OlLX| S, XM25¢ HM4Z(2016)
Journal of Energy Engineering, Val. 25, No. 4, pp.184~189(2016)
https.//doi.org/10.5855/ENERGY .2016.25.4.184

[y —| [=J —_ 1O L—-
ZEBathstn 7|73k, *HE3Y SL7IEE

o
2016\ 119 219 A2 20164 129 162 2274, 2016\ 129 211 &)

Power generation characterigtics of thermoelectric module
for waste heat energy harvesting

Jin Chul Yun' -Jung Myoung Ju* - Jong Hyun Hwang* - Seong Jin Park
Department of Mechanical Engineering, POSTECH, *Hyundai Heavy Industries
(Received 21 November 2016, Revised 16 December 2016, Accepted 21 December 2016)

2 o

CO, Hl Al ouix) dm] Bge] a7} Soldel ulel, HelA: @S Sotstel 4712 AN SR
QAP A7} BT 2] o] FolAa ek & AL A oux] SR ARG Slet AEE
W E4S BA5}9Ic Bismuth telluride= A2 AHEEC] Rt £ 2718 Fofshu] olof w2 @
%52 BAsloch Eat Tt £ Zzlolale] drlmsel Wl BES AR W ofel os) Hasigh. ol
$E, dinEe dofuxe wrh agHoR slbeb] Stk Kol AEEAS AMskek

Z00] 1 A, oA splAE, AARE, WAES

Abstract - (Recently, due to limitation of CO2 gas emission and increase of demand to reduce energy
consumption, lots of researches are conducted to harvest wasted heet energy with a thermodectric module
to produce dectricity by Seebeck effect. This study was conducted to andyze characterigtics of the
thermoelectric module to apply for a heat energy harvesting device. Thermoelectric module composed of
bismuth telluride was tested with various temperature conditions to andyze thermoelectric behavior of the
module. Power generation efficiency of the thermodectric module for various temperature condition was
andysed with both experimentd and theoreticd methods. From the reaults, an optimum condition to harvest
wasted heet energy with the thermoelectric module more efficiently was proposed.)

Key words : Waste heat, Enerqy harvesting, Thermoelectric module, Power efficiency

1.ME WA AE7E 7HAAL Sl oledt @dwdt B

o] gt AARISIEE ZoR, AFo] §lar A=Al

oI #(Thermoelectric)o|gt &} 7] Afo]<] o] =S B ol dRkRl HE o]89] 3 2=kl

HBR ou|ale, B3] MBkARe] ofZo| Lxmajolr}  Oh= 150 °C oJste] AFdE ol8siA VS E&

9l wj 47} YEo M3} LukH|r} o] Esto =M 4= Qe gt o R ZdEaL gl W ol
Ao] Haials @AM A Eil(Seebeck effectyzt  HIL

1 3k}, A (Thermoelectric Generation, TEG)-2 CO, HiE AL} ofldA] 4v] Hgke] 271 5]

ol ujel, Weil 28 satdlel WS A

o1&} oI x|ulk% 5 A 0olx]71 ©] Es

"To whom corresponding should be addressed. Fe ALl i eark wopdal gl S,
Tel : +82-54-279-8763 E-mail : blwater@postech.ac.kr AFsARe] HEE o &gt WS Bl dAvlE ol




Aol shilage

Sfak A7} TS| 2% ol oUeH23). et ofy
A oux) wgk Tgwt ZYuws} ums o)
aA) 8 mEe o] mrkRA] AAMe] BEER
wall7] el de) g ok ok et
A%H Ae] AN g BARES] ouix] ¥k
Af0] 8-11% FE7HA AsH o, therleo] %
A3t 3 O TS e HRS T DA}
A Roz sldgEm Q4.

kel AR, dRnEe] WsEA
Aslal, o] Higto® Hr} =2 589 VK|
Y| AT AAELS AT &~ Qe HoRS A4

37 Stal =y lck

2-1, EHZE AY

AW we TEs) YA T A M e
Fo] 2709] HAS 7ML YlofoReith A7
o Wasich I} o o] axlRE 2 U Eb
Y7} wvle slfsh] o] g, olF a7 of
2 /) HER AEF P etn ok ol AAw
& (Thermoelectric module, TEM)o]2}aL 3ich

FARES 544 a9 asS Wyl fleiAe
=2 A Al W2 A7IAR 29ar e GREA
= 7= ARE ARESfiof gtk A Al57t ok
AE AE LEAAE w2 IHans 7HE 4 QL
= & 9ulgity. A7 A3 o] 7)== olf+= ®t
TA AAR0 WY wFo|rh ol dXXES &&
= YolEZ= QaRloR A8 Hrh g8 &4
= o9 2 AFE Algell Bl2lshr] wzel
Aol RO WS AR A9 Wdo] FolA
2AF ApA| o) Hrd = QIR HA A 29 A ¢
A 4 Ak

FREgo] Holof qhrk= A H9itell Ysff
L oA e 2eAE adE fAA1717] 9%
ojth. HioF dAwAJo] ErhH P 2EAE e
oj& Zlo] Fon|stA 7| ol

olggt k= JEE FTE Aol HZE A=(Figure
of merit)olch. WP E A= Zek= ofAE 27) 5
Adlee TE &3 72 AlezA o3 22 4
o2 w3

Sat GAmE WAEY oA 185

where:

a: A A (volt - kelvin™)

0 A7|1F=E (ampere - volt™ - meter™)
K QAEE (watt - meter™ - kelvin™)
T: 2% (kelvin)
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Fig. 2-1. Test apparatus for characteristic analysis of thermoelectric module
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