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NUMERICAL ANALYSIS FOR STEADY ASYMMETRIC VORTEX OF CONE
AT HIGH ANGLE OF ATTACK

M.Y. Park,' SH. Park,? J.W. Lee” and Y.H. Byun2

Supersonic viscous flow over a 5 degree half angle cone studied computationally with three-dimensional
Navier-Stokes equations. Steady asymmetric solutions of 5-deg half angle cone show that the asymmetric flow
separation is caused by convective instability. The angle of attack, Reynolds number, and Mach number affected the
side force variation that is caused by asymmetric vortical flow.
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Fig. 1 Bump Configuration
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Fig. 2 Effect of angle of attack on side forces at Meo=1.8 and
Re=1x 10°
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Fig. 3 Comparison of entropy contour at x/L=0.97
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- Fig. 4. Entropy contour at several radial station along axial length of cone at a=30°
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Fig. 5 Effect of Reynolds number on side forces at M.=1.8 and
0=22°
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Fig. 6 Effect of Mach number on side forces at Re=1 X 10° and a
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Fig. 7 Comparison of entropy contour at M==1.4 and
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