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An experimental study on a small floating wave-power generation using piezoelectric device

Motohiko MURAI'! and Hironori FUIIMOTO

*! Yokohama National Univ. Graduate School of Environment and Information Sciences
Tokiwadai 79-7, Hodogaya-ku, Yokohama-Shi, Kanagawa, 240-8501 Japan

The effective utilization of wave energy is important. So wave power generation using a piezoelectric element is
described by this thesis. A piezoelectric element is the device which changes vibration to electric energy. The efficiency
of generation electricity is made expensive by using a pendulum on this thesis. A result is checked by an experiment. 1
also try to save the electricity invented by a piezoelectric element and make an LED light. The relation between the

pitching movement of a floating body and the generation of electricity is also checked.
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Figure 1 Energy conversion process
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Table 1 Specific of the floating structure

Density p[kg/m’] 791.9
Pitching natural period TJ[s] 1.40
Inertia moment I[m”] 739107

1.20[m] 0.15
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Figure 2 Image of a water tank experiment
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Figure 3 RAO of the pitching motion (free of pendulum)
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Figure 4 Devices (upper: piezo-ceramic, under: piezo-film)
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Figure 5 Overview of a water tank experiment
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Figure 6 Time changes of the observed voltage at capacitor (Piezo-film)
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Figure 7 Time changes of the observed voltage at capacitor (piezo-ceramics)
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(a) Overview of LED (b) The LED emitting
Figure 8 A lighting experiment of LED
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Figure 9 RAO of the pitching motion (No.1~4)

M9 kv, IRV +Z2BHRICES I EHAITFEO Yy F o VEFHINRKE D LTS Z ERgnd,
F72, No. 3 DEEOIHRDOEFHDS, No. 1 OFENLHE VD LTV R0, ZIUIEY 728K ER) %
TR L Z DRNCEB LT I v 7 IEHREE T LESTWEZENFEREEZ D, 2O &b, #RD
TR OEF =R L FX— 2 IR E 72 ECJEEE T I vV ICEBE X D VAT AEEZDHHEN,
BIZREREBENERYHTZEIZENR L EHZ 2 6N5, No. 4 TlE, EEZ A VARKRELSFHEOY v TF
TIEHOT R —FWILL TWD ZENDND, LvL, HEROEE = RV F—%2% <IN L CTREN L T
WAIZHED BT, BEENNSD—2DFKNE LT, EEBET /LA 1 ADEEN 28 um] & FEFITHE N
EMD, ZTOREEEMETLTCLES ZERET NS

3:2 REMDE
B RN — % R BT RV — BT DR AR E, Ik ThE 2N 5,

E
E, =—¢
f E. (1)

T2, E I Lo B bR TEER TRV X—, B, IIAFET L —TH D, KRICESENR
AREICHWIEBR TRV —E, &, AHE= RV —E , ORHHIECOWCHAT S, EER 1 KD
MOOEEB &L, JEEET b KOOSR ER->T, BOETHICHEK DR BICHEFED 55248
ET D, TORFDOHRET 1 MTET L HRITRES A t L9508, JEERT 1 YV ICART L AFE T RLF
—E, ITHNAREYS D OF DR RLF—E ZHNTRATRO S Z ks,

E =B-t-E @)

LN, ZOEZFIHFEFEZITH ., K10 [T LI, [EEZ /L LAORIF 19X10°[m], 5
Koy DR E1X0.14X10°m] TH D, £72, EEE T I v 7 ORIL9X107°[m], 5 By DE S 1L 1. 75X 107 ]
Thb, WoT, EETANLLEEEYT I v /& 1 OEAMEMSE, Sc 1XFNTH 2.66X10-6, 1.575
X107l & 725, Lo Ta=1lmm] & LTSE & SclZfEAT DEDT I F—Ewf & Bwe 2FHT D L Th
FIVEW= 0.026, EW=0.154 [pJl&725b, 72720 o :998. 1[keg/m’] (20°CDFAK), g:9.80665[m/s?]1& L
THELTWS,



/ 0. I’_’.\'[mm]

[or)get

) 35[mm]

[ e

L £ 0.028X5 £ 0.35X5
— - A j_f
. / =1.75[mm]

ey /' =0.14[mm] i

19[mm] 9[mm]

prezofilm prezoceramic

Figure 10 Occupied space by piezo-elements
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Figure 11 Total conversion efficiency (Casel and Case2)
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