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Abstract ; The dynamic characteristics of liquid rocket engines, especially the system dynamics char-
acteristics related to combustion components, have always been an important research content in theoreti-
cal research and engineering design. In this paper, the dynamic model of nonlinear distributed parameter
combustion module was established in time domain. The research range of frequency in the time domain
was extended from low frequency to middle and high frequency which covers the first order longitudinal
acoustic frequency. The numerical solution of the model was carried out by the method of space and time
separation, the model was spatially discretized by the ROE scheme, and the time discretized by the Dassl
implicit variable step size scheme. So the problem of rigid partial differential equation was solved. Exam-
ples of passive isocross section, passive variable cross section and linear heat source show that the correct
steady-state solution of gas path and basically capture the discontinuous characteristics of flow field can be
obtained by the model. The gas-path examples of entropy wave and sound wave show that the characteris-

tics of low-frequency entropy wave and high-frequency sound wave can accurately be reflected by the
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model. The dissipation phenomenon of entropy wave at high frequency can also be described.

Keywords: liquid rocket engine; combustion components; distributed parameter method ; nonlinear

time domain model
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Fig.4 Frequency characteristics of the testing apparatus
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Fig.5 Pressure frequency characteristics of the testing

apparatus at the end point of the gas tube
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