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Design and experimental research of a gas oxygen/propane
small thrust engine

LI Jun-hai, ZENG Peng, YU Nan-jia,—CAI Guo-biao
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Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: A kind of small-thrust engine, using gas oxygen and/propane as the propel-
lants, was designed in tune with the developmeént of new generation small thrust engine that
features non-toxicity,\ non-pollution;~high performance and low cost. With platelet injec-
tors, electrical Spark ignition was implemented-tsing the gap between different injectors.
The film cooling injectors were used for-cooling the body of the engine. An experimental
system was designed and a serites-of experiments were conducted. The results show that the
experimental system schéme is reasonable. The ignition of the engine is reliable and the
combustion is\stables” showing good effect of thermal protection. The experimental system
and small thrust engine work well, indicating they are excellent fundamental platforms for

the future investigation.

Key words: gas oxygen/propane propellant; small thrust engine; platelet injectors;

electrical spark igniter; film cooling; experimental system
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Table 1 Main design parameters of the GO,/C;Hs

small thrust engine
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Fig. 1 Sketch of the engine injectors
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Fig. 2 Scheme of the engine ignition
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Fig.3 Experiment of the engine ignition
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Fig. 4 Sketch of film cooling injectors
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Fig.5 Temperature distribution of different-film

cooling mass flow proportions
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Fig. 6 Picture of the engine experiment system
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Fig. 7 Schematic of the engine experiment system
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Fig. 8 Photo of the engine experiment
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Fig. 9 Experimental préssure curves
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