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#EAHE (Thermoelectric Material)
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() vesa
- e
o S : Seebeck coefficient (£ — v 71 %)
V : Woltage (& /x)

T : Temperature CBE, ATSRE %)

v —RyIHE
BEPEHLYEENRE

18224
Thomas Johann Seebeck

https://en.wikipedia.org/wiki/Thomas_Johann_ Seebeck

TNy IRBMEBRADNYIEE



https://en.wikipedia.org/wiki/Thomas_Johann_Seebeck
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#E ¥ (Thermoelectric Material)
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https://akizukidenshi.com/catalog/g/gI-16572/
https://www.mee.co.jp/sales/security/peltier/product.html
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Q) vesa
T
o S : Seebeck coefficient (£ — N 71&%)

V : Woltage (E/x)
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Multi-Mission
Radioisotope
Thermoelectric
Generator

(expanded view)

Stack of eight
GPHS modules

voyager

Vovager - Galleries - lllustrations (nasa.gov
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GPHS (General Purpose

~ Heat Source) module

Thermoelectric module
(thermocouples)

Radiator fins

Power Systems | Power and Thermal Systems — NASA RPS: Radioisotope Power Systems


https://rps.nasa.gov/power-and-thermal-systems/power-systems/
https://voyager.jpl.nasa.gov/galleries/illustrations/
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Thermoelectric system for power generation utilizing heat source of hot spring
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https://www.iwatani.co.jp/jpn/consumer/products/cg/heater/cb-gfh-5/
https://www.justmyshop.com/camp/lumir/
https://www.global.toshiba/content/dam/toshiba/migration/corp/techReviewAssets/tech/review/2008/02/63_02pdf/a03.pdf
https://plusstyle.jp/shopping/item?id=289
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https://www.dainichi-net.co.jp/company/news/35111/
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Fig. 3. Thermoelectric figure of merit 2T as a function of temperature for
thermoelectric materials. The solid lines refer to bulk materials. The dotted
lines refer to nanostructured materials [24].

D. Zabek and F. Morini, Therma Science and Engineering Progress, 9, 245, 2019
https://doi.org/10.1016/j.tsep.2018.11.011
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https://www.thermoelectrics.jp/roadmap.html
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https://www.aist.go.jp/aist_j/press_release/pr2018/pr20180123/pr20180123.html
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EXMHBOLL{ AL, NijGATA

I.Z\II/:\’— BEYWNHIEZH ﬁ UNIVERSITY
IRILF—FE EEHYYDOEEE S :I|> W

KBRS
KBHED T XILF— - 1kW/m?
TIZHhFR20% Tt E T % ¥ 200 W/m?

= =5] ¥ ==
m iR KB REMN m iR EREMN AEAXRBOLNZEDH (FE)
ABSYHRERH) CRILIE. BROITY 7(CRE REANRE. RABBARBPON22D1OIT I 7(C%E8
rﬂh CERE A3 2kW-10E34 45 EE 1 324 AR R 0" (R e 30
HiE #1215 m2 wiE #1105 m2x3 3
HiRas 1/kW Siea=s 20085 kW (40FkWx54)
KRBEHBE x4 #91,1005kWh/£E HREBEBHEX4 #1140/8kWh/4F

-xﬂﬁgml\zrb _—
] 1
!

KRB IREAEEERCT
REBHTDD

RIS R
[EFH - T+IL+—]EAilE 2013 THhL - frE

BAEAEI X)L F—DERE | BEEIRILTF—CF | BEAREIRIILF—~
DEHEA | TxIIF— | FZEBE | B§FEE T (kepco.co.jp)



https://www.kepco.co.jp/energy_supply/energy/newenergy/about/task.html

208 B AT R
TRXILXF =R ¥~
AFWLI- F A 7TES/HEEAYER A Z

€8 (65C) {

600&~
£
NS
400 =
{0
L 200 £
R
£
0
ﬂ‘ v . 0 0.2 ‘ 0.4
TP, BAYHT—
BEZTRO-v b
%8 (500°C) =
L +10 E
P
=
X
5 #X
53
R
k2
0
MEZTBRES 1) AP D
WALk E DHERS. BALNT—Y
(B) RKBIRS

WA BRI EH#EHRREL> Y

https://www.nedo.go.jp/content/100906349.pdf

%: NiiGGATA
UNIVERSITY
5 —
4 L
= 3L
g
. =
g |
N
~ L
1
oL | | | |
0 200 400 600 800 1000
Ry(€2)

AT =20K
3~38 W/m?



ﬁm?a«zaﬁ*

R\ TREBHE FHEHERE AR o - W
MESRETOER RFIERE [BFRFER - R ot - Wik
RE®{L VATLERE BBk BE - BL &S - 2T - R4E)

RMEOSHI | HENERONY ERRRAORM | ARREOER

Mt - A [P TRYZA MO ppen e | mEn . 2o
YOrzsvyay ¥
Ho gk - OB BATBOME | 1v750%E

HBIRIF—
BER e -re-num | |oTevy—# | SREREOBA BAEDOEX

E?ﬁl‘h‘i‘l EI*%‘DT!?H!#( 4

§¥3T$AM’EHH'J (FRH, Eﬁ%. #HEE)

ERLENEND |] G2RU6HE 13 KREBC
#BEI<HS A1 #55¢98 REBENES

4

FEMPT KH%%R ﬁﬂiﬂemﬁ‘%! Fﬂw% §Eﬁ& ﬂ?ﬂi‘i

%S%E(ZOSO)
mummx / AT T

A‘RR_‘(ZMO)

30%

T mERR(2030)
/

Vagcemn/ MERE(2020)
A RRICHS, /

for A 102 104 108
ADBE, W

MRBRER 2010
2020 -
N\

- 2014%FENEDO
| xmxmmmmen

| 23F3/kWh (2010)
—! 14F3/kwh (2020)
7F5/kWh (2030)

REIZ b+ (F/kWh)

xnﬁaltmwn-

3%%; NiiGGATA
UNIVERSITY

— R EEA B

"'—m@-éﬁ/\ TSJ (thermoelectrics.jp)



https://www.thermoelectrics.jp/roadmap.html

