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Numerical simulation and development of
scheme for compressible flows
(Application of BGK method)

D. S. Shin® - C. A. Kim™ - O. H. Rho"

ABSTRACT

- BGK schemes are developed by improving the standard BGK numerical method. Shceme 1 uses the
Osher's Godunov type solution and scheme 2 are developed to overcome the problems of scheme 1.
The improved schemes show many unique properties such as entropy condition, positivity
condition, higher order gas evolution model, which lead to an high degree of robustness and
accuracy. The scheme 2 especially overcomes the shortcomings of the scheme 1 and posseses
many superior properties that cannot be found ohter numerical schemes, and is expected to apply
various problems with high accuracy and robustness.
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Fig. 1 Shock Tube problem. (a) Left: p=1, u=0, p=1

(b) Left: o=3, u=0.9, p=3
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Fig. 2 Supersonic expansion problem Left:
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Fig. 3 Pressure coefficient distribution at RAEZ2822 and NACAQ0012,
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Fig. 4 Tranverse shock stability problem. Iso—density contour.
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Fig. 5 Double Mach reflection problem
(left: scheme 2, middle: AUSM+, right: AUSM+ with pressure based weighting function)
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