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Fluid forces and vortex-induced vibration of a circular cylinder in super critical Reynolds number
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The vortex excitation caused by the mutual interference between the periodic vortex generated in the wake of the cylindrical structure

and the vibration of the cylinder itself has been studied for a long time. This is a phenomenon in which the structure vibrates violently

in a direction orthogonal to a fast fluid flow, and it is necessary to estimate the large amplitude in advance from the viewpoint of wind

resistance safety and function maintenance. The purpose of this study is to capture the fluid force characteristics and the hydrodynamic

vibration of a cylinder at a low Scruton number for the critical Reynolds number where the drag coefficient of the cylinder rapidly

decreases.
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Figurel. Computation model of a circular cylinder

3.

AWFFE TR DT AVUIIEER T Ex « 2 h—27 X
HREREE, AR 2 A 57201, WIkET
ND1ER 2 BHEETVERMT 2, LR
IEBZCRSICFBR L TH D,

4. FHERER

EUDIZ, MEEE O ITERT 2K 282 5729,
HIEEET VST A Y R 2 b—Y g VRERERT,
ZOFOHEET VITIRe = 10°TIXH = 2D, #lliZH =
4DITFERE L1z, Re = 105/ XFIAEE 0 % 320 73%l, ik
400 5yEI L7z, FEEHESYAtIZRe = 10%1% 0.005, Re =
2.0 X 1051% 0.001, ft1i1% 0.002 TH 5, Figure2 1T LA /
NV RE T L ORIV D 5L 5 C, DHER 2 7T,
Re = 106D RMFLEEU, = 15D & & OIFEHEMAT O
FERERT, LA VRERHEINT 5 &R
T L, HEESRISR DB IR~ 2 2 b T
BN, EBRELERAONTZ, £, FrIEHHE &R
PRI IR EBIIZ E A EEITR BN o T,

14
12
1 F

* : : : "Re
2.0x10° 40x10° 6.0x10° 8.0x10° 10°
o BIEAE (RIHH) « IREIAAE U, = 15 (REHH)

. fEAS + C.Farell,Blessmann (%)
+ Cantwell,Coles (£Z&{#i) o Scheme (£51H)

Figure2. Transition of drag coefficient acting on a cylinder
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Figure3. Pressure distribution in the subcritical region
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Figured4. Pressure distribution in the supercritical region
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FigureS. Transition of amplitude of x, y
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Figure6. Flow around the cylinder
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