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Abstract: In order to study the ignition shock characteristics and influence factors in combustion chamber
of LOX/Methane rocket engine, a liquid phase evaporation mathematical model of methane propellant was estab-
lished based on the mechanism of detonation wave. The effects of different mixing ratio, initial temperature and
initial pressure on detonation parameters were calculated and analyzed by using Chapman—Jouguet detonation the-
ory. The results show that the intensity of detonation wave is closely related to initial pressure, initial temperature
and mixing ratio. As the initial pressure increases and initial temperature decreases as well as the equivalence ra-
tio becomes closer to the stoichiometric ratio, the detonation pressure ratio and temperature ratio as well as deto-
nation velocity increase. Reducing the propellant accumulation at ignition time and enhancing the ignition ability
of combustion device can reduce the detonation wave strength and reduce the transient impact of ignition.

Key words: Ignition shock; LOX/Methane rocket engine; Thrust combustion chamber; Regenerative

cooling; Chapman—Jouguet detonation wave; Droplet evaporation model
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Fig. 2 Amplitude frequency spectrogram of chamber

vibration
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