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Fig. 1  Physical model of two circular cylinders in tandem
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Fig. 5 Time histories of displacements and flow field velocity

contours of a single cylinder VIV
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Table 1  Main parameters in experiment

ZH Bl
TR i /m 30
TKAG & /m 12
TR 5 B m 1
il /ms ™! 0~0.75
TR /ms™ 0.4~0.75
T HAR/mm 120
PR /mm 375
[ #E L /D 2,3,4,5
S WIE k/m™ 100,150,200, 300
F2 L/ FHERERKIRIE Au (cm) FEE
HHERSKEERITLL

Table 2 Comparison of calculated and experimental results

about amplitude of upstream and downstream cylinder

LID REGEAES AEETR WRIE%
2 12.7/20.1 12.0/14.5 5.8/38.6
3 12.0/20.0 11.5/14.8 4.3/35.1
4 11.7/19.8 11.1/16.4 5.4/20.7
5 11.2/20.1 10.4/15.7 7.7/28.0
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STUDY OF AMPLITUDE RESPONSE OF FLOW-INDUCED
VIBRATION OF TANDEM DOUBLE-CYLINDERICAL
OSCILLATORS IN TIDAL CURRENT ENERGY CONVERTER
Wang Shujie'*, Cai Yunwen', Yuan Peng'?, Tan Junzhe'?, Si Xiancai'’

(1. College of Engineering, Ocean University of China , Qingdao 266100, China;

2. Ocean Engineering Key Lab of Qingdao , Qingdao 266100, China)

Abstract: The overall conversion efficiency of flow- induced vibration tidal energy device arrays with reasonable

arrangement can be significantly improved. Aiming at flow-induced vibration tidal current energy conversion device with
arrangement of tandem double- cylinder oscillators, ADINA software is used to carry out numerical simulation of
amplitude response of flow-induced vibration with equal diameter tandem double-cylinder under different parameters,
the amplitude response rules of up and down-stream cylinders, wake pattern and displacement time travel curves under
different spacing, different flow rates and different Reynolds numbers are obtained. The two- oscillator tidal current
energy converter model is manufactured and the experiment in flume is performed, the experiment results are in good
agreement with the numerical results. The results show that the amplitudes of upstream and downstream oscillators reach
maximum in the arrangement of the oscillators spacing 2D, and both are greater than the amplitude of the single
oscillator.

Keywords: flow-induced vibration; tidal current energy converter; tandem double cylinders; amplitude response of

cylinder



