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NUMERICAL STUDY ON FLOW OVER CIRCULAR CYLINDER
USING NO SLIP BOUNDARY TREATMENT

Jung Ho Kangl and Hyung Min Kim”

NSBT(No Slip Boundary Treatment) is a newly developed scheme for the treatment of a no slip condition on
the solid wall of obstacle in a flow field In our research, NSBT was used to perform LBM simulation of a flow
over a circular cylinder to determine the flow feature and aerodynamics characteristic of the cylinder. To ascertain
the applicability of NSBT on the complex shape of the obstacle, it was first simulated for the case of the flow over
a circular and square cylinder in a channel and the results were compared against the solution of Navier-Stokes
equation. The simulations were performed in a moderate range of Reynolds number at each cylinder position 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 in the range of 200~250. For the gap parameter v=2 cases at Re>240, the vortex
shedding were symmetric and it resembled the Karmann vortex. As the cylinder approached to one wall, the
vorticity significantly veduced in length while the vorticity on the other side elongated and the vorticity combined
with the wall boundary-layer vorticity. The resultant C, by LBM concurred with the results of DNS simulation

performed by previous researchers.
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Fig. 1 The velocity space of the 9 velocity model(D2Q9)
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Fig. 5 Streaming process between nodes in fluid and solid sites
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Fig. 7 Velocity vector plot and streamlines near the region of the
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Fig. 8 Contour plots of the velocity and streamlines at 50000 time
step. (a) Re=150, h=25(Center in y-direction) (b) Re=150,
h=25(Center in y-direction)
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Fig. 10 Contour plot of velocity for Re=200 and Re=500. (a) and
(b) are contour plot of velocity for NSE and LBM for
Re=200. (c) and (d) are contour plot of velocity for NSE
and LBM for Re=500.
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Fig. 14 Mean drag coefficient of LBM dependence on the
Reynolds numbers for =2.0, 1.25, 0.75, 0.5,and 0.3
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