
CHAPTER	5	
THE	STABILITY	OF	LAMINAR	FLOWS	
	
Laminar	flows	have	a	fatal	weakness:	poor	resistance	to	high	Reynolds	numbers.	
	
Stability:	
A	physical	state	which	could	withstand	a	disturbance	and	still	return	to	its	original	state.	
	

	
	
	
	
	
	 	



Transition:	
The	change,	over	space	and	time	and	a	certain	Reynolds	number	range,	of	a	 laminar	 flow	 into	a	
turbulent	flow.	
	

	
	
	 	



Laminar	and	turbulent	flow	on	flat	surface	
The	idealized	sketch	of	laminar	and	turbulent	flow	on	flat	plate	surface	is	shown	below.	
	

	
	



	

	
	
	
	 	



Falkner-Skan	solution	
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Thwaites	solution	
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Michel	solution	
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Wazzan	solution	
	

logf` 𝑅𝑒_ghi = −40.4557 + 64.8066𝐻 − 26.7538𝐻Y + 3.3819𝐻p	
	
	
Van	Driest	&	Blumer	solution	
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Dunham	solution	
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