
Physics 101: Lecture 28, Pg 14
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HEAT ENGINE

The objective:  turn heat from hot 
reservoir into work
The cost:  “waste heat”
1st Law:  QH - QC = W
efficiency e  W/QH =W/QH  = 1 - QC/QH

S = QC/TC - QH/TH  0  
S = 0 for Carnot

Therefore, QC/QH  TC/ TH 
QC/QH = TC/ TH  for Carnot

Therefore e = 1 - QC/QH   1 - TC/TH 
e = 1 - TC/ TH  for Carnot
e = 1 is forbidden!
e largest if TC << TH

Engines and the 2nd Law
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