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NUMERICAL STUDY ON TURBULENT FLOW OVER CYLINDER
USING IMMERSED BOUNDARY LATTICE BOLTZMANN METHOD WITH MULTI RELAXATION TIME

Hyung Min Kim™

Immersed boundary lattice Boltzmann method (IBLBM) has been applied to simulate a turbulent flow over
circular cylinder in a flow field effectively. Although IBLBM is very effective method to simulate the flow over a
complex shape of obstacle in the flow field regardless of the constructed grids in the calculation domain, the results,
however, become numerically unstable in high reynolds number flow. The most effective suggestion to archive the
numerical stability in high Reynolds number flow is applying the multiple relaxation time (MRT) model instead of
single relaxation time(SRT) model in the collision term of lattice Boltzmann equation. In the research MRT model
for IBLBM was introduced and comparing the numerical results obtained by applying SRT and MRT. The hydraulic
characteristic of cylinder in a flow field between two parallel plate at the range of Re <2000 represented and it is
also compared the drag and lifting coefficients of the cylinder calculated by IBLBM with SRT and MRT model.

Key Words : 73 AAH2220HH (Immersed Boundary Lattice Boltzmann Method), Ths-¢+3}AI17F (Multiple Relaxation Time),
W55 (Turbulent Flow), SGSXE.2 (Sub Grid Scale Model), A& ] H-5 (Flow Over Cylinder)
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Fig. 1 Computational domain and geometry of the channel
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Fig. 2 Contour plot of vorticity at Re = 500, 1000, 2000 using SRT and MRT
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Table 1 Comparison of drag coefficient, strohal number and length of recirculating zone of flow over circular cylinder at Re = 20 and 100

Re =20 Re =100
e LB IB-LBM N-5 LB IB-LBM
SRT MRT SRT MRT
Cp | 5570~5590 | 5557~5.816 | 5.617 5.651 Cp | 3220~3.240 | 3.198~3.951 3.109 3.114
Lr/D - 0.767~0.895 | 0.869 0.839 St 0.295~0.305 | 0.278 ~0.300 0.304 0.306
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Fig. 5 Drag coefficient of cylinder at various Reynolds number
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Fig. 6 Strouhal number of the vortex shedding at
various Reynolds number
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