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MODEL STUDY OF DUAL-MODE SCRAMJET COMBUSTOR BASED ON BACK
PRESSURE DUE TO HEAT RELEASE

TIAN Lu, CHEN Lihong, CHEN Qiang, CHANG Xinyu

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract

A mechanism of back pressure match due to combustion was implemented on the basis of

traditional one-dimensional model. A new isolator model with “two reflected shock and friction flow”

(“X”-SHOCK Model) was provided in order to supplement the original Billig Model. The suitable choices

between these two models were further discussed as well. The model study was testified by data acquired from

direct-connect scramjet facility and free jet engine facility. The results showed that the model in this paper

performed well in calculating parameters along the dual-mode combustor. The calculated pressure agreed well

with the experimental one. In addition, when the flowfield of combustion was relatively two-dimensional and

the amount of heat release is comparatively large and concentrated, “X”-SHOCK Model was preferred.

Otherwise, Billig Model should be used instead.

Key words

247

isolator model, heat release distribution, dual-mode combustor, one-dimensional analysis





