Geometry Optimization of
Wave Energy Converters

Mission statement

The potential for wave energy in the United Kingdom has been estimated to be 75 TWh/year, which can be converted
into electricity with the help of Wave Energy Converters (WECs). The challenge is to design a wave energy converter
which can extract the most energy from the waves while keeping the costs as low as possible. Previous attempts have
accounted for costs only through the device’s size. Resulting devices are difficult to manufacture or would not
survive in high energetic seas. The ultimate goal is to perform this optimization while considering cost relevant
factors such as manufacturability, materials, reliability of power production and survivability in high energetic
seas, occurring for example, in the case of a storm. Therefore this project aims at optimising the hull shape of a
point absorber, as represented in Fig.1, based on previous work done by the late Dr. McCabe [1] to minimise the
Levelized Cost Of Energy (LCOE).

Geometry Optimization Process

Effect of modes of motion [2]
Heave

An optimization process (Fig. 2) based on [1] was
implemented, where the geometry definition
represented in Fig. 3 is used to obtain shapes free
of human preconception.
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Fig.2: Flow diagram of the optimization
process.
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Fig. 5: Optimised shapes oscillating in
different modes of motion, blue arrows indicate
wave direction.

Manufacturability [3]
Fig.1: Schematic of a wave energy
converter working as a point
absorber.
Fig.3: Geometry definition of the floating body (adapted from [1]).
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Fig. 4: Optimised shapes for different objective functions, blue and grey arrows
indicate wave and oscillation direction, respectively.
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Fig. 6: Geometry definition and optimised shapes for a WEC
composed from 3 developable surfaces, blue and grey arrows
indicate wave and oscillation direction, respectively.
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