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Fig. 1 Isopyclics around space plane model Fig. 2 Isothermals of around space plane

at xr=0. 285m.H=_85km,incidence model at x=10. 285m, H=85km.
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Fig. 3 Pressure distribution in the symmetric Fig. 4 Heat flux distribution in the symmetric

plane of the vehicle .Ch=2pi/pU% , plane of the vehicle.Ch=2¢:/p.U% .
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RAREFIED GAS DANAMICS IN SPACE FLIGHT

Shen Qing

Institute of Mechanics,Chinese Academy of Sciences.Beijing 100080

Abstract The flight of space vehicles,probes and shuttles set new demand on gas

dynamics,including rarefied gas dynamics. The present paper briefly introduces the gen-

eral program version of DSMC method based on the position element concepts developed

by us in calculating the aerodynamic force and heating of transitional flows. The new

version resolves the difficulties involved in calculating the flux characteristics on the
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body surface and has been applied in simulating the flows around sphere, capsule and
shuttle models. Recent space flight projects,such as sounding of Venus by the Magallan
spacecraft, the aerobraking in the Earth’s and planetary atmosphere, the mission of
Galileo probe to Jupiter,the experiment of gaining high vacuum environment in space by
utilizing wake shield facility, put forward new aerodynamic problems. Rarefied gas dy-
namics and DSMC method are powerful tools in solving these problems.

Key words rarefied gas dynamics; DSMC method;space flight;aerobrzking ; vake
shield facility
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