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Influence of afterbody/nozzle integrated configuration on the moment difference
between unfired and fired engine states of hypersonic vehicle

Hu Shouchao, Cui Kai, Gao Taiyuan, Wang Xiuping
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A'S, No.15 Beisihuanxi Road, Beijing
100190, China)

Abstract Hypersonic vehicle are usually designed as a two-stage-to-orbit(TSTO) system, which
includes a scramjet as a second stage. When the scramjet fired at a high mach number(Ma,.>3), it
effects great on the moment of the vehicle. To keep a smooth flight, it is necessary to limit the moment
difference between unfired and fired engine states of hypersonic vehicle. In this paper, the flow of
hypersonic vehicle was numerically simulated by using 3D. By changing the key geometry parameters
of the nozzle, the effects of these parameters on the moment of hypersonic vehicle under different
working conditions(the unfired engine and fired engine state) were analyzed. The ways of adjusting the
moment of hypersonic vehicle were found out, and they were proved to be effective at different flying
mach number. This paper can provides a reference for the integrated design of afterbody/nozzle.

Key words hypersonic, afterbody/nozzle, integrated design, moment difference



