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Sea wave conditions have a significant effect on the hydrodynamic behavior of oscillating
water columns (OWC). The interactions of the converter and the input waves are crucial in
determining and evaluating the non-dimensional hydrodynamic coefficients. Therefore,
considering the importance of these coefficients in evaluating the performance of OWC, In
this paper, experimental evaluation of non-dimensional hydrodynamic coefficients of a multi-
chamber OWC has been discussed. To define the experimental tests, considering the
installation location of the converter on the breakwater, the conditions of the Caspian Sea
were applied. Calibration and uncertainty analysis has been performed, and experimental
tests have been carried out in the wave tank of the BNUT. According to the obtained results,
non-dimensional water draft depth is assumed to be constant, with increasing non-
dimensional frequency of the incident wave, the non-dimensional coefficient of the
transmitted wave, reflected wave, discharge coefficient, and pressure coefficient increase. On
the other hand, the results showed that changing the non-dimensional number of the wave
from 1.9 to 3.3, the discharge coefficients, the reflected wave, the pressure, and the
transmitted wave increase by 1.6 times, 2.2 times, 2.8 times, and 3.5 times, respectively. The
non-dimensional coefficient of the transmitted wave is highly sensitive to the wave
conditions; the non-dimensional discharge coefficient will have fewer changes than other
coefficients. On the other hand, the results showed that the laboratory converter in this study
has an efficiency of 41.8% in the best state; this efficiency occurs at the non-dimensional
natural frequency of 0.88 and the non-dimensional water draft depth of 0.032; under these
conditions, the amplitude of water fluctuations inside the OWC reaches 9.6 cm.

Keywords Renewable Energy, Oscillating Water Column, Dimensionless Hydrodynamic
Coefficient, Experimental Study
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