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Lattice Boltzmann method for oscillatory boundary
layer of circular cylinder flow

Yang Guang-wu, Liu Yan-hong
(College of Mathematics, Jilin University, Changchun 130012, China)

Abstract; A new method, rotation-assemble-average method, for the oscillatory boundary layer flow around a
circular cylinder, was proposed. This rotation assemble is consist of same systems and same flows except used
different lattice grids. By simulating the oscillatory boundary layer flow around a circular cylinder, it was
found that fluid particles movement along the direction of getting away the circular cylinder in the parallel
direction of oscillatory, the fluid particles movement along to the circular cylinder in the vertical direction, and
the second flow phenomenon with four vertexes near the circular cylinder in the same time. The numerical
results agree with classical theoretical results. This method can be used to other problems of flows around
circular cylinder.
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Fig.3 Patterns of the velocity field of the main flow
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