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A One-dimensional Analytical Model without Pre-given Parameters for Scramjet

Applications

XiWang, F.Q. Zhong, Y.F. Xing, L.H. Chen, X.Y. Zhang

(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract A one-dimensional analytical model to evaluate scramjet performance was developed. Without the

need of experimental static pressure data and assumptions for stagnation temperature or heat release, the model

solves a series of differential equations, according to the conservation principles of mass, momentum and energy;,

to achieve the properties of the flow in a scramjet. The effect of area change, friction and heat transfer through

the wall, mass injection and fuel mixing are considered, as well as combustion that is simulated via a global

reaction model. The process of shock waves-boundary layer interaction in the isolator is also included in the

model and the corresponding modification of the model is introduced. Compared to the experimental data of the

wall pressure distribution for combustion of supercritical kerosene and hydrogen, the model gives relatively

satisfactory results and validation of the present model is proven in the paper.

Keywords scramjet, one dimensional analytical model, supersonic combustion, mixing, shock-boundary layer

interaction



