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Fig. 5 Overall dimensions for perpendicularly interacting wedge-plates.
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Fig. 6 The numerical results for perpendicularly interacting wedge-plates by DSMC-PE. Left: density

contours; right: surface pressures.
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MONTE CARLO SIMULATION OF
THREE-DIMENSIONAL RAREFIED GAS FLOWS ON
TRANS-ATMOSPHERE VEHICLES
ATTITUDE CONTROL

LIU Hong-Li, FAN Jing, SHEN Ching

( Laboratory for High Temperature Gas Dynamics Institute of Mechanics,

Chinese Academy of Sciences, Beijing 100080, China )

[Abstract] This article investigates several typical flows on trans-atmosphere vehicles attitude control,
namely axisymmetric jets into vacuum impacting on a flat plate, and rarefied gas flows past perpendicularly
interacting wedge-plates, using our position element algorithm of the direct simulation Monte Carlo
(DSMC-PE) method.  The calculated pressure, shear stress and heat flux distributions over thz plate surface
in the axisymmetric jet into vacuum are agreement with measured data by Lepge (195¢G) and Doring (1990),
respectively; comparison of the calculzted surfice pressure disitibution over the perpendicularly interacting
wedge-plate agzinst Alicgr: & Raffin’s experimentai dava (1597) is satisfactory. These calculations show that

DSMC-PE is a powerful 00l to analyze rarefied gas flows in the aerospace context.

[Key worus] rarefied gas flows, position element algorithm, DSMC, trans-atmosphere vehicles attitude

control
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