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Abstract: The pintle injector has the advantages of deep throttling, simple structure and stable combus-
tion, etc. It is mainly used in variable thrust liquid rocket engine. In this review, the working principle and devel-
opment history of the pintle injector are introduced firstly, then the atomization and combustion characteristics of
the pintle injector are summarized, and finally the future research direction of the pintle injector is prospected. At
present, there are many studies on the atomization characteristics of the pintle injector, focusing on the analysis
of the effects of working conditions and structure size on the crushing morphology, spray cone angle, SMD and
droplet velocity, etc., but the research on the liquid film breaking mechanism of the pintle injector is relatively
few. The research on the combustion characteristics of the pintle injector mainly focuses on the structure of com-
bustion flow field, combustion performance and thermal protection, etc. However, the research on the mecha-
nism of the inherent combustion stability and dynamic combustion characteristics of the pintle injector engine is
still relatively lacking.
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Fig. 1 Schematic diagram of pintle injector'
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Fig. 2 Groove or hole type pintle injector'®
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Fig. 3 Shrinkage effect principle of hole®
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Fig. 4 Slotted type pintle injector"'
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Fig. 5 Combined exit""

Fig. 6 Backflow area of pintle injector'"
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Fig. 7 TR-108 multi pintle injector
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Fig. 8 Structural parameters of pintle injector engine'*
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Fig. 9 Radial hole parameters of pintle injector
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Fig. 11 Different pintle injector configurations™
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Fig. 12 Structure diagram of gas-oxygen kerosene pintle

engine'™ (mm)
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Fig. 13 Ablation in early test run
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(b) Mode II
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Fig. 34 Pintle injector designed by Bedard'®
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