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Flow Analysis over Moving Circular Cylinder Near the Wall at Moderate

Reynolds Number
Seung-Hyun Kwag¥
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Abstract: The aerodynamic characteristics of circular cylinder in a channel are studied to make clear the
flow feature by solving the Navier-Stokes equation based on the finite volume method with unstructured
grids. Reviews are made on with the vorticity, velocity, dynamic pressure, residual and drag, where the
Reynolds numbers are 50 and 100. The flows for Re >50 shows the vortex shedding in the wake, and the
result is the same as the case of moving cylinder. The ground effect of flat bottom results in the growth
of vortex, being generated in the upper side of the cylinder and elongated in the rear. As the cylinder
approaches to wall, for example 0.6, the cylinder plays as a role of blockage to obstruct the flow between
the cylinder and wall. The drag coefficients are compared with others' results to confirm the validity of the
present numerical simulation.

Key words: Flow Analysis, Cylinder Flow, CFD (Computational Fluid Dynamics), Moderate Reynolds Number
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Figure 2: Vortex mechanism
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Figure 3(a): Grid view Figure 3(b): Grid
generation
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Figure 3(c): Domain partitioned for clustering(a=2.0)
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Figure 4(a): Vorticity
contour of flow over
fixed cylinder

Figure 4(b): Vorticity
contour of flow over
moving cylinder
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Figure 5(a): Pressure contour of flow over fixed
cylinder at Re=50

Figure 5(b): Pressure contour of flow over moving
cylinder at Re=50
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Figure 6(a): Streamlines of flow over fixed cylinder
at Re=50

cylinder at Re=50
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Figure 7(a): Streamlines of flow over fixed cylinder

at Re=100

Figure 7(b):  Streamlines of flow over moving
cylinder at Re=100
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Figure 8(a): Vorticity contour moving cylinder at
Re=50 and a=2.0

Figure 8(b): Vorticity contour moving cylinder at
Re=50 and a=1.0
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Figure 8(c): Vorticity contour moving cylinder at
Re=50 and a=0.6
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Figure 9(a): Vorticity contour moving cylinder at
Re=100 and a=2.0

Figure 9(b): Vorticity contour moving cylinder at
Re=100 and a=1.0
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Figure 9(c): Vorticity contour moving cylinder at
Re=100 and a=0.6
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