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NUMERICAL STUDY OF WEDGE FLOW IN RAREFIED GAS FLOW REGIME
USING A SLIP BOUNDARY CONDITION

Y.J. Choi and O.J. Kwon"
Dept. of Aerospace Engineering, KAIST.

For rarefied gas flow regimes, physical phenomena such as velocity slip and temperature jump occur on the
solid body surface. To predict these phenomena accurately, either the Navier-Stokes solver with a slip boundary
condition or the direct simulation Monte Carlo method should be used. In the present study, flow simulations of a
wedge were conducted in Mach-10 flow of argon gas for several different flow regimes using a two-dimensional
Navier-Stokes solver with the Maxwell slip boundary condition. The results of the simulations were compared with
those of the direct simulation Monte Carlo method to assess the present method. It was found that the values of the
velocity slip and the temperature jump predicted increase as the Knudsen number increases. Also, the results are
comparatively reasonable up to the Knudsen number of 0.05.
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Table 1 Flow regimes considered

Kn Density Re
0.002 1.408e-4 8000
0.01 2.818e-5 1600
0.05 5.636e-6 320
0.25 1.127¢-6 64
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