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Flow-induced Vibration Characteristics of Two Circular Cylinders in a Side-by-
Side Arrangement and the Vibration Mechanism
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Abstract: This experimental study investigated the characteristics of flow-induced vibration of two elastically supported circular
cylinders in a side-by-side arrangement. In particular, the characteristics of the flow-induced vibration of the two cylinders are
investigated by changing the flow speed at each spacing ratio L/D (L is the space between two cylinders and D is the diameter of
the cylinder). To clarify the mechanism generating the flow-induced vibration of the cylinders, the flow patterns around the two
vibrating cylinders are also investigated using a flow visualization test that reproduces the flow-induced vibration of the cylinders
with a forced vibration apparatus. As a result, it is clarified that the flow-induced vibration characteristics of the two cylinders
arranged side-by-side switch among four patterns as the flow between the two cylinders is switched. Among the three
arrangements considered (tandem, staggered, and side-by-side), the arrangement that generates flow-induced vibration of the two
cylinders most easily is the side-by-side arrangement.
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(b) Front view
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Fig. 1 Experimental arrangement and definitions of symbols

(a) Side view
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Fig. 2 View of forced-vibraiton experimental apparatus for
flow visualization

57

s 54 2 vMAYE
3. 80 o IF
31 M oY S41 7Y s 54
Fig. 3> W4 wjdd 2 9759 1+44] LD
0.25 — T T
L/D=0.1
0.20F —A— Test Cyl. 1 i
| —O— Test Cyl. 2
0157 Single Cyl. i
% L
0 6 10 12725
Ur
(a) Region I (0.1=L/D<0.2)
0.15 T T T
L/D=0.4
—/— Test Cyl. 1 ]
—O— Test Cyl. 2
0.10- Voo e Single Cyl.
Yl
0.05- i .
(b) Region II (0.2=L/D=0.9)
0.15 T T T T T T T T
[ o LD=17 |
Mode ‘NI —4— Test Cyl.1 |
r —O— TestCyl.2 1
010 ™\ Single Cyl. 7]
S ]
0.05
0' ........
n 1 n 1 1 n 1 1
45 50 55 60 65 725
Ur
(c) Region III (0.9<L/D<2.1)
0.15 T T T T T T T
L/D=2.1
—— Test Cyl. 1 1
—O— Test Cyl. 2
010 L e Single Cyl.
S
3

0.05

‘4.5‘

Ur

(d) Region IV (2.1=L/D=3.2)

flow region

Fig. 3 Characteristics of flow-induced vibration of two
cylinders in side by side arrangement at each
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