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Mystery in Reporting Thermal Conductivity 

ZT = s2σT/k 
k = αCpD 

• Thermal conductivity is not measured 
• Thermal conductivity is calculated 

Ref. #6 
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Annex VIII Participants 
• IEA-AMT Thermoelectric Annex 

– Annex lead: Oak Ridge National Laboratory (H. Wang) 
– USA: Clemson (T. Tritt, S. Zhu); Marlow (J. Sharp); Corning (A. 

Mayolet, J. Senawiratne) and ZT-Plus (F. Harris) 
– China: SICCAS (S.Q. Bai, L. Chen) 
– Canada: Natural Resource Canada (J. Lo); University of Waterloo 

(Holger Kleinke); University of Quebec at Chicoutimi (Laszlo Kiss) 
– Germany: Fraunhofer IPM (H. Böttner, J. König ) 

 
 

• IEA-AMT members countries: 
– UK: NPL 
– Finland: VTT 
– Israel: 
– Australia: 
– Republic of Korea: KERI (H. W. Lee) 

http://www.amai.mn/wp-content/uploads/2010/04/china-flag1.gif
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Marlow Materials Selected for Transport 
Properties Round-Robin Tests  

• Materials: Bi2Te3.005 (n-type) Bi0.5Sb1.5Te3 (p-type) 
• Four-sample Sets 

– Thermal diffusivity: 12.7 mm diameter disk 
– Specific heat: 4 mm diameter disk 
– Seebeck coefficient and electrical resistivity:  
    2 x 2 x 15 mm3 bar, 3 x 3 x 12 m3 bar 

• Temperature range: 300-500K 
• No ranking of the labs (lab numbers are 

assigned randomly in each plot) 
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Round-robin 1: Thermal Diffusivity 

Results from 8 labs 

n-type 

p-type 
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Round-robin 1: Seebeck Coefficient  
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Round-robin 1: Electrical Resistivity 
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Cp of Round-robin 1 with Debye Fit 

p-type 

n-type 
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Round-robin #2 Started in October 2010 

• Procedures for DSC prepared by ORNL 

• Two sets of p-type samples 
– Set #1: ORNL -> Clemson-> Corning -> ZT-Plus -> 

Germany -> China -> Canada 
– Set #2: China -> (Japan) -> Germany -> ORNL -> 

Clemson-> Corning -> ZT-Plus -> Canada 

• Completed in September 2011 

• Report to IEA-AMT: October 2011 

• IEA-AMT Topical report November 2011 
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Round-robin 2: Seebeck Coefficient 
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Round-robin 2: Electrical Resistivity  
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Round-robin 2: Thermal Diffusivity 
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How Difficult is Thickness Measurement? 

Thickness = 1.568 mm 
Thickness = 2.011 mm 

α = 1.38d2/πt0.5 
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Round-robin 2: Specific Heat 
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Cp of Round-robin 2 with Debye Fit 
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Calculation of ZT: P-type 

Calculated from Full Scatter 
 
• PF: + 7.1 to 11.7% 
• K: +8.5 to 17.9% 
• ZT: + 11.7 to 20.9% 
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Summary 
 

• Reliability of transport property is critical for 
vehicle applications 

• IEA-AMT is addressing this issue timely 

• Round-robin #3: 300K-800K 
– GMZ half-heusler materials for the round-robin 

effort (March 2012) 
– Materials processed and machined at GMZ Energy 

and first set measurements completed in May 
2012 
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