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1. General Status

i KIER's Research Sites

KIER is headquartered in Daejeon with regional research sites in Jeju |slc1nd Buan and
Ulsan with an aim to enhance global research capacity and foster open collaborative research.

W Headquarters

« Location : Yuseong-gu, Daejeon
« Land : 121,668m?
« Main Research Areas

- Energy efficiency

- Renewable energy

- Climate change

- Advanced materials

COPYRIGHT(C) 2012 KOREA INSTITUTE OF ENERGY RESEARCH. ALL RIGHTS RESERVED.


발표자
프레젠테이션 노트
KIER is headquartered in Daejeon right here and also has three regional research sites in Jeju, Buan and Ulsan, which are to foster open innovation, of course.



valr tenta .'prosperous society, | }
&@b—_y.I{IER energy technology

Intermediate temp. material (SNU)

— Maetallization and Bonding

- Intermediate temp. uni couple

Intermediate temp. TEG

Intermediate temp. thermoelectric system
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Thermoelectric Material : SnSe
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The thermoelectric effect enables direct and reversible conversion between thermal and electrical
energy, and provides a viable route for power generation from waste heat. The efficiency of
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Material iIssues

Practical limitation of previous thermoelectric materials

Low ZT Hazard Expensive Low
VAR)) (Environment) (Rare earth) mechanical
property
o o ®

BiTe

PbTe ® o

Mg,Si

Oxides

CoAs;

Hf-Heusler ()
SnSe

Almost all materials have their own limitation
for industrializing this technology
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DiffiCUItieS in handling t E.B_’--I{IERenergytechnolngy

can

Alloys L.T. (°C) B.T. (°C)

SnSe M.T. 861C
\ Palcusil 10 852
Braze process Silcoro 60 845

Max. 700C Temp. 959 Silver 830
Max. ZT S% Aluminum T .
630°C Cusil-ABA 815
(SnSe) Cusin-1-ABA 805
Nicusil 3 795 815-840
gi' 3 Z 10<?A>0g)e?rlllgr?1rium 790
Temp. Cusil 780
Cusiltin™5 760
Incusil 10 730
Incusil ®15 725
Cusiltin 718
Incusil-ABA 715 715-740

QoL LI xho| A x| gg__rLAEI

KORER INSTITUTE OF ENERGY RESEFRCH



Difficulties in handling SN SEEM. ...
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- Sample 1 (only Polishing)| Sample 2 (650C 1h in air) Sample 3 (650T 1hin Ar)

peller
X 2K
'3-45".,30 15.0KV 16.5mm x
L == 0
= BRI T T
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Thermoelectric leg metallization
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SnSe Metallization
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Ag Metallization

160115 SnSe & Ag metallization & ¥ (H.V.H.P.)
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NI Metallization
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Ag-+Ni Metallization

Ag + Ni

Ag + Ni

- Stable metallization layer without
cracks

- 103 Qcm? range contact characteristics
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Ag/Ni Metallization
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Research in KIER

Thermoelectric material

Optimized
bonding technology
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** Research Collaboration
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International Collaboration wih
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SnSe post
engineering

Q Microstructure LThermoeIectric
Analysis Leg design

6 Interfacial

Analysis

6 Interface bandgap
Engineering

6 Material screening
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Thermoelectric
module design

Novel module
structure design
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1. EU horizon 2020 based
Korean-EU joint project
(Korean governmental)

Jou=g
HORIZON
2020

ZMSEE_E:IH Eel]

/

\ @

™N
(O @ 5B eramon KOMMECT

e N
O R

EU horizon 2020

Three different countries team
mandatory

Researcher from EU should be
chief of research

Korea : Industrialized Country
=> Mutual funding

- Research 120,000 € /y
- (MSCA) 40,000 € /y

21
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2N 205t o 2=msue ae 2. (Korean governmential)

O Ay =2
© EU Horizen20204] =W dA7ael 2o 24385 Sste #Fo 205 ] .
A% BE A8 Horizon 2020 is not mandatory

O AR ok
O Horizon2020 == 2 #st7|< 2 ICT Heol

O Ady= 2 g . .
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Potassium ¢
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KIER circulating fluidized
bed combustor

3 months operating / year
2MWe power generation

3 different possible hot zones
- under 120 °C

- 200 ~ 300 °C
-over 600 °C

23
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» | R a globql energy innovator, does its best in pursuing its mission to invent world-class energy
f“"technologies based on open innovation, life-cycle research quality assurance, participatory and open
communication. Therefore the KIER will hecome the best energy technology R&D institute in the world,
contributing to the creation of wealth and improvement of quality of life for the people.
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