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Effect of Free End Shape on Wake Structure Around a Finite Cylinder
Located in an Atmospheric Boundary Layer

Cheol-Woo Park and Sang-Joon Lee
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Abstract

The flow structure around the free end of a finite circular cylinder (FC) embedded in an atmospheric
boundary layer (ABL) over open terrain was investigated experimentally with varying the free end shape. The
experiments were carried out in a closed-return type subsonic wind tunnel. A finite cylinder with an aspect

ratio (L/D) of 6 was mounted vertically on a long flat plate. The Reynolds number based on the cylinder

diameter is about Re=7,500. The velocity fields near the FC free end were measured using the single-frame
double-exposure PIV method. As a result, for the FC with a right-angled free end, there is a peculiar vortical
structure, showing counter-rotating twin vortices near the FC free end. It is caused by the interaction between
the entrained irrotational fluids from both sides of FC and the downwash flow from the FC free-end.
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Fig. 6 Cross-sectional flow near the FC free end (X/D=0.3)
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Fig. 11 Spatial distributions of mean velocity vectors and streamwise turbulence intensity at Y/D=0
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Fig. 12 Contour plots of turbulent kinetic energy at Y/D=0 (XZ-plane, TKEx10?)
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Fig. 13 Mean velocity field and streamwise turbulence intensity distribution at Z/1.=0.983 (XY-plane)
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Fig. 14 Instantaneous velocity field behind the FC (X/D=0.3, YZ-plane)
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