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Effect of G. C arrangement on the power absorption in
a two-body rolling WECS

WANG Xiaoming, SHANG Jianzhong, ZHANG Zhixiong
(College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract: A two-body rolling wave energy conversion system ( WECS) is proposed. The system utilizes the rolling difference between the

upper buoy and the lower one. On the basis of the lower buoy’ s stability, the rolling of the upper buoy determines the wave energy absorption. The

buoys rolling is determined by its natural frequency, which is mainly affected by the G. C position arrangement. Therefore, numerical simulation is

applied. A box — shaped buoy is selected as the upper buoy, and the system working in long crest wave with ten conditions is analyzed, in order to

find out how the G. C position arrangement influences the wave energy absorption and the PTO damping selection. The results show that G. C

position arrangement does affect the wave energy absorption by changing the natural frequency, and a lower G. C. position can enlarge the frequency

range, and can absorb more wave energy.
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Fig.1 Basic principle of two body rolling system
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Fig.2 Basic structure of two body rolling system
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Fig.3 Geometric characteristics of the upper buoy
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Fig.4 The righting arm curves under 10 conditions
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Fig.5 Natural frequencies of the upper buoy

under 10 working conditions
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Fig.6  Time history of long crest wave
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