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ABSTRACT
Keywords: Re-entry vehicles may experience unstable flow during descent to Earth at low altitudes and
2719 H]3A|(Re-entry vehicle), the flow can negatively affect the stability of the vehicle. In this study, we investigate the
27 94 (Static stability), characteristics of rear wake flow and frontal shock waves of re-entry vehicles for the angle
70| 9 H(Transitional regime), of attack of 0° to -60° in low altitude transitional regime using a Navier-Stokes code. Five
114 -5 (High-speed flow), species and the transition SST turbulence model are used to describe the low-altitude flows
71254 & 8K Computational fluid dynamics)

at subsonic to hypersonic speed. It was shown that recirculation rings are getting bigger at
lower altitudes and smaller with increasing angle of attack. By calculating the pitching
moment at the center of gravity, the vehicle was shown to be statically stable at a low angle
of attack. The angle of attack of neutral static stability decreases as the Mach number
increases. Additionally, the aerodynamic center of the vehicle is calculated at each altitude
and moves near the vehicle as the Mach number increases.
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Fig. 1. Trajectories of various re-entry vehicles[4-5]
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Table 1. Flight conditions

Altitude(km) Velocity(m/s) Mach number Temperature(K) Pressure(Pa) Reynolds number
34 1797.63 5.86 233.7435 663.41 234,580
32 987.49 3.26 228.4897 889.06 180,230
30 444.96 1.47 226.5091 1197.0 110,690
28 154.03 0.51 224.5272 1616.2 52,460

Table 2. Species mass fraction

Species N, 0, NO N 0]

Mass fraction 0.747 0.25 0.001 0.001 0.001
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Fig. 10. Aerodynamic center of KRC at various altitudes
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