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RELAXATION PERFORMANCE ANALYSIS OF
SHAKHOV-BGK AND ES-BGK MODEL

GAO Wei

SUN Quanhua
( Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract The Shakhov-BGK and ES-BGK model are investigated on the collision term approximation. The

numerical analysis is based on two typical relaxation problems, and by comparison of the result of the direct

simulation Monte Carlo method, the Shakhov-BGK model can predict satisfactory history of velocity

distribution function during relaxation when the flow is not in strong non equilibrium. The Shakhov-BGK

model can give accurate half mass flux, and for flow which is not far from Maxwellian, third-order central

moment, momentum and energy flux could be achieved. ES-BGK model does not behave well on the two cases

in this paper. The main reason is probably that the excessive emphasis of the one component of distribution on

the other two.

Key words Shakhov-BGK model, ES-BGK model, BGK model, DSMC, relaxation performance
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