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A Numerical Study on Flow Characteristics Around Rectangular Cylinder
with Different Width-to-height Ratios
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ABSTRACT: We investigate two—dimensional laminar flow around rectangular cylinders placed
in a uniform stream. Numerical simulations are performed, using finite volume method, in the
ranges of 5)0<Re<150 and 0.1<W/H<1.0, where Re and W/H are the Reynolds number and the
width—to—-height ratio, respectively. The immersed boundary method is used to handle the
rectangular cylinder in a rectangular grid system. Comparisons with the previous results show good
agreement in Strouhal number, drag and lift coefficient. The present study reports the detailed
information of flow structure at different width-to—height ratios in the ranges of 50<Re<150.

Key words: Immersed boundary method(7}37d A1 %), Width—-to-height ratio(Z #¥4]), Rectangular
cylinder(AZF 2 €1H), Vortex shedding(¢}e] £4))
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Fig. 1 Schematic diagram for computational

domain and coordinate system.
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Table 1 Comparison of results of the present
study and reference at Re = 100 and

200
Re Reference St Cp Cryms
Present 0.141 1435 0.157

100 Sohankar et al.” 0146 147 0.156

(10)

Cheng et al. 0.144 144 0.152
Present 0151 1433 0.370

200 Sohankar et al.’ 015 1462 0377
Cheng et al"” 015 145 0372
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Fig. 2 Strouhal number as a function of
width to height ratio at three diffe-
rent Reynolds numbers of 50, 100,
150.
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Fig. 3 Instantaneous vorticity contours for

the different W/H of (a) 0.1, (b) 0.5
and (c) 1.0 at Re = 50.
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Fig. 4 Instantaneous vorticity contours for
the different W/H of (a) 0.1, (b) 0.2,
() 05, (d) 0.8 and (e) 1.0 at Re = 100.
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Fig. 6 (a) Time-averaged drag coefficient and

(b) root-mean-square(RMS) values of
lift coefficient as a function of width
to height ratio at three different Rey—
nolds numbers of 50, 100, 150.
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