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Fig. 1 The grid around circular cylinders
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in tandem arrangement by Assi, et al. ™
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Fig.3 Variation of the amplitude ratio versus the reduced

velocity for the downstream cylinder
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Fig. 4 Variation of the frequency ratio versus the reduced

velocity for the downstream cylinder
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arrangement at Re=44 450
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Abstract: The flow-induced vibrations (FIVs) based hydrokinetic energy converter consists of
cylinder array. High Reynolds numbers and high damping are required to operate the cylinders of the
energy converter. Wake-induced vibration is a complex flow-structure interaction problem which is
concerned in flow-induced vibrations of cylinders. An extensive study of wake-induced vibrations of
two closely spaced circular cylinders in tandem arrangement at high Reynolds numbers and high
damping conditions is presented using a computational fluid dynamics approach. The fluid flow is
modeled using Reynolds-averaged Navier-Stokes equations in conjunction with the SST k-w turbulence
model. An arbitrary Lagrange-Euler (ALE) fluid-field model is used to simulate the fluid-structure
interactions. Five spacing ratios are examined, i.e. , S/D=1.5, 2, 3, 4 and 20 (S is the gap spacing
between the centers of the two cylinders; D is the diameter of cylinder). The damping ratio is kept a
constant of 0. 12, and the Reynolds number is from 17 000 to 98 000. Depending on the cylinders’
separation, the cylinder exhibits a galloping, or a separated vortex-resonance and galloping, or a
vortex-resonance. It is found that the wake pattern of the upstream cylinder and the reattachment of
shear layers that separate from the upstream cylinder have strong influence in changing vortex
shedding behind the downstream one, and then affects the vibration characteristics of the downstream
one. For S/D=1.5 and 2, the shear layers reattach alternately to the surface of the downstream
cylinder and the downstream cylinder shows a galloping response; for S/D=3 or 4, the downstream
cylinder exhibits a separated vortex-resonance and galloping due to the steady reattachment of the

shear layers or no roll-up shear layer.

Key words: vortex-induced vibration; galloping; wake structure; high damping; high Reynolds

numbers



