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Numerical investigation of a U-type oscillating water column wave
energy device

GUO Bao-ming, NING De-zhi

(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian, 116024,
Email: GuoBM@mail.dlut.edu.cn)

Abstract: In this paper, based on the time-domain higher-order boundary element method
(HOBEM), a fully nonlinear numerical model is developed to simulate the hydrodynamic
performance of a U-type OWC device. In the model, the inner-domain sources is adopted to
generate incident wave and avoid the re-reflection on the inlet boundary. Meantime, alinear
pneumatic model is used to determine the air pressure which is imposed on the free surface inside
the chamber. the numerical model is validated by comparing with the published experimental
data of U-OWC physical model. It is found that the numerical model captures well the main
hydrodynamic behaviors of the U-OWC device. Then, the present model is used to study the
effects of chamber geometries (including the underwater battle length and the distance between
battle and front wall)on hydrodynamic performance. Numerical results indicate that the two
parameters clearly change hydrodynamic performance of U-OWC device. Hydrodynamic
efficiency increases with increase of the underwater battle length or distance between battle and
front wall; the two parameters have no effect on resonant frequency.

Key words: Nonlinear; HOBEM; U-OWC; Hydrodynamic efficiency.
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