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Abstract: [Objective] The direct numerical simulation (DNS) of hypersonic turbulence requires great many
grids points and time steps. Therefore, the amount of calculation is very large. Excessively long

time of calculation is an important reason that DNS cannot be applied in real applications. In
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order to accelerate the calculation, design of a high-performance computational fluid mechanics program OpenCFD-

SCU under the CPU/GPU Heterogeneous System Architecture (HSA) is introduced in this paper. [Method] This

program is based on the CPU [fortran] code OpenCFD-SC which is a high-precision finite difference solver developed

by the authors. OpenCFD-SCU has the same program framework as OpenCFD-SC, and the computing part of the GPU

program is programmed by CUDA to ensure that all arithmetic operations are completed on the GPU. [Results] In a
same DNS task, the GPU version of OpenCFD-SCU is 60 times faster than the CPU version of OpenCFD-SC. The computing

power of GPU is much higher than that of CPU. Using GPU can effectively accelerate the calculation, which is the future

trend of DN programs for hypersonic turbulence. [Conclusion] In the future, we believe that more and more hypersonic

turbulence simulation can be moved to the GPU.

Keywords: hypersonic turbulence; DNS; GPU
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