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Table 1 Forces and S for the circular eylinders in tandem arrangement
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THE NUMERICAL STUDY OF TWO-DEGREE-OF-FREED OM
VORTEX-INDUCED VIBRATION OF THE DOWNSTREAM CYLINDER IN
TANDEM ARRANGEMENT "

Chen Wengu  Ren Anln Li Guangwang
[ Departiment of Mechanics, Zhefiong [niversty, Hangzhon 31027, Ching

Abstract A numerical study has been conducted into two-degrec-offreedom vortes-induced vibrations of
the downstream elastic circular cyvlinder in tandem arvangement. The results show that (i) the peak value of
the displacement of the cyvlinder for two-degresof-freedom is larger than that for one-degree-of-freedom as well
as the ratio of the frequency for which this macdmum ocours; (i) the lift of the cyinder in a wake is more
larger than that in a uniform flow, but the drag behaves contrary; (i) the response of the displacanent of
the downstream cylinder is less of “sensitivity” than that of the cylinder in a uniform flow at various naftural
frequency of the cyvlinder; (iv) the “beating” | that is the response of the csdllating cvlinder involves various
frequencies, are clearly showed in a wake at various ratio of the frequency from 116 to 0.87 but not in the
uniform flow. The ALE method is adopted with an H-0O type of non-stagger grid incorporating the DDM
{domain decomposition method). The N-5 equation’s convection term and dissipation term are discretized
using the third-order upwind compact scheme and the fourth-order central compact scheme, respectively. The
motion of the eyvlinder is modeled by a spring-damper-mass system and solwexd using the Runge-Kutta method.
By sitmlating the non-linear interaction of the fluid-structure system, we successtully captured the “beating”

and “phase switch” phenomena.

Key words flow over cireular eylinders in tandem arranganent, vortex-indueed vibration, ALE, domain

decomposition method, compact scheme
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