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Numerical Simulation of Flat-Plate Flow Based on Gas Kinetic Scheme
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Abstract: This paper describes the Unified Gas-Kinetic Scheme based on the BGK-Shakhov model. The
physical model of the flat flow and the processing method of the boundary were introduced, and the accuracy of
the algorithm was verified. The numerical simulation of the flow around a single plate under different Reynolds
numbers was carried out. As the Reynolds number increased, the vortex continued to be elongated, gradually
losing symmetry, forming a Karman Vortex Street. For the flow around the front and back plates of Re=300,
when the plate spacing was small, the flow field was in the symmetrical wake region, and there was no vortex
shedding. When the plate spacing was large, Carmen Vortex Street would be formed. For the flow of the upper
and lower plates of Re=300, the flow field characteristics were similar with those of a single plate when the plate
spacing was small. When the plate spacing was large, two rows of vortices were formed, and gradually merged
further downstream.
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Fig. 2 Schematic diagram of Poiseuille flow section
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Fig. 8 Vorticity diagrams of arrangement 3 at different plate
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