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History , overview, and introduction
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Second Industrial revolution

Climate Change




Waste Heat to electricity
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Seebeck Effect
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Peltier Effect & Thomson Effect
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Cooling side

Peltier Effect

|| Thomson Effect







THERMOELECTRIC EFFECTS
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THERMOELECTRICITY : The direct conversion of heat into electricity

THERMOELECTRIC EFFECT

PELTIER EFFECT SEEBECK EFFECT THOMSON EFFECT



THERMOELECTRIC EFFECTS
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Electrical power input Semiconductor Thermocouple Seebeck Effect
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THERMOCOUPLE

Thermoelectric Cooling & Thermoelectric Power Generation
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ZT : Performance Criteria of Thermoelectrical Materials
Fower Bactor + oS-

Seebeck Coefficient Conductivity
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STRATEGY TO INCREASE ZT
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TE materials
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Crystal Growth

Slicing

Coating
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Bi-Te:HOT EXTRUSION
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High Temperature

Pressing Out

Hot Press



Application




Thermoelectric Application
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Thermoelectric Cooling Thermoelectric Generation

(TEC) (TEG)




Thermoelectric Cooling (TEC)
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Qc (Cooling capacity)

Joule thermal Reversed heat by

Heat absorption effect due to the he temperature
by Peltier effect difference
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Thermoelectric Cooling (TEC)
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Low power & small size

High capacity Semiconductor
Diode, Laser, and Power
Amplifier Connection System

Flat type large optoelectrics



Thermoelectric Cooling (TEC)
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Heat densityt
Number of applied modulel

For vehicles Smaller Devices



Thermoelectric Generation (TEG)
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TEG Efficient «< ZT

transport waste heat

50/ LESS FUEL CONSUMPTION
_MO BY USING EXHAUST HEAT RECOVERY

-
- L

-1 a_— 959

_ gallons fuel /™"
running 94,000 miles per year saves & ’ =

= o A

million

ik Jemillion‘trucks - 59
- —— S '.'fcoz
alno—e.@._nm“ : ons o

running 94,000 miles per year.saVve

industry waste heat



https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjhq5D7woXmAhUKIIgKHTpUCkEQjRx6BAgBEAQ&url=https://www.americanheatingco.com/blog/waste-heat-recovery/&psig=AOvVaw0QO_5em_48WCSlG00JZBl5&ust=1574776820872407
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjhq5D7woXmAhUKIIgKHTpUCkEQjRx6BAgBEAQ&url=https://www.americanheatingco.com/blog/waste-heat-recovery/&psig=AOvVaw0QO_5em_48WCSlG00JZBl5&ust=1574776820872407

Transportation Waste Heat
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chematic diagram of a general cascaded TEG.
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Low grade heat!

Bi-Te
Flexible modularization technology

===) Wearable devices, wireless sensors,..






