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Abstract — In this paper, we have dealt the vertical motion response and energy extraction efficiency of multi-
cylinder WECs (Wave Energy Converter) arrayed in a ‘Y’ shaped WCR (Water Channel Resonator). The WCR
is composed of an long water channel and wave guider, and wave energy is amplified by resonance of internal
fluid in channel. And WECs, which consists of a cylinder and linear generator, are installed at anti-node where
maximum wave height occurred in the water channel. In order to get the hydrodynamic forces and exciting
forces on a cylinders, the numerical analysis was performed using WAMIT commercial code. The vertical
motion responses were compared with the results of model tests carried out in Jeju National University to vali-
date the numerical solution. The RAO (Response Amplitude Operator) curve showed multiple peaks and the
numerical results showed good agreement with the experimental results. And the motion performance of the
short draft and the long draft model were compared. Through the analysis of the time averaged extraction power
and CWR (Capture Width Ratio) with the optimum PTO (Power Take-Off) damping coefficients, the WECs
arrayed in a WCR showed the higher efficiency in wide band of periods than a single WEC without a WCR.
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Fig. 1. Multiple wave energy converters in a water channel resonator.
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Table 1. Specification of cylinder models
Model Radius (m) Draft (m) Mass (kg) Heave natural period (s)
Cyl-1 0.08 0.08 1.68 0.7
Cyl-2 0.08 0.2 4.02 1.0
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(b) Cyl-2(d=0.2m)

(d) Water channel resonator

(c) Guide frame
with three cylinders

Fig. 2. Photographs of the experimental model.
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Fig. 3. Experimental set-up.

(b) Top view
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(a) Case 1

(b) Case 2

(c) Case 3

Fig. 4. Calculation models with Cyl-1 cylinder for the hydrodynamic forces and exciting forces.
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Fig. 9. Comparison of heave RAO between numerical solutions and
experimental results with and without a water channel resonator for
single Cyl-2 cylinder (b,,5 = 2.2405 kg/s).
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Fig. 13. Capture width ratio as a function of periods and PTO damping
coefficients at three Cyl-1 cylinders arrayed in a water channel reso-
nator.
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Fig. 15. Capture width ratio with an optimum PTO damping coef-
ficient.
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