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The research of wide band vibration energy harvester using ocean wave
Ki-Bong Han' - Hyoung-Woo Lee'

2% 7|EY AeuA sAEE @ FopgoA e RS ol&ste] duAE f7] wiiel 1
e 9 Foes g AsUARTEH A7|duAE Wdshsr HHolA N vgd FaeEs 23
atal e st 2 AehlE ouAdomi Y HrlduUAE de vee A7 AUtk

B mrdAE oM S-S sjdsrAs st zhe Fad Akl oluA =R drleyAE
A AU AedA shAHE deislh B AeeldA shlaEHE FEAeh AgluA
SHI B 7} 242} Sfeofl U A 7L zhs SAF el g lo] MAH S g E o 1 A3t VE ¥
& o] &3 oA sh=EE 3 FaFo At Aoy AE drlduyA e Wee o §8& 5
ek ¢ gl b, AR U2 ggd FukeEs 36kl e EoUA R Y d7lduA R
Hae b= g8 S5t & 5 e S 7R
FA0f: Fi e, s shl=H, FEA, A7l &3

Abstract:  In general, existed vibration energy harvester is optimum in electronic energy gleaned from vi-
bration energy with fixed single frequency, because it is using resonance. But it is limit in electronic energy
gleaned from ocean wave energy with variant frequency.

This paper studied for width band vibration energy harvester that obtains electronic energy from ocean
wave with infinite vibration energy in order to solve it. It is composed of buoy to occur resonance in the
center frequency of ocean wave energy and the vibration system to occur resonance in the same frequency.

As a result, existed vibration energy harvester using resonance maximized electronic energy conversion effi-
ciency in single frequency, while proposed width band vibration energy harvester has merit that maximized
electronic energy conversion efficiency in ocean wave with variant frequency.

Keywords: Width band, Vibration energy harvester, Buoy, Electronic energy, Resonance.

1. A & HroUAE o] &dte H71E d= A7t &

A2 8499 R AWARAZL Azkap gy ° A8 SR
WA FF oo ek BAlo] A HzbE o] T ZFEEAY Tr2o] vE 2
ot} s 2HE A7|qUAE A= fo| H| 3] A UXWZ g Eo] o) nirfap] AX|3)
E O sl e dutEe) gakgga  OF] Wl WS ARG AsS S

T Corresponding Author: Department of Mechatronics Engineering, Jungwon University, 85, Munmu-ro, Goesan-eup,
Goesan-gun, Chungbuk, 367-700, Korea, E-mail: leehwoo@Jwu.ac.kr, Tel: +8243-830-8940

1 Department of Mechatronics Engineering, Jungwon University, E-mail: kbhan@Jwu.ac.kr, Tel: +8243-830-8265



A7

LB s

3|

Frg olgd B AEAIA

o

Mo
g~

8
o

o

oo
i
-y

o AAAZHI]. o] W

o RE
%)

qe ulthe] e

o

SR PSP

SIERY

7] A =

=
=

Al WA A gkt SRl A

soldA

]

Pl B o] A UehiTh SES

S

B

RERE S IER
U4

L
L

T 2~ E

5

o 5Ny~

1olHA][5]:

oA o

o

HEE

=
=

sheA o

H2E 2 dEA]7]

S

olo

ol A 2]

<
e

bbel 75t
FAR SR A7 74

S

= o n
EAsh

A

o,

L
L

wo} 7]

=
=

G Aot BFARTE AsoldA

o

L
Fu

i ol

o0

2 FAE I 017

A5

=y
+

No

AAtel el

= Aol

]

[e]

A

A

GTAN T} GFAN T

atole] eixfo] A4 PaAtele] Gl

AR e 27

AAA FEolUAE d7]vA =

S ur
= =

shgatelel Qlehel

=
st

2

319

bl A

S

ok Z1EA] 2w el o

*

&0
=
=
]

==}

{Winding Coil

4 Ocean wave

A

Els

SHE BAAN oA F=gel o

ATF7F A

i~

= oA

ol A

)

2]

ekl

R L

= 24

7} 7HA

Figure 1: The schematic of
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Figure 2: The free body diagram of buoy that
consisted of energy harvester
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Figure 3: Simplified equivalent model of  wide

band vibration energy harvester using ocean wave
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Tablel: The system parameters of vibration
energy harvester using ocean wave
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Figure 5 : The shape of ocean wave
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