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Thermal vacuum test of NASA’s integrated LO, /L.LCH,
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Abstract: In order to reduce the technical risk of liquid oxygen/liquid methane (LO,/LCH,) pro-
pulsion system for the future application, NASA has implemented several research projects to continuously
improve the technology readiness level ( TRL) of this cryogenic propulsion system. The Integrated Cryo-
genic Propulsion Test Article (ICPTA) has successfully completed a series of hot-fire tests in the space
propulsion thermal vacuum chamber of Plum Brook station, NASA Glenn Research Center. It indicates
that NASA’s integrated LO,/LCH, propulsion technologies for the orbit and attitude control have the capa-
bility of in-orbit flight test. The development background of ICPTA, the composition of integrated 1O,/
LCH, propulsion system, the cold helium system heating and pressurization scheme and thermal control
method of feed lines are discussed in detail. Besides, the specific situation of the ICPTA thermal vacuum
simulation test is mainly investigated, as well as the design principles, major technical issues and test re-
sults of the main engine, attitude control system and Coil-on-Plug ignition system. Its results are valuable

for the advanced cryogenic propulsion system development of future planet lander.
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project (left) and COP plug (right)
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Fig. 16 Electrical performance test of COP plug (upper)
and attitude simulating hot-fire test of attitude

control engine & torch igniter (lower)
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