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A Numerical Study of laminar vortex-shedding past a circular cylinder

O HTD, 3312
T. G. Kim, N. Hur

A Numerical study of laminar vortex-shedding past a circular cylinder has been performed widely
by many researchers. Many factors, such as numerical technique and domain size, number
and shape of grid, affected predicting vortex shedding and Strouhal number. In the present
study, the effect of convection scheme, time discretization methods and grid dependence were
investigated. The present paper presents the finite volume solution of unsteady flow past
circular ‘ctylinder at Re=200, 400. The Strouhal number was predicted using UDS, CDS,
Hybrid, Power-law, LUDS, QUICK scheme for convection term, implicit and crank-nicolson
methods for time discretization. The grid dependence was investigated using H-type mesh
and O-type mesh. It also studied that the effect of mesh size of the nearest adjacent grid of
circular cylinder. The effect of convection scheme is greater than the effect of time
discretization on predicting Strouhal. It has been found that the predicted Strouhal number
changed with mesh size and shape.
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Table 1 Strouhal number in comparison with other numerical study

Re St
A. Sohankar et al. 200 0.203
Rogers et al. 200 0.190
Rosenfeld 200 0.20
Braza et al. 200 0.20
Miyake 200 0.196
Kiya et al 100 0.150
A. Sohankar et al. 100 0.190
Wy 5 200 0.188~0.196
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Fig. 1 Computational domain and boundary condition
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Fig 2. Computational mesh
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Fig. 3 Velocity prediction for various convection scheme
(Re=400, 4t=0.002sec, Crank-nicolson)

Table 2 Strouhal number in comparison with convection and time discretization

Re=200 Re=400
Convection Scheme Implicit Crank-Nicolson Implicit Crank-Nicolson

UDS 0.151 0.148 0.169 0.162

Hybrid 0.175 0.169 0.172 0.163
Pow.-law 0.178 0.168 0.172 0.163

CDS 0.178 0.172 0.192 0.184

LUDS 0.243 0.230 0194 0.189
QUICK 0.246 0.235 0.265 0.256
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Table 3 Strouhal number with various mesh type

(Re=200, 4t=0.001sec)

4r/R HE Az oy 4x
0.2 0.231 0.258
0.16 0.225 0.261
0.08 0.223 0.266
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Fig. 4 Time dependent velocity dependence on 4r/R (H-type mesh)
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Fig. 5 Time dependent velocity dependence on 4r/R (O-type mesh)
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