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Suppression of cylindrical vortex induced vibration
by control rods and forced rotation
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Abstract: To effectively suppress cylindrical vortex induced vibration (VIV), the suppression of cylindrical
VIV based on the combined control rod—forced rotation structure was discussed in this paper. Numerical sim-
ulations of the cylindrical VIV at low Reynolds number were carried out for comparison and analysis of the
flow characteristics, vibration response and hydrodynamic response under different numbers of control rods
and rotation rates of the cylinder. The results show that compared with the bare cylinder, the control rods
have a positive effect on VIV suppression. For three and five control rods, up to 98% of the cylindrical ampli-
tude suppression can be achieved by adjusting the rotation rate (three control rods, rotation rate 0.4-0.6; five
control rods, rotation rate 0—0.2). The amplitude suppression range of the cylinder is identical to the drag re-
duction range of the cylinder. For the four and six control rods, the effect of rotation on amplitude suppression

is small. Vortex shedding on the main cylindrical surface and vortex merging will cause high amplitude fluctu-
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ations in the fluid force coefficients, resulting in a high cylindrical amplitude response. For the cylindrical
surface with no vortex merging and insignificant vortex shedding, there are no significant fluctuations in the
fluid force coefficients and the cylindrical amplitude is significantly reduced.
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Fig.1 Schematic diagram of placement of control rods
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Fig.2 Computational model of control rods—rotation systems
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Fig.4 Vibration responses of main cylinder under different rotation rates and with different number of control rods
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Fig.6 Time histories of amplitude and force coefficient and wake flow evolution (a=0)
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