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Fig.2 Comparison of fluctuating velocities and power spectra of the wake before and after suppression (test

Reynolds number Re = 1600)
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Fig.2 Comparison of fluctuating velocities and power spectra of the wake before and after suppression (test

Reynolds number Re = 1600)(continued)
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CONTROL OF VORTEX SHEDDING AT MODERATE
REYNOLDS NUMBERS Y

Shao Chuanping E Xuequan
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)
Wei Qingding  Zhu Fengrong
(State Key Laboratory for Turbulence Study, Peking University, Beijing 100871, China)

Abstract The suppression of vortex shedding from a circular cylinder has been studied exper-

ime

ntally in the Reynolds number range from 300 to 1600. The test was carried out in a water

channel. The model cylinder was 1cm in diameter, 38 cm in length. It was made of plexiglas and

had a smooth surface. The cylinder was mounted on endplates at both ends and placed horizon-

tally across the channel. Vortex shedding occurred to the cylinder in the Re number range tested.

In order to suppress vortex shedding, a row of small rods of diameter 0.18 cm and length 1.5cm

were placed along the meridian of the cylinder. One end of each rod was perpendicularly connected
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to the surface of the cylinder, and the other end exposed to the fluid. The rod distance and the
angle of attack of the rods could be changed in order to adjust the suppression effect. The rod
distance range tested was I/D = 1.0 ~ 3.0, and the range of angle of attack was 3 = 0° ~ 90°. The
fluctuating velocities of the wake before and after suppression were measured by a Laser-Doppler
Velometer at places 15~20 cm from the cylinder.

Some typical fluctuating velocities in suppressed and unsuppressed wake and their power spec-
tra have been given in the paper. The distributions of the root-mean-square (r.m.s.) value of
fluctuating velocities across the wake have also been given.

To a fixed rod distance {/D = 1.0 and Reynolds number Re = 1600, when the angle of attack
is in the zone 30° < 3 < 90°, the method is very effective, vortex shedding is totally suppressed.
When g is small, say, 8 = 0°, the method is less effective, vortex shedding can not be suppressed.
Compare to the maximum r.m.s. value of fluctuating velocity in unsuppressed wake, the values
in the wakes when angle of attack 3 = 0°,30°,45°,60° and 90° can be reduced to 77%, 55%,
51%, 48% and 61% respectively. The rod distance also influences the suppression effect. To a
fixed angle of attack § = 30° and Reynolds number Re = 1600, the maximum r.m.s. value of
fluctuating velocity in rod distance /D = 1,2,3 are respectively 55%, 61% and 64% the valve of

that in unsuppressed wake.

Key words flow control, suppressict of vortex shedding, flov-indresd vibration, circular cylinder,

moderate Reynolds numbers



