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High Performance GPU Parallel Computing of Gas Dynamic by
Direct Simulation Monte Carlo

HE Yongxiang LIU Xin ZHAO Haibo
( State Key Laboratory of Coal Combustion Huazhong University of Science and Technology Wuhan 430074 China)

Abstract:  Parallel computing of direct simulation Monte Carlo ( DSMC) based on compute unified device architecture ( CUDA) is
developed and improved data transmission in multi-GPU parallel computing is devoted to promote parallel efficiency. A two-dimensional
Couette flow and lid-driven cavity flow by CPU single GPU and double GPU parallel computing are simulated respectively. Precision
of results by GPU is consistent with that by CPU and speedup ratio can reach to 10 ~30 by single GPU acceleration and 40 ~ 60 by
double GPU acceleration. Speedup efficiency by multi-GPU is approximated to 100% .

Key words: DSMC; CUDA; GPU; computation efficiency
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