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Fluid Forces on a Swinging Cylinder in a Fluid
— 3rd Report, Separation Vortex about a Suddenly
Accelerated Cylinder —

Ryozo IsHiwATA and Takashi KAWAGUCHI

Abstract

It is known that manipulators of marine robots are oscillated by Karman-vortex shed from
themselves when they move in a water. Therefore, as a fundamental study, flows about a circular
cylinder turned steadily round its end were visualized in the second report®. In the present report,
flows when the cylinder started suddenly to swing were visualized by means of hydrogen-bubble
method because it was necessary to be understood the flow structure, especia]ly the separation
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mm, and the length / was 300 mm or 196 mm ; the angular velocities 2 ranged from 0.0754 to 0.603
rad/s; the Reynolds numbers based on the peripheral velocities of test cylinders Re ranged from
705 to 3.61x10°. The behaviour of vortex shedding from the cylinder depended on //d and 7/1.
Roughly asymmetric vortex was observed in low Reynolds number. In high Reynolds number
twin vortex appeared behind the cylinder as soon as it began to swing and collapsed by turbulence

after a while.
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Fig. 1. Schematic view of experimental apparatus.
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Fig. 2. Visualization condition.
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Fig. 3. Separation vortex about a suddenly swung

cylinder.
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Fig. 4. Separation vortex about a suddenly swung
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. Separation vortex about a suddenly swung
cylinder.

(1/d=6.53, r/1=0.71, Re=2.69X10%, Rer =
1.9x10%)
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Separation vortex about a suddenly swung
cylinder.
(1/d=6.53, r/1=0.71, Re=1.57x10%, Rer=
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Fig. 6.
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Fig.7. Vortex patterns for a suddenly swung cylin-

der.
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Fig. 8. Vortex patterns for a suddenly swung cylin-

der.

(1/d=10.0, »/1=0.80)

Re

3000 T T T T T T
See Fig.7 for notation.
2000 [
N 14000
- A A
: NS EEY
sesd8ed R &fm
® 06060606 0 06 0 0O
1000 f ® 06006 06 00 O O o
EEEEEEREREE]
e ® 0006 06 06 0 0 0 0l
® © 06060 06 000 0 O
® 060606 06 06 06 0 0 0 o
i {1000
1 ' 1 A 7 3 L 0
1 2 3 4 5 6
x/d
Fig.9. Vortex patterns for a suddenly swung cylin-
der.
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