
Flue Gas Energy 
Recovery

4.2 Watt 108 CFM DC Fan

12.7 x 12.7 x 6.35 cm
Aluminum Flared Pin
Fin Heat Sink
Rth = 0.57 W/K

Four each 22 Watt TEGs

20.3 x 20.3 x 0.635 cm
Steel mounting Bracket

The steam plant at the University of Idaho has a large amount of
waste heat that is expelled from many different surfaces. This is a
common issue that occurs in many different power plants and
industrial settings.
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Physics Department, Prof 
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Process:
 TEGs Require 4000 Newtons 

of compression for maximum 

heat transfer

 The Module is preloaded using 

a hydraulic press

 Bolts are tighten while under 

compression

 Through bolt design increases 

strength

Final Product:
 6 modules 

 Produces 72 watts of power            

(12 watts each)

 Electric Fans consume 24 watts       

(4 watts each) 

 Producing 48 watts of usable power 

(8 watts each)

 48 usable watts per 2000 watts of 

waste heat

 Connected electrically  in parallel

 Vout = 12V @ Iout = 4A total                       

(Vout = 12V @ Iout = 600mA  each)

What is a Thermoelectric Generator : 
 A device that utilizes heat flux to produce electricity

 Constructed of n-type and p-type semiconductors 

(Bismuth Telluride)

 Common efficiency between 5% to 9% 

How a TEG works: 
 Operate according to the Seebeck Effect

 Temperature difference across thermoelectric 

material is converted directly into electrical power

 The p-type semiconductors create an excess of 

electrons and the n-type semiconductors create 

valence holes for the electrons to flow into. 

Our solution is to capture a portion of this waste heat by utilizing
Thermoelectric Generators (TEG). This is accomplished by achieving a
temperature difference across the TEGs surfaces. As the ΔT across the
TEGs increases, the power generation also increases. Flared pin heat
sinks and electric fans are used to attain this temperature difference.
Therefore, heat that would normally be wasted is now turned into
power used at the steam plant.
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6 Modules (Natural  vs Forced convection) 

Total Power output (Watts) Forced convection Total Power output (Watts) Natural convection Predicted Power output

Picture from Nature.com
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