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GET ACQUAINTED WITH RAREFIED GAS DYNAMICS

SHEN Qing
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract This article introduces in an easy and understandable manner a specific branch of gas
dynamics - rarefied gas dynamics, where discrete molecule effects prevail. The relationship between
the non-equilibrium phenomena and rarefied gas dynamics is discussed. Through a comparison with
the discrete Boltzmann equation for a 8-velocity gas model the collision term of the Boltzmann
equation, its physical meaning and mathematical difficulties are elucidated and a brief review of the
solution methods is also given. The reflexion of molecules from body surfaces and the slip boundary
conditions are interpreted. The direct simulation Monte Carlo (DSMC) method and the information
preservation (IP) method used to overcome the difficulties in simulating slow rarefied gas flows (such

as in MEMS) are introduced and recommended.

Key words rarefied gas dynamics, Boltzmann equation, DSMC method, slow rarefied gas flows, IP
method



