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Design and experiment of gaseous hydrogen/ oxygen engine

igniting with electric spark igniting in vacuum

WU Jing, ZHANG Guo-zhou, CAI Guo-biao
(School of Astronautics,

Beijing University of Aeronautics and-Astronauticss Beijing 100191, China)

Abstract: In order to\investigate-the vacuum-plume effects of a large-thrust hydrogen/
oxygen engine, a shrink ratio gaseous hydrogen/oxygen engine of 60N-thrust with torch ig-
niting method was\designed. The mass flow rate was controlled by a sonic nozzle with ball-
end seal, such that 3 sealing faces-were reduced in every assembly compared to the traditional
one. The vacuum igniting scheme was designed, and the feasibility of igniting with electric
spark was con{irmed in theory. The experiment system was devised and the heat test run was
conducted in both ground and vacuum conditions. The results show that when the chamber
pressure reaches nominal 0.6 MPa, the thermal protective structure of the engine works
well, the experiment system is reasonable, and the scheme of igniting with electric spark in

vacuum is feasible, laying a solid foundation for the vacuum plume effect investigation.
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Table 1 Chief technical parameters of the shrink ratio

H, /O, engine
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Fig. 1 Structure of the shrink ratio H; /. engine
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Table 2 Throat diameter parameters of the sonic nozzles
T R/ a/ pY/ di/
(Jekg '+ K™ (g/s) MPa mm
FKCH, 1,407 4157.2 .87 3.5 1.1
mk O, 1.393 259. 83 1.68 3.5 0.5
+ 0, 1.393 259. 83 10.31 3.5 1.3
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Fig. 2 Assembly of the traditional sonic nozzle
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Fig. 3 Assembly of sonic nozzle with ball-end seal
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Table 3 Injectors’ parameters
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Fig. 4 Pressure-time curve of the igniting-chamber
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Exterior of the vacuum chamber
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Fig. 6 Schematic of the engine experiment system
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Fig. 7 Ground heat firing run photo of the engine
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Fig. 8 Typical pressure curve of heat firing run
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