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Abstract — In this study, parametric studies were conducted on the body shape to improve the energy extraction
efficiency of an oscillating water column (OWC). Using the analytical solution applicable to various chamber sizes,
the air damping coefficient in the chamber was presented and applied to the OWC. The energy extraction efficiency
of OWC with the analytic air damping coefficients was obtained using a two-dimensional time-domain numerical
wave tank (NWT) based on the linear potential theory, and comparative verification was performed with the results
of the previous study. Through the analysis of the shape parameters of OWC, the energy extraction efficiency in
the chamber was calculated and the optimal shape conditions according to the ocean environment were suggested.

Keywords: Wave energy converter(3}2 27 % X]), Oscillating water column(%]-5<=), Numerical wave tank
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Fig. 1. Comparison of various turbine coefficients as a function of
relative chamber width and relative water depth.
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Fig. 2. Comparison of energy extraction efficiency as a function of
relative chamber width (C=1.628, Deepwater condition).
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Table 1. Characteristics of numerical model (Liu ef al., 2010)

Wave length (=1) 2m
Water depth Im
Turbine Coefficient (C) 1.628
Column width (=B) 0.05)
Wave height 0.01x
Draft (d) 0
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Fig. 4. Comparison of energy extraction efficiency as a function of
relative chamber width (C=1.628, d=0, deep water condition).
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Fig. 6. Energy conservation for an OWC according to dimension-
less chamber length (gap/A) (C=1.574).
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Table 2. Characteristics of Numerical Models

Dimension
Air damping Coefficient (C) 1.574
Air Nozzle Im
Water depth (h) 10 m
Wave period (sec), A (m) 4 sec, 24.67 m
Wave height Im
Wave amplitude (A;) 0.5m
Chamber width (gap/\) 0.2
Skirt thickness (B/A) 0~ 0.2 (5 cases)
Skirt draft (d/A) 0~ 0.2 (5 cases)
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