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Fig.6 Simulated heat flux distribution on the body surface of model quasi Hermes space plane
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PROGRAM MARKING OF SURFACE ELEMENTS AND
THE DETERMINATION OF MOLECULAR SURFACE
REFLECTION IN POSITION ELEMENT
ALGORITHM OF DSMC METHOD Y2

Fan Jing Peng Shiliu Liu Hongl: Shen Ching

(Institute of Mechanics, A5, Berjing 100980, Thina)

Chen Liming
(Department of Engirvering Mec hanics, Tsinghua University, Beijing 100084, China)

Abstract In the position element algorithm of DSMC, the crucial questions to be solved are
the exact description of body surface configuration and precise determination whether a molecule
comes into collision with a certain surface element. Those issues are directly related to the accuracy
in calculation of aerodynamic force and heating. In order to solve these questions, two innovations
concerning the improvement of our position element version in the calculation of three-dimension
transitional flow by the DSMC method are given in this paper. First a general program is compiled
which accomplishes all the work of marking the surface elements and calculating the element surface
areas and other surface characteristics for any presentation of the body configuration, with two
examples verifying its speediness and validity. Then, the deterministic criterion for a molecule to
reflect on a certain surface element, instead of a probabilistic one, is developed. The validity of
above-mentioned criterion is checked by comparison with the accurate solution of free molecule flow

around a sphere and the results of DSMC calculation by using the body fitted grids in transitional
flow.

Key words transitional flows, position element algorithm, program marking of surface elements,
deterministic of molecular surface reflection
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