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Research Progress of NS/DSMC Coupling Calculation Method
in the Transitional Flow of Rarefied Gas

LIU Wan-suo, YUE Xiang—ji, LIN Zeng

(School of Mechanical Engineering and Automation, Northeast University, Shenyang 110819, China)

Abstract : The transition flow is solved by the joint calculation of NS and DSMC methods. The NS/DSMC coupling method has

the advantages of the computational efficiency of NS method and the computational accuracy of DSMC method.In this paper, the

principle of key technologies in the development of coupling method is introduced in detail, the application progress of coupling

method in spatial plume research is discussed, and the shortcomings of computational domain partition method are explained.

Then the application of coupling technology in the flow around neighbor spacecraft is analyzed. It is proposed that the error

between the coupling calculation and the experimental results may be caused by DSMC statistical scattering, which can be

eliminated by cumulative statistics. In addition, the application of NS/DSMC coupling method using two —phase flow model in

MEMS field is also discussed. Finally, the application of coupling method in vacuum field and the research direction of coupling

algorithm in the future are prospected.
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