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Characteristics of Hydrodynamic Load on a Circular Cylinder with

Geometric Disturbances at Low Reynolds Number

LIN Liming, ZHONG Xingfu, WU Yingxiang
(Institute of Mechanics, CAS, Beijing 100190, China)

Abstract

To weaken the vortex-induced vibrations (VIV) resulting in the structural fatigue damage, a method in
reducing or suppressing VIV is applied in present paper by introducing geometric disturbance, varied
non-uniformly along the span, to the outer diameter of a cylinder. Through the numerical simulations,
characteristics of hydrodynamic load on the circular cylinder with such disturbances are obtained. Two kinds
of introduced disturbances are harmonic one and conic one, respectively. The non-dimensional wavelength
of disturbance of 4, 6 and 8 are computed. The wavy steepness, the ratio of the wave height to the
wavelength, of 0.0125, 0.025, 0.05, 0.1 and 0.2 are considered. The numerical results show that mean drag
coefficients of the disturbed cylinders are greater than that of straight cylinder, but the RMS lift coefficients
are reduced at certain wavelength. Besides, the region of the minimum of these hydrodynamic load
coefficients are found in certain disturbances with specific wavelength or wavy steepness, as a way in

optimization in future design.

Keywords: geometric disturbance; circular cylinder; vortex-induced vibration; hydrodynamic load
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