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Fluid Forces Acting on a Circuler Cylinder Immersed in

a Sinusoidally Oscillating Flow at a Low Keulegan-Carpenter Number

Takasi SAITOU, Yukiyasu HIRATA, Kazuhisa URAKAWA,
and Nobuyuki KAWAMOTO

Abstract
It is the purpose of this paper to make clear the cause for the considerable dispersion of inertia and drag

coefficients of a circuler cylinder in a sinusoidally oscillating flow at low values of Keulegan-Carpenter’

s number. Drag and lift forces are measured by cantilever beam system with four PN semi-conductor

gages simultaneously. The flow around a circuler cylinder are visualised by electrolysis.

The following properties became evident after examining the experimental results. In the case of the

process from production to shedding of eddy is symmetric with respect to a line of mainflow passes

through a cylinder axis, the drag and resultant force coefficients shows a value about 2 times as mach

of asymmetric formation of eddy at same K-C number. Asymmetric formation of eddy plays an

important role to change the direction and magnitude of approaching velocity. As a result of these, it

induce strong lift and decrease of drag and resultant forces.
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Fig-1 Diagram of experimental apparatus
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Fig- 2 Measurement apparatus of fluid forces

WHOEEEEZIcB T, KC< 8% L UMTKC>14
TIHBEEIR RIS — B L BRENATH B, 8 <
KC<4iz B TIIIRENFE Rk D/ 37 — 227 b &
D LE 2% LS 3EDRIRENOEHHERLEL,
OB TOMNPARETH S EHPHEIND.



EKCEIREIR P O MM IERT 35k h (41) 41

(Uh)b

O 1st
41— ® 2nd
— ® 009 0O
) o e
— (PoORITING CO 0D O
0 1
it 3§
1 [ [ 1'08
0 10 20 KC

Fig-3 Predominant frequency on fluctuatiom of
in-line force
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Fig-4 Predominant frequensy on flactuation of
lift force
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Fig-5 Drag coefficient at maximum velocity

versus period parameter
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Fig- 6 Inertia coefficient at maximum velocity

versus period parameter
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Fig-7 Averaged maximum drag coefficient ver-

sus period parameter
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Fig- 8 Averaged maximum lift coefficient versus

period parameter
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Fig-9 Phase rag between maximum drag force

and maximum velocity
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sus period parameter
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period parameter

Photo-1 Visualized photograph of flow around circuler cylinder

KC=3.96 Re=1100
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Photo-2 Visualized photograph of flow around circuler cylinder
KC=7.40 Re=3000 T=3.93sec Um=7.53cm/s
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Fig-13 Schematic diagram of process from vortex formation to shedding
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