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A Study on Wake Flow behind a pair of Circular Cylinders with gap

Junho Kim", Minsun Choi™,
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Abstract :

Daehwan Cho™,

Keongwoo Lee™

This experimental study investigates the wake flow behind a pair of cylinders

displaced normal to a free stream. In this experiment, the principal aim is to investigate
the transition mechanism of the large vortex generating process in the wake having unique

vortex shedding pattern. associated with the

gap difference between the cylinders. The

detailed visualization is carried out using the PIV measurement. The transition mechanism
of the large generating vortex is clarified by showing the streak lines. the vorticity and the

statistical fluctuating velocity distributions.
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Fig.2 Coordinate system
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Table 1 Experimental Condition

Item Specification
Image board DT3155 (640 x 480 Pixel, B/W)
Visualization Light source 5W Argon-lon Laser, A=514/m
Equipment — _ _
Sheet light Cylindrical Lens & Fiber Line, about 1.5mm

Measuring condition

Gap ratio(H/d)

H/d=2.0, H/d=2.2, H/d=2.4

Reynolds Number

3.0%10°. 50%10°

Particle

PVC(Specific Gravity:1.02, 90~150m)

Resolution

1/400 sec.(High Speed Camera, Photron, B&W)

Image processing

Calculation Time

20 second/Frame(200MHz, PentiumII)

Image Record

Hi-8mm, Sony, Model:Pro5000

Data for Time-mean

100~300 Frame(Random Acquire)

Identification

CACTUS'2000(grey-level cross correlation algorithm)

Error Vector(%)

Under 0.5 %/Frame, Average :

about 0.15%
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Fig.4 Compare of velocity distribution along the
x-direction(Re=3% 10%)
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Fig.5 Streamlines around upper cylinder
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Fig. 7 Instantaneous Streamlines

4. A€

ol AFNNE HASEA Bx7d AeH
AVZWEER) 9 4554 L S48
@ NzA22A HAud B2 5y F

01A019

Heg A olE Ast #
B9t PIV 7—1\%——% d‘iimﬁ AAE S B A
FFEEAT AH dFAoldN FEREE
ZAMR T A S %<—‘:— eFg 37 A5
A& HAn 22018904 AP LF| G} o
By x/d=2.09 A HIESEFERI}
aA F7rsdd. dA8lzt 2 H/d=249M &
Badee FEI yHEE %’ﬂoi FrAF8EA
ebgon, 271l ddd BY dddddg #
o] ArEE 2ot FAE SARFE Aol EA

s4tch.

aEd

n¥_

{11 CHK.Williamson, "Vortex Dynamics in the
Cylinder Wake,” Annu. Rev. Fluid Mech,
Vol. 28, pp.477-539, 1996

[21 HObara and Y.Matsudaira, “Vortex
Gerating Process behind a Pair of Circular
Cylinder’'” Proc. of 4th KSME-JSME Fluids
Eng. Conf.,, pp.141-144, Tokyo, 1998

[3] G. S. West and C. J. Apelt, “The Effects of
Tunnel Blockage and Aspect Ratio on the
Mean Flow Past a Cylinder with Reynolds
Numbers Between 10’ and 10™, J. Fluid
Mech., Vol. 114, pp. 361-377, 1982

f41 JHGerrard, "The Mechanics of the
Formation region of vortices behind Bluff
bodies,” J. Fluid Mech. Vol25, part2,
pp.401-403, 1966

(5] A4d, A, U5 23FHFA g =
F58 dHRAEY A3 qaviAgs =F
Z, Vol. 15, No. 6, pp. 2062~ 2072. 1991

(6] 984, €57, ol&4, 43, “ReynoldsF
o} dHAEe ¥ge g HAGYFTY FF
gl o] Age #Y AEH IF" 9]
Agts =84, Vol. 22, No. 7, pp. 889-898.
1998

[7] =243, A& “ 428NN dF FFE
Aol Td JF7, A =&3F, Vol
13, No5, pp. 1023-1031. 1989

(8] 143, HAL, “sid-PIVe] BF ¢ 4/
371 A S8 A], Vol 36, No. 12, pp. 1146-
1162. 1996

M-139



