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Fig. 2 Separately excited generator operating under load
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Fig.3 Experimental apparatus mounted on the channel
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Fig.4 Time histories of measured cylinder displacement (y) and output voltage (U) for the open circuit case
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Fig. 5 Amplitude ratio (A/ D), frequency ratio ( f/ fo) and maximum output
voltage (U,..) vs water Velocity for the open circuit case
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On the Dimensional Analysis and Experimental Apparatus of
Interaction among Water Current-Cylinder and Generator

LI Xiao-chao" ** "', ZHOU Xi-lin', ZHAO Li-ping"*
(1. School of Hydraulic Engineering, Changsha University of Science &. Technology, Changsha 410004, China; 2. Key Laboratory of
Water-Sediment Sciences and Water Disaster Prevention of Hunan Province, Changsha 410004, China; 3. Key Laboratory of Renewable
Energy Electric-Technology of Hunan Province (Changsha University of Science & Technology), Changsha 410004, China; 4. State Key
Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Hydrokinetic energy converter of vortex induced vibration (VIV) involves complex dynamic
interaction among water current, cylinder and generator. In this paper, the working mechanism of
vortex induced vibration energy converter was theoretically analyzed from following three aspects: the
cylinder vortex induced vibration, the energy transmittion and the electric energy conversion. Relative
parameters were extracted. The dynamic coupling of water current, cylinder and generator was
analyzed based on dimensional analysis. The similar parameters used in simulation experiment were
determined. In order to study the working property of vortex induced vibration energy converter under
different water current conditions, an experimental apparatus was designed and fabricated, its
preliminary experimental results were analyzed.

Keywords: vortex induced vibration; energy conversion; dimensional analysis; experimental apparatus



