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LEWIS RESEARCH CENTER 

FISCAL YEAR 1963 ESTIMATES 

LUNAR PROPULSION RESEARCH FACILITY - 

This. project proposes the  construction of t e s t  f a c i l i t i e s  f o r  
conductirp: edti tude performance evaluations necessary t o  the 
developmerlt of the  propulsion system f o r  the lunar landing stage of 
the Apol1.c) vehicle. 

As indicated i n  t h e  sketch on the following page, the f a c i l i t y  
w i l l  consist of a ve r t i ca l  f i r i n g  t e s t  stand a t  the Plum Brook Station 
similar tcl k'ut larger  than the  present a l t i t ude  f a c i l i t y  (B-1). Tlne 
new f a c i l i t y  w i l l  be located about 2,000 f e e t  from the present staid 
and w i l l  t e  large enough t o  provide suff ic ient  work area around a 
t e s t  chamter approximately 30 f ee t  i n  diameter by 35 f e e t  high. A 
t e s t  chamber of t h i s  s ize  should be large enough t o  contain both tile 
engine and f u e l  tanks of t h i s  stage. The f a c i l i t y  w i l l  be designel 
f o r  tes t ing  hydrogen-oxygen engines of appropriate chaniber presswxs 
and expansion rat ios ,  up t o  60,000 pounds thrust under gimballing 
and various part-thrust  operating conditions. 

A jacket around the engine and f u e l  tanks w i l l  be cooled w i t h  
l iqu id  nitrogen t o  obtain a l o w  temperature environment. Low pressures 
i n  the  t e s t  c h e e r  w i l l  be obtained by using a diffuser  on the rocket 
engine exhaust i n  addition t o  a multi-stage steam ejector  system. The 
steam boi le rs  associated with the  present stand w i l l  supply the high 
pressure s t e m  f o r  the  new f a c i l i t y .  The steam w i l l  be piped t o  
accumulators located at  the  new site. A new steam ejector  system 
and spray coDlers w i l l  a l so  be instal led.  The circulat ing water 
system a t  the exis t ing stand w i l l  be increased by adding additional 
pumps. The -Jater supply and return l i nes  w i l l  be extended to  the  
new site.  

JUSTDICAT1O:N: 

A manned lunar landing mission will require engines with the 
a b i l i t y  t o  start ins tan t ly  upon receipt of the demand for  thrust  arid 
w i t h  control character is t ics  and response r a t e s  which a re  compatib1.e 
with land:i:ig t r a j ec to ry  requirements. Such engines wil:L use high 
energy pro:pe:llants and w i l l  be required t o  start under the  very lov 
temperatwx a d  pressure conditions exis t ing i n  space. I[ t  w i l l  be 
necessary -;o study the  igni t ion character is t ics  and the s t a r t i ng  and 
stopping 1;:ransients and t o  develop an igni t ion system which w i l l  give 
r e l i ab le  :;-;arts under low pressures and a f t e r  being exposed t o  verj' 
low tempeixtures fo r  a long time. The guidance and control systemE 
w i l l  a lso :require the  development of engines i n  which the thrust  can 
be varied over a wide range t o  insure "soft" landings arid control c f  
the  touch--clom point. 
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The successful accomplishment of the manned lunar mission wLL1 
ultimately depend upon how w e l l  the individual components have been 
integrated in to  a reliable propulsion system. It is  therefore 
necessary tha t  the many components, including f u e l  tankage, pro- 
pellant delivery system, rocket engines, and controls, be designed 
so tha t  they operate free from undesirable interactions and as an 
effective and rel iable  entirety.  Only by tes t ing  these components 
functioning as portions of the complete system can t h e i r  interact  ions 
be accurately determined and a reliable,  trouble-free system of 
adequate performance be developed. 

The f a c i l i t y  proposed i n  th i s  project w i l l  provide a sufficient 
simulatics of the space conditions t o  permit the satisfactory develop- 
ment of t8he lunar landing propulsion system and fo r  the qualification 
tes t ing clf the  flight hardware. By the  use of significant portions 
of the existing altiturle fac i l i ty ,  the construction of the new f a c i l i t y  
can be accomplished w i t h  iniportant savings i n  cost and on a schedule 
which vi1 l be compzt4ib.le wfth the Apollo program requirements. 

A. LANI) ACQUISITIONo.O............O.............e...e.. 

$240,000 B SITE: DEXELOPGJIE~ AWD UTILITY INSTALLATIONS e e e o o e e o  

Mt;e development cn .................... $170r000 
lJtj.2.l.ty connections .................. 70, CIOO 

FACI1;:I"Y CQNSTRUCTIQN AND MODWICATIONS 1,352,000 e o e e e e e 0 

Test, stand struc-hure; three f loors  . 
(15, 200 square f ee t  a t  $80.00 per 

:aqume fQot).  ..................... 1,216,ooo 
I?Lunp house addition at  existing 

iiLt;ft;ude rocket; t e s t  stand. e 

(jr 200 squwe feet at  $20.00 per 
s q w e  foot ) .  ..................... 64, ooo 

~Coiitrol room addit ion at existing 
c2lkitude rocket; t e s t  stand. . { 1,600 
,square fee$ at $45.00 per square 
Fo0.t;). e .  " * * e 6 0 e 0 . 0  * 0 .  e .  0 e * 0 72,000 e e 0 e e 0 D 

D. EQUTE'MENP, Z~\T%TEI~MEX"FATIOM, AND SUggORg SYSTEkS. 'Ct w8, ooo *a 0 

Exhaust system coolers.. . e ., *.. 486,000 e o . .  

Exhaus*, system piping, heaters, and 
expansion Joints.. ................. 954,000 

Water system...e.... ................. 572,000 
e . 0  a 505,000 

S tem system ac@umula%ors............ 7OO,OOO 
Steam system piping, val-ves,, and 

fnsul-aeion..D..O...~~~..o.ooeo.o.o. 375,QOO 
Instrumentation and e lec t r ica l  

equipment. ......................... 486,000 c:? 8-c3 

e ., * .  e ., system. Propellan% 

https://lJtj.2.l.ty
https://compzt4ib.le


Total estimated cost. . $6,275,000 
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page - NO Location and Project 

-- I rm~ley  Research Center: 
1,octxbiiion Swmnary 
l~)ca%ion plan 
ILfia.d:Ht;J.on t o  heating plant ......... 
lM.il;ional equfpn-b f o r  
mxgnetoplasmadynanics research.. . 

lLd&ltional power suppw and 
finproved arc  chaniber f o r  10- 
nr3grtmtt arc tunnel.............. 

fPmi.romnt& research f a c i l i t i e s  
f rx: spacecraft components and 
mzterial.s.. . . . . . . . . . . . . . . . . . . . . . .  

l?rwticle accelerator f o r  simulation 
o:P micrometeoroid impact ......... 

StdDflization and control equipment 
laboratorye0... .  ................. 

V12hLt:l.e antenna t e s t  f ac i l i t y .  

CF 7 - C l  

CF 7-~1 

CF 7-~1 

CF 7-F1 

CF 741 

(3% 
CF 8-A1 
cF 8-A2 
CF 8 4 3  
CF 8-Bl 
CF 8 - C l  
CF 8-~1 

CF 8-El  

CF 8-F1 

( 3 9  
CF 9-AI. 
CF 9 - ~ 2  
CF 9 4 3  
u? 9-SI  
a? Y - C l  
a? 9-D1 

Lwals Research Center: .---- 
'Locat Lon SUmnuEtry 
hc?Lt:ion plan 
13asr(slopesit, engineering building. 
1I.ydrogen heat transfer facil i ty. . . .  
Lunar propulsion research fac i l i ty .  
Iflxkrni z a t i  on and re coadf tioning 

43.9 833,000 

of l?lm Brook service f ac i l i t i e s .  
Nucletu rocket d y n a c s  and 

CDIn- t ro l  f ac i l i ty . .  ............... 
1 3 p m  propulsion fac i l i ty . .  ........ 
.--- Iflanncd. Spacecraft Center: 
Location Summary 
:Loc%tion p m  
F l igh -~  acceleration fac i l i ty .  

30,755 , OOo 

. . 
Tbemochemical. test facilities. .... 
:Lunar l a d i n g  sfPaulation fac i l i ty . .  
S i t e  c2eTd%lopmnt and utiljtky 

ins~taUa.~Lcsns.. .................. 
. M ~ P s ' U  Space Flight Center: .-- 
Location S u m m a ~ ~  
Locat:Fon plan 
.Addition to colaputation division 

bUi l~ng. .o .0 .  ................... 
Components test facility... . . . . . .  .. 

CF 10 
CF 10-A1 
CF 10-42 
CF lO-A3 

CF 10431 

. . . 

. . 

Project Location 
Total Es t imate  -__. 

760,000 

997, om 
936, ow 

7,625 , 000 

33,437, OOo 

CF s-5 
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NATIONAL AERONAVTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1963 ESTIMATES 

CONSTRUCTION OF FACILITIES 

TABLE OF CONTENTS 

PART 1 

Appropriaticrri rjummaries 

Summary of Construetior, of Fac i l i t i es  Programs 

Just i f icat ion by location: 

Ames Rewsrch Center (Moffett Field, California) 

Atlantic Missile Range (Cape Canaveral, Florida) 

Faci l i ty  P.Lmning and Desig 

Flight Rasearch Center (Edwards, California) 

Goddard Space Flight Center (Greenbelt, Maryland) 

Jet  Propulsion Laboratory (Pasadena, California) 

Langley Research Center ( Eampton, Virginia) 

Lewis Research Center (Cleveland, Ohio) 

PART 2 

Manned Spacecraft Center (Houston, Texas) 

Marshall. Space Flight Center (Huntsville, Alabama) 

Michoud. Plant (New Orleans, Lcuisiana) 

Missise;;.ppi T e s t  Faci l i ty  (Mississippi) 

Nuclear. Rocket Development S ta t  ion ( Nevada) 

Various Locations 

Wallopt; Station (Wallops Island, Virginia) 

CF S - 3  

CF L A 1  

CF 2-Al 

CF ,j-Al 

CF J+-Al 

CF 5-A1 

CF 5-M 

CF 7-AI. 

CF 8-Al 

CF 9-Al 

CF 10-A1 

CF 1 1 - A l  

CF 1.2-Al 

CF 1 . 3 ~ ~ 1  

CF 11.4-M. 
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NEWSRE LEAS E 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
~EWIS RESEARCH CENTER - 21000 BROOKPARK ROAD 
CLEVELAND 35. OHIO -TELEPHONE: 252-7700' - TWX: cv 820 

FOR RELEASE-~September24, 1962 

PLUM BROOK RESEARCH STA'rION 

During Wqrld War II the Army established Plum Brook Ordnance 
Works near Sandusky, Ohio, to manufacture TNT. After the war, the area 
was mothballed until the NACA in Cleveland began looking for a place to 
build a4est reactor. Ground was broken for the reactor in 1956 under the 
admi~istration qf the NASA Lewis Research Ceq.ter. Pluln Br00k' grew to 
include rocket test facilities· as the Army .leased over additional land to' NASA. 

The Plum Brook area, c~rrenUy valued at $28, 114, 00.0, will total 
over 6, 000 acres when tr~nsfer of the property to NASA is complete. Plum 
Brook has been growing rapidly. In the last six ;months the staff has doubled 
from 200 to 400· and the station's director, Alan. D. Johnson, estimates that 
it will re~ch 600 within the next year 0 

Plum Brook is equipped to handle full-scale, static tests of rocket 
coinponents. The budget proposed for fiscal year 1963 includes almost 40 
million dollars for construction and improvement at Pfum...Brook. A large 
portion of this will be used to buPd a Space Propulsion Facility. 'The "space i 

tank" is designed to be 126 feet high with' gro~nd dimensions of 506 and 326 feetl 
Within the aluminum tank an environment comparable to that in outer space I 
will be simulated to test lightweight chemical and nuclear rocket engines-- ; 
their ignition}l control and re-start capabilities will be of particular interest. 

'The environment qf the tank can beikept at liquid hydrogen temp~ratures 

(-4230 F.)· and 10... 8 millilneters of mercury pressure for up to two .weeks. 
(That's a pressure comparable to that at an altitude of 190 miles.) In addition, 
the tank can operate forgO days at less rigorous space conditions for tests i 
.on long duration! ~'rformap.ce rocket engines and their components. This ! 

allows ."cold soak" work... :"-or~ checking out the rocket compo~entafter long
term exposure to extreme environments. In the cold of space, it is possible 
for a bearing to "weld" into the touching metal. Plum Brook t s space tank is 
a way of being sure that the final components of a spacecraft will not cold 
.weld once they are in space. 

Another new facility on schedule is the hot hydrogen heat transfer 
facility 0 This will heat hydrogen gas to temperatures around 45000 F. before 
passing it through,a rocket test nozzle. This will allow on-the ...ground testing 
of nozzle materials in an environment similar to that of a nuclear rocket 

-
(more) 

https://rformap.ce
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ROCKET SYSTEMS RESEARCH FACILITY 

A Site--Pump Test Laboratory where- liquid hydrogen (-4230 F. ) and 
liquid Qxygen pumps can be inserted into a fluid transport system to test the 
pumpvs performance under the rigorous conditions of High flows and 
pressures with cryogenic liquids.. Six thousand gallons of liquid hydrogen 
can beftransferred at this facility in 30 seconds at a flow rate of 100 pounds 
a second. Liquid oxygen pumps can be tested at flow rates up to 225 pounds 
per second. 

B-1 Site--Nuclear Rocket Engine Dynamics or Nerva Stand--will run 
.J. 5 second checks on the starting transients of the Nerva (nuclear engine for 
rocket vehicle application) which will be used on long- range missions to 
supply'thrust for extended periods of time; B-2 and B-3, part of the new 
~onstrl!ctionywillbe testing stands for the lunar landing or Apollo mission 
and the Phoebus, respectively" 

C Site--Turbo Pump Laboratory has two test areas" The first is a 
research turbo pump to transfer liquid hydrogen" It is now operating at a 
capacity of 10 pounds per second but the system is capable of carrying much 
,higher flows. The second, a liquid hydrogen boiling fluids pump, is designed 
to help solve the problem of pumping liquid hydrogen with a minimum sup
pression head. When cryogenically cold liquid hydrogen is stored in rocket 
fuel tanks, excess heat from the engines or even from the sun may raise the 
fy.eLtemperature to its boiling point. This "boiling fluids pump" will help 
s9lve the minimum suppression headproblemo 

.. . - D Site-- Turbine Laboratory--contains two turbine installationso Each 
Gan test 15, 000 HP turbines which run up to 60, 000 RPMo Eddy current 
dynamo-meters are installed to absorb the power from these turbines. 

E Site=-Dynamic Research Laboratory--was originally constructed to 
test the Atlas Jilissle under simulated take-off conditions o Two electro
magnetic shakers, one vertic~l and one horizontal1 _shake the test apparatuso 
This violent motion·inside the 119-foot stand provides a good approximation 
of the stresses encountered on take-ofL 

(more) 








