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Experimental study on cooling characteristics of pintle thruster

LIU Changbo, LIN Ge, SONG Daliang, LING Qiancheng, ZHANG Rongjun
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract ; Pintle engine has a series of advantages, such as simply thrust adjustment, good acoustic
combustion stability, low cost, etc. However,the cooling characteristics are still unclear at present, and
the ablating problem due to poor cooling structure of the thruster has occurred many times in the pintle
engine development process. In this paper, a pintle thruster article was used to study the cooling charac-
teristics of its body. The results show that, a) the temperature of the thruster pre-cylinder is lower and the
usual steel can endure; b) the maximum inner wall temperature of the aft cylinder will reach about
1 650 °C, and effective thermal protection measures must be taken since there are obvious ablation phe-
nomena locally; ¢) the cooling characteristics are little affected by the downstream film flow rate. The re-
search results of this paper are useful to optimize the thermal protection of the pintle thruster.
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Fig. 1 Schematic of a pintle injector
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Fig. 2 Test article of the pintle thruster
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Fig. 5 Operating time sequence
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Fig. 7 Outside picture of the monolayer wall after test
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Fig.8 T,, ~T,, under design condition
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