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Abstract: In order to verify the feasibility of the pintle injector applied to the variable thrust liquid oxygen/
methane thrust chamber and explore the combustion performance of the gas/liquid pintle injector, the ground test
device of the pintle injector liquid oxygen/methane thrust chamber was designed and the ignition test was carried
out. The thrust chamber passed two rounds of tests for a total of 7 times, with a maximum ignition time of 200s for
a single time and a total of 515s. The results show that the thrust chamber can realize reliable ignition and stable
combustion of liquid oxygen/methane, and the combustion efficiency is between 0.959~0.979. The working pro-
cess of thrust chamber is stable. The thermal protection measures of injector shell and pintle are reliable and no
ablation is found.
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Fig. 1 Schematic diagram of pintle injector”
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Fig. 2 Typical engine with pintle injector
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Fig. 7 Liquid oxygen/liquid methane pintle engine

Table 1 Main design parameters of liquid oxygen / liquid

methane pin engine

Parameter Value
Combustion chamber pressure/MPa 4.5
Mixing ratio 3.2
Total flow/(kg/s) 5.9
Methane flow/(kg/s) 1.4
Liquid oxygen flow/(kg/s) 4.5
Igniter gas methane flow/(g/s) 17.3
Igniter gas oxygen flow/(g/s) 11.1
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Fig. 8 Gas liquid flow test of pintle injector
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Fig. 9 Pintle engine after ignition experiment

3 REERKS

Tﬁﬁﬁ%fﬁ%@i)llBﬁmau%ﬁtqﬂ@ AT T P
BRI, P 58 e AT 7 RS, R R K TAE
mf | 200s, it iR 4 515s, T80 2 35 36 B 4 80%~
120%. 4 T.00 W3R 2.

Table 2 Experimental cases of the liquid oxygen/liquid

methane pintle engine

Case Test time/s Operating conditions
1 5 Normal condition, mixing ratio 2.9
2 200 Normal condition, mixing ratio 2.9
3 20 Normal condition, mixing ratio 3.2
4 20 80% normal condition, mixing ratio 3.2
5 200 Normal condition, mixing ratio 3.2
6 50 110% normal condition, mixing ratio 3.2
7 20 120% normal condition , mixing ratio 3.2
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Fig. 10 Pintle engine starting process
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Table 3 Pintle tip configuration tested

Pintle tip Number of Combustion
configuration primary slots efficiency/%
25K-1 36 95.7
25K-2 36 98.4
25K-3 36 95.1
25K-4 48 94.9
40K-1 36 93.8
40K-2 36 93.7
40K-3 48 85.7
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Fig. 11 Hot fire test on the ground
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Fig. 12 Pressure curve during engine operation
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