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Numerical study on aerodynamic mechanism of rectangular cylinders
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Abstract; Structures with rectangular-section are widely used in the field of civil engineering, whose aerodynamic
mechanism needs to be clarified further. The flow field around the rectangular cylinders with aspect ratios of B/D
=1~ 4 is simulated using Aw SST turbulent models. The effects of the aspect ratio on the aerodynamic
characteristics and flow fields are investigated. Three categories of flow structure are proposed for various aspect
ratios. The relationship between flow structures, pressure fields and aerodynamic forces are discussed as well.
Results show that there is no reattachment of separated shear layers for the cylinders of B/D=1 and 2. However,
for B/D=2, the special secondary vortices generated in the near wake of the cylinder, which causes a delay of
vortex shedding and a noticeable decrease of Strouhal number. As for B/D=3 and 4, the reattachments of the
separated shear layers promote the occurrence of separation bubbles on the side surface of the cylinder, which
results in a narrower wake width, a reduction of drag force and a recovery of pressure at the side surface near the
trailing edge.
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Fig. 3 Mean pressure coefficient distribution
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