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Effect of combustion chamber pressure pulsation on mixing ratio

of liquid-liquid coaxial swirl injector

FU Qingfei, JIA Boqi, YANG Lijun, DU Minglong
(School of Astronautics.,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Based on the theory of liquid injector dynamics, the dynamic response of co-
axial injector mixing ratio to the pressure pulsation in combustion chamber was theoretically
studied, and the transfer function between the mixing ratio pulsation and combustion cham-
ber pressure pulsation was also derived. The amplitude-frequency characteristics of the
transfer function were calculated with a model liquid oxygen-kerosene bipropellant injector. Re-
sults showed that as the pulsation frequency increased, the pulsation amplitude of mixing ratio in-
creased first, then decreased. The amplitude of transfer function increased when the supply system
pressure increased, and decreased when the injector pressure drop increased. The frequency corre-
sponding to the maximum amplitude was independent of supply system pressure and injector pres-

sure drop, meaning that this frequency was dependent on the injector characteristics.

Key words: coaxial swirl injector; mixing ratio; injector dynamics;

combustion chamber; pressure pulsation
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Table 1 Parameters of the model injector
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Fig. 2 Amplitude-frequency characteristics of pressure
oscillation response transfer function of combustion

chamber for mixing ratio of the model injector
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