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Numerical Study on Flow over Moving Circular Cylinder Near the Wall
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Abstract

Immersed boundary method (IBM) is the most effective method to overcome the disadvantage of LBM
(Lattice Boltzmann Method) related to the limitation of the grid shape. IBM also make LBM possible to
simulate flow over complex shape of obstacle without any treatment on the curved boundary. In the
research, IBLBM 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
IBLBM on the moving obstacle near the wall, 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 moving cylinder in the
channel using IBLBM. 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 and lift coefficients of the cylinder were calculated from the simulation results. We have
numerically confirmed that the critical Reynolds number for vortex shedding is Re=50 and the result is the
same as the case of fixed cylinder. As the cylinder approaching to a wall (y< 2.5), the 2nd vortex is
developed by interacting with the wall boundary-layer vorticity. When the cylinder is very closed to the
wall, v < 0.6, the cylinder acts like blockage to block the flow between the cylinder and wall so that the
vortex developed on the upper cylinder elongated and time averaged lifting and drag coefficients abruptly
increase.
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Fig. 2 \orticity contour of flow over fixed
cylinder(a) and moving cylinder(b) at Re
=50
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Fig. 3 Pressure contour of flow over fixed
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Fig. 4 Streamlines of flow over fixed(a) and
moving(b) cylinder at Re = 50
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Fig. 5 Streamlines of flow over fixed (a) and
moving (b) cylinder at Re = 100
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Fig.
at Re=50 with various -~

6 \orticity contour plots over moving cylinder

Fig. 7 \orticity contour plots over moving cylinder

at Re=100 with various -~y
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Table 1 Comparison of drag coefficients of fixed 4
and moved cylinder at y=2.5 (* denotes 45y
Mei™ and Schafer®®s results) “F =S e+
Drag Coefficient
Re Fixed Cylinder Moving Cylinder
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