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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.



Main Research Scopes 

Material 

Module 

System 

Metallization and Bonding 

Intermediate temp. uni couple 

Intermediate temp. TEG 

Intermediate temp. material (SNU)  

Intermediate temp. thermoelectric system 
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Research Area of KIER 

Temperature 
range 

 

High temp. 
( 1000℃ 이상) 

Intermediate 
Temp. 

( 300 ~ 800℃ ) 

Low temp. 
( 100 ~ 200℃ ) 

Material 
 

Module 
 

System 
 

TEG 

KIER 
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Main technological issues 1  

General Motors 
(2012, 2013) 
 
Based on skutterudite 
8 W/ 25cm2  (at ∆T 500℃) 
320 mW/cm2 

Voc 2.7 V 
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Thermoelectric Material : SnSe 
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World top ZT record 2014 
ZT = 2.6   @900K 

Thermoelectric Material : SnSe 
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Material issues   
    Practical limitation of previous thermoelectric materials 

Low ZT 
(ZT< 1) 

Hazard 
(Environment) 

Expensive 
(Rare earth) 

Low 
mechanical 
property 

BiTe ● ● ● 

PbTe ● ● 

Mg2Si ● 

Oxides ● 

CoAs3 ● ● 

Hf-Heusler ● 

SnSe 

Almost all materials have their own limitation 
 for industrializing this technology 
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창의소재연구실 

Difficulties in handling SnSe 1 

SnSe M.T. 861℃ 

Hot 
Side 

Temp. 

Max. 700℃ 

Alloys L.T. (℃) B.T. (℃) 

Palcusil 10 852 
Silcoro 60 845 
95% Silver 

 5% Aluminum 830 

Cusil-ABA 815 
Cusin-1-ABA 805 

Nicusil 3 795 815-840 
90% Silver 

 10% Gernamium 790 

Cusil 780 
Cusiltin™5 760 
Incusil 10 730 

Incusil ®15 725 
Cusiltin 718 

Incusil-ABA 715 715-740 

Max. ZT 
630℃ 
(SnSe) 

Braze process 
Temp. 
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창의소재연구실 

Sample 1 (only Polishing)  Sample 2 (650℃ 1h in air) Sample 3 (650℃ 1h in Ar) 

peller 

X 2K 
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Difficulties in handling SnSe 2 
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Difficulties in handling SnSe 3 



Thermoelectric leg metallization 
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Thermoeletric 
material 

Metallization 
layer 

Brazing filler 

Electrode 

SnSe Metallization 
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Ag Ag Metallization 

SnSe 

Ag 

Ag 
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Ag Ni Metallization 

The thermal expansion coefficient 
differences between SnSe (3.9×10-6K-1) 
and Ni3Sn (18×10-6 K-1).         460%  
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Ag Ag+Ni Metallization 

- Stable metallization layer without 
cracks  

- 10-3 Ωcm2 range contact characteristics SnSe 

Ag + Ni 

Ag + Ni 
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Ag/Ni Metallization 

Ni 
Ag 

Ag 
Ni 



Research in KIER 

Optimized 
bonding technology 

Thermoelectric material 

[ ZT 1.5] 

Specific 
Contact resistance 
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** Research Collaboration 
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International Collaboration with KIER 

Microstructure 
Analysis 
 
Interfacial 
Analysis 
 
Interface bandgap 
Engineering 
 
Material screening 

Thermoelectric 
Leg design 

SnSe post 
engineering 

Thermoelectric 
module design 

Novel module 
structure design 



International Research Projects 

1. EU horizon 2020 based 
Korean-EU joint project 

     (Korean governmental) 

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 
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International Research Projects 

2.  (Korean governmential) 

Horizon 2020 is not mandatory 
 
 
Supports 1) joint meetings and  
2) proposal writing legal advice 
 
20,000 € /y 
 
Planned to proposal call on this Oct. 
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System test site in KIER 
 

KIER circulating fluidized  
bed combustor 
 
3 months operating / year 
 
2MWe power generation 
 
3 different possible hot zones 
 - under 120 ℃ 
 - 200 ~ 300 ℃ 
 - over   600 ℃ 
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