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Ch 15. Thermodynamics
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I. The First Law of Thermodynamics

Closed system: ∆U=Q-W

U Internal energy: all the energy of the molecules
∆U change in internal energy 
Q + for heat added; - for heat lost
W + work done by the system; - work on system
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II. Heat Engine

Efficiency (x100%)

e=W/QH
=(QH-QL)/QH
=1- QL/QH

e<1
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Steam Engine
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Combustion Engine
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Carnot Engine

Ideal engine, reversible process
QH ~ TH
QL ~ TL

eideal =1- QL/QH=1- TL/TH

(in Kelvin)
Real engine
e< eideal <100%

Second law of thermodynamics:
No device can transfer a given amount of heat completely into work
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III. Refrigerator, ac, heat pump


