
Chapters	3	Energy	Balances	
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Carnot	engine,	Carnot	heat	pump	
Work	per	cycle	
Dis8lla8on	systems	
Ideal	gas	mixtures	
Reac8ng	systems,	reac8on	coordinate	
Heat	of	reac8on	
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For	a	Cyclic	Process	
LHS	is	0	

Shaded	Area	is	Ws	
Net	WEC	=	0	

QC/QH	Nega8ve	
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By	Zephyris	at	the	English	language	
Wikipedia,	CC	BY-SA	3.0,	hTps://
commons.wikimedia.org/w/index.php?
curid=3185502	 By	YK	Times	at	English	Wikipedia,	CC	BY	2.5,	

hTps://commons.wikimedia.org/w/
index.php?curid=3088708	

Sterling	Engine	
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Adiaba6c	expansion	for	an	ideal	gas	
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For	the	isothermal	segments	ΔS	=	Q/T	and	S	is	a	state	func8on	
so	Q1/T1	+	Q2/T2	=	0.	So	Q1/Q2	=	-T1/T2.	
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