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A Study of Pneumatic Reaction Force of Air Chamber for an OWC type
Wave Energy Device by Forced Heave Experiments
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ABSTRACT: .The effect of frequency and amplitude of the OWC (Oscillating Water Column) motion on the nonlinear reaction forces
in an air duct are studied experimentally. Experimental OWC model is idealized as a simple circular cylinder with an orifice type air
duct located at the middle of the top rid. Reaction forces due to forced heave oscillation are measured and analyzed. By subtracting the
etfect of inertia forces and restoring forces, pneumatic damping force and added spring force are deduced. The effects of the frequency
and amplitude of the heave motion are discussed. Also, the effects of solidity of the duct on the reaction forces are discussed.
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Fig. 1: Concept of OWC Type Wave Energy Absorption
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Fig. 2: Measuring System
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Fig. 3: Example of Measured Signal (f=0.4Hz, Za=2cm)
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Fig. 4 : Comparison of measured heave force with

reproduced force (frequency = 0.4Hz, Za= 2cm)
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Fig. 5: Variation of non-dimensional damping coefficient
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Fig. 7: Variation of non-dimensional damping coefficient
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