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Combination System of Wave Power Generator and Artificial Fish Habitat

Committee for Wave Power Generator and Artificial Fish Habitat

The practical use of wave energy utilization has been closed up since the first oil
crisis in 1973. Since then the useful technology of wave energy utilization has been
developed mainly in Japan, UK, Norway and some other countries. Up to now a lot of
wave-power device concepts have been proposed. In any case each device comprises
multiple converter. The primary converter changes wave power into another
mechanical power and plays the role of an interface between the waves and the
secondary converter to generate electric power. From the viewpoint of technical
feasibility, the oscillating water column device with wells turbine and electric generator
is one of the most prospective concepts. On the basis of this concept, Port and Harbour
Research Institute has conducted full-scale tests on the shore-fixed wave power
generating system from 1979 through 1982 at the port of Sakata in Yamagata
prefecture. Japan Marine Science and Technology Center has carried out full-scale
tests on the offshore floating wave power generating system from 1978 through 1985
off the coast of Yura in Yamagata prefecture. On the other hand, a theoretical approach
has been developed to estimate the interaction of the incident waves and the water
elevation in the air chamber. The theory was extended to include the wave irregularity
by assuming the linear relation of the wave height to the air pressure and the water
elevation in the air chamber. A series of full-scale test mentioned above were conducted
to verify the effectiveness of the theory.

Our studies have been conducted under such a technical background and for the
purpose to design the wave power generator and to investigate modern artificial fish
habitats. The shore-fixed wave power generating system is used for the artificial fish
habitat to increase fish-farming density and to clean sea water by optimum
environmental control. Finally the results of this study are summarized in four items
as follows:

(1) State of arts is reviewed for the wave power generating system of oscillating water
column type.

(2) The characteristics of Wells turbine are presented for the interaction between
primary and secondary devices of wave power converter.

(3) The characteristics of electric generator are presented for the interaction of Wells
turbine and a quality control device to improve the irregularity of electric power is
proposed.

(4) The constructions of wave power extracting caisson and artificial fish habitat are
designed. Some ideas for optimum environmental control of sea water are
discussed.
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