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Numerical Analysis of Flow and Heat Transfer of
a Spinning Blunt Body at Mach 5
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Myung Sup Lee, Chang Ho Lee and Seung O Park

In this numerical work, three dimensional supersonic laminar flow and heat transfer of a
blunt body(sphere-cone) at Mach 5 is simulated. The effects of angle of attack and the spin
rate on the flow and heat transfer are analysed. To solve the three dimensional compressible
Navier-Stokes equation, a finite volume method with the modified LDFSS scheme is employed
for spatial discretization, and a point SGS implicit method is used for time integration. It is
found that the heat transfer rate increases at the windward side and decreases at the leeward
side with the angle of attack. The heat transfer rate at all surfaces slightly increases with the

spin rate.
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Fig. 1 Grid system Fig. 2 Convergence history

Fig. 3 Pressure contour , a=0,w=0( Fig. 4 Pressure contour, ¢=8, w= 1000 7ps
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7 Wall heat flux distributions
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Distributions along stagnation line

Fig. 6 Pressure distributions along wall
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Fig. 8 Wall heat flux distributions
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