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Table 2 Parametars of the present calculation and some calculated results
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The Monte Carlo Direct Simulation of the Hypersonic
Nonequilibrium Flojmr Past- & Circular Cylinder
in Transition Regime

N

Fan Jing Shen Qing
tinstitute of Mechanics, Chinese Academy of Sciences)

Abstract Presented are the results of Monte Carlo direct simulation
of hypersonic flow past a circular cylinder for reentry velocity of 7.5km/s
and altitudes of 80km,85km and 90km, The wall is assumed to be diffuse
with full thermal accommodation and finite catalysis, The numerical simu-
lation shows that the effect of rarefaction on the wall physical qualities
and flow field structure is significant, the thermodynamic and chemical
nonequilibrium effects are evident, and that the effect of the surface recom-
bination probabilities on the surface heat transfer is more evident at lower
altitudes, As the flow field characteristics change slowly along the wall di-
rection, satisfactory macroscopic results are obtained with relatively coarse
grid along the wall. Finally, a DSMC calculation of the flow around a
sphere is made and the heat transfer rate is compared with the measurements
obtained in a hypersonic wind tunnel by Boylan, The results are shown to be

in good agreement,

Key words DSMC method, nonequilibrium, suriace catalysis, rarefac-

tion, hypersonic {low,
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