RIS E N 3 AL B
B ok E Bl BB

A Development of Apparatus Converging Ocean Waves

on Wave Power Converter

Masahiro IWANAGA and Yoichi YAMAGISHI

Abstract

The purpose of this paper is to develop an apparatus converging ocean wave energy on a wave

power converter like an optical convex lens.

We found that wave energy converged on a point of the flat square plate submerged horizon-
tally. We studied the conditions experimentally under which more wave energy was concentrated

on the plate.

As a result, when the side length of square is 0.66 times wavelength and the depth of plate is
0.04 times wavelength, the most wave energy is concentrated on a point of the plate. The

maximum ratio of energy density reached 31.
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Fig. 1. Experimental apparatus.
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Fig. 2. Plunger system making waves.
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Fig.5-1. Alternating voltage applied to electric poles.
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Fig.5-2. Electric current changed by wave.
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Fig.5-3. Rectified voltage for measuring wave height.
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Wet length of electric poles mm

6. Relation between measured voltage and wet

length of electric poles.
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Fig. 7. Transition of wave height observed realtime on

the display.
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Fig. 8. Example of input data.
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Table 1. Values of experimental conditions and results corresponding 3 cases of Fig. 9.

Experimental conditions Results of experiment
Side length | wa Depth . Focal |[Maximum value| Maximum value of
. of the square leng",ti of Measuring area distance | of wave height | potential energy
Fig.9 plate the plate ratio density ratio
B mm A mm H mm x/B y/B C mm hmax/ho Ennx/Eo
(a) 200 300 5 —0.5~0.7| —0.5~0.5 40 1.4 2.0
(b) 200 300 11 —0.6~0.6| —0.6~0.6 68 5.6 31.4
(c) 200 300 20 —0.5~0.7 | —0.5~0.5 75 1.9 3.6
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(c) Depth of the plate, H=20 mm.

Fig.9. Distribution of wave height ratio on the

square plate.

30 B

B=200 mm
B/A
@®1.33

Emax/Eo

A1.00
Qo0.80
do.66
N0.57

0.15

Fig. 10. Energy density ratio and depth of the plate.
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Fig. 12. Transition of energy density ratio with depth of the plate and wave length on it.
The depth of color indicates the degree of energy concentration.
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Fig. 13. Schematic change of energy density ratio Fig.14. Schematic change of energy density ratio
with depth and side length of the square with depth and wave length on the plate.
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Fig.15. Focal distance and depth of the plate.
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Fig. 16. Schematic change of focal distance with
depth and side length of the square plate.
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