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Turbulent Flows solved by Lattice Boltzmann Method with Octree-based Mesh Refinement using GPU
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This paper shows an efficient GPU implementation of Lattice Boltzmann Method (LBM) with Octree—based Mesh
Refinements. For the stability and accuracy in solving turbulent problems, Multiple Relaxation Time (MRT)
collision term and Coherent—structure Smagorinsky Model LES are adopted to the present method. Validations
of turbulent channel flow and a flow around a cylinder are performed, and the present method showed reasonable
results in the validations. A flow around a bicyclist is computed for an example of application. It is shown that
the present method can calculate the application problem accurately, while reduces 95.92% number of grids from

uniform mesh.
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Fig. 1: Octree-based Mesh Refinement.
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Fig. 2: Refined mesh of rectangular computational area

with multiple octrees.
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Fig. 3: Temporal sequences in different mesh refine-

ments.
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Fig. 4: Result of a turbulent channel flow with uniform

mesh.
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Fig. 5: Result of a turbulent channel flow with octree-

based mesh refinement.
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Fig. 6: Drag coeflicient of a sphere with various Re

numbers.

Fig. 7. A flow around a bicyclist.
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