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Hydrodynamic investigation on the dual-chamber OWC wave
energy converter

NING De-zhi, WANG Rong-quan, MAYON Robert

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

Abstract: To copy with the increasing energy demands and the environment problems derived
from the use of fossil fuels, all countries in the world are exploring the renewable energy sources.
The wave energy, one of the marine energies, has attracted international attention. The
Oscillating Water Column (OWC) device is considered to be one of the most advanced
technology among the diverse wave energy converters. Most of the previous hydrodynamic
investigations on the OWC device were mainly focus on the single-chamber OWC, however, the
single-chamber OWC device is to be an efficient absorber only when it operates at
near-resonance. To improve the wave energy conversion hydrodynamic performance, the
dual-chamber OWC device is designed and experimentally and numerically investigated. As an
extension of the author's previous research work on the single-chamber OWC device, the
hydrodynamic performance of an OWC device with two sub-chambers is experimentally and
numerically investigated. The numerical model is based on the fully nonlinear potential flow
theory and higher-order boundary element method, an artificial damping term is introduced to
consider the viscus effects near the front wall. The physical tests were carried out in the
wave-current fume in Dalian university of technology. It is found that the dual-chamber OWC
device broadens the effective frequency bandwidth and performs better than the single-chamber
device. these findings help to improve the design and operational performance of OWC devices.

Key words: OWC; Dual-chamber; Hydrodynamic; Fully nonlinear; Wave flume.
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