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Homework	Assignment	6	Solutions	
Mechanics	of	Fluids	(Fifth	edition),	by	M.C.	Potter,	D.C.	Wiggert	and	B.H.	Ramadan.	

	
1. 7.20	(same	number	in	Fourth	Edition)	

𝐷𝑖𝑠ℎ𝑐𝑎𝑟𝑔𝑒 𝑄 = 𝐴 ∗ 𝑉 → 0.025 =
𝜋
4 (0.06)

!𝑉	
𝑉 = 8.84 𝑚/𝑠	

𝑅𝑒 =
𝑉𝐷
𝜈 =

8.84 ∗ 0.06
1.005 ∗ 10!! = 527877	

Since	Reynolds	number	is	greater	than	2000,	flow	is	turbulent.	
𝑅𝑒 > 10!	
𝐿
𝐷 = 120	
𝐿 = 7.2 𝑚	

Since	Length	of	pipe	is	50	m,	which	is	greater	than	7.2	m,	assumption	of	
developed	flow	is	acceptable.	

2. 7.94	(same	number	in	Fourth	Edition)	
a) 𝑅𝑒 = !"

!
= !.!"#∗!.!"

!"!!
= 1000	less	than	2000	so	flow	is	laminar	

Relative	Roughness:	!
!
= !.!"

!"
= 0.00625	

Friction	factor:	𝑓 = !"!
!"

= !"∗!"!!

!.!"#∗!.!"
= 0.064	

b) 𝑅𝑒 = !"
!
= !.!"∗!.!"

!"!!
= 10000	Turbulent	flow	so	use	Moody	Diagram	

Relative	Roughness:	!
!
= !.!"

!"
= 0.00625	

Moody	diagram:	𝑓 = 0.04	
	

3. 7.108	(same	number	in	Fourth	Edition)	

a) 𝐷 = 0.66[𝑒!.!" !!!

!!!

!.!"
+ 𝜈𝑄!.!( !

!!!
)!.!]!.!"	

ℎ! =
∆𝑝
𝛾 =

200000
9810 = 20.38 𝑚	

𝐷 = 0.66[0!.!"
𝐿𝑄!

𝑔ℎ!

!.!"

+ 10!! ∗ 0.002!.!
100

9.81 ∗ 20.38

!.!

]!.!" = 0.032𝑚	

	
Note	that	the	other	parts	have	same	method	but	differing	specific	weights	for	each	
type	of	medium.	

4. 7.113	(same	number	in	Fourth	Edition)	

ℎ! =
∆𝑝
𝛾 =

100
9810 = 0.01 𝑚	



Hydraulic	Diameter:	𝐷 = 4 !"#$
!"#$%"&"#

= 4 (!.!"∗!.!)
!(!.!"!!.!

= 0.057𝑚	
Flow	Rate:	

𝑄 = −0.965[𝑔 !!!!
!
]!.! ln !

!.!!
+ !.!"!!!

!!!!!

!.!
= −0.965[9.81 !.!"#

!∗!.!"
!

]!.! ln !
!.!!

+

!.!"(!"!!)!∗!
!.!"∗!.!"#!!.!"

!.!
= 7.31 ∗ 10!! !

!

!
	

	
5. 7.117	(same	number	in	Fourth	Edition)	

𝑉! =
𝑄
𝐴!

= 63.66
𝑚
𝑠 	

From	continuity:	𝑉! = 𝑉!
!!!

!!!
= 15.92 𝑚/𝑠	

Ideal	gas	law	to	calculate	density	of	air:	𝜌 = !!"#!!!"!#
!"

= !"!.!!!"
!.!"#∗!"#

= 1.799 !"
!!	

Head	loss	due	to	sudden	enlargement:	ℎ! =
!!!!!

!!
	

𝐾! = (1−
𝑟!!

𝑟!!
)! = 0.5625	

ℎ! = 116.18	
Bernoulli	energy	equation:	!!

!"
+ !!!

!!
+ 𝑍! =  !!

!"
+ !!!

!!
+ 𝑍! + ℎ!	

𝑝! = 51.366 𝑘𝑃𝑎	
6. 7.121	(same	number	in	Fourth	Edition)	

Manometer:	𝑝! + 𝛾!𝐻 = 𝛾!!"#𝐻 + 𝑝!	
∆𝑝 = 123606𝐻	

𝑉 =
𝑄
𝐴 = 4.77 𝑚/𝑠	

Using	energy	equation	and	rearranging	to	solve	for	K:	𝐾 !!

!!
= ∆!

!
	

If	H=4	cm:	𝐾 !.!!!

!∗!.!"
= !"#$%$!

!"#$
	

𝐾 = 0.435	
𝐾 = 0.869	

	
7. 7.124	(same	number	in	Fourth	Edition)	

Energy	Equation:	𝐻 = 𝐾!" + 2𝐾!"#$% + 𝐾!"
!!

!!
+ 𝑓 !

!
!!

!!
	

Assume	friction	factor	f=	0.020	
Nominal	loss	coefficients	K:	𝐾!"#$% = 1.0	

𝐾!" = 0.8	
𝐾!" = 1.0	

2 = 0.8+ 2(1.0)+ 1
𝑉!

2 ∗ 9.81+ 0.02
20
0.04

𝑉!

2 ∗ 9.81	
𝑉 = 1.69 𝑚/𝑠	

Check	Assumption:	Calculate	Reynolds	𝑅𝑒 = !"
!
= !.!"∗!.!"

!.!"∗!"!!
= 59298	

Relative	Roughness:	Assume	smooth	pipe	
Moody	diagram:	𝑓 = 0.019	since	it	is	close	to	the	assumption	OK	



𝑄 = 𝐴𝑉 =
𝜋
4 ∗ 0.04

! ∗ 1.69 = 0.0021 𝑚!/𝑠	
8. 7.127	(same	number	in	Fourth	Edition)	

	

	
Energy	Equation:	Since	point	1	and	3	are	open	to	atmosphere	and	velocity	at	
point	1	is	zero,	the	energy	equation	reduces	to:	

𝐻 = 𝐾!" + 2𝐾!"#$% + 𝐾!"
𝑉!

2𝑔 + 𝑓
𝐿
𝐷
𝑉!

2𝑔	

Nominal	loss	coefficients	K:	𝐾!"#$% = 1.39	
𝐾!" = 0.8	
𝐾!" = 1.0	

Assume	f=0.20	

6 = 0.8+ 2(1.39)+ 1.0
𝑉!

2 ∗ 9.81+ 0.02
6.8+ 2𝐻
0.03

𝑉!

2 ∗ 9.81	

Apply	Bernoulli	at	point	2	and	exit:	!!"#$
!"

+ !!"#$
!

!!
+ 𝑧!"#$ =

!!
!"
+ !!!

!!
+ 𝑧! +

𝐾!"#$%
!!

!!
+ 𝑓 !

!
!!

!!
	

0 + 0 + 0 =
1.13 𝑘𝑃𝑎

(1000)(9.81)
+

𝑉!!

2 ∗ 9.81
+ 6 + 𝐻 + (1.39)

𝑉!

2𝑔
+ 0.02

6 + 𝐻
0.03

𝑉!

2 ∗ 9.81
	

Solving	system	of	equations:	𝐻 = 0.64 𝑚		
𝑉 = 3.348 𝑚/𝑠	

𝑅𝑒 =
𝑉𝐷
𝜈 =

3.348 ∗ 0.03
1.31 ∗ 10!! = 7.7 ∗ 10!	

𝑀𝑜𝑜𝑑𝑦 𝐷𝑖𝑎𝑔𝑟𝑎𝑚: 𝑓 = 0.018	
Recalculate	using	new	friction	factor:	𝐻 = 0.78 𝑚	

𝑉 = 3.477 𝑚/𝑠	

𝑅𝑒 =
𝑉𝐷
𝜈 =

3.477 ∗ 0.03
1.31 ∗ 10!! = 7.9 ∗ 10!	

𝑀𝑜𝑜𝑑𝑦 𝐷𝑖𝑎𝑔𝑟𝑎𝑚 𝑓 = 0.018	
	
Friction	factor	has	converged	so	𝐻 = 0.78 𝑚	
	

9. Problem	
Due	to	length	of	solution,	please	follow	link	below	for	complete	solution:	



http://web.eng.fiu.edu/arleon/courses/Hydraulic_engineering/Quizzes/Quiz_3_4_sol.pdf	
	
10. 11.41	(same	number	in	Fourth	edition)	

	
Using	EPANET:	
	
	
	

	
	
	
	
	
	
	
	
	
	



	


