o n s t r u c t i o n  o f  a 5,000-square f o o t  (465 s q u a r e  mete r )  a d d i t i o n  t o  
t h e  e x i s t i n g  Pho tograph ic  L a b o r a t o r y ,  t o  r e p l a c e  a 37-year o l d  wing. Upon complet ion o f  t h i s  p r o j e c t ,  t h e  
e x i s t i n g  wing w i l l  be demol ished.  The new a d d i t i o n  w i l l  be a masonry and s tee l  frame s i n g l e  s t o r y  s t r u c t u r e .  
I t  w i l l  i n c l u d e  an o f f i c e  area,  d a r k  rooms, r e s t r o o m s ,  s t o r a g e  rooms, and e n t r a n c e  f o y e r .  
Pho tograph ic  Labora to ry  c o n s i s t s  o f  approx imate ly  21,000 s q u a r e  feet (1 ,951  s q u a r e  m e t e r s )  o f  s p a c e  of which 
some 10,000 s q u a r e  fee t  (930 s q u a r e  m e t e r s )  were b u i l t  i n  1962, and w i l l  be r e t a i n e d  f o r  pho tograph ic  p r o c e s s i n g .  
The o t h e r  11,000 s q u a r e  fee t  ( 1 , 0 2 1  s q u a r e  meters) is o b s o l e t e  World War I1 m o b i l i z a t i o n  t y p e  c o n s t r u c t i o n  
which h a s  d e t e r i o r a t e d  t o  a p o i n t  t h a t  improvement is n e c e s s a r y  and rep lacement  w i t h  a 5,000-sauare f o o t  
s t r u c t u r e  ( t o  meet t h e  a c t u a l  needs )  is more economical  t h a n  t o  r e h a b i l i t a t e  t h e  e x i s t i n g  larger s t r u c t u r e .  
T h i s  i s  a wooden s t r u c t u r e  i n  which t h e  s t r u c t u r a l ,  HVAC and e l ec t r i ca l  sys tems  have d e t e r i o r a t e d  t h r o u g h  wear 
and t ea r ,  o l d  age and o b s o l e s c e n c e .  There  are no v a c a n t  MSFC f a c i l i t i e s  which are large enough t o  accommodate 

The e x i s t i n g  
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t h e  t o t a l  pho tograph ic  f u n c t i o n  t h a t  can be modif ied  a t  an  e q u i v a l e n t  c o s t .  T h e r e f o r e ,  t h i s  c o n s t r u c t i o n  is  
needed i n  t h e  FY 1980 time frame t o  p r e c l u d e  t h e  n e c e s s i t y  o f  f u r t h e r  c o s t l y  r e p a i r s  t o  m a i n t a i n  t h e  e x i s t i n g  
rundown f a c i l i t y  i n  i t s  p r e s e n t  u n s a t i s f a c t o r y  c o n d i t i o n .  

TOTAL .......................................................................................... 3,500,000 

FUTURE CoF ESTIMATE FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It is estimated t h a t  between $3 and $5 m i l l i o n  p e r  y e a r  w i l l  be r e q u i r e d  f o r  t h e  c o n t i n u a t i o n  o f  t h i s  e s s e n t i a l  
minor c o n s t r u c t i o n  work 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 l a n t s  engaged i n  NASA 
a c t i v i t i e s .  
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Regular Requirements: 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

S W R Y  

FACILITY PLANNING AND DESIGN 

Master planning ............................................................. 
Sustaining engineering support ................................................ 
Preliminary engineering reports and related special engineering support ..... 
Final design ................................................................ 

Other Requirements : 

Shuttle facility planning and design. ....................................... 
Spacelab/payloads facility planning and design .............................. 
Energy reduction analysis and support ....................................... 
Numerical aerodynamic simulation facility planning and design ............... 
Total.... ................................................................. 

Amount 
(In dollars) 

9,850,000 

300 , 000 
1 , 750,000 
2 , 500,000 
5,300,000 

4,150,000 

700 , 000 
300 , 000 

1,150,000 
2,000 , 000 

14,000,000 

Page No. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1980 ESTIMATES 

PROJECT T I T L E :  F a c i l i t y  P l a n n i n g  and Design 

FY 1980 CoF ESTIMATE: $14.000.000 
- 

FY 1978: $11,780,000 FY 1979: $10,650,000 

The f u n d s  r e q u e s t e d  i n  t h i s  estimate are r e q u i r e d  t o  p r o v i d e  f o r  t h e  f o l l o w i n g  advance p lann ing  and d e s i g n  
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  a c t i v i t i e s  and p r o j e c t s .  

a. T h e  accomplishment o f  n e c e s s a r y  development and master p l a n n i n g  fo r  f i e l d  i n s t a l l a t i o n s  and ,  where no t  
o t h e r w i s e  provided f o r ,  t h e  p r o v i s i o n  o f  c o n t i n u i n g  e n g i n e e r i n g  s u p p o r t  and s p e c i a l  e n g i n e e r i n g  management and 
o t h e r  s e r v i c e s  

b. The 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 ,  c o s t  estimates, and d e s i g n  and c o n s t r u c t i o n  
s c h e d u l e s .  

c .  The p r e p a r a t i o n  o f  f i n a l  c o n s t r u c t i o n  p l a n s ,  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  estimates and s c h e d u l e s  
t h a t  are r e q u i r e d  t o  implement c o n s t r u c t i o n  p r o j e c t s .  

d .  The accomplishment o f  f a c i l i t i e s  s i t i n g  and o t h e r  i n v e s t i g a t i o n s ,  as well  a.s t h e  accomplishment of 
s p e c i a l  f a c i l i t i e s  s t u d i e s  and r e p o r t s .  

Th i s  r e q u e s t  f o r  f a c i l i t y  p lann ing  and d e s i g n  r e s o u r c e s  f o r  FY 1980 i s  composed of two major segments :  

a .  Regular  r e q u i r e m e n t s  - $9,850,000 
b. Other  r e q u i r e m e n t s  - $4,150.000 

T o t a l  $1 4,000.000 
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Regular  r e q u i r e m e n t s  encompass t h e  b a s i c  purposes  o u t l i n e d  above.  The " o t h e r  r equ i rements" ,  w h i l e  a l s o  i n  
s u p p o r t  o f  these purposes ,  cover  t h o s e  s p e c i a l  needs  which are re la ted t o  l a rge ,  complex p r o j e c t s  o r  s p e c i f i c  
programs which are c o n s i d e r e d  t o  r e p r e s e n t  h i g h  p o t e n t i a l  f u t u r e  c o n s t r u c t i o n  r e q u i r e m e n t s  and f o r  which e a r l y  
d e f i n i t i o n  is  e s s e n t i a l .  The large  p r o j e c t s  r e q u i r e  s i g n i f i c a n t l y  more p l a n n i n g  and l o n g e r  lead time t h a n  is 
normal ly  i n v o l v e d .  Much o f  t h i s  p lann ing  must be completed p r i o r  t o  i n c l u s i o n  o f  t h e  p r o j e c t  i n  a budget 
r e q u e s t .  

1 .  REGULAR REQUIREMENTS................. ....................................................... 9. 850,  OOQ 

A .  Master P l a n n i n a  300. OOQ ......................................................................... 
T h i s  p o r t i o n  o f  t h e  r e q u i r e m e n t s  p r o v i d e s  f o r  t h e  u p d a t i n g  and f u r t h e r  development o f  e x i s t i n g  master 

p l a n s  f o r  t h e  f i e l d  i n s t a l l a t i o n s ,  i n c l u d i n g  f a c i l i t y  s t u d i e s  and s i t e  i n v e s t i g a t i o n s .  Documentation w i l l  
d e f i n e  f a c i l i t y  pa ramete r s  w i t h i n  which subsequen t  e n g i n e e r i n g  e f f o r t s  w i l l  be based f o r  f u t u r e  development.  
T h i s  a l s o  p r o v i d e s  f o r  t h e  documentat ion o f  e x i s t i n g  p l a n s  where a c t i o n s  o r  d e v i a t i o n s  from p r e v i o u s  p l a n s  
have no t  been recorded  f o r  t he  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

Master p l a n s  a t  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s  are g e n e r a l l y  updated a t  c y c l i c  3-year i n t e r v a l s .  
Approximately o n e- t h i r d  o f  t h e  f i e l d  i n s t a l l a t i o n s  are invo lved  i n  a n y  one f i s ca l  y e a r ,  keeping t h e  r e v e l  of 
e f f o r t  r e l a t i v e l y  modest and c o n s t a n t .  These p l a n s  p r o v i d e  f o r  t h e  o r d e r l y  c o n s i d e r a t i o n  o f  t h e  a l l o c a t i o n ,  
p r o p e r  a r rangement ,  and e f f i c i e n t  c o r r e l a t i o n  o f  l a n d  areas and s t r u c t u r e s  t o  s e r v e  t h e  purpose  of t h e  v a r i o u s  
i n s t a l l a t i o n s .  R e p r e s e n t a t i v e  master p l a n n i n g  a c t i v i t y  c a n d i d a t e s  f o r  FY 1980 are: 

( 1 )  Ames Research Center  

T h i s  w i l l  be a major upda te  t o  d e f i n e  l a t e s t  NASA/adjacent community p lann ing  and u t i l i z a t i o n  
i n t e r f a c e s ,  40x80-Foot Wind Tunnel expans ion  needs  and i m p a c t s ,  and o t h e r  l a n d  p lann ing  f a c t o r s .  It w i l l  
i n c l u d e  o f f - s i t e  a c t i v i t i e s ,  u p d a t i n g  o f  t h e  5-Year P lan  d a t a  and d e f i n i t i o n  o f  t e n a n t  f a c i l i t y  needs  and u s e s ,  
e s p e c i a l l y  t h o s e  a s s o c i a t e d  w i t h  occupancy by t h e  US Army. 

( 2 )  Je t  P r o p u l s i o n  L a b o r a t o r y  

T h i s  e n v i s i o n s  o n l y  a minor u p d a t e  t o  show l a t e s t  u t i l i z a t i o n  as impacted by Department o f  Energy ' s  
e n e r g y  programs, leased space  h o l d i n g s  and u s e  i n  g r a p h i c  form, and an upda te  o f  master p lann ing  d a t a .  
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( 3 )  Kennedy Space Cen te r  

T h i s  w i l l  be a normal i n v e n t o r y  upda te  t o  i n c l u d e  new S h u t t l e  and Payload f a c i l i t i e s ,  t o  i n c o r p o r a t e  
t h e  u t i l i z a t i o n  p lann ing  f o r  t h o s e  Cape Canaveral  A i r  Force  Systems f a c i l i t i e s  NASA w i l l  r e q u i r e  as t h e  S h u t t l e  
moves i n t o  t h e  o p e r a t i o n a l  phase .  

B. S u s t a i n i n g  EnRineerinR SuDDort.. . .  ...................................................... 1,750,000 

P r o v i s i o n s  f o r  f a c i l i t y  s t u d i e s  and s p e c i f i c  e n g i n e e r i n g  s u p p o r t  c o n t i n u e  t o  t a k e  on an added importance  
which has been evidenced i n  r e c e n t  y e a r s ,  and must be g i v e n  f u r t h e r  h i g h  p r i o r i t y  th roughout  FY 1980. These 
e f f o r t s  are o f  utmost  importance  due t o  t h e  more u n p r e d i c t a b l e  c o s t  s i t u a t i o n  which c u r r e n t l y  e x i s t s  and may 
c o n t i n u e ;  c o s t  t r e n d s  i n  c o n s t r u c t i o n  materials  and f u e l s ;  t h e  c o n t i n u i n g  importance  o f  energy c o n s e r v a t i o n  
and e f f i c i e n c y ;  and t h e  o p e r a t i o n  and maintenance c o s t  f o r  t h e  p h y s i c a l  p l a n t .  T h i s  a l s o  i n c l u d e s  p r o v i s i o n s  
f o r  m a i n t a i n i n g  a c u r r e n t  e n g i n e e r i n g  d a t a  base and updated c o n s t r u c t i o n  s p e c i f i c a t i o n s  ,for u t i l i z a t i o n  by t h e  
v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

The f o l l o w i n g  items are i n c l u d e d  i n  t h e  FY 1980 r e q u i r e m e n t s :  

( 1 )  B u i l d i n g  Research Advisory Board Suppor t  

T h i s  c o v e r s  annual  s u p p o r t  t o  t h e  F e d e r a l  C o n s t r u c t i o n  C o u n c i l ' s  ( F C C )  o p e r a t i o n s  and p r o v i d e s  
s p e c i a P s t u d i e s  t h a t  t h e  Counci l  w i l l  perform th roughout  FY 1980 t o  h e l p  advance t h e  s c i e n c e  and t echno logy  
of F e d e r a l  Government b u i l d i n g  and c o n s t r u c t i o n .  
Board,  N a t i o n a l  Academy o f  S c i e n c e s ,  and i ts  a c t i v i t i e s  are suppor ted  by s e v e r a l  F e d e r a l  Agencies i n c l u d i n g  
NASA. 

The FCC i s  a committee o f  t h e  B u i l d i n g  Research Advisory 

(2) U t i l i t i e s  S e r v i c e s / R a t e s  Ana lys i s  

Th i s  p r o v i d e s  f o r  c o n t i n u o u s  s e r v i c e s  i n  s u p p o r t  o f  u t i l i t i e s  and u t i l i t y  sys tems which i n c l u d e  
t e c h n i c a l  c o u n s e l i n g ,  s u r v e i l l a n c e  and recommendations w i t h  r e g a r d  t o  u t i l i t y  r a t e s ,  c o n t r a c t  n e g o t i a t i o n s ,  
s y s t e m s ,  o p e r a t i o n s  and c o n t r o l .  These s e r v i c e s  are an annua l  r equ i rement  and w i l l  c o n t i n u e  i n  importance  as 
l o n g  as energy  c o s t s  c o n t i n u e  t o  escala te .  

During FY 1978 t h e s e  r e s o u r c e s  have enab led  t h e  Agency t o  p r o p e r l y  r e a l i z e  f a i r  and r e a s o n a b l e  
rates t h a t  are o f f e r e d  t o  our  f i e l d  i n s t a l l a t i o n s  by u t i l i t y  companies.  S e v e r a l  major u t i l i t y  c o n t r a c t  
n e g o t i a t i o n s  have r e c e i v e d  v e r y  v a l u a b l e  t e c h n i c a l  a s s i s t a n c e  from t h e  e x p e r t i s e  t h a t  t h e s e  r e s o u r c e s  p r o v i d e d .  
A t  Ames Researah Cen te r  ( A R C )  and Langley Research Center  ( L a R C ) ,  major  e l ec t r i c  u t i l i t y  c o n t r a c t  n e g o t i a t i o n s  
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are p r e s e n t l y  underway, and it is  a n t i c i p a t e d  t h a t  one o r  two major u t i l i t y  c o n t r a c t s  pe r  y e a r  w i l l  r e q u i r e  
e x p e r t  t e c h n i c a l  i n p u t  as u t i l i t y  c o n t r a c t  renewals move th rough  a normal c y c l e  th roughout  t h e  Agency. 

Also ,  t h e s e  r e s o u r c e s  p rov ided  f o r  an i n i t i a l  s t u d y  t o  more a c c u r a t e l y  f o r e c a s t  u t i l i t y  c o s t s  and 
rates  so t h a t  b e t t e r  and more r e l i a b l e  u t i l i t y  budget r e q u i r e m e n t s  can be e s t a b l i s h e d .  Resources  w i l l  be 
r e q u i r e d  t o  c o n t i n u a l l y  upda te  t h e s e  p r o j e c t i o n s  twice each yea r  i n  o r d e r  t o  m a i n t a i n  a h i g h  l e v e l  o f  c r e d i b i l i t y  
and u s e .  

Another s i g n i f i c a n t  use  o f  these s e r v i c e s  is t h e  e s t a b l i s h m e n t  and implementa t ion o f  NASA's u t i l i t y  
c o n t r o l  and management sys tem which w i l l  r e q u i r e  c l o s e  c o o r d i n a t i o n  and t e c h n i c a l  i n p u t  d u r i n g  t h e  s e v e r a l  
y e a r s  of i t s  i n s t a l l a t i o n  and checkout  as a f u n c t i o n i n g  sys tem.  

These and o t h e r  similar u t i l i t y  system s e r v i c e s  are p rov ided  f o r  by these r e s o u r c e s  i n  o r d e r  t o  
p r o p e r l y  manage t h i s  f u n c t i o n .  

( 3 )  Design S p e c i f i c a t i o n s  Update and Suppor t  

Th i s  p r o v i d e s  f o r  t h e  c o n t i n u a t i o n  o f  e n g i n e e r i n g  s e r v i c e s  f o r  t h e  u p d a t i n g  and r e f i n i n g  of t h e  
Agency-wide c o n s t r u c t i o n  s p e c i f i c a t i o n  sys tem.  T h i s  system combines a c a t a l o g  o f  preapproved s t a n d a r d  
c o n s t r u c t i o n  s p e c i f i c a t i o n s ,  and a c o s t  e f f e c t i v e  program f o r  s e l e c t i v e  r e t r i e v a l  and p r i n t o u t  of b i d  
s p e c i f i c a t i o n s .  These s t a n d a r d i z e d  s p e c i f i c a t i o n s  are used by Arch i t ec t- Engineer  firms t o  produce b i d  
documentat ion which is uniform th roughout  t he  Agency and e a s i l y  upda ted .  

( 4 )  F a c i l i t y  Opera t ion  and Maintenance Ana lys i s  

Th i s  p r o v i d e s  f o r  c o n t i n u e d  e n g i n e e r i n g  s u p p o r t  i n  implementing improvements a t  t h e  N A S A  f i e l d  
i n s t a l l a t i o n s  r e l a t i v e  t o  manpower u t i l i z a t i o n ,  work c o n t r o l  s y s t e m s ,  p r e v e n t i v e  maintenance,  f a c i l i t i e s  
management and r e p o r t i n g  sys tems .  The improvements w i l l  a l s o  i n v o l v e  t e c h n i q u e s  t h a t  w i l l  be used t o  i d e n t i f y  
where and how i n c r e a s e s  i n  p r o d u c t i v i t y  may be p o s s i b l e  by t h e  u s e  o f  ear l ie r  b u t  s t i l l  r e l i a b l e  measurement 
methods.  Also i n c l u d e d  i n  t h i s  a c t i v i t y  w i l l  be some f i e l d  s u r v e y s  t o  be  conducted on a p r i o r i t y  b a s i s  a t  
selected NASA f i e l d  i n s t a l l a t i o n s  t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  t h e  o p e r a t i o n s  and maintenance management 
sys tems .  
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( 5 )  Value Eng ineer ing  Cost  V a l i d a t i o n s  and A n a l y s i s  

T h i s  w i l l  p r o v i d e  f o r  e n g i n e e r i n g  s e r v i c e s  t o  improve,  whenever p o s s i b l e ,  c o s t  e f f e c t i v e n e s s  o f  
f a c i l i t y  p r o j e c t s  by s u b j e c t i n g  p r o j e c t  d e s i g n  c r i t e r i a ,  s p e c i f i c a t i o n s  and working drawings  f o r  s p e c i f i c  
material components and sys tems  t o  a d e t a i l e d  independent  r ev iew by e n g i n e e r i n g  spec i a l i s t s  i n  t h e  p a r t i c u l a r  
area o f  involvement .  It w i l l  a l s o  p r o v i d e  s e r v i c e s  n e c e s s a r y  t o  more a c c u r a t e l y  p r e d i c t  and v a l i d a t e  f a c i l i t y  
c o s t s  which w i l l  a i d  i n  r e s o u r c e s  p l a n n i n g  f o r  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

( 6 )  F a c i l i t i e s  U t i l i z a t i o n  Analyses  

Prov ides  f o r  t h e  a n a l y s i s  of Agency-wide f a c i l i t i e s  u t i l i z a t i o n  data c o v e r i n g :  ( 1 )  o f f i c e , a n d  
o t h e r  t y p e s  of b u i l d i n g  space; ( 2 )  u t i l i z a t i o n  data on d e s i g n a t e d  major  t e c h n i c a l  f a c i l i t i e s ,  and (3 )  s p e c i a l  
u t i l i z a t i o n  s t u d i e s  of  comparable t e c h n i c a l  f a c i l i t i e s  such as wind t u n n e l s .  Th i s  a n a l y s i s  p r o v i d e s  f o r  t h e  
rev iew of  d a t a  assembled i n  v a r i o u s  f o r m a t s ,  t h e r e b y  p e r m i t t i n g :  ( 1 )  i n s i g h t s  i n t o ,  and development o f ,  be t te r  
methods of  i d e n t i f y i n g  u n d e r u t i l i z e d  f a c i l i t i e s ;  ( 2 )  improved t e c h n i q u e s  o f  q u a n t i f y i n g  t h e i r  l e v e l  of u s e ;  
and ( 3 )  a c t i o n s  f o r  improved u t i l i z a t i o n .  T h i s  work a l s o  p r o v i d e s  f o r  s p e c i a l  r ev iews  o f  each i n s t a l l a t i o n ' s  
i n v e n t o r y  data base  i n  s u p p o r t  o f  t he  f a c i l i t i e s  u t i l i z a t i o n  program. These  s u r v e y s  are n e c e s s a r y  t o  v a l i d a t e  
t h e  r e p o r t e d  d a t a  e s p e c i a l l y  i n  r e l a t i o n  t o  a s p e c i f i c  problem or  need ,  and t h u s  assist i n  t h e  p r o v i s i o n  o f  a 
c r e d i b l e  f o u n d a t i o n  f o r  p l a n s  t o  f u r t h e r  improve the  u t i l i z a t i o n  o f  f a c i l i t i e s .  

( 7 )  Environmental  S t u d i e s  

T h i s  p r o v i d e s  f o r  t h e  i d e n t i f i c a t i o n  of p o t e n t i a l  env i ronmenta l  problems o r  t he  qu ick  r e s o l u t i o n  
of  any c o n t r o v e r s i e s  t h a t  may ar ise  a t  any o f  t h e  NASA f i e l d  i n s t a l l a t i o n s .  These c o n d i t i o n s  may be b rough t  
abou t  by: 

- New F e d e r a l ,  S t a t e  and Local  env i ronmenta l  r e g u l a t i o n s ,  emiss ion  s t a n d a r d s  and env i ronmenta l  
management p l a n n i n g  programs t h a t  must be c o n s i d e r e d  a t  v a r i o u s  i n s t a l l a t i o n s .  

- Changes t h a t  may take place a t  some NASA i n s t a l l a t i o n s  r e s u l t i n g  from new o r  expanded program 
a c t i v i t i e s ,  new f a c i l i t i e s ,  o r  major changes i n  s i t e  expans ions .  

- Changes t h a t  take place i n  t h e  e x t e r n a l  env i ronmenta l  c o n d i t i o n s  around t h e  i n s t a l l a t i o n s .  

The e a r l y  i d e n t i f i c a t i o n  o f  any p o t e n t i a l  env i ronmenta l  problems and q u i c k  r e s o l u t i o n  o f  these 
and re la ted c o n t r o v e r s i e s  a t  t h e  i n s t a l l a t i o n s  are i m p o r t a n t .  P r o j e c t  Managers and F a c i l i t y  P l a n n e r s  r e q u i r e  
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up- to- date  and a c c u r a t e  i n f o r m a t i o n  t o  e n s u r e  compliance w i t h  a l l  legal  a n d , r e g u l a t o r y  requ i rements  which are 
r a p i d l y  becoming most imposing and complex. 

C .  P r e l i m i n a r v  E n n i n e e r i n a  R e D O r t S  and R e l a t e d  S p e c i a l  E n n i n e e r i n a  S u m o r t  ................. 2.500.000 

( 1 )  P r e l i m i n a r y  Eng ineer ing  Repor t s  (PER 'S )  ............................ ;............... (1 ,800 ,000)  

P r e p a r a t i o n  of PER 'S ,  i n v e s t i g a t i o n s ,  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  p r o j e c t s  
t o  be i n c l u d e d  i n  t h e  FY 1982 and FY 1983 C o n s t r u c t i o n  o f  F a c i l i t i e s  programs are provided fo r  by t h i s  estimate. 
These r e p o r t s  are r e q u i r e d  t o  pe rmi t  t h e  e a r l y  and t i m e l y  development o f  t h e  b e s t  p r o j e c t  r e q u i r e d  t o  meet t h e  
s t a t e d  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 s c h e d u l e s  r e l a t e d  t o  any such 
f u t u r e  budge ta ry  p r o p o s a l s .  T h i s  r e q u e s t  w i l l  p r o v i d e  for  PER work a s s o c i a t e d  wi th  proposed subsequen t  
c o n s t r u c t i o n  excep t  as provided f o r  i n  "Other Requirements"  (Paragraph  2 )  f o r  Space S h u t t l e ,  Space lab /Pay load ,  
and t h e  Numerical  Aerodynamic S i m u l a t i o n  F a c i l i t y .  For t h e  FY 1982 program, PER work a s s o c i a t e d  w i t h  a n  
e s t i m a t e d  c o s t  o f  $25 m i l l i o n  of c o n s t r u c t i o n  f o r  which updated PER'S w i l l  be needed,  and w i t h  new p r o j e c t s  
e s t i m a t e d  t o  c o s t  approx imate ly  $45 m i l l i o n  f o r  which complete  new PER'S w i l l  be r e q u i r e d .  
f o r  t h e  FY 1982 PER e f f o r t  is $1,100,000.  

T h e % e s t i m a t e d  c o s t  

An a d d i t i o n a l  $700,000 h a s  been i n c l u d e d  i n  t h i s  l i n e  f o r  t h e  complet ion o f  new PER'S f o r  
a p p r o x i m a t e l y  $35 m i l l i o n  o f  c o n s t r u c t i o n  p r o j e c t s  which w i l l  be h i g h  p r i o r i t y  c a n d i d a t e s  f o r  i i c l u s i o n  i n  t h e  
FY 1983 C o n s t r u c t i o n  of F a c i l i t i e s  program. The a c t i v i t y  a s s o c i a t e d  w i t h  FY 1983, which w i l l  be conf ined  t o  
t h e  most u r g e n t  and c l e a r- c u t  p r i o r i t y  c a n d i d a t e s ,  is be ing  under taken  on a l i m i t e d  b a s i s  i n  an a t t e m p t  t o  
o b t a i n  ear l ie r  and b e t t e r  d e f i n i t i o n  of programs. It is f e l t  t h a t  t h i s  w i l l  pe rmi t  b e t t e r  budget est imates,  
e a r l i e r  d e s i g n  comple t ion ,  and t h e r e b y  r e s u l t  i n  b e t t e r  and less  c o s t l y  p r o j e c t s .  If proven s u c c e s s f u l ,  we  
p l a n  t o  i n c r e a s e  t h e  e a r l y  d e t a i l e d  rev iew o f  such  c a n d i d a t e  p r o j e c t s  i n  f u t u r e  y e a r s .  Th i s  is made essen t ia l  
by t h e  e x t e n s i v e  l e a d  time now a s s o c i a t e d  w i t h  PER work and t h e  more l i m i t e d  Cen te r  c a p a b i l i t i e s  t o  manage 
such  work on a compressed schedu le  as w e  have done i n  t h e  p a s t .  

( 2 )  R e l a t e d  S p e c i a l  Eng ineer ing  Suppor t . .  .............................................. (700,000)  

I n v e s t i g a t i o n s  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  p r o j e c t s  t o  be i n c l u d e d  i n  t h e  
subsequen t  C o n s t r u c t i o n  o f  F a c i l i t i e s  programs are provided f o r  by t h i s  estimate. Such s t u d i e s  have t a k e n  on 
a n  i n c r e a s e d  importance  i n  r e c e n t  y e a r s  and i n v o l v e  documentat ion and v a l i d a t i o n  o f  "as b u i l t "  c o n d i t i o n s ,  
s u r v e y / s t u d y  of  p r e s e n t  c o n d i t i o n  of such  items as r o o f i n g  and c o o l i n g  t o w e r s ,  u t i l i t y  p l a n t  c o n d i t i o n  and 
o p e r a t i o n a l  modes, a n a l y s i s  and s u p p o r t  o f  env i ronmenta l  impact  a s s e s s m e n t s  and s t a t e m e n t s  and o t h e r  l i k e  
s t u d i e s .  These s t u d i e s  are r e q u i r e d  t o  a l l o w  f o r  t h e  t i m e l y  development o f  p r o j e c t s  t o  meet t h e  s t a t e d  
f u n c t i o n a l  needs  and t o  p r o v i d e  b a s i c  d a t a ,  c o s t  estimates, and s c h e d u l e s  f o r  r e l a t e d  f u t u r e  budge ta ry  p r o p o s a l s .  
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D .  F i n a l  DeSinn. . . . .  ....................................................................... 5 .100 .  000 

The amount r e q u e s t e d  w i l l  p r o v i d e  f o r  t h e  p r e p a r a t i o n  o f  d e s i g n s ,  p l a n s ,  d rawings ,  and s p e c i f i c a t i o n s  
n e c e s s a r y  f o r  t h e  accomplishment of p r o j e c t s  o t h e r  than  Space S h u t t l e ,  S p a c e l a b ,  Pay loads ,  and t h e  Numerical  
Aerodynamic S i m u l a t i o n  F a c i l i t y .  Amounts r e q u i r e d  f o r  t h e s e  e f f o r t s  are i n c l u d e d  under "Other Requirements"  
(Paragraph  2 ) .  P r o j e c t s  invo lved  are planned f o r  i n c l u s i o n  i n  t h e  FY 1981 and FY 1982 programs. I n  p r i o r  
s u b m i s s i o n s ,  amounts were p r i n c i p a l l y  f o r  BY + I .  I n  t h i s  submiss ion ,  e a r l y  f i n a l  d e s i g n  f o r  s e l e c t e d  h i g h  
p o t e n t i a l  BY +2 p r o j e c t s  is proposed.  Th i s  i s  i n  accord  w i t h  t h e  o v e r a l l  p l a n  d i s c u s s e d  ea r l i e r  i n  t h e  
P r e l i m i n a r y  Eng ineer ing  Report  e s t i m a t e d  t o  o b t a i n  b e t t e r  f a c i l i t i e s  on l i n e  ear l ie r  a t  a lower c o s t .  

The r e q u e s t  w i l l  p r o v i d e  f o r  f i n a l  d e s i g n  work a s s o c i a t e d  w i t h  c p n s t r u c t i o n  proposed f o r  t h e  FY 1981 
Program, e s t i m a t e d  t o  c o s t  $75 t o  $80 m i l l i o n ,  and for  $12 t o  $15 m i l l i o n  o f  h i g h  p o t e n t i a l  p r o j e c t s  proposed 
f o r  t h e  FY 1982 program. The amount i n c l u d e d  f o r  FY 1981 c a n d i d a t e s  and f o r  r e s i d u a l  r equ i rements  o f  t h i s  
n a t u r e  which have accumulated from p r i o r  y e a r s '  f i n a l  d e s i g n  a c t i v i t i e s  i s  $4,500,000.  For FY 1982, $800,000 
i s  i n c l u d e d  and t h e  s u p p o r t i n g  r a t i o n a l e  is much t h e  same as t h a t  set  o u t  i n  t h e  PER est imate.  

2. OTHER REQUIREMENTS. ......................................................................... 4.150.000 

These o t h e r  f a c i l i t i e s  p l a n n i n g  and d e s i g n  r e q u i r e m e n t s  are g e n e r a t e d  by p o t e n t i a l  f u t u r e  p r o j e c t s ,  large 
i n  s i z e  and o f  a complex n a t u r e .  Those i n  t h i s  p a r t i c u l a r  r e q u e s t  are p r i m a r i l y  a s s o c i a t e d  w i t h  f u t u r e  space  
programs which r e q u i r e  a long p lann ing  c y c l e .  E a r l y  and p r o g r e s s i v e  d e s i g n  work is e s s e n t i a l  t o  e n s u r e  t h e  
u l t i m a t e  b e s t  d e s i g n ,  c o s t  estimates and s c h e d u l e s .  These p r o j e c t s  t h e n  r e q u i r e  p lann ing  e f f o r t  and a s s o c i a t e d  
d e s i g n  l e a d  time well  beyond t h a t  normal ly  a s s o c i a t e d  wi th  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  and g e n e r a l  t y p e  
f a c i l i t y  p r o j e c t s .  For t h i s  r e a s o n ,  t h e s e  r e q u i r e m e n t s  must be p rov ided  f o r  beyond t h e  r e g u l a r  and most 
r e c u r r e n t  f a c i l i t y  p l a n n i n g  and d e s i g n  needs  covered show. 

A .  S h u t t l e  F a c i l i t v  P lann inn  and Desinn..................... ............................... .Z'OO,OOO 

( 1 )  S h u t t l e  F a c i l i t i e s  F i n a l  Design. .  .................................................. (330,000) 

T h i s  p o r t i o n  o f  t o t a l  f a c i l i t y  p l a n n i n g  and d e s i g n  r e q u i r e d  f o r  Space S h u t t l e  is a s s o c i a t e d  w i t h  
t h e  p r e p a r a t i o n  of f i n a l  d e s i g n  drawings  and s p e c i f i c a t i o n s  r e q u i r e d  f o r  f u t u r e  c o n s t r u c t i o n  o f  Space S h u t t l e  
f a c i l i t i e s ,  which i n  FY 1981 are  e s t i m a t e d  t o  c o s t  approx imate ly  $33 t o  $36 m i l l i o n .  A s  i n  t h e  FY 1979 budget 
r e q u e s t ,  d e s i g n  c o s t s  are lower  t h a n  p r e v i o u s  y e a r s  due t o  t h e  f ac t  t h a t  some p r o j e c t s  are l a t e r  phases  o f  
ear l ie r  p r o j e c t s ,  and t h e  complete  f a c i l i t y  was des igned  a t  one time w i t h  r e s o u r c e s  r e q u e s t e d  o n l y  as needed 
t o  s u p p o r t  program m i l e s t o n e s .  The d e s i g n  e f f o r t  is main ly  r e l a t e d  t o  t h e  o p e r a t i o n a l  phase  o f  t h e  Space 
S h u t t l e  program a t  Kennedy Space Cen te r  and Michoud Assembly F a c i l i t y .  P r o j e c t s  f o r e c a s t e d  f o r  FY 1981 may 
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i n c l u d e  a t h i r d  mobi le  l a u n c h e r  (MLP-3), l o g i s t i c  f a c i l i t i e s ,  and a d d i t i o n  t o  the rmal  p r o t e c t i o n  sys tem (TPS) 
ce l l s .  

( 2 )  Space T r a n s p o r t a t i o n  System (STS) S t u d i e s  and P r e l i m i n a r y  Design ................... (370,000)  

T h i s  r equ i rement  is a s s o c i a t e d  w i t h  t h e  p r e p a r a t i o n  o f  PER 'S ,  t h e  conduct  o f  f a c i l i t i e s  
i n v e s t i g a t i o n ,  and s t u d i e s  f o r  f a c i l i t i e s  p r o j e c t s  which,  i n  most cases, w i l l  be i n c l u d e d  i n  t h e  FY 1982 
C o n s t r u c t i o n  o f  F a c i l i t i e s  program. T h i s  p r e l i m i n a r y  work is a s s o c i a t e d  w i t h  f u t u r e  c o n s t r u c t i o n  f o r  t h a t  
y e a r  now estimated t o  c o s t  a p p r o x i m a t e l y  $18 t o  $23 m i l l i o n .  A d d i t i o n a l l y ,  s t u d i e s  and PER ' s  w i l l  be under taken  
t o  examine t h e  f a c i l i t i e s  needed t o  enhance t h e  o p e r a t i o n a l  phase  o f  t h e  STS. These f a c i l i t i e s  re la te  t o  s o l i d  
r o c k e t  motor s t o r a g e ,  e x t e r n a l  t a n k  ( E T )  p r o d u c t i o n  a t  i n c r e a s e d  l e v e l s  and shops  and l o g i s t i c s  f a c i l i t i e s .  
P E R ' s  i n  t h e  amount o f  $250,000 w i l l  be r e q u i r e d  t o  supppor t  d e c i s i o n s  r e l a t i n g  t o  ou t- year  r e q u i r e m e n t s .  I n  
a d d i t i o n ,  s t u d i e s  estimated a t  $120,000 w i l l  be r e q u i r e d  i n  o r d e r  t o  p r o v i d e  q u i c k  r e s p o n s e ,  c o s t  a n a l y s i s  and 
t r a d e- o f f  s t u d i e s  o f  p o t e n t i a l l y  feasible p r o j e c t s .  

B. SDacelab/Pavloads  F a c i l i t v  P l a n n i n g  and Design. . . . . .  .................................... 1001000 

A s  t h e  Space S h u t t l e  T r a n s p o r t a t i o n  System moves i n t o  i ts  o p e r a t i o n a l  phase ,  a d d i t i o n a l  f a c i l i t i e s  
w i l l  be r e q u i r e d  t o  p r o v i d e  t h e  c a p a b i l i t y  t o  d e v e l o p ,  i n t e g r a t e ,  and check o u t  s c i e n t i f i c ,  a p p l i c a t i o n ,  and 
upper  stage pay loads .  T h i s  p l a n n i n g  requ i rement  re lates  t o  t h e  p r e v i o u s l y  mentioned payload r e q u i r e m e n t s .  
P r o j e c t s  f o r e c a s t e d  f o r  FY 1981 i n c l u d e  a Leve l  I V  Payload I n t e g r a t i o n  F a c i l i t y , a n d  a Mul t imiss ion  Suppor t  
Equipment Maintenance F a c i l i t y .  I n  a d d i t i o n ,  a PER f o r  a Payload P r o c e s s i n g  F a c i l i t y  a t  Vandenberg A i r  Force  
Base i s  f o r e c a s t .  

C. EnerRv Reduct ion A n a l v s i s  and SuDDort ................................................... 1.150.  OOQ 

T h i s  is a c o n t i n u a t i o n  i n t o  t h e  second phase o f  t h e  r e q u i r e m e n t s  f o r  ene rgy  r e d u c t i o n  a n a l y s i s  and 
s u p p o r t  i n  r e s p o n s e  t o  s e v e r a l  f a c t o r s :  ( 1 )  t h e  i n c r e a s e d  need and urgency t o  conse rve  energy as an e s s e n t i a l  
e lement  o f  good b u s i n e s s  and economic v i a b i l i t y ;  ( 2 )  t h e  c o n t i n u i n g  f o c u s  and emphasis accorded t o  energy  
r e d u c t i o n  i n  b u i l d i n g  and f a c i l i t i e s  as an outgrowth o f  t h e  r e q u i r e m e n t s  o f  Execu t ive  Order No. 12003; and ( 3 )  
t h e  c o n t i n u i n g  growth o f  t h e s e  r e q u i r e m e n t s  as r e d u c t i o n  e f f o r t s  c o n t i n u e  t o  expand.  Th i s  FP&D r e q u i r e m e n t  
t h u s  c o v e r s  t h o s e  s p e c i a l  needs  which are f r e q u e n t l y  r e l a t e d  t o  complex f a c i l i t y  s t u d i e s ,  a n a l y s e s ,  and o t h e r  
p r e l i m i n a r y  a c t i v i t i e s  l e a d i n g  t o  t h e  better i d e n t i f i c a t i o n  of h i g h l y  p r o b a b l e  c o s t  and energy  e f f e c t i v e  
f a c i l i t y  p r o j e c t s .  These p r e l i m i n a r y  a c t i v i t i e s  are v i t a l  t o  t h e  t o t a l  e f f o r t  o f  f u t u r e  energy r e d u c t i o n  and 
must be under taken  on a p r i o r i t y  bas i s  i f  long- term energy  r e d u c t i o n  g o a l s  are t o  be a t t a i n e d .  

NASA has c o n t i n u o u s l y  i n t e n s i f i e d  its e f f o r t s  t o  i d e n t i f y ,  s t u d y  and deve lop  new energy r e d u c t i o n  
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i n i t i a t i v e s  which cou ld  most p robab ly  r e s u l t  i n  sound and e f f e c t i v e  f a c i l i t y  p r o j e c t s .  I n  t u r n ,  it is a n t i c i p a t e d  
t h a t  t h e s e  r e s u l t a n t  p r o j e c t s  w i l l  r educe  and /o r  l i m i t  f u t u r e  e n e r g y  consumption th rough  improved e f f i c i e n c y  
a n d ,  a t  t h e  same time, minimize t h e  impact o f  r a p i d l y  r i s i n g  energy  c o s t s .  Exper ience  t o  date c o n t i n u e s  t o  
demons t ra te  t h a t  t h e s e  p lann ing  r e s o u r c e s  can produce a p p r e c i a b l e  energy  r e d u c t i o n s  and can d i r e c t  inves tment  
r e s o u r c e s  toward t h e  most p ruden t  and c o s t  e f f e c t i v e  m o d i f i c a t i o n s  t o  f a c i l i t i e s  on some p r i o r i t y  b a s i s .  A s  
compared t o  FY 1977 u s a g e ,  f o r  example,  d u r i n s  t h e  first t h r e e  q u a r t e r s  o f  FY 1978 approx imate ly  $4,200,000 
i n  a d d i t i o n a l  energy c o s t s  were avoided d u r i n g  j u s t  n i n e  months t h r o u g h  t h e  i n c r e a s e d  e f f e c t i v e n e s s  o f  ene rgy  
management and by modest p r i o r  i n v e s t m e n t s .  An a n t i c i p a t e d  a d d i t i o n a l  10 t o  15% r e d u c t i o n  i n  N A S A ' s  t o t a l  
ene rgy  consumption can p robab ly  st i l l  be ach ieved  th rough  a d d i t i o n a l  p l a n n i n g ,  r e s u l t i n g  i n  an  e s t i m a t e d  
a d d i t i o n a l  u t i l i t y  c o s t  s a v i n g s  of  between $8-12 m i l l i o n  p e r  y e a r  i n  terms o f  average  FY.1978 energy  c o s t s .  
These r e s o u r c e s  f o r  needed a n t i c i p a t e d  p lann ing  are t h e r e f o r e  e s s e n t i a l  s i n c e  t h e y  are t h e  key t o  t h e  t i m e l y  
i d e n t i t y  of t h e  f u t u r e  f a c i l i t y  i n v e s t m e n t s .  If t h i s  i d e n t i f i c a t i o n  e f f o r t  is n o t  accomplished i n  a t i m e l y  
manner,  m i l l i o n s  o f  d o l l a r s  o f  a d d i t i o n a l  downstream u t i l i t y  and o t h e r  costs w i l l  be r e f l e c t e d .  These r e s o u r c e s  
w i l l  be used f o r  t h e  f o l l o w i n g  major areas o f  e f f o r t :  

( 1 )  To p r o v i d e  f o r  t h e  second phase o f  an a n t i c i p a t e d  m u l t i p h a s e  program over  t h e  n e x t  t h r e e  y e a r s  
t o  s u p p o r t  and comply wi th  t h e  i n t e n t  and d i r e c t e d  purpose  o f  F e d e r a l  E x e c u t i v e  Order No. 12003. This  Execu t ive  
Order p l a c e s  f o c u s  and emphasis on s a v i n g  energy i n  e x i s t i n g  b u i l d i n g s .  NASA h a s  approx imate ly  2,500 b u i l d i n g s  
w i t h  a t o t a l .  o f  over  3O,OOO,OOO g r o s s  s q u a r e  feet  o f  f l o o r  area. O f  t h e s e ,  t h e r e  are 226 which c o n t a i n  o v e r  
30,000 gross  s q u a r e  feet  each. T h i s  a n a l y s i s  and s t u d y  e f f o r t  w i l l  c o n t i n u e  t o  p rov ide  t h e  n e c e s s a r y  " energy  
a u d i t s " ,  e n g i n e e r i n g  s e r v i c e s ,  economic e v a l u a t i o n s ,  and o t h e r  t e c h n i c a l  s u p p o r t  n e c e s s a r y  t o  i n i t i a t e  t h e  
e v a l u a t i o n  of t h e s e  " energy i n t e n s i v e "  major b u i l d i n g s  and /o r  c e n t r a l  u t i l i t y  p l a n t s .  

To d a t e ,  NASA h a s  completed s e v e r a l  major energy  a u d i t s / a p p r a i s a l s  o f  i ts  b u i l d i n g s  and f a c i l i t i e s .  
Approximately t h r e e  major energy  components have been rev iewed ,  w i t h  an  a d d i t i o n a l  7-8 more NASA C e n t e r s  y e t  
t o  be i n i t i a t e d .  I n  a d d i t i o n ,  a major s t u d y  e f f o r t  h a s  been i n i t i a t e d  t o  deve lop  a methodology whereby d e t a i l e d  
e n e r g y  s t u d y  e f f o r t s  can be a p p l i e d  i n  a p ruden t  manner. T h i s  new and i n n o v a t i v e  methodology h o p e f u l l y  w i l l  
e n a b l e  NASA t o  q u i c k l y  and i n e x p e n s i v e l y  i d e n t i f y  i t s  most ene rgy  w a s t e f u l  b u i l d i n g s  so t h a t  mpre d e t a i l e d  and 
c o s t l y  s t u d y  e f for t s  can be s e l e c t i v e l y  a p p l i e d .  

The emphasis o f  t h i s  e f f o r t  w i l l  a l s o  c o n t i n u e  t h e  d e t e r m i n a t i o n  o f  a c t u a l  system c o n f i g u r a t i o n  
and t h u s  o p e r a t i o n a l  modes and subsequen t  s t u d y  a l t e r n a t i v e s .  The h e a t i n g ,  v e n t i l a t i n g ,  and air-conditioning 
s y s t e m s ,  l i g h t i n g ,  the rmal  and e l ec t r i ca l  d i s t r i b u t i o n  sys tems ,  and any o t h e r  o p e r a t i o n s ,  sys tems ,  o r  f u n c t i o n s  
which r e q u i r e  energy  u t i l i z a t i o n / r e d u c t i o n  a n a l y s e s  and e v a l u a t i o n  w i l l  c o n t i n u e  t o  be i n v o l v e d .  The p r e s e n t  
program p lan  is  t o  deve lop  an i n t e n s i v e  three-year inves tment  program t h a t  w i l l  i n c l u d e  a l l  e s s e n t i a l  and c o s t  
e f f e c t i v e  energy  conse rv ing  measures  i n  a l l  NASA b u i l d i n g s .  
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P r e v i o u s  e x p e r i e n c e  and r e s u l t s  have i n d i c a t e d  t h a t  v e r y  p r o d u c t i v e  energy  c o n s e r v a t i o n  i n i t i a t i v e s  
a s s o c i a t e d  w i t h  b u i l d i n g s  can be i d e n t i f i e d  and t h a t  these do r e s u l t  i n  s i g n i f i o a n t  energy s a v i n g s  w i t h  normal ly  
less t h a n  f i v e  y e a r s  b u t  n o t  more t h a n  e i g h t  y e a r s  "s imple  payback". S p e c i f i c a l l y ,  these i n i t i a t i v e s  i n c l u d e  
c o n t r o l  m o d i f i c a t i o n s ,  e l ec t r i ca l  power r e d u c t i o n s ,  and sys tem o p t i m i z a t i o n s .  

( 2 )  To p r o v i d e  f o r  e n g i n e e r i n g  s u p p o r t ,  s t u d i e s ,  and a n a l y s e s  i n v o l v i n g  changes i n  c r i t e r i a  and d e s i g n  
methodo log ies ,  o p e r a t i o n  and maintenance p r o c e d u r e s ,  improved research t e s t i n g  p r o c e d u r e s ,  f a c i l i t y  energy  
i m p a c t s  due t o  new programs as w e l l  as c o s t  and energy  e f f e c t i v e  e v a l u a t i o n s  o f  i n v e s t m e n t s .  Other t e c h n i c a l  
e n e r g y  i n v e s t i g a t i o n  and i d e n t i f i c a t i o n  e f f o r t s ,  i n c l u d i n g  f u e l  c o n v e r s i o n  and a p p l i c a t i o n  o f  n o n d e p l e t i n g  
r e s o u r c e s  a s s o c i a t e d  w i t h  N A S A ' s  t e c h n i c a l / o p e r a t i o n a l  f a c i l i t i e s  are e s s e n t i a l l y  complete .  These r e s o u r c e s  
are t o  p r o v i d e  f o r  some r e s i d u a l  e f f o r t s  and t he  complet ion o f  these s t u d i e s  a l r e a d y  underway. 

D .  Numerical  Aerodvnamic S i m u l a t i o n  F a c i l i t y  P l a n n i n g  and Desinn........................... 2,000.000 

These p l a n n i n g  and d e s i g n  r e s o u r c e s  are the  first increment  o f  t h e  approx imate ly  $6,500,000 r e q u i r e d  
t o  p r o v i d e  p r e l i m i n a r y  e v a l u a t i o n  and d e s i g n ,  p r e l i m i n a r y  e n g i n e e r i n g ,  and f i n a l  d e s i g n  f o r  c o n s t r u c t i o n  o f  a 
f a c i l i t y  ( b u i l d i n g ,  equipment and sys tem s o f t w a r e )  d e d i c a t e d  t o  t h e  numer ica l  s i m u l a t i o n  o f  a i r c r a f t . a e r o d y n a m i c s  
and o t h e r  f l u i d  dynamics a p p l i c a t i o n s .  Th i s  r e q u e s t  w i l l  p r o v i d e  f o r  e n g i n e e r i n g  s u p p o r t  f o r  v a l i d a t i o n  
s t u d i e s ,  u s e r  i n t e r f a c e  d e s i g n ,  p r e l i m i n a r y  e n g i n e e r i n g ,  s p e c i f i c a t i o n s  development,  and f i n a l  d e s i g n .  The 
c o s t  of c o n s t r u c t i o n  o f  t he  proposed Numerical  Aerodynamic S i m u l a t i o n  F a c i l i t y  (NASF) a t  Ames Research C e n t e r ,  
Mof fe t t  F i e l d ,  C a l i f o r n i a ,  is c u r r e n t l y  estimated t o  be between $75,000,000 and $90,000,000. T h i s  p l a n n i n g  
and d e s i g n  e f f o r t  i s  no t  i n t e n d e d  i n  any way t o  re f lec t  a f i n a l  d e c i s i o n  t o  c o n s t r u c t  t h i s  f a c i l i t y .  Rather, 
it. is d i r ec t ed  toward deve lop ing  p l a n n i n g  and d e s i g n  i n f o r m a t i o n  which can t h e n  be t h e  b a s i s  f o r  d e c i s i o n s  on 
c o n s t r u c t i o n  d u r i n g  f u t u r e  budget f o r m u l a t i o n s .  

H i s t o r i c a l l y ,  t h e  d e s i g n  o f  a e r o s p a c e  v e h i c l e s  has  re l ied h e a v i l y  on f l u i d  f low s i m u l a t i o n s  t o  i d e n t i f y  
and v e r i f y  aerodynamic charac te r i s t ics .  A t  p r e s e n t ,  these s i m u l a t i o n s  are o b t a i n e d  a t  great expense  i n  time, 
e n e r g y ,  and o t h e r  r e s o u r c e s  p r i m a r i l y  by u s i n g  scale models i n  ground-based exper imenta l  f a c i l i t i e s ,  such  as 
wind t u n n e l s .  The performance o f  new a e r o s p a c e  v e h i c l e s  is o f t e n  compromised by over- design because  o f  t e s t  
f a c i l i t y  l i m i t a t i o n s .  Some of t h e  i n h e r e n t  l i m i t a t i o n s  o f  these s i m u l a t i o n s  are  model s i ze ,  wall and s u p p o r t  
i n t e r f e r e n c e ,  a e r o e l a s t i c  d i s t o r t i o n s  and large energy  r e q u i r e m e n t s .  Many o f  these l i m i t a t i o n s  can be  overcome 
by s o l v i n g  well-known mathematical e q u a t i o n s  govern ing  f l u i d  f low u s i n g  modern numerical  c a l c u l a t i o n  methods. 
T h i s  i s  d e f i n e d  as "numerical  s i m u l a t i o n"  and is i n  c o n t r a s t  t o  t h e  ground-based scale model s i m u l a t i o n  referred 
t o  above.  The proposed f a c i l i t y  w i l l  a l s o  be c a p a b l e  o f  p r o v i d i n g  a s i g n i f i c a n t  i n c r e a s e  i n  p r o c e s s i n g  power 
f o r  a b roader  scope o f  related a p p l i c a t i o n s  such  as weather and climate modeling t h a t  are based on t h e  same 
fundamental  f l u i d  dynamic e q u a t i o n s  and numer ica l  s o l u t i o n  t e c h n i q u e s .  
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Design v a l i d a t i o n  w i l l  p r o v i d e  t e c h n i c a l  i n f o r m a t i o n  i n  t h e  e a r l y  stages o f  p r o j e c t  development t o  
a s s u r e  t h e  government b e s t  s t a t e- o f- t h e- a r t  d e s i g n .  Inc luded  i n  t h i s  e f f o r t  w i l l  be: ( a )  e v a l u a t i o n  o f  
p r e l i m i n a r y  d e s i g n s ,  i n c l u d i n g  s i m u l a t i o n  t o  v e r i f y  f u n c t i o n  and performance estimates; ( b )  r e f inement  o f  
performance measur ing c r i t e r i a ;  ( c )  i d e n t i f i c a t i o n  and p r o t o t y p e  checkout  o f  c r i t i c a l  sys tem components; and 
( d )  a s sessment  o f  sys tem r e l i a b i l i t y ,  a v a i l a b i l i t y  and s e r v i c e a b i l i t y .  

The i n t e g r a t e d  f a c i l i t y  d e s i g n  w i l l  p r o v i d e  a component d e s c r i p t i o n  o f  t h e  t o t a l  sys tem.  T h i s  w i l l  
l e a d  t o  t h e  i d e n t i f i c a t i o n  o f  hardware and s o f t w a r e  components. A d d i t i o n a l l y ,  it w i l l  l e a d  t o  p r e p a r a t i o n  o f  
t h e  p h y s i c a l  r e q u i r e m e n t s  o f  t h e  system i n  s u f f i c i e n t  d e t a i l  t o  p r o v i d e  d e s i g n  c r i t e r i a  f o r  t h e  c o n s t r u c t i o n  
of a b u i l d i n g  t o  house  t h e  sys tem.  

User i n t e r f a c e  d e s i g n  w i l l  i n c l u d e  programming language development ,  and subsystem i n t e g r a t i o n  i n v o l v i n g  
such  items as d a t a  s e c u r i t y ,  g r a p h i c s  s u p p o r t ,  f low s i m u l a t i o n  model p r e p a r a t i o n  and r e s u l t  a n a l y s i s ,  and 
machine s c h e d u l i n g  sys tems .  

Due t o  t h e  e x t e n t  and complex i ty  o f  t h i s  p r o j e c t ,  c o n s t r u c t i o n  management s e r v i c e s  w i l l  start w i t h  t h e  
e a r l y  p lann ing  r e q u i r e d  f o r  smooth implementa t ion o f  t h i s  p r o j e c t .  Elements  o f  t h i s  p lann ing  w i l l  i n c l u d e  
development of a d e t a i l e d  management p l a n  and complementing management sys tems  f o r  t o t a l  f a c i l i t y  c o n s t r u c t i o n  
and sys tem i n t e g r a t i o n ;  c o o r d i n a t i o n  o f  sys tem e n g i n e e r i n g  and b u i l d i n g  d e s i g n  a c t i v i t i e s ;  and s p e c i f i c a t i o n  
of o p e r a t i o n a l  p rocedures  f o r  t h e  s u c c e s s i v e  s t a g e s  o f  sys tem implementa t ion  th roughout  the  c o n s t r u c t i o n  phase .  

F i n a l  system d e s i g n  and e n g i n e e r i n g  performed i n  p a r a l l e l  by a t  least two competing c o n t r a c t o r s  can 
beg in  i n  1980 and extend i n t o  1981. The p r e l i m i n a r y  e n g i n e e r i n g  i n c l u d e s  d e s i g n  v a l i d a t i o n ,  i n t e g r a t e d  f a c i l i t y  
d e s i g n ,  and u s e r  i n t e r f a c e  d e s i g n ,  c o s t  and s c h e d u l e .  These sys tem d e s i g n  and e n g i n e e r i n g  e f f o r t s  w i l l  p r o v i d e  
sys tem a r c h i t e c t u r e ,  d e t a i l e d  l o g i c  d e s i g n  and hardware s p e c i f i c a t i o n ,  and c r i t i c a l  component p r o t o t y p i n g  and 
s i m u l a t i o n .  A t  t h e  c o n c l u s i o n  o f  these e f f o r t s ,  and s u b j e c t  t o  a p p r o p r i a t e  r ev iews  and a p p r o v a l s ,  NASA w i l l  
be p repared  t o  proceed w i t h  f a b r i c a t i o n  and i n s t a l l a t i o n  o f  t h i s  f a c i l i t y  w i t h  a management s t r u c t u r e  and t h e  
sys tem s p e c i f i c a t i o n s  n e c e s s a r y  t o  award a c o n s t r u c t i o n  c o n t r a c t .  It also should  be noted t h a t  by c a r r y i n g  
two or  more c o n t r a c t o r s  th rough  p l a n n i n g  and d e s i g n  phases  of p r o j e c t  implementa t ion ,  NASA w i l l  be i n  a p o s i t i o n  
t o  s e l ec t ,  from competing d e s i g n  p r o p o s a l s ,  t h e  o p t i o n  most b e n e ' f i c i a l  t o  t h e  government f o r  t h e  con templa ted  
c o n s t r u c t i o n  phase .  

The p l a n  t o  a c q u i r e  a numerics1  aerodynamic s i m u l a t i o n  f a c i l i t y  i n v o l v e s  t h r e e  key s t e p s  w i t h  b u i l t -  
i n  d e c i s i o n  p o i n t s  which a l l o w s  NASA t o  proceed w i t h  h i g h  c o n f i d e n c e  a t  each  s t e p .  The first d e c i s i o n  w i l l  
be made a t  t h e  c o n c l u s i o n  o f  f e a s i b i l i t y  and v a l i d a t i o n  s t u d i e s  r e l a t i v e  t o  i n i t i a t i n g  sys tem d e s i g n  and 
e n g i n e e r i n g .  A t  t h e  p r e s e n t  time, w i t h  a l l  i n f o r m a t i o n  from t h e s e  n e a r l y  completed s t u d y  e f f o r t s  be ing  f a v o r a b l e  
t o  p roceed ing  w i t h  t h e  p r o j e c t ,  it is NASA's i n t e n t i o n  t o  c o n t i n u e  t o  t h e  second s t e p ,  p a r t i a l l y  f i n a n c e d  by 
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t h i s  budget r e q u e s t .  The second d e c i s i o n  p o i n t  re lates  t o  t h e  rev iew and e v a l u a t i o n  o f  p r e l i m i n a r y  d e s i g n  
r e s u l t s  and t h e  d e s i r a b i l i t y  o f  c o n t i n u i n g  w i t h  t he  program. The t h i r d ,  o c c u r r i n g  t e n t a t i v e l y  i n  mid-1981, 
i n v o l v e s  t h e  d e c i s i o n  t o  i n v i t e  c o n s t r u c t i o n  c o n t r a c t  b i d s  w i t h  t h e  i n t e n t i o n  o f  awarding a c o n s t r u c t i o n  
c o n t r a c t  by l a t e  1981. On t h i s  basis,  t h e  numer ica l  aerodynamic s i m u l a t i o n  f a c i l i t y  is  expec ted  t o  be r e a d y  
f o r  f a b r i c a t i o n  and c o n s t r u c t i o n  i n  l a t e  1981 w i t h  o p e r a t i o n a l  s t a t u s  t o  be ach ieved  i n  e a r l y  t o  mid-1985. 
T h i s  o v e r a l l  approach a s s u r e s  t h a t  o n l y  t h e  n e c e s s a r y  r e s o u r c e s  w i l l  be committed a t  each s t e p  and t h u s  meet 
t h e  r e q u i r e m e n t s  t o  s u c c e s s f u l l y  complete  and implement t h i s  p r o j e c t .  

As covered above,  t h e  implementa t ion  o f  t h i s  proposed f a c i l i t y  w i l l  i n c l u d e  t h e  d e s i g n ,  e n g i n e e r i n g ,  
f a b r i c a t i o n ,  assembly and t e s t i n g  o f  computer hardware and s o f t w a r e  components o f  a unique p r o c e s s i n g  sys tem,  
and t h e  d e s i g n  and c o n s t r u c t i o n  o f  a b u i l d i n g  t o  house t h e  sys tem and s u p p o r t  p e r s o n n e l  a t  Ames Research Cen te r  
( F i g u r e  1 ) .  

A major  component o f  t h e  f a c i l i t y  w i l l  be a s p e c i a l l y  c o n s t r u z t e d  Flow Model P r o c e s s o r  (FMP), des igned  
t o  s o l v e  the th ree- dimens iona l  e q u a t i o n s  o f  f l u i d  dynamics,  inc1udir.g v i s c o u s  e f fec ts ,  t h a t  have been cast  i n  
t h e  form of  numerical  f low models.  The FMP ( F i g u r e  2 )  w i l l  c o n s i s t  o f  the  h i g h  speed p r o c e s s o r  ensemble ,  t he  
problem data memory, t h e  s t a g i n g  memory and t h e  FMP c o n t r o l ,  f a b r i c a t e d  from advanced,  h i g h  speed i n t e g r a t e d  
c i r c u i t  t echno logy  components. By o r g a n i z i n g  these components i n  a p a r a l l e l  f a s h i o n  t o  pe rmi t  t h e  s i m u l t a n e o u s  
c a l c u l a t i o n  o f  s e v e r a l  r e s u l t s ,  t h e  FMP w i l l  s o l v e  t h e  v i s c o u s  f low e q u a t i o n s  a t  a rate p o s s i b l y  as much as 
one b i l l i o n  ari thmetic o p e r a t i o n s  p e r  second f o r  f low f i e l d s  descr ibed  by up t o  one m i l l i o n  discrete  p o i n t s .  
Numerical f l o w  models w i l l  be mapped i n t o  t h e  FMP th rough  a programming language t h a t  c l e a r l y  and e a s i l y  
describes t h e  models and a t  t h e  same time a l l o w s  optimum use  o f  FMP p r o c e s s o r  c a p a b i l i t i e s .  

Another major component o f  t h e  f a c i l i t y  is t h e  Suppor t  P r o c e s s o r  System (SPS) ,  t a k i n g  advan tage  of 
s t a n d a r d  o f f- t h e- s h e l f  p r o c e s s i n g ,  s t o r a g e ,  communication d i s p l a y ,  and p e r i p h e r a l  d e v i c e s ,  des igned  t o  d i r e c t l y  
s u p p o r t  t h e  p r o c e s s i n g  of numer ica l  f low models i n  t h e  FMP. The SPS ( F i g u r e  2 )  w i l l  p r o v i d e  s c h e d u l i n g  and 
d a t a  t r a n s p o r t  c o n t r o l  f o r  FMP j o b s  and p r o v i d e  t h e  u s e r  i n t e r f a c e .  Major p r o c e s s i n g  s u p p o r t  c a p a b i l i t i e s  
i n c l u d e :  ( 1 )  f lowmode l  s e t- u p  t o  p r e p a r e  and i n t e r p r e t  d e t a i l e d  f lowmode l  d e s c r i p t i o n s ,  i n c l u d i n g  s p e c i f i c a t i o n  
of numer ica l  a l g o r i t h m s ,  boundary c o n d i t i o n s ,  t u r b u l e n c e  model and v a r i o u s  o t h e r  f low paramete r s ;  ( 2 )  
c o n f i g u r a t i o n  geomet ry /g r id  g e n e r a t i o n  t o  p r e p a r e  t h e  numerical  d e s c r i p t i o n  o f  test  c o n f i g u r a t i o n s  and f low 
model g r i d  sys tems ,  i n c l u d i n g  t h e  p r e p a r a t i o n  o f  g r a p h i c a l  d i s p l a y s  and i n t e r a c t i v e  u s e r  communications f o r  
r a p i d  checkout  and m o d i f i c a t i o n ;  and ( 3 )  aerodynamic d a t a  r e d u c t i o n / d i s p l a y  t o  produce g r a p h i c  d i s p l a y s  o f  
s e l e c t e d  aerodynamic i n f o r m a t i o n  i n c l u d i n g  f o r c e s ,  moments, d e t a i l e d  s u r f a c e  and f low p r e s s u r e s ,  v e l o c i t i e s ,  
s k i n  f r i c t i o n ,  heat t r a n s f e r  and o t h e r  f l o w  paramete r s  o f  i n t e r e s t .  

The SPS w i l l  c o n t r o l  t h e  f low of i n f o r m a t i o n  t o  and from the FMP and o t h e r  a n c i l l a r y  p r o c e s s i n g  and 
data d i s p l a y  d e v i c e s .  It w i l l  a l s o  p r o v i a e  bo th  s h o r t  and long- term memory s t o r a g e  f o r  aerodynamic f low models 
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and data .  Resea rchers  w i l l  g a i n  access t o  t h e  FMP and s u p p o r t  c a p a b i l i t i e s  th rough  a u s e r  i n t e r f a c e  w i t h  data 
communications l i n k s  t o  b o t h  on- and o f f - s i t e  l o c a t i o n s .  Th i s  access w i l l  be i n t e r a c t i v e  and w i l l  be managed 
by o p e r a t i n g  system s o f t w a r e  t h a t  a l l o w s  t h e  time s h a r i n g  o f  SPS r e s o u r c e s  among t h e  u s e r s .  

The t h i r d  and f i n a l  major component of t h e  f a c i l i t y  is t h e  b u i l d i n g  i n  which t h e  numer ica l  aerodynamic 
s i m u l a t i o n  f a c i l i t y  equipment and p e r s o n n e l  w i l l  be l o c a t e d .  T h i s  b u i l d i n g  ( F i g u r e  3) w i l l  be s p e c i a l l y  
des igned  t o  p r o p e r l y  house t h e  FMP, t h e  SPS and o t h e r  a s s o c i a t e d  f i x e d  equipment.  It is p r e s e n t l y  estimated 
t o  c o n s i s t  o f  approx imate ly  4,931 s q u a r e  meters (52,000 s q u a r e  f ee t )  and w i l l  a l s o  i n c l u d e  space  f o r  o p e r a t i n g  
and research p e r s o n n e l .  

As p r e v i o u s l y  i n d i c a t e d ,  t h i s  r e q u e s t  is p a r t  o f  an o v e r a l l  r equ i rement  o f  approx imate ly  $6,500,000 
f o r  t h i s  p lann ing  and d e s i g n  e f f o r t .  
and d e s i g n ,  and t h e  s t a r t  o f  f i n a l  d e t a i l e d  d e s i g n .  
needed t o  complete  p lann ing  and d e s i g n .  

The $2,000,000 r e q u e s t e d  i n  FY 1980 w i l l  fund a l l  p r e l i m i n a r y  e v a l u a t i o n  
It is p r e s e n t l y  p lanned t o  r e q u e s t  i n  FY 1981 t h e  remainder  

TOTAL.... ...,, .................................................................................. 14.000,OOO 
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