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AERODYNAMIC ANALYSIS OF SUB-ORBITAL RE-ENTRY VEHICLE
C.W. Kim,*1 Y.G. Lee' and D.S. Lee'

For Aerodynamic analysis of vehicle at altitude, 100km, the validity of governing equations based on
continuum model, was reviewed. Also, as the preliminary study for the sub-orbital space plane development, a
candidate geometry was suggested and computational fluid dynamic(CFD) analysis was performed for various angles
of attack in subsonic and supersonic flow regimes to analyze the aerodynamic characteristics and performance. The
inviscid flow analyses showed that the stall starts at angle of attack above 20°, the maximum drag is generated at
angle of attack, 87° and the maximum lift to drag ratio is about 8 in subsonic flow. In supersonic, the stall angle
is about 40° and the maximum drag is generated at angle of attack, 90°. Also, mach number distribution of re-entry
vehicle was computed versus altitudes.
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Fig. 3 Configuration of Sub-orbital Re-entry Vehicle
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Fig. 4 Layout of sub-orbital re-entry vehicle

Fig. 5 Surface grid of re-entry vehicle
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Fig. 7 CD, CL & CM distribution vs AoA, M.=0.2
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Fig. 8 Contour of surface pressure coefficient, M,=0.2
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Fig. 9 Low speed contour around vehicle, V=0~60m/s,
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Fig. 10 CD, CL & L/D distribution vs AoA, M.=3.0
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Fig. 11 Contour of surface pressure coefficient, M=3.0
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Fig. 12 Contour of surface temperature (T/Tx), M=3.0
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Fig. 13 Drag coeff. distribution vs Mach no., AoA = 90°
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Fig. 15 Atmospheric pressure vs altitude
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