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Abstract

o)
T

CMBT(Curved Moving Boundary Treatment) is a newly developed scheme for the treatment of a no

slip condition on the

curved solid wall of moving obstacle in a flow field. In our research, CMBT

was used to perform LBM simulation of a flow over a moving circular cylinder to determine the flow
feature and aerodynamics characteristic of the cylinder. To ascertain the applicability of CMBT on the
complex shape of the obstacle, it was first simulated for the case of the flow over a fixed circular
cylinder in a channel and the results were compared against the solution of Navier-Stokes equation
with deforming mesh technique. The simulations were performed in a moderate range of reynolds
number at each moving cylinder to identify the flow feature and aerodynamic characteristics of circular
cylinder in a channel. The drag coefficients of the cylinder were calculated from the simulation results.
We have numerically confirmed that the critical reynolds number for vortex shedding is ar Re=250 and
the result is the same as the case of fixed cylinder. As the cylinder approaching to one wall, the 2nd
vortex is developed by interacting with the wall boundary-layer vorticity. As the velocity ratio increase
the third vortex are generated by interacting with the 2nd vortexes developed on the upper and lower
wall boundary layer. The resultant C, decrease as reynolds number increasing and the Cd approached

to a value when Re>1000.
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Fig. 1 Layout of the regularly spaced lattices and

curved wall boundary
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Fig. 2 Illustration of the boundary conditions for an
obstacle wall located arbitrarily between two
node sites in one dimension
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Fig. 4 Formations of the grid in LBM and NS
Simulation
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Table 1 List of applying parameters for LBM and

NS simulation. (*denotes NS simulation)

Re | R, | Frequency | Y, . Viax U Viscosity
0 - 0.0 0.0 0.1 0.1
0.5 0.00053 15 0.05 0.1 0.1
>0 1 0.00106 15 0.1 0.1 0.1
2 0.00212 15 0.2 0.1 0.1
0 - 0 0 0.1 0.05
0.5 0.00053 15 0.05 0.1 0.05
/8 * 5 2.375 4.75 0.2375
100 1 0.00106 15 0.1 0.1 0.05
/8 * 5 2.375 2.375 | 0.11875
0.00212 15 0.2 0.1 0.05
g 1/8 * 5 2.375 | 1.1875 | 0.0593
0 - 0 0 0.1 0.025
0.5 | 0.00053 15 0.05 0.1 0.025
0.5 0.001 15 | 0.0942 | 0.1884 | 0.0471
0.5 0.0005 15 | 0.0471 | 0.0942 | 0.0235
200 | 0.5 0.00033 15 | 0.0314 | 0.0628 | 0.0157
0.5 0.00025 15 10.0235 | 0.0471 | 0.0117
0.5 0.0002 15 0.018 | 0.0376 | 0.0094
1 0.001 15 0.1 0.1 0.025
2 0.0021 15 0.2 0.1 0.025
0 - 0 0 0.1 0.01
0.00053 15 0.05 0.1 0.01
500 03 /8 * 5 2.375 4.75 0.0475
. 0.001 15 0.1 0.1 0.01
1/8 * 5 2.375 2.375 0.0237
9 0.0021 15 0.2 0.1 0.01
1/8 * 5 2.375 | 1.1875 | 0.0118
0 - 0 0 0.1 0.005
1000 0.5 0.00053 15 0.05 0.1 0.005
1 0.00106 15 0.1 0.1 0.005
2 0.00212 15 0.2 0.1 0.005
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Fig. 5 Pressure and vorticity contour plots simulated by LBM and NS at Re=100, Rv=0.5 (The first and

second vortex are marked by and [2])
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Fig. 8 Contour plots of vortex shedding at Re =
200 and various velocity ratio (the second
vortex is marked by [2])

Fig. 9 Contour plots of vortex shedding at Re =
500 and various velocity ratio (the second
and third vortex are marked by [2], [3])
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