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Numerical Simulation of Combustion Characteristics of
LOX/CH, Engine with Pintle Injector
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Abstract: In order to study the effects of the pintle injector structure on combustion performance of the
thrust chamber of LOX/CH, engine, a non-adiabatic stable diffusion flamelet model considering real—fluid prop-
erties was adopted in the numerical simulation of the transeritical combustion and flow in the thrust chamber of
LOX/CH, engine with pintle injector. The results reveal that two recirculation zones can be formed near the thrust
chamber head of engine with pintle injector. When the width of the radial injection channel and the diameter of
the needle decrease within a certain range, the chamber pressure and the gas temperature can be increased, and
the combustion performance of the thrust chamber can be improved. In addition, for the value of the ‘skip dis-
tance’ , in order to improve the combustion performance of the thrust chamber and consider the cooling of the
thrust chamber head, the value of the non—dimensional ‘skip distance’ should be around 1.
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Fig.1 Schematic configuration of thrust chamber head

with pintle injector
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Table 1 Pressure in the monitor cross sections of different

grids
Grids Parameters x=0.0lm x=0.02m x=0.1m x=0.2m
Base p/MPa 6.245 6.204 6.278 6.249
p/MPa 6.251 6.224 6.304 6.274
Coarse

Relative deviation  0.10% 0.32% 041% 0.40%

. p/MPa 6.236 6.191 6.260 6.234

ine

Relative deviation -0.14% -0.21% -0.29% -0.24%

Table 2 Temperature in the monitor cross sections of

different grids
Grids Parameters x=0.0lm x=0.02m x=0.1m x=0.2m
Base T/K 530.3 1021.0 2468.5 28254
T/IK 508.4 1107.5 2523.5 2860.6
Coarse
Relative deviation  -4.1% 8.5% 2.2% 1.2%
T/K 537.3 1004.1 2445.0 2823.2
Fine
Relative deviation 1.3% -1.7% -1.0% -0.1%

Table 3 Structural parameters of pintle injector

No.  D/mm Dgmm Dy/mm  hjmm  L/mm D /mm
1 10 10 10.4 0.2 10 10
2 10 10 10.4 0.1 10 10
3 10 10 10.4 0.15 10 10
4 10 10 10.4 0.25 10 10
5 10 10 10.4 0.3 10 10
6 10 10 10.4 0.2 10 9
7 10 10 10.4 0.2 10 8
8 10 10 10.4 0.2 10 7
9 10 10 10.4 0.2 2.5 10
10 10 10 10.4 0.2 5 10
11 10 10 10.4 0.2 20 10
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