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Abstract

The Direct Simulation Monte Carlo (DSMC) method is a powerful technique for simulating a
wide range of flows from rarefied to near continuum region. Since a large number of
simulated particles have to be treated in the DSMC method, a lot of computer resources, CPU
time and memories, are required in the simufation. In this note, an effective way of
parallelization “or the DSMC method and its evaluation results are presented. For the cavity
flow analysis in a rarefied region, a speedup of 42 times using 64 processors is achieved
on a highly parallel computer Fujitsu AP-1000 with distributed memories.
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Table 6.1 3T « (S » 74 FABEIOM LR

PEEY | ERNSRN | @SB | 74P
(sec) (sec) {sec)

1 | 2911. 8645 58. 3596 0. 6092
(98. 02%) ( 1.96%) (0.02%)
2 | 1441. 2873 33. 1106 20. 7994
(96. 39%) ( 2.22%) ( 1.39%)
4 | T10. 2369 19. 1980 46. 0713
(91. 58%) ( 2.48%) { 5.94%)
8 | 346.6751 13. 3968 40. 1334
(86. 62%) ( 3.35%) (10. 03%)
16| 167.8373 10. 1755 23. 1778
(83. 42%) ( 5.06%) (11.52%)
32 81. 0625 9. 8438 15. 8438
(75. 94%) (19.22%) | (14.84%)
64 40. 3169 14. 9013 12. 5387
(59. 50%) (21.99%) (18.51%)
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