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INTRODUCTION
Oscillating Wave Surge Converters (OWSC) are bottom hinged flap
type wave power devices that couple with the amplified surge
motion of water particles in the near shore region.
The project objective is to conduct a series of physical experiments
which will evaluate the terms of the OWSC’s equation of motion
with a view to improving the understanding of its hydrodynamics.

[1] The Oyster 800® device operating at EMEC

PHYSICAL & NUMERICAL MODELLING
A simplified version of the equation of motion run by the OWSC’s

4 physical experiments are run to advance the numerical model:

numerical model is:

• Wave excitation tests on a fixed flap evaluate 𝑻𝒘 .

𝑻𝒘 = 𝑰𝜽 + 𝑩𝜽 + 𝒌𝒑 𝜽 + 𝑩𝑷𝑻𝑶 𝒇 𝜽, 𝜽 + 𝑩𝒏𝒍 𝒈(𝛉, 𝜽)
-

𝑻𝒘 = wave excitation torque
𝑰𝜽 = inertial torque
𝑩𝜽 = radiation damping torque
𝒌𝒑 𝛉 = restoring torque

- 𝑩𝑷𝑻𝑶 𝒇(𝜽, 𝜽) = power take-off damping torque
- 𝑩𝒏𝒍 𝒈 𝜽, 𝜽 = non-linear damping torque

FORCE FEEDBACK DYNAMOMETER

• Forced oscillation tests determine 𝑰𝜽, 𝑩𝜽 & 𝑩𝒏𝒍 𝒈 𝜽, 𝜽 .
• Buoyancy simulation tests evaluate 𝒌𝒑 𝛉 by divorcing pitch
stiffness from buoyancy.
• Power take-off control tests examine the influence of
𝑩𝑷𝑻𝑶 𝒇(𝜽, 𝜽) on device performance. Tests model:
– Constant
– Linear

A PLC controlled motor affects the motion of a 40th scale OWSC in

– Quadratic

waves & still water [2]. The dynamometer is equipped with the

– Bi-polar and

following sensors:

– Prototype device power take-off damping.

• 2 Torque transducers
• 2 Accelerometers
• A digital rotary
encoder and
• Immersion probes.

Force feedback dynamometer model
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Buoyancy simulation test

