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Oil deposit  

Water volume: 7.5x109 m3  

2.07 x 1011/7.5 x 109 = 27.6 cups of Loch Ness  

Loch Ness 

Consumption 3.0 x 1010 barrel/year = 4.77 x 109 m3/year 

Depletion: ~43 years 

How many ñcups of Loch Ness ? 

a) 2.8     b) 28     c) 280    d) More 
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World Energy Outlook 2006 Edition, 

International World Energy, 2006  
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M. Hirata, Syou Enerugi Ron (Ohmu Sha), p. 37, 1994. 



Waste heat from industry  

http://www.eccj.or.jp/diffusion/04/diffusion.pdf. 



Thermoelectric materials  

ZT = S2T/rk 
S: Seebeck coefficient 

T: Absolute temperature 

r: Electrical resistivity 

k: Thermal conductivity 
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TE materials in air  
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Nikkei Electronics 2010. 3. 8 

Skutterudite module 

SHOWA DENKO 

Half Heusler module  

TOSHIBA 

Seal in inert gas 



CoO2 layered compounds  

A. C. Masset, et al., Phys. Rev. B, 62, 166 (2000). 

Y. Miyazaki, et al., Jpn. J. Appl. Phys. 39, L531 (2000). 

H. Leligny, et al., Acta Cryst., B 56, 173 (2000). 
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misfit structure  
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