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Numerical Study on Hypersonic Characteristics of the KSR-III
Payload

J. Y. Lee

Hypersonic analysis on the KSR-III payload configuration has been performed using an
axisymmetric Navier-Stokes code. A numerical code based on the Harten and Yee's upwind TVD
scheme with simplified curve fits in the chemically reacting equilibrium air was developed. The
carbuncle phenomenon on detached shock in front of the payload is controlled by using pressure
gradients to tune the dissipation. Chemically reacting equilibrium computations for the reentry
flight conditions of Mach No. 102, 8, 49 are presented and compared with the results of

calorically perfect gas.
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Calorically perfect gas (y =1.4)

Chemically reacting gas

Fig. 6 Comparison of temperature contours between calorically perfect
gas and chemically reacting equilibrium gas. M« = 10.

Fig. 7 Temperature contours
at Me = 49, 8 and 10
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Fig. 8 Comparison of surface temperature distribution between calorically
perfact gas and chemically reacting equilibrium gas. M« = 10.
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Fig. 9 Comparison of surface pressure distribution between calorically
perfact gas and chemically reacting equilibrium gas. M« = 10.
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Fig. 10 Velocity vector plot at M« = 10.



