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ABSTRACT: In this study, we proposed a new type of dual-buoy wave energy converter (WEC) exploiting multi-resonance and analyzed the
experimental results from a model test in a 2-D wave flume. A dual-buoy WEC using multi-resonance has two advantages: high efficiency at the
resonant frequencies and the potential to extend the frequency range available fo extract wave power from the WEC. The suggested WEC was
composed of an outer buoy and an inner buoy sliding vertically inside the outer buoy. As the power take-off device, a linear electric generator (LEG)
consisting of permanent magnets and coils fixed at each buoy was adopted. Electricity was produced by the relative heave motion between the two
buoys. To search for the optimal shape of a dual-buoy WEC, we conducted experiments on the heave motion of a two-body system in regular waves
without an LEG installed. Model tests with six combinations of experimental models were conducted in order to find the motion characteristics of
a dual-buoy WEC. It was found that model 2, which included a ring-shaped appendage to move the resonant frequency of the outer buoy toward
a high value, showed a higher relative heave response amplitude operator (RAO) curve than model 1. In addition, the double-peak shape of the heave
RAO curve shown for model 2 indicated the extension of the frequency range for extracting wave power in irreqular waves.
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Table 1 Specification of a dual-buoy WEC
Item Radius [mm] Draft [mm] Mass [kg] Heave natural period [sec]
290 (Draft 1) 1.25 115
Inner buoy a 37 d, 350 (Draft 2) 1.51 1.25
400 (Draft 3) 1.72 1.32
% 50 d, 350 825 (Model 1) 127
Outer buoy a, 100
N 180 d, 50 11.76 (Model 2) 0.87
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Fig. 4 Schematic sketch of experimental set-up(top view)
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Fig. 5 Photographs of the wave tank(a), measurement systems(b) and inner buoy(c)
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