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A Study on the Flow-Induced Vibration of Tube Array in
Uniform Crossflow(11)

On the Flow-Induced Vibration of Two Interfering Circular Cylinders in Tandem
Ki Baik Lee, Bong Hwan Kim and Jang Sik Yang

Key Words : Circular Cylinder (43), Vortex-Induced Vibration(#}e7] =%), Fluidelastic
Instability (+2 e} £<eFA), Wake-Induced Vibration(&F03>] =%), Proximi-
ty-Induced Vibration(2#-§%¢7] A%), Natural Frequency (282 %%), Vor-
tex Shedding Frequency (&}5 F3t4)

Abstract

The wake-induced vibration and proximity-induced vibration of two interfering circular cylin-
ders in tandem are investigated experimentally, using an elastically supported cylinder and a
fixed cylinder in uniform crossflow. Dynamic responses and flow periodicity in wake are
measured to investigate the effect of system parameters on aerodynamic instability. The parame-
ters include the free stream wind velocity and the position of two interfering circular cylinders.
The oscillating behavior of the amplitude of the elastically supported cylinder is changed by
varying the position, the relative gap spacing between two interfering circular cylinders and the
reduced velocities. In small gap spacing between the elastically supported cylinder located to
upstream and the circular cylinder fixed to downstream, the fluidelastic instability is founded.
The vibration amplitude decreases notably as gap spacing between two interfering circular
cylinders becomes large. The dynamic behavior at g/D=4.0 is similar to that of the single circular
cylinder.
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Tabel 1 Experimental conditions for oscillating cylinders
Test D L m k fre é material
No. (mm) (mm) (10~%kg/m) | (102N/m) (Hz) (1079)
1 18.0 300 16.61 13.82 135 7.87 PVC
2 18.0 300 16.58 15.66 155 7.15 PVC
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Fig. 2 Displacement response and Strouhal number
of the upstream elastically-supported cylinder
(g/D=0.125, 0.25, 0.5)

ozl =zl

e

+ g/D=0.125, 0.25%} wlarAZ Eab
A% Aol Qi
7] e E4F AFel A¥H AFATE
epz gleh ele{dt Ay d4E Bokaian 3
Mol AlgAste o] FF AFI 4FF AF
o 35 shtelell lg wint A}, aE: &
£yl ;2 Srse fdol 10 olstelAe Al
cla ﬂiiol H““o}zl 2% AR Re= £

4 9led, A 7Aoo ol
°T°l g/D=0.125 2622 el
g/D7} o g45 Si3he Zadh
Flg. 32 913 744 g/D=1.0, 2.0, 4.09 A%
o AgAnzA g 5% A g/D=1.0

]
=

Z g/D=0.5°1++ ¢}

=
o
p= 0‘17-

< = 0.
Za

4
=

B Aol w3 A7 (1) 1521
0.5
A ]
880009 / D = 40
0.10 4

Amplitide ratio ( a/D )

(4
=)
o

"

0.4

0.3 4 2009 /0 =10
P Qootag / 0 = 2.0
2AALG /D = 40

@
N

]

[
JO‘ZAMW
z

5 ;

< e

3

o

p=t
&

=]
i

0.0 T

T
[} 10

20 30
Reduced Velocity ( Ur )

T

40

50

Fig. 3 Displacement response and Strouhal number
of the upstream elastically-supported cylinder
(g/D=1.0, 2.0, 4.0)
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