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Development of a Wave-powered Turbine for Bi-directional Flow with High
Robustness against Wave Height Variations
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13,100,000

CFD

0.5 46% 50%
30%

In this study, the researcher proposed a Wells turbine with a booster as a
wave-powered turbine for bi-directional flow with high robustness against wave height fluctuation,
and the following conclusions were obtained by wind tunnel test and performance analysis using CFD.
(1) A small impulse turbine for bi-directional flow, which is a booster, improves the running and
starting characteristics in the high flow rate region or low rotational speed region of this
turbine. (2) The performance of the proposed turbine strongly depends on the diameter ratio of both
the impulse and Wells turbines, and its suitable value is approximately 0.5. (3) The maximum
efficiency of the present turbine is 46%, which is lower than that of Wells turbine alone (50%).
However, the efficiency of the ﬁroposed turbine at the stall point is higher than that of Wells
turbine alone by 30% or more. Therefore, the power generation cost in the case of the proposed
turbine is expected to decrease significantly.
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OWC: Oscillating Water Column
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