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Abstract

The eigenmodes of an array of wave energy converters is derived using the
self-consistent method, which circumvents some of the problems of multiple
scattering. The aim is a rapid, intuitive method of estimating the optimum
array configuration. The equations of motion are derived in the time domain
for an array of oscillating-water-column devices. The eigenmodes under the self-
consistent method are solutions for the relative displacements of all devices. The
interactions of the devices owing to wave radiation are accounted for by coupling-
magnitude and time-delay constants relating the response of a device and that of
an interacting partner. This gives a system of delay differential equations which
is solved with and without time delays. The resulting coupled-oscillator model is
used to study the eigenmodes of linear and triangular arrays. It is found that the
inter-device spacing is the dominant control on the complex eigenfrequencies, the
ordering of which can reverse as spacing varies. Identification of the dominant
eigenmode of an array may lead to smaller individual machines, which are more
economical to construct, install and maintain.
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