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Proper Numerical Scheme to Solve the Flow Past a Circular
Cylinder with Time and Grid Size Variations
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Abstract

The purpose of this study is to present the most effective numerical scheme to calculate the unsteady
flows. In order to calculate the flow quantities of flow past a circular cylinder, Three-time level and
five convective schemes are applied to unsteady and convective terms, respectively. The values obtained
are compared with those from the existing experimental and numerical studies. At Reynolds numbers
up to 160, time intervals can be expanded 10 times of Implicit Euler scheme using Three-time level
method, and it is found that QUICK and CUI schemes work much stable than others even if less grid
density conditions. The combination of Three-time level and QUICK scheme gives high resolutions for
laminar unsteady problems with PC level.
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Table 1 One-parameter family of convection schemes

Scheme | x | expression for ¢, when U, > () | expression for ¢, when U, <0
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Fig. 4 Drag and lift coefficient with time step
size variations.(Re=200, 160 X 80)
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Table 2 Comparison of results for flow over
a circular cylinder at Re=200

Cp C. &t
While'(Exp.) 1.3
Kavaznay'"”/(Exp,) 0.19
Roshko'“(Exp.) 0.19

Rogers"” 1334005 +068 0.19
Rosenfeld et al.'” | 1.31£0.04 *0.65 020
Braza et al.” +£0.77 020

Miyake''” 1.3410.043 +0.67 0.196
Present 201 x 131 Grid, 4t=0.03

QUICK 1.341£0.045 =0.615 0.196

CuI 1.320.041 £0.599 0.196

TVD 1.33+0.037 +0.585 0.188

CDs 1.3070.035 =0.550 0.192
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Fig. 6 Drag and lift coefficient with grid density variations.(Re=200, 4¢=0.03)
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