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The influence of staggered distance on flow-induced motion of two
circular cylinders with passive turbulence control

YANG Zuomei s DING Lin » YE Qianyun , ZHANG Li
(a. Key Laboratory of Low-Grade Energy Utilization Technologies and Systems, Ministry of Education;
b. School of Energy and Power Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: Aiming at two cylinders which is a very typical multi-cylinder structure, the influence of
staggered distances on the flow-induced vibration response characteristics of two circular cylinders is
studied using numerical simulation method. and the interaction relation between the gap flow and the
vibration response of cylinders is obtained. The results illustrate that FIM mode of two cylinders include
periodic vibration, double-cycle vibration, multiple-periodic vibration, and quasi-periodic vibration. With
the change of staggered spacing, the amplitude of upstream cylinder is almost unaffected, and maximizes at
U* =6. For the downstream cylinder, the change of staggered distance will significantly affect the trend of
amplitude curve, especially when T=0.6D (D is the diameter of the cylinder). With the change of inflow
velocity, the amplitude curves of upstream and downstream cylinders intersect, and there is a critical
reduced-velocity U.” = 7. When U” > U.”, the amplitude of upstream cylinder is lower than that of
downstream cylinder. It is the dominant region of gap flow for T >>0.6D and U* <{8. In this region,
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vortices shed from the upstream cylinder form a gap flow, which attaches to the surface of the downstream
cylinder, leading to the advance of boundary layer separation of the downstream cylinder, and enhancing
the vibration of the cylinder.

Keywords: stagger arrangement; two cylinders; flow-induced motion; passive turbulence control; gap flow
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Table 1 Parameters of cylinders oscillatory system
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Fig. 2 The computational domain and its boundary condition
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Fig. 5 Time domain curve and frequency domain curve of the vibration cylinder at U =4
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Fig. 7 The frequency response of two circular cylinders
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