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One Dimensional Method for Calculation of Dual
Mode Scramjet Combustor Core Flow Area

ZHANG Yun—feng, YANG Qing—chun, XU Xu

(School of Astronautics, Beihang University, Beijing 100191, China)

Abstract: To obtain the combustor core flow area, which is one of the key factors in the one dimensional
calculation of the dual-mode scramjet, a method based on the static pressure measured in the experiment was de-
veloped. In this method, the empirical constant, which is suitable for the current condition, of the heat distribu-
tion model was obtained through choosing the reference surface downstream of the separation region, and it
helped to reduce the dependence on the factors such as the inflow conditions, the configuration of combustor, the
equivalence ratio of the fuel, the types of the injection and so on. The comparison with the simulation results indi-
cated that, this method could calculate the core fluid area and Mach number of the scramjet combustor accurate-
ly, makethe error of the combustion effect less than 7%, and show good versatility.
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Fig.1 Flow in the supersonic combustion
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Fig. 2 Rayleigh probability density distribution and OH

distribution in scramjet combustor
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Fig.5 Static pressure of the combustor with aeroramp
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