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Flow around an Oscillating Circular Cylinder in a Uniform Flow
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Abstract

A visual study has been made of the flow around a circular cylinder performing sinusoidal oscillations in a
uniform flow. The frequencies of the cylinder have been changed from 10 to 30Hz.

When a cylinder has been oscillated normal to the uniform flow direction, the width of the wake behind the
cylinder becomes large. As the result, the length of the twin vortices becomes large and the frequency of the vortex

street in the wake becomes small.

On the other hand, when the cylinder has been oscillated in a uniform flow direction, the flow in the wake behind
the cylinder was accelerated by the secondary flow induced by the cylinder and the separated wake region has been

disappeared.
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Fig.1 Circulatory streaming around an oscillating circular
cylinder.
d =0.60cm, £=60.0Hz, s =0.028cm, te =30sec.
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Fig.2 Schematic diagram of the apparatus.
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(b) s/d =0.0251, te =60sec. (d) s/d =0.0414, te =60sec.

Fig.3 Flow around a cylinder oscillating normal to the uniform flow direction.
d =1.09cm, U =0.0838cm/s, R =9.9, f=20.0Hz.

(b) s/d =0.0189, te =30sec. (d) s/d =0.0266, te =10sec.

Fig.4 Flow around a cylinder oscillating normal to the uniform flow direction.
d=1.09cm, U =0.251cm/s, R =30.1, f=30.0Hz.
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Fig.5 Relationship between //d and s/d at R =9.9.
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Fig.6 Relationship between I/d and s/d at R =22.3.
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Fig.7 Relationship between //d and s/d at R =30.1.
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Fig.8 Relationship between I/d and wsd/v atR=9.9.
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4.0
R=30.0
U=0.25Icm/s I
O 10Hz ¢
3.0} e 20 e/
e 30 /

I/d (f
2.0} ej
]

1.0 -
10* 10° 10°
wsd/y

Fig.10 Relationship between //d and wsd/ v at R=30.1.
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Fig.11 Flow around a cylinder oscillating normal to the uniform flow direction.
d=1.09cm, U=1.02cm/s, R =104, f=20.0Hz.
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Fig.12 Relationship between f,d/U and s/d at R =110.

0.20 - T v
- .
015
td/u
R=20G0
o.l0 0 10w
e 20
8 30
0.05 - s :
10° 1" s/d 10" 10

Fig.13 Relationship between f,d/U and s/d at R =200.
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Fig.15 Relationship between f,d/U and wsd/ v at R=200.
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(a) PREHIEL . te =Ssec.

(b) s/d =0.0035, te =5sec.
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(d) s/d =0.0447, te =Ssec.

Fig.16 Flow around a cylinder oscillating parallel to the umform flow direction.
d =1.09cm, U=0.410cmv/s, R =35.4, f=15.7Hz.
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(a) TRENEL | te =1/8sec.

(b) s/d =0.0366, te =1/8sec.

(c) s/d =0.0706, te =1/8sec.

(d) s/d =0.106, te =1/8sec.

Fig.17 Flow around a cylinder oscillating parallel to the uniform flow direction.
d=1.09cm, U=2.37cm/s, R =222, {=20.0Hz.
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Fig.18 Relationship between f,d/U and s/d at R =108.
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Fig.19 Relationship between f,d/U and s/d at R =211.
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