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Estimation of Wave Energy Extraction Efficiency for a Compact Array
System of Small Buoys
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ABSTRACT: A compact array system of small buoys is used for wave energy extraction. To evaluate the performance of this system,
hydrodynamic analysis is carried out in regular waves using the higher order boundary element method. The motion response of each buoy is
calculated considering hydrodynamic interactions caused by other buoys. The effect of energy extraction device is modeled as a linear damping load.
The efficiencies of energy conversion are compared using the various sizes and arrangements of the array system and the damping coefficients for
energy extraction. The increase in size or the packing ratio of the system gives better efficiency. However, the wave condition and the cost for the
system should be considered to optimize performance from the perspective of engineering and economics. The proposed nondimensionalized damping

coefficient for energy extraction is 0.1~0.5.
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Fig. 1 Schematic dlagram of a square Compact array system of

buoys

Table 1 Main particulars of systems

System L a d Draft Water depth Packing
ID [m] [m] [m] (H) [m] () [m]  ratio (f)
SysO01 12.030 2.000 4.010 4 30. 0.78
Sys02 14.734 2.000 4911 4. 30. 0.52
Sys03 20.837 2.000 6.946 4. 30. 0.26
Sys04 12030 1.633 4.010 4 30. 0.52
Sys05 12.030 1.155 4.010 4. 30. 0.26
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Fig. 2 Higher-order boundary elements of Sys01
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