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Simulation investigations of low frequency combustion
instability of precombustion chamber
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(Inst. of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: To reveal the mechanism of combustion instability, mathematic models for low fre-
quency combustion stability analysis are developed. Then the low frequency combustion instability
coupled with feed system is simulated by using MATLAB/SIMULINK software. The results show that
the reduction of oxygen injection pressure is the most remarkable factor that prompts the instability.
Once it is below a certain stable boundary, pressure oscillation increases to a limit cycle. So increas-
ing the reduction of oxygen injection pressure can restrain the instability very effectively. If the re-
duction of oxygen injection pressure is close to the stable boundary, the oxidizer—fuel ratio will affect
the stability in a certain extent and reducing the mixture ratio can restrain the instability. Reduction
of hydrogen injection pressure has little effect on combustion stability.
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