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Table 1 Aerodynamic coeflicients and locations of the pressure center

o Cases Ct Cp Cum Xep Pmin Pmax
A —0.2888 | 1.4308 | --0.0267 | 0.8821 | 0.0074 | 0.0209

10° B —0.2900 | 1.4321 | —0.0262 | 0.8431 | 0.0113 | 0.0209
C -0.2895 | 1.4307 | —0.0264 | 0.8564 —_ —
A —0.5352 | 1.2603 | ~0.0513 { 0.8480 | 0.0050 | 0.0307

20° B -0.5416 | 1.25680 | —0.0175 [ 0.7171 | 0.0075 | 0.0232
C —0.5444 | 1.2573 | -0.0457 ' 0.6677 — —
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NUMERICAL SIMULATION OF 3-D HYPERSONIC
FLOW AND NEAR WAKE AROUND RE-ENTRY VEHICLE

Zhou Weijiang Wang Yiyun
(Beijing Institute of Aerodynamics, Beijing 100074, China )

Abstract The knowledge of complex three-dimensional hypersonic visous flow over re-
entry bodies is of great importance in the preliminary design of atmospheric re-entry vehicles.
The thin-layer Navier-Stokes equations are solved with Harten-Yee’s second-order TVD finite
difference scheme for three-dimensional hypersonic flowfields over a re-entry vehicle, where
M, = 735, Res = 7.5 x 10°, a = 10°, 20°. The detailed flowfield structures are given.
The pressure distributions along body surface at various angles of attack are compared with
experimental data and good argeements are obtained. Further analyses show that, at a
certain angle of attack, computed pressure accuracy for low pressure region over afterbody

greatly affects the vehicle’s moment coefficient and the center of pressure.
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