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NUMERICAL SOLUTION OF LAMINAR FLOW OVER SQUARE CYLINDER IN A CHANNEL
AND EVALUATION OF LBM SIMULATION RESULTS

HM. Kim

To evaluate LBM we performed the simulation of the unsteady two dimensional flow over a square cylinder in
a channel in moderate Reynolds number range, 100~500 by using LBM and Fractional-Step method. Frist of all
we compared LBM solution of Poiseuille flow applied Farout and periodic boundary conditions with the analytical
solution to verify the applicability of the boundary conditions. For LBM simulation the calculation domain was
formed by structured 500x100 grids. Prescribed maximum velocity and density inlet and Farout boundary conditions
were imposed on the in-out boundaries. Bounceback boundary condition was applied to the channel and the cylinder
walls. The flow patterns and vortex shedding stroukal numbers were compared with previous research results. The
flow patterns by LBM were in agreement with the flow pattern by fractional step method. Furthermore the strouhal
number computed by LBM simulation result was more accurate than that of fractional step method through the
comparison of the previous research results.

Key Words: #}E]2~ E-=vh¥(Lattice Boltzmann Method), £-3-2) thA) ¥ (Fractional-Step Method), A< 8HCFD), B]AA
f-%(Unsteady Flow), H]3}=4 f-E(Incompressible flow)
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Fig. 6 Mesh shape of calculation domain for fraction-step method
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Fig. 7 Instantaneous images of the flow field computed by LBM and Fractional-Step method in terms of

vortex contour plots
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