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Numerical Simulation of vibration response for the circular cylinder

with attached splitter plates

CHEN Wen-yu, WANG Jia-song

(MOE Key Laboratory of Hydrodynamics,ShanghaiJiaoTongUniversity,Shanghai200240
Email:chenwenyu@sjtu.edu.cn)

Abstract: Vortex-induced vibration is a typical fluid-structure interaction problem. An additional
rigid splitter plate is a typical flow control method. This paper develops a solver that can be used
to solve large deformation of mesh for low-mass ratio circumstances by embedding a self-written
fluid-structure interaction program into the OpenFOAM. This paper verifies the classic example
of a single cylinder VIV. The k-omega turbulence model was used to calculate the flow-induced
vibration of the cylinder fixed with rigid splitter plate of one diameter length under Reynolds
number of 2250 and 8250. Through the analysis of the vibration amplitude and its vortex
shedding mode through FFT transformation, it can be seen that the vibration characteristics of the
circular cylinder with attached splitter plates are different from the classical VIV, and it exhibits
the large-amplitude low-frequency galloping characteristics of the vibration, and it may be used

for the vibration energy harvesting.

Key words: vortex induced vibration, rigid splitter plate, galloping, energy harvesting
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