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Fig.1 Schematic diagram of the flume Fig.2 Waveform validation
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Numerical Study on the Influence of Front Wall Structure on Energy
Capture Effect of OWC Chamber

QU Ming, YU Ding-yong, WANG Shi-lin, KANG Xiao
(College of Engineering » Ocean University of China , Qingdao 266100, China)

Abstract; Based on the incompressible viscous fluid theory and the VOF (Volume of Fluid) method, a
two-dimensional numerical wave flume model is established. The reliability of the model is analyzed by
comparing the simulated wave form with the theoretical values. By using this model, the air outlet speed
and air pressure of the OWC air chambers with 5 types of front wall structures are studied under the condi-
tions of different wave heights and wave periods. Based on the simulated results, the influence of the front
wall structures on the energy-capture effect of the OWC chamber is analyzed in term of wave energy-
kinetic energy conversion efficiency and air pressure in the OWC chamber. The results show that for the
traditional upright OWC chamber, the energy capture effect can be improved effectively if suitable front
wall structures are adopted. Compared with the front wall which has a triangular section (e.g. 20D-type
and 30D-type) or a rectangular section (e.g. Y-type), the front wall with an elliptical section (e.g. 20TY-
type and 30TY-type) can make the OWC chamber have a better energy capture effect. Especially when the
wave period is larger (e.g. 1.6 s and 1.8 s) the function of this structure is more prominent. The wave ener-
gy-kinetic energy conversion rate in the OWC chamber with such front wall structure can be increased by
an average of 37% compared to the chamber with the Y-type front wall structure. Among the five types of
front wall structures, the 20TY-type and 30TY-type front wall structures make the energy capture effect
of the OWC chamber optimal.

Key words: wave energy conversion; CFD; VOF method; two-dimensional numerical wave flume; OWC
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