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A New High Resolution Scheme and Its Application in CFD

WU Junhong, WANG Baoguo
School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China

Abstract In this paper, a new high resolution scheme based on wavelet singularity analysis is proposed. Wavelet transform is used to
analyze the flow fields and the wavelet coefficients are used to control the numerical method. In order to verify the effectiveness of the new
method, five typical examples are calculated: 2D supersonic flow over a forward—facing step; 2D transonic flow over the RAE 2822 airfoil;
2D transonic flow through the VKI-LS59 turbine cascade; 3D transonic flow in axial compressor rotor, NASA Rotor 37 and 3D transonic
flow in axial fan rotor, NASA Rotor 67. The numerical results show that this new high resolution scheme can be used in complex internal
and external flow fields, and the new method can better capture the discontinuity (such as rarefaction wave, contact discontinuity and shock
wave) in the flow fields. Compared with TVD schemes (Total Variations Diminishing schemes), ENO schemes (Essentially Non—Oscillatory
shock capturing schemes), the new method is more efficient because TVD and ENO are only used for the grids with singularity. It is also
shown that with the new method, the same resolution for the shock wave can be achieved under the same computational grids but with
much reduced computation time, about one fifth of that by TVD/ENO schemes.

Keywords new high resolution scheme; complex flow fields computing; computational efficiency
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Fig. 2 Results of 2D supersonic flow over a forward—facing step at different instants
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Fig. 3 Singularity analysis results of 2D supersonic flow over a forward-facing step at different instants
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Fig. 4 Results of 2D transonic flow over the RAE 2822 airfoil
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