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Effect of Cylinder Aspect Ratio on Wake Structure Behind a Finite Circular
Cylinder Located in an Atmospheric Boundary Layer

Cheol Woo Park and Sang Joon Lee

Boundary Layer(2h 7} 73 A1 %)
Abstract

The flow around free end of a finite circular cylinder (FC) embedded in an atmospheric boundary layer
has been investigated experimentally. The experiments were carried out in a closed-return type subsonic wind
tunnel with varying aspect ratio of the finite cylinder mounted vertically on a flat plate. The wakes behind a 2-
D cylinder and a finite cylinder located in a uniform flow were measured for comparison. Reynolds number
based on the cylinder diameter was about Re=20,000. A hot-wire anemometer was employed to measure the
wake velocity and the mean pressure distributions on the cylinder surface were also measured. The flow past
the FC free end shows a complicated three-dimensional wake structure and flow phenomenon is quite
different from that of 2-D cylinder. The three-dimensional flow structure was attributed to the downwashing
counter rotating vortices separated from the FC free end. As the FC aspect ratio decreases, the vortex
shedding frequency decreases and the vortex formation length increases compared to that of 2-D cylinder,
Due to the descending counter-rotating twin-vortex, near the FC free end, regular vortex shedding from the
cylinder is suppressed and the vortex formation region is hardly distinguished. Around the center of the wake,
the mean velocity for the FC located in atmospheric boundary layer has large velocity deficit compared to that
of uniform flow.
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Fig. 2 Mean streamwise velocity and turbulence
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layer measured at FC location (X=0)
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Fig. 5 Top view of wake behind L/D=6 finite
cylinder at mid-height of the FC (Z/1.=0.5)
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Fig. 6 Cross-sectional flow visualization near the free
end of L/D=6 cylinder in ABL (counter-
rotating twin-vortex)

AE AFde AUHA dedg ddfgsol AR
gho) o g 3 HdhE 9E 4 (vortex pair) g ©]F
o, N AT JHAM ZFHFF WER T
HHog2 FYdH+v F5H AE Ef o xeld
A glAEY, YFFRe] FYRFEZ IAEE
FEYHE o]F T Utk

o] }EHE AFFFHY FYIHN/D=0)E 7]
Fog M AHeY AV7t vlxset ol
ot 42 Atzhd 7fi(delta wing)d) E ol A v}
= EHY e A 4EY ot AAWE, 2
E%9] o= WA ANFEo R 3Hstn o o
¥ gitzen 959 Jep P

1825

(a) Z/L=1.083 (d) Z/1.=0.958

(e) ZIL=0917

(b) Z/L=1.042

S

(f) Z/1.=0.875

(c) Z/L=1.0
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