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Fig.1 Computational model of twin circular cylinders
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Fig.2 Schematic drawing of computational domain and

boundary conditions
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Fig.3 Computational domain mesh scheme
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Tab.1 Grid schemes and results verification of a vibrating single circular cylinder model for Re = 100
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Fig.4 Result verification of the vortex induced vibration of the single circular cylinder and rigidly coupled circular cylinders
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Investigation on wake-induced vibration of two rigidly coupled circular

cylinders in tandem arrangement

DU Xiao-qing"*, ZHU Hong-yu', WU Ge-fei', LIN Wei-qun', ZHAO Yan’
(1.Department of Civil Engineering, School of Mechanics and Engineering Science, Shanghai University, Shanghai 200444, China;
2.Aerodynamic Flow Control Research Center, Shanghai University, Shanghai 200444, China;
3.School of Civil Engineering and Architecture, Taizhou University, Taizhou 318000, China)

Abstract: To investigate the damping effect of the rigid connection on the wake-induced vibration of two tandem circular cylinders,
the wake-induced vibration of two uncoupled and rigidly coupled tandem circular cylinders are simulated at a low Reynolds number
of 150, with a center spacing of 4D (D is the diameter of the cylinder). The influence of rigid connection on the vibration ampli-
tudes, trajectories and lock-in regime of the cylinders are investigated. The relationship between the vibration amplitudes and the
aerodynamic forces is analyzed. The flow mechanisms of the wake-induced vibration of two types of tandem cylinders are dis-
cussed. It is found that the rigid connection has a significantly inhibitory effect on the wake-induced vibration of two tandem circular
cylinders. The rigid connection increases the reduced velocity when the amplitude starts growing quickly, narrows down the lock-in
regime, and reduces the maximum amplitude of the downstream cylinder. However, the maximum amplitude of the upstream cylin-
der is increased slightly. The fluid-structure interaction and the wake modes of two uncoupled and rigidly coupled tandem circular

cylinders are different.
Key words: rigid connection;tandem cylinders; wake-induced vibrations; flow field characteristics ; numerical simulation
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