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Abstract

The main content of this paper is to use the immersed boundary combined lattice Boltzmann me-
thod (IB-LBM) to simulate the moving boundary problem. By Lattice Boltzmann method, the flow
field is simulated using D2Q9 model, and the movement boundary is treated by the implicit direct
force method of the immersed boundary method, which is solved using the projection step method.
Finally, a flow around a rotating cylinder with Reynolds number of 100 at different angular veloc-
ity as a benchmark example has been simulated, and the lift and drag coefficient as well as flow
field distribution has been investigated and compared with the results of other literature. It is also
verified that the immersed boundary combined lattice Boltzmann method is valid and robust to
simulate movement boundary flowing problems.
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Figure 1. Nine base vectors in the D2Q9 lattice model
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Figure 2. Computational zone and boundary conditions
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Table 1. The numerical reslts compared with that of other papers at Q = 0 with Re =100

5 1.Q=0, Re=100 BitEER S H b CakAONTEE

Study C, C, S
SEEG-SCHR[12] 1.52 -
SESG-SCHR[13] - - 0.163
- SR 14] 1.35+0.012 +0.339 0.164
HE-SCHR15] 1.33+0.014 +0.298 0.175
HAE-SCHR[16] 1.38 +0.007 +0.300 0.169
B AE-SCHR[17] 1.37 £0.009 +0.323 0.160

e 0.108 +0.019 +0.252 0.194

Table 2. Drag and Lift coefficient statistics for the flow over a circular cylinder at Re = 100 under different rotating velocity

F2.Re=100 B, EHEAERERRETH. EORBHELERGIHE

=yl C, C, rms(C,) rms(C,) ‘6,_/50‘
Q=0 1.080£0.019 0+0.252 0.013 0.179 0
Q=0.5U/D 0.968 +0.043 —0.430+£0.258 0.023 0.182 0.444
Q=U/D 0.939 +0.065 —0.864 £0.261 0.040 0.192 0.920
Q=2U/D 0.829+0.119 —1.768 £0.312 0.078 0.225 2.133
Q=3U/D 0.650 +0.155 —2.765 £ 0.327 0.099 0.230 4254
Q=4U/D 0.388 £ 0.040 —3.877 £ 0.067 0.018 0.034 9.992
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Figure 3. Drag and Lift coefficients against time under different rotating velocity of cylinder
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Figure 4. The distance between the eyes of vortex under different rotating velocity of cylinder
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Figure 5. Isolines of vorticity for the flow over a circular cylinder at time of maximum lift coefficient under different rotat-
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