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ALTERATION OF THE SPACE POWER CHAMBERS

FOR PROPULSION SYSTEM EVALUATION IN SPACE ENVIRONMENT

DESCRIPTION:

This project provides appropriate modifications and additions to the Space
Power Chambers, formerly kmown as the Altitude Wind Tunnel, to permit the eval-
uation and development testing of full-scale propulsion systems in a simulated
space, planetary or lunar enviromment. Two large pressure bulkheads will be
installed to isolate the return passage at the western end of the tunnel, inside
of which will be installed a high vacuum chamber LO feet in diameter and approx-
imately 100 feet long, A double wall vacuum chamber is thus provided, the inner
section of which will be exhausted to a pressure of 10 ~ mm of mercury by oil
diffusion pumps. These pumps will discharge into the space between the two
chambers at a pressure of approximately 10~2 m of mercury, Utilizing this space
as a large manifold, fore-pumps will be used to discharge to atmosphere, This
arrangement will result in an imner chamber with very little pressure differential
across it which minimizes the effect of small leaks in the inner chamber.

The inner chamber walls will be cooled by a liquid nitrogen system to provide
a heat sink and a thermal enviromment that simulates radiation to deep space or a
cold lunar surface., A heat source is also included to provide a simulation of
solar heating or thermal soaking in the enviromment of a planet or a lunar daye.
Thermal conditions approximating elther the temperature gradients of space in
oriented flight or of extended soaking periods of either the hot or cold environ-
nment of the plane® cor the moon are therefore poszible. Engine exhaust diffusers
and water ccoled exhaust ducting are provided to permit discharge of the engine
exhaust jet into the existing exhaust cooling and pumping systems for engine oper-
ation following hard vacuum start up.

One of the two isolating bulkheads mentioned earlier in the description would
be provided with a 25 foot diameter door to provide access to the long south leg
of the exdisting tunnel, Access to the inner vacuum chamber would be provided by
a 10 foot diameter door which would open into the proposed Access Shope This
building would be of sufficient height to accommodate a bridge crane., The crane
would be used to transport vehicles and components about the shop and in the test
facilities, High vacuum pumps would be housed in a pump house which would be
located below ground under the vacuum chambers, This pump house would be access-
ible from the outside and from the shop buildings,

JUSTIFICATION:

The controls and propulsion systems of various space vehicles as well as the
operation of space power systems must achieve an extremely high level of relia-
bility. Levels of reliability and operational complexity, with a minimum of
attendance must be achieved on a compressed time schedule. These levels of re-
liability and system operation can only be realized through the conducting of
extensive and thorough development testing and evaluations in ground based facil-
ities. These facilities must obviously be capable of complete system operation
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following extended periods of exposure to a hard vacuum and to the large
temperature gradients of space - oriented flight., Problems and uncertainties of
propellant heating, propellant freezing or vapor lock in lines and valwves, in-
sulation effectiveness; pressurization and venting requirements must undergo

a complete checkout. Countdown procedures, system behavior, valve and actuator
performance and engine ignition must also be checked. Thrust buildup and thermal
distortion at the system structure are also among the potentially critical problem
areas that must be thoroughly evaluated and verified prior to commitment te
f]_ight °

To achleve these large and complex facility capabilities necessitates a max-
imum utilization of currently available high altitude test facilities. The large
exhaust gas cooling and pumping system of the Lewis Research Center and the for=-
mer Altitude Wind Tunnel, with its extensive basic structure, control rooms, and
service facilities, provides an excellent base upon which to build.

COST ESTIMATE:

A, LAND ACQUISITION..cooccoesosecovsecssscoocecacosscescsscscsnsce -—
B, SITE DEVELOFMENT AND UTILITY INSTALLATIONScecececescoceeccces ———
C. FACILITY CONSTRUCTION AND MODIFICATIONSseoesoccessccocsscecseoce $1,900,000
Vacuum chamber, isolating bulkheads and
access openings, modifications of existing

tunnel _structuressssssssssssssssssnssesssns  $L553l1,000
Access Buildirg {6,260 square feet at $L6

per Square fOOt)onooooooo'ooouoooooo-.ooooo 291,000
Vacuum pump and equipment enclosure (5,000
square feet at %15 per square f00%)ecoeesee 75,000
D. EQUIPMENT, INSTRUMENTATION AND SUPPORT SYSTEMS.ccecsscccsceas 3,215,000
Vacuum pumping systeMeocscescsscoscsscsscesoas  $ 750,000
Refrigeration SySteMcecasececscsoasascsoenseos 1,150,000
Electrical heaterSsccoessssosssccsssasesssass 1415,000
Engine exhaust ducting, cooling and valving.. 150,000
Propellant storage and supply SySteMeoeocoesso 250,000
Facility instrumentation and controlScescesocs 200,000

E. ENGINEERING AND DESIGN SERVICES..se0e00c0eecss0c0escsssscccss 5502000

Total eStimated Costooo-oooocooenoooo $526652000
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