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Monte Carlo Direct Simulation of Jet/Rarefied Corner Flow Interaction

Katsuhisa KOURA%!, MNikinari TAKAHIRAX2, and Naotsune ISHIKAWAX2

ABSTRACT
The Nonte Carlo direct simulation of the interaction of a reaction control system (RCS)
nitrogen jet with a hypersonic rarefied nitrogen flow in the corner region of two perpendicular

flat plates is performed using the improved null-collision (INC) technique.

The molecular model

is taken as the variable soft sphere (VSS) model for elastic collisions and the statistical

inelastic cross section (SICS) model for rotationally inelastic collisions.

The plate surface

pressure is compared with the experimental results provided by the European Space Agency (ESA).
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Fig. 3 Comparison of DSMC and experimental
surface pressures on section A

(no jet firing)
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Fig. 4 Comparison of DSMC and experimental
surface pressures on section B
(no jet firing)
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Fig.5 Comparison of DSKC and experimental
surface pressures on section C
(no jet firing)
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Fig. 6 Comparison of DSNC and experimental
surface pressures on section D

(no jet firing)
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Fig. 7 Comparison of DSMC and experimental
surface pressures on section AH
(no jet firing)
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Fig. 8 Comparison of DSMC and experimental
surface pressures on section E

(no jet firing)
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Fig. 9 Comparison of DSMC and experimental
surface pressures on section F
(no jet firing)
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Fig. 10 Comparison of DSMC and experimental
surface pressures on section G
(no jet firing)
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Fig. 11 Comparison of DSNC and experimental
surface pressures on section AV
(no jet firing)

Fig. 12 DSMC surface pressure contour
(no jet firing)
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Fig. 13 Comparison of DSNC and experimental
surface pressures on section A
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Fig. 14 Comparison of DSNC and experimental
surface pressures on section B
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Fig. 15 Comparison of DSEC and experimental
surface pressures on section C
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Fig. 16 Comparison of DSHC and experimental
surface pressures on section D
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Fig. 17 Comparison of DSMC and experimental

surface pressures on section AH
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Fig. 18 Comparison of DSNC and experimental
surface pressures on section E
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Fig. 19 Comparison of DSMC and experimental
surface pressures on section F
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Fig. 20 Comparison of DSMC and experimental

surface pressures on section G
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Fig. 21 Comparison of DSNC and experimental
surface pressures on section AV
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Fig. 22 DSHC surface pressure contour
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