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Analysis on combustion stability of thrust chamber in high

pressure hydrogen-oxygen rocket engine
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Abstract ; Aiming at the structural scheme of the thrust chamber without baffle nozzle and acoustic
cavity in high-pressure hydrogen-oxygen rocket engine, the combustion stability of the combustion cham-
ber under different injection parameters and structural parameters was analyzed by using the method of de-
coupling of unsteady combustion and acoustic system. The unsteady Reynolds-averaged NS equation
(URANS) was used to calculate the unsteady combustion process of the shear coaxial injector and obtain
the flame transfer function, and the Soave Redlich Kwong (SRK) state equation was used to obtain den-
sity and so on. Considering that the flame length of the shear coaxial injector was equivalent to the magni-

tude of the sound wave, the distributed flame structure was used for modeling the flame transfer func-
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tion. The combustion chamber acoustic modes loaded with the nozzle flame transfer function were calculat-

ed by COMSOL, and the combustion instability was predicted by combining the calculated mode frequen-

cies and their growth rates. The results showed that the predicted combustion stability of the chamber was

stable under different gas/oxygen injection velocity ratio, mixing ratio, relative nozzle pressure drop, re-

traction depth ratio and per-injection temperature under given operating conditions. In the thrust chamber

design, it is beneficial to improve the combustion stability by increasing the gas/oxygen injection velocity

ratio or reducing the mixing ratio in the combustion chamber. The work provides a reference for the design

of injector in high-pressure hydrogen-oxygen rocket engine and the combustion stability evaluation.

Keywords ; high pressure hydrogen-oxygen rocket engine; thrust chamber; combustion stability ; nu-

merical simulation; flame transfer function
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Fig.1 Combustion instability feedback loop
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Fig.2 Computational composition
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Fig. 3 Single injector computational domain
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Fig. 4 Grid independence verification
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Fig. 5 Acoustic modal calculation model and meshing
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Fig. 6 Temperature distribution of injector combustion
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Fig. 7 Calculation of steady-state combustion field parameters of single-injector combustor
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