
PROBLEMS	FOR	CHAPTER	5	
5-7	
For	 stagnation	boundary	 layer	 flow,	 	𝑈 = 𝑘𝑥		 ,	 estimate	 the	position	 	𝑅𝑒! 		where	 instability	 first	
occurs.		
	

			 	
	
	 	



5-8	
For	the	separating	Falkner-Skan	wedge-flow	boundary	layer,	 	𝛽 = −0.19884		 ,	estimate	the	point		
V!
"
W		where	boundary	layer	instability	first	occurs.	Assume	a	low	subsonic	Mach	number.	

	
	
	
5-14	
For	 stagnation	 boundary	 layer	 flow,	 	𝑈 = 𝑘𝑥		 ,	 estimate	 the	 position	𝑅𝑒! 	where	 transition	 first	
occurs,	using	the	method	of	Michel,	Eq.5-38.	
	
	
	
5-15	
For	the	separating	Falkner-Skan	wedge	flow	boundary	layer,		𝛽 = −0.19884		,	use	any	appropriate	
correlation	 to	 estimate	 the	 position	 	 𝑅𝑒! 		 where	 transition	 first	 occurs.	 Neglect	 free	 stream	
turbulence.	Compare	your	result	with	Fig.5-32.	
	

	



5-19	
Air	at	20°C	and	1	atm	flows	quietly	towards	a	wedge	of	half	angle	36°,	resulting	in	a	power-law	free-
stream	and	a	laminar	boundary	layer	along	the	surface.	Use	Wazzan’s	method	(Eq.5-42)	to	estimate	
the	transition	Reynolds	number,		(𝑅𝑒!#$%)	
	
	
	
5-20	
Modify	Problem	5-14	for	a	free	stream	turbulence	level	of	1-percent.	
	

Problem	5-14	
For	stagnation	boundary	 layer	 flow,	 	𝑈 = 𝑘𝑥		 ,	 estimate	 the	position	
𝑅𝑒!	where	transition	first	occurs,	using	the	method	of	Michel,	Eq.5-38.		

	
	 	



5-21	
Modify	Problem	5-15	for	a	free	stream	turbulence	level	of	1-percent.	
	
	

Problem	5-15	
For	the	separating	Falkner-Skan	wedge	flow	boundary	layer,	 	𝛽 = −0.19884		 ,	use	
any	 appropriate	 correlation	 to	 estimate	 the	 position	 	𝑅𝑒! 		 where	 transition	 first	
occurs.	Neglect	free	stream	turbulence.		

	
	
	
	 	



5-25	
	
Effect	of	surface	roughness	on	transition	(pg.	387)	

	
Air	at	20°C	and	1	atm	flows	at		𝑈 = 12	𝑚/𝑠		past	a	smooth	flat	plate.	It	is	desired	to	trip	the	boundary	
layer	 to	 turbulence	by	 stretching	a	1mm	diameter	wire	 across	 the	plate	 at	 the	wall.	Where	will	
transition	occur	if	the	wire	is	placed	at		𝑥 = 1	𝑚		?		What	wire	location,		𝑥	,	will	cause	the	earliest	
transition?	

	
	 	



5-26	
Repeat	Problem	5-25	if	the	free	stream	turbulence	level	is	1-percent.	
	

Problem	5-25	
Air	at	20°C	and	1	atm	flows	at		𝑈 = 12	𝑚/𝑠		past	a	smooth	flat	plate.	It	is	desired	to	trip	the	
boundary	layer	to	turbulence	by	stretching	a	1mm	diameter	wire	across	the	plate	at	the	wall.	
Where	will	transition	occur	if	the	wire	is	placed	at	 	𝑥 = 1	𝑚		?	 	What	wire	location	 	𝑥		will	
cause	the	earliest	transition?	

	
	
5-28	
Repeat	 Problem	5-19	 if	 the	 free	 stream	has	 a	 turbulence	 level	 of	 4-percent.	 Find	 the	 estimated	
transition	Reynolds	number,		𝑅𝑒!,$%		by	two	different	methods	and	compare.	
	

Problem	5-19	
Air	at	20°C	and	1	atm	flows	quietly	towards	a	wedge	of	half	angle	36°,	resulting	in	a	power-
law	free-stream	and	a	laminar	boundary	layer	along	the	surface.	Use	Wazzan’s	method	(Eq.5-
42)	to	estimate	the	transition	Reynolds	number,		𝑅𝑒!,$%	

	


