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Evaluation of aero-propulsive performance for
integrated hypersonic vehicle

HE Yuan-yuan, NI Hong-li, LE Jia-ling
(China Aerodynamics Research & Development Center, Mianyang Sichuan 621000, China)

Abstract : Hypersonic airbreathing vehicle configurations are characterized by highly integrated propulsion
flowpath and airframe systems. The assessment of propulsion-airfrz;me flow field interactions and the integrated
aero-propulsive performance of candidate systems are very important in the development of this class of hyper-
sonic vehicle. This paper describes the approximate methods to obtain pre-flight predictions of longitudinal per-
formance from CFD and experimental data. Three mission points are analyzed: cowl-closed, cowl-open unpow-
ered, and cowl-open powered. For the cowl-closed configuration, a large amount of wind tunnel data can be
obtained. Because of model scale and facility limitations, it is difficult to simulate the complete intemnal and
external flow fields when the cowl-open unpowered or the cowl-open powered. Therefore, in this paper, first-
ly, computational errors are determined by the comparison of numerical results with experimental data for the
cowl closed model and cowl open but unpowered model. These errors are then applied to develop predictions
for longitudinal performance in each of the three mission phases.
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Fig.1 Aerodynamic and propulsion force accounting system
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Fig.6 Aerodynamic performance of cowl open model
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Fig.7 Results of 2D (or 3D) numerical simulation and experiments for unpowered integrative vehicle
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Fig.9 Longitudinal perfor of airframe/propulsion integrated hypersonic vehicle
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