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Model Critical Mass Flow Method Based on Flow Matching of Scramjet

Li Bo, Chen Yuchun, Huang Xing, Li Jie, Wang Xiaodong
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to simulate the transonic and subsonic modes using the scramjet engine performance computa-
tional model which based on the integral equations, the residual equation is established by critical mass flow
method with an independent variable of static pressure at the outlet of isolator. This equation which expresses
the extent of thermal chock is iterated by Newton-Raphson method to simulate the working condition of the
transonic and subsonic modes on which there is a critical cross-section and no thermal chocks, i. e, a thermal
throat, in the combustor. The results show that the distribution of one-dimension parameters with a thermal
throat in the combustor can be simulated with this method. Meanwhile, this method is of high accuracy, fast

computing speed and good convergence. It contributes much to the solving of the scramjet engine performance

computational model.
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Fig.1 Model of isolator and combustor in scramjet
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Fig. 2 Distribution of 1D parameters in the iterative

process of transonic mode in isolator and combustor
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