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Experiments on Piezoelectric Energy Harvesting Device
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ABSTRACT

This paper is concerned with the development of piezoelectric energy harvesting device. Literature survey was carried out
to investigate the state-of-art technology regarding piezoelectric energy harvesting method. It shows that the piezoelectric
energy harvesting system has been researched as the needs for the auxiliary power system grow for ubiquitous sensor node. In
this study, the piezoelectric energy harvesting system was constructed and the corresponding electric circuit was also built to
investigate the power characteristics. Experimental results show that it can charge the small battery with ambient vibrations but
still needs an effective mechanism to collect ambient energies.

AT AyE AHESIT
1. M E Hausler[11]¥ PVDF(polyvinylidene fluoride)
5 o83 #wHv T 5 WY FES

FHo FA AN o figh #Ale] EolAAl Ay Uz AASE WS Asigd).
Atk T AN mEE T2 HAAY, T Starner[12]E Q1z7Ee] AA9] Ao R HE]
AA, BA A="E, &5 olF o AHEE F Yx -] JtEsittE AL AA sl FES
UE 24AF HolH £ 2 UF FAE v gth 2= AAY 49, 35, &7 2 Zhe 9
o A AN =B AR HOlH e wte]l Yhs 249 5 ggd A9 wd e HE 7S
star wige] A AN =g dxste]l 272 fgsisd 47 g dquAdoRiE ALg
A BAE FEs] ] A AR 1 st AY9e BAE. o= P Zol g
AEARE S43e & Aok 29y A8 AR 67w 9 ddo] AREM WM G8o] 12.5%2
S Fastdua slE dA 28 AAE Sd T od AxE Al ARG A5 84W o A
7] wiol ejkd, & Wah Qlzbe] Fzb AlA A ¢ o AT Kymissis et
o] &, Ms, RF Ay~ T3 &2 79 duAd 4l [13]2 AE 59 25HE qUAE FH3817)
ERHH AqUAE FHste] dA FHE A g8 g AzuEe s, o] Ade
sk el i@ A7 dabse] wel AT1-7]. g A9 dYew AgEArt Awe] b
ojg} o] g3t dUALE T AFormFEH o oo olg] 7#eol PVDF = gk H=d1 3 9|
UAlE F28 & v PHo= Add A F9 = oA 22 FA4¥E THUNDER #5718 K
sh7E A el x4 = FAelth(1] 23}tk PVDF o] Hof A2 o 20mW o
PHHLAE o] & A =7 Jided daiAdsE v dd D=7 gomW = AZEHA 1y
A 4 A 2 A7 dagH ot b 9 7R oz 23dte] PVDF ¢ oA 2 7)ol A
22 71AAS EEely e AH oy S A A8 P ImW~2mW 2 w9 o
2 s A71AQ dUAE 71 AIAR] oy x=E ot B u5Art Ramsey and Clark[14]8 <A
e = Qe wEv|oh o] ARE ol &3tH 7] 22E o] &3te] AlEre] dEo|l} EE o] 9 Q)
AX WEs b o dhdoz AFEHAY A A UAZ =] 93 ATFE FEA.
43 s WA71HQl oy = WEstE vvkY o] AT H|E FxE o] FLy ok
Fo2M AR = g o] AR ATl "I xR 7 AXEE FREY AA s "
el gl ok g disiA e FaEd8,9]= 3 AYS AEHH o7 T S A 7 F el
F=z38t7] vpgth, Aol Sodano[119F duToit 5 oA Qo am oA axte] AAAl 7hsde <]
[10]2 $H2AE o] &8 U] F=F 7o e =5 drh. fLo] £33 duAZ o] &3s] FA

i i dolg Fale] 7teds dFe Adye A7p LA
A S L P AA wopel we AFTIA FHE Wkt

E-mail : kwakm@dgu.edu

Tel:(02) 2260-3705, Fax:(02)2263-9379 B
- BAUS s, o3l ml S A s ol
L B gety, @ @Addgwes  ggo X © BAS AAAAAG FAeha A<

Roundy et al.[15]> F4 AlA =x9o] d=gdo
| F-2sk FAE A AlSh



A 7F oF 70 (W/em o AL
B 5% th Sodano et al.[16,17]
227 e FE Ay A] F Aj~E
< s} stk Bl & Aol
Al e o] wolA~E TRKlste] Fr etk o
nde Al HAE AqUAE Hrleda ¢
2 ey A
AF8-E AT}
st7] fgk A
714 HF-ahek
£ olsfet=
T FEES
A g5
18-25]°14

1o rlo ox ot X
% %
rlr

[e)

Wy Qo) Jeon[27]15 ol ddE mAH=A

719 sk 7= Hd DC 3V, 1Ak &3 5
TR 13.9Hz ol A dEHoz 1409 d7] A&

WA 7tk o B E Lok

A4 Ay PVDF & ARESHA] @82 A+ A3
2% PMN-PT(Performance of Lead Magnesium
Niobate-Lead Titanate) & A4 Zx][18, 29]
E o]g3 Jdyx FH#X, Macro-Fiber &%
25711615 ol&3k YA
“ CYMBAL"e] &= ¢+ W37][30]
¥x 214A 5ol

& S4o] 7o) An
5 HoFrh
HEEC RE RS

= oZE FE el
TTE 7R AEeet
Cornwell et al.[31] t}Fsh
FAste] b AxEFE A
stele= WRbS AT 152
FRET7F FERE Asret 94
e oF 25 vl Ax FrtEva ®Bske]
Roundy and Wright[20] 9A] oly=A] 43 A=

e

ox |¥ B 2
2 rlo kX

361

Tt} o] oYy
. Roundy[34]<&
wE°] AARE 7]
4H sk AV A
A7), kA, A
HA - #

AT 5

o Jid
Inc[35]%= 7
7hed EmAlA
A = %
A8s g ¢ dv BaHdrh Ottman et
al.[36], Hofmann et al.[37], Guan and Liao[38]
HAAE o= +5 A= o] & 4l
T Ax 32 A

st
A A5 AlA

N
ol

=

=

0,
Mo 2 )

RN
oo
SRRV
Mo (o mot
o Rt

X

w
O
|
S
w
=
:ﬂ‘

N,

¥
e o

)
L
o =
)

)
Jm
o,

tlo

\,

iy
o o

2~

2
N

-

Sy ofy
g)[_t'

ot o

o, e

o, M3t N
-

H‘UU
Mo M

2.
ol-g3f
A 3=
el A
Al el
o}
deje] DC Aoz HAgdr) 320
AT FAAE WEo] Be gHA AsE
AA Adets dE A4S Age
B oATelME 28 1 oA AT A"l
Kl selaty] ffs Ll 2 ¢ o] A¥
Jatsitt. MFC dFrollolB & F-23k &
ZH o] stk WY Ale] A F-ZshaL
o ARl 7S gtk MFC oY

=

u

D)

i
>

o
r o o

]

al

o

N
Ao Hu o e

=
:[L
9]
=



glE]to]o] Y (WTE DF06)3 =

BB
A% fmE s

AR (470uF)o] A4 3}Ho]

Short Tarm
Storage Cap

Rectifier

Piazoalaciric
Circuit

Generator

Fig. 1 Electric Circuit for

Piezoelectric Energy Harvesting System

Fig. 2 Experimental Setup for Piezoelectric Energy
Harvesting
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Fig. 7 Lithium Polymer Battery
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Fig. 10 Experimental Setup for Lithium Polymer
Charging
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Fig. 14 Piezoelectric Energy Harvesting Device and
Charging Circuit mounted on Duct

zApsgieh gEd UA £RIAE FHen
qelstolo] 3} ATNAEOATF, 5.5V)F ol &
sS4 AR A9 ANAE] F747]13 LED

oH =% A 2S :d—O]-Gl— 2= = AE ;é]_

32 o
_Q

3. HE s ol1x =F AH #Fo] o]FolAL B HEE 1%L &
_ Hed oduA g 58S Fol7] A
oro] Ao AFEI MFC AZo|o]E:= L ooux 47 A n{AELI 9ES F
AL A AA Aol AT Ao 440 Agpst AAER dob drh B AgelAe
HAx @b wEbd B AT s 29 OﬂLﬂXl w4 9E 159 g & A AEE A5
57 A2 Az2sle] BEr]) HE sl 7] 918 7+&E =44 (PCB 353B03)E st =
Aoz HE o7} 01“*71 FHd °‘*7<1 A (PCB 086C03)E ©] &3 s AdL 43
st
=

. oE SIAA ASS Art 2 15 9]
Zt € x]ol A 2] Magnitude S M1l 3 ,
Position3(ZFeh el 713 & Fro] UEYS ol

T AR

V

= TR 2 —3]_ /\ ‘Rloiof’% ok 14Hz oﬂ/\i ;o] 7]_ o].
A& sl 19 13 & olyA A7} o Q,?l%el- 2= 9)9it}.

THE HES molTa Gt M AV T o) age ege gl AuA 98N @
HEAS s Aol 9 14 O]E]—_ o 5 3545 14Hz 7} QE AAskdvt. 19 16
AEA= 4A ]LV‘] TH AL FH R o oA ofux] 4% Ao &2 =] LED 7}
ofolA Stk sk vl FHEAE A g5m smz adste quUA=y Ao B2
gij o] H-xbe ﬂ?—i’iﬂ' YE9 e 7V & o Bolsl= AFS nolzth PZT 7 Had 9
AAHE Bms £AE ATEES ML AT aw 2 g oA SRR s 2 o

364



U A E Rectifier 3 2&
5.5V)d A4star

ARE BT 5 A9

AN AN

7.

440 -y —

- —\EE

Fig. 16 Piezoelectric Energy Harvesting Device
equipped with LED

g 17 & YEA AFe AuA A
FAdaApel A BAs= AgE LARAAZE o]
gstel A5 2otk HEZF MFste 49l
oF +/- 10V 9] Hgke] S & = Stk

1.4 |:| |l.¢ IJJ 2

Fig. 17 Signal from Piezoelectric Energy Harvesting
Device mounted on Duct

365

ols]l PZT ollA
AT A E1(0.47F,  5.5V)el
A8kl S Alzbel wmE A E
Agarie
102 Az et
A stol ot
W] beo Qs HE9]
17F Fgkelth. A% ARyt HolF o
I A AsfA e o] HQfo]l A &Aoo
=3

S

N

o

T
=

PN
_,_01

L]

] e an

w o 2
L]

Fig. 18 Time History of Capacitor \oltage

connected to Piezoelectric Energy Harvesting

Device mounted on Duct

o
N

.>|i

i';

-4

offt

=
2ox (1

1, ot

ST

H O
TOoREH A
=

4
e do
o Mo
[e]
_0|£

-
offt
rlo y

3ot
off
off
Lo
R
o

¢

>
oo
_0|L
£l
N
B

2
ol
9

=
D
20
o,
H

Boge

¢

lo K
>
e

ki
El

>}L
2 o o Jo o

offf ot 2 O b fo |o

L
olr
Hono

o
e

1
TR

(e}
o
(il
po
o
fru
f
o

iy

r

-4

£
N
rr -
4
o

o oX

ofl

N
N

o
L
L
N

3L A
TollA= 2% 19 ¢
FA AAdRAS Al oA
o W] M-S Fad HyzEe HA
HEE Rt o] x| 1 A
H LED o] o] S0t}

1

m\l

rlo

i)



Fig. 19  Demonstration Model for Piezoelectric
Energy Harvesting System
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