
Chapter	4	

Energy	Equa0on	for	a	Control	
Volume	(con0.)	
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•  Thro'le	
2	

Orifice	or	control	valve	

Abrupt	pressure	drop,	almost	negligible	change	in	velocity,	no	change	in	enthalpy	
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•  Turbine	
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The	Transient	Process	
4	

•  The	transient	process	involve	changes	in	the	system	with	
0me.	

	
•  For	simple	analysis,	we	assume	that		

–  The	CV	remains	constant	rela0ve	to	the	coordinate	frame	(,	but	it	may	
involve	moving	boundaries).	

–  The	state	of	the	mass	at	each	point	in	the	CV	is	uniform	at	any	instant	
of	0me,	but	it	may	vary	with	0me.	

–  The	state	of	the	mass	crossing	each	flow	area	on	the	control	surface	is	
constant	with	0me,	but	the	flow	rates	may	vary	with	0me.	
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The	Transient	Process	
5	

htot ≡ h +
1
2
V 2 + gZ

 

dEcv

dt
= !Ein − !Eout = !Qcv − !Wcv + !mihtot , i∑ − !mehtot , e∑

 

dmcv

dt
=∑ !mi −∑ !me (m2 −m1)cv =∑mi −∑me

•  Con8nuity	Eq.	

•  Energy	Eq.	

Ein − Eout =Qcv −Wcv + mihtot , i∑ − mehtot , e∑
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Example	

An	ini0ally	empty	cylinder	is	filled	with	air	from	20°C,	100	kPa	un0l	it	is	full.	Assuming	
no	heat	transfer	is	the	final	temperature	larger,	equal	to	or	smaller	than		
20°C?	Does	the	final	T	depend	on	the	size	of	the	cylinder?		
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Example	

A	rigid	tank	of	volume	2	m3	contains	air	at	ambient	100	kPa,	290	K.	It	is	slowly	filled	
with	air	from	a	supply	line	at	1000	kPa	and	300	K.	ASer	a	long	0me	the	flow	stops	and	
the	final	temperature	in	the	tank	equals	the	ambient	290	K.	How	much	mass	was	
added	to	the	tank	and	what	was	the	heat	transfer.		
	


