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Study of Gas- Kinetic Numerical Schemes for
One- and Twe-Dimensional Inner Flows

U Zhi hui"?,  BI Lin, TANG Zhigong'
(1. China Aerodynamics Research and Development Center, HAI,
Mianyang, Sichuan 621000,P.R. China;
(2. National Laboratory for Com putational Fluid Dynamics, Beijing 100083, P.R. China)

Abstract: Severa kinds of explicit and implicit finite difference schemes directly solving the dis-
cretized velodty distribution functions were designed with different-order predsion by analyzing the
inner characteristic of the gas kinetic numerical algorithm for Boltzmann model equation. The peculiar
flow phenomena and mechanism from various flow regimes were revealed by the numerical simulation
of the unsteady Sod shock tube problems and the twe- dimensional channel flows with different Knud-
sen numbers, and the numerica remainder effects of the difference schemes were investigated and an-
alyzed on computed results. The ways of improving the computational effidency of the gas-kinetic nw-
merical method and the computing principles of difference discretization were discussed on the Boltz

mann model equation.

Key words: Boltzmann model equation;, gas kinetic numerica schemes, discrete velodty ordinate
method;, shod<tube problems; channel flows



