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GPU accelerated direct numerical simulation with SIMPLE arithmetic
for single-phase flow

WANG Jian', XU Ming'?, GE Wei' & LI JingHai'

! State Key Laboratory of Multi-Phase Complex Systems, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China;
? Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Based on SIMPLE arithmetic in a stageered grid system, Compute Unified Device Architecture (CUDA) was used to design and
implement direct numerical simulation (DNS) on graphics processing units (GPU). High Reynolds number cavity flow was
simulated on NVIDIA GTX 295, about 50 fold speedup of one GPU and 150 fold speedup of four GPUs over that of one core of
the Intel Xeon 5430 CPU was achieved. The simulation results agreed with the literature data well. GPU accelerated DNS for
high-accuracy and large-scale turbulent flow has a broad application prospect.

single-phase flow, direct numerical simulation, CUDA, GPU, parallel computing
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