% 48 % 5 2 W) o F R Vol. 48, No. 2
2016 7 3 H Chinese Journal of Theoretical and Applied Mechanics Mar., 2016

il AR

A FELR BAR S H Z B R E K B N

RRLHD AR o X AE

(F FE BE2 e ) 2207 BT, k3t 100190)

WE ERBA SR AR5, ST T AT WSS S A0 B I T A A K B . RS 3 B
DU T A A B g 2R R A 5 2R 3o B )3 ) 55 1 PR R S AR AN R N A BT IR B I ot K AL
VUVE X B i RUR S PP 2y, 5 TR WA Re ol 107 1 10° YA, WHFUIKE) 1S40, Wil Iy FHJo R i 4
HA, BEYLAN AR P S L AR . RS 5 AR, A5 AT a0 R A ICHR A 0E T, Al el e A A Ak
(1B 8 5 P AL 170 1 B g T DA 5 09 K SO 5 SR ], e PR A [ PR A 3l AT AR B IR 7K 3
P HAEANE Re, By JH Iy R v S BAT A AS AL R s sl s BE I R, B — B g K,
TH 73 WA 2 B 00T SN T JE 888K, T Jt v 00— SBOZ T el

KR RS, WL AR, KB

hESZEE: 0353 ICHEEkRIRAS: A doi: 10.6052/0459-1879-14-300

INVESTIGATION IN HYDRODYNAMICS OF A CIRCULAR CYLINDER WITH THE
NEW SUPPRESSING SHROUD FOR VORTEX-INDUCED VIBRATION 1

Wu Yingxiang® Lin Liming Zhong Xingfu
(Institute of Mechanics Chinese Academy of ScienceBeijing 100190, China)

Abstract Through model experiment and numerical simulation, the hydrodynamics of the circular-section cylinder
with a suppressing shroud for vortex-induced vibration is investigated. The model experiment for the vortex-induced
vibration is carried out for the pendulum with the harmonic and conic-like radial disturbanceéfestmtiincoming flow
velocities. As for the simulation for the harmonic and conic disturbances, the hydrodynamic parameters, like drag, lift
and vortex-shedding frequency, varied with the wavelength and wave steepness are studied at Reynolds numbgrs from 1
to 1°. The model experiment has shown that the amplitude with the shroud does be reduced at the velocity at which the
synchronization of a straight circular cylinder is occurred, but obviously increased at higher velocities. Numerical results
have shown that the hydrodynamics of the harmonic disturbance is similar to that of the conic disturbance. And variations
of the drag, lift and vortex-shedding frequency are similar for the different Reynolds numbers. With the increasing wave
steepness, the drag is generally increased, while the lift is reduced firstly and then increased in most cases, and vorte
shedding frequency is generally decreased.
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Fig. 1 Circulatingwater channel
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Fig.2 Schematicdiagrams of VIV experiments, (a) front view of whole
oscillating cylinder in tests, (b) side view of support, (c) experimental
platform mounted above the channel, where 1 is the indicating arm, 2 is
the equilateral triangle support, 3 and 4 are straight cylinders over and
under water respectively, 5 are three segments of straight or wavy
cylinder for tests, 6 is the inner screw, 7 is the crossbeam supported on
rails, 8 is the channel, 9 is the long screw, 10 and 11 are frames of
settling chamber above water, 12 is the laser displacement sensor
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Fig. 3 Cylindersn tests, O# straight cylinder, 1#, 2#, 3# harmonic
cylinders, and 4#, 5#, 6# cone-like cylinders
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Table 1 Comparison of the mean drag fiméent and Strouhal
number between computations of the flow past a straight

circular cylinder and experimental results
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