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1. Electric Power Generation by a Large-scale Model of
Pneumatic-type Wave Power Converter

—A Study on Development of Wave Power, 6th Report--

Shigeo TAKAHASHY*
Takashi ApacHI=
Satorn TANARA®

Synopsis

A wave power extraction system is under development at the Port and Harbour Rese-
arch Institute. The extractor is essentially a concrete caisson to be used as a vertical brealk.
water, The caisson has a special front room named as the air chamber where the wave
power is converted into air power. The air power is converted into electric power by a
turbine and a generator,

This is the sixth report of this serial study. This report aims firstly at establishing the
design method of the conversion system from wave power into electric power. A numerical
calculation method of the conversion from wave to electric power is summarized and the
design method of the system including the generator is also presented. A large scale model
of the converter is made according to the design method. The meodel includes a 6 m? air
chamber, and a 67cm diameter Wells turbine and a 1kW electric generator. A series of
model experiments to generate electric power are conducted in a large wave channel with
irregular waves. The experimental result agrees with the prediction in the design.

Three protective devices are also designed and tested in the wave channel, namely the
air release valve, the pressure release valve and the emergency valve. The air release valve is
another opening which releases the air power from the air chamber. The pressure release
valve is a kind of air release valve, but works according to the air pressure inside the air
chamber, The emergency valve closes the turbine opening and simultaneously opens the
emergency opening, when the water surface goes up the twrbine opening or other emergency
occurs, The functions of the valves are discussed according to the test results, The func-
tions of the air and pressure valves can he predicted by the numerical calculations.

* Chief of Wave Power Laboratory, Hydraulic Engineering Division
** Member of Wave Power Laboratory, Hydraulic Engineering Division
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