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Numerical Simulation of the Flow around Rectangular Cylinders with Critical Depth
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Three-dimensional numerical simulations of the flow around rectangular cylinders with different depth-to-height
ratios, d/h = 0.4, 0.5, 0.6, are carried out by means of a finite difference method for the Reynolds number
of 3000. The cylinder with d/h = 0.5, for the spanwise length of 10h, show characteristic fluctuations in base
pressure, with alternately high and low values respectively. This is caused by a sudden change in the flow pattern
around the cylinder, associated with the vortex formation.
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Fig.1 The base pressure coefficient, Cp,, variation with

depth-to-height ratio, d/h. O, Ohya.?)
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Table 1 Drag, r.m.s. of fluctuating lift, base pressure co-
efficient and Strouhal number

d/h  Cp Crims -Cp, St

0.4 249 0.482 1.80 0.146
0.5 2.84 0.929 2.39 0.142
0.6 3.05 1.59 2.74 0.146
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Fig.2 Time histories of the base pressure coefficient, Cp,, With Re = 3000.
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Fig.3 Instantaneous pressure constant surface around a rectangular cylinder with d/h = 0.5.
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