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Basic Study of Pneumatic Wave Power Conversion System with Water Valve Rectifier
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It is necessary to wtilize natural energies positively to
reduce CO, in the atmosphere. Wave energy surging upon the
Tohoku area coast estimated to total about 13 million kW is
viewed as a future energy source. We discussed a practical
generating system using wave power, and now propose an
original method We describe the composition of our power
generating system with water valve rectifier and present
experimental test results. We also discuss the basic
characteristics of the wave power generating system using our
model system.
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Fig. 1 Ovenll composition of the wave power generating system
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Table 1 Dimensions of generating s ystem

Turbine Tandem type impulse air turbine

Generator 3 ¢ induction generator
Output power 130 kW 65kW
Number of poles 6 12
Synchronous speed 1000 rpm 500 rpm
Voltage 400V
Frequency S0Hz

816

Fig 4 \ZROFEBEFELTRT. ChERL L, HOBM 1T
BB B LTI LTV b 2 L% 3.

Fig. 5 \CHEEBNISN T 5 ¥ — © L BEEMNT, REREAESR
NEDBELTRY. heRak, ¥—YUiEN = 95 rpm TH
B0, 0%, BRELE CERITRIL Tws, Zhi
FEEES) EIEREHE LU — ¢ EEENT [CEFIL T
LT EN5.

Generator

Turbine
Water valve rectifier

HE Mﬂ_ fAirchamber

IR

p———

Wave form
apparatus
PrrEERaRa———

630 mm

1800 mm

Fig. 2 Model of wave power conversion system builtas atnal unit.

20
15
10

T

T

Wave height H [m]
o

—e- positive pressure side

—e-negative pressure side

0 30 60 90 120 150
Revolution of wave form N [rpm]

Fig. 3 Relation between revolution of wave form N and wave

height H.
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Fig. 4 Relation between revolution of wave form N and
wave frequency f.
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Fig. 6 Pressure change in each air chamber.
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Fig. § Relation between revolution of wave form N and
revolution of turbine NT, induced voltage E
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Fig. 7 Time variation t of the output power W and pressure
AP in main duct.
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Fig. 8 Relation between maximum output power Wmax and
pressure Pairin air chamber.
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Fig. 10 Probability density of wave height H
and wave period T.
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