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A Numerical Study of the Flow around a Rectangular Cylinder with Critical Depth
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Three dimensional simulations of the flow around a rectangular cylinder with depth-to-height
ratio, d/h = 0.6, are carried out by means of a finite difference method for a Reynolds number of
1000. First, the influence of the numerial viscosity caused by a third-order upwind scheme for the
convection terms, on the results is investigated. Second, the effect of the spanwise aspect ratio
under periodic boundary conditions on the flow around a rectangular cylinder is also examined.
As the coefficient of the numerial viscosity term is changed from 0.2 to 3, a cylinder with d/h
= 0.6 clearly shows characteristic fluctuations in base pressure, indicating high and low values
alternatively at an irregular interval. As the span length is extended from 2h to 8h, a three

dimensional flow structure becomes dominant.
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