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Energy Policy & Strategy @ SNRU

ULBUIYATUNAIIUY (UFumudunasnisalvasuneniguuns 12 n.e. 2567)

WIS TANaNauAsTIMUAUlEUIENA I UdOAA N URANINITNRLNIUSSNALA SN TELETUN TNEANA 1Y
avenm adenruifuasinu “wdsnunaununazwdanadan” suuuulnd AMulnuarTsunfUsUANIUY LaYanNTS
Uaeefansueulneanledgussoine dalidmnenisaine “aruiunamewdsusasdufinsiudwinden” uas
wanmiliAnmsuanimaluladndeal i undanuiioianyuruvissiuaeng et de

—~ OF
Ht[)(x,y,z, t) — Ellj(x'y' Z, t)

WNUENSANEATNITHAIUINAITUNAUNULAZNEIIUNIGLADN W.A. 2566 — 2570

fngusvasd Wielvhminerdenvfganaunsaunsaiannwdsnunaunuuazndsnunadenlidundanundnmaununsld
nasudnuaziauaan LT undswesUssmaldlusunag auayunTide uinnssy wasmeluladndsanu
yaunuLazyadensiufumeiorneidlulasineusenma dau wninendosesganauasidtiun 4 grsaand fe

(1) deasuuazativayulidiusvnmsldundlunsndnanuidy winnssy wavimaluladuagldndnunaunulag gy
MaLden

(2) Usuusauaeimunssuulassaineiiugu szuuanedsliiliynaiusiunis dswuu Smart Grid WgLAASHALUY Realtime

(3) WiaUsgAnsnmmslindsnunaunuiazndanadon dumesueuawiuy wavannsldesfsaniveulneenlys

(@) Ysuanmsmsysladiniunisasuanniaenvulingantuaniunisal uasmaudlanguassedeuiisslibedents
LI UNALN LA NI Ae TRl SH UL UT A ULUY

@ Sakon Nakhon Rajabhat University, THAILAND



N1598NLUULASHRAINIUINNITU/nAlulaginann Uy nnyusu

nsiBIudanssaldwaeeuteas wavafiaduiiloninisinunsaa sl uin e uRS agsauaw

Bio-Circular-Green g . p I ‘
Economy Lﬂ'ﬁaasﬁau A»L@_gg:ﬁ ALt
(BCG) P / e ———==
Sustainable Development . Wi '
Goals .
(SDGs)

Sufficiency Economy . Gi,‘ii’\‘]"lﬁl

Philosophy

. 91ANgN
. daananel

. 2faule

. AANNS

. a@%1asele

—

[ s—— o r”tﬂ il
P‘ » m |
E > d &

& S .
_ ~ g% »

a0 bm'ﬁ'ga'mfﬁmﬁauﬁlﬁ

@) ;2,(\.“: Center of Excellence on Alternative Energy, SNRU, Thailand 2019-2024

b 4 o b




THE Impact Ranking 2024
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Alternative Energy : Thermoelectric Technology
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Thermoelectric Generator Applications

Replacement of
Combustion
Engine

Natural Heat
(Geothermal,
Seawater, etc.)

Hybrid Gen.
(Solar-TEG)

Waste Heat

(Automobile, Plant) /

Micro Power
Source
(Body Heat)

Aerospace
Radioisotope
Thermoelectric
Generation

Development of Materials Technology

/| @ Automobile TEG
/ - BMW, GM, Volkswagen
/ - 10% Fuel Efficiency Increase

Industrial TEG
- Incineration Plant
- Industrial facilities

Z : figure of merit

o : Seebeck coefficient |
o : electrical conductivity
k : thermal conductivity
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Thermoelectric Refrigerator Applications

Common
Facilities
(Air Conditioner,
Refrigerator, etc.)
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@ Sakon Nakhon Rajabhat University, THAILAND

Alternative Energy : Photovoltaic Technology
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—a=— Perovskite Solar cell 5x5 cm?

Cell Area Voc Isc Pmax FF Efficiency

(em?) (V) (mA) — (mW) (%) (%)
12.16 8.55 3048 141.77  5436%  1165%
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Photovoltaic Applications
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Photovoltaic-Thermoelectric Hybrid System
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PV-TE Applications
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PV-TE devices

M.A.l. Khan, et al., Front. Energy Res. 9 (2021),
E. Yin, Q. Li, Y. Xuan, et al., Energy 163 (2018)
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O We have the “SDGs Policy” for example SDG7 whose goal
IS to create "energy security” and "an environmentally
friendly and acceptable society".

O We have “8 Centers of Excellent” for example “Center of
Excellent on Alternative Energy (CEAE) and Journal of
Materials Science and Applied Energy (JIMSAE-TCI1&ACI
to SCOPUS) for supported SDGY.

O We have “Appropriate Technology” for area-based and
community engagement.

O We plan to set up 15t “Photovoltaic-Thermoelectric Pilot
Plant” @ SNRU in Sakon Nakhon Province, Thailand.
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International AWARD

SINGSOOG K., SEETAWAN T., SUWANNATHAN S,

CHAARMART K., SEETAWAN T, JEEPKAEW K., JEEBKAEW K, CHAARMART K, SINGS00G K,
THONGPAN P.ET ALEA

CHUMUANG NARUMOL, KETCHAM
SINGS0OG K. ET ALEA SEETAWAN T. ETALEA
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Future Work: PV-TE Pilot Plant

The semi-automatic pilot production facility for
thermoelectric low-medium-high-temperature
modules in Thailand.

National Institute of
Advanced Industrial Science
and Technology

AIST

Ryoji FUNAHASHI G. Jeffrey Snyder

National Institute of Advanced Industrial Science And
Technology (AIST)

McCormick School of
Engineering,
Northwestern University
Technological Institute,
2145 Sheridan Road,

Evanston, IL 60208

Department of Materials and Chemistry
Nanomaterials Research Institute

Prime Senior Researcher

1-8-31 Midorigaoka, Ikeda, Osaka 563-8577, JAPAN
TEL : +81-72-751-9485
E-mail : funahashi-r@aist. go. jp
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