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A.	Chin	Conventional	solutions	to	all	problems	Also	includes	Mathcad​Ã®Â	solutions	to	selected	problems	contributed	by	Dixie	M.	Griffin,	Jr.	​Ã©Â	2013	Pearson	Education,	Inc.,	Upper	Saddle	River,	NJ.	All	rights	reserved.	This	publication	is	protected	by	Copyright	and	written	permission	should	be	obtained	from	the	publisher	prior	to	any	prohibited
reproduction,	storage	in	a	retrieval	system,	or	transmission	in	any	form	or	by	any	means,	electronic,	mechanical,	photocopying,	recording,	or	likewise.	For	information	regarding	permission(s),	write	to:	Rights	and	Permissions	Department,	Pearson	Education,	Inc.,	Upper	Saddle	River,	NJ	07458.	Solutions	Manual	for	Water-Resources	Engineering	3rd
Edition	by	Chin	Full	Download:	Full	download	all	chapters	instantly	please	go	to	Solutions	Manual,	Test	Bank	site:	TestBankLive.com	2.	Preface	This	solutions	manual	contains	the	solutions	to	all	end-of-chapter	problems	in	Water-	Resources	Engineering,	Third	Edition.	This	manual	should	be	treated	as	confidential	by	course	instructors	and/or	their
trustees,	such	as	teaching	assistants	and	graders.	Unauthorized	use	of	this	solutions	manual	by	students	would	normally	be	considered	as	cheating.	I	mean,	I	don't	know.	Department,	Department,	Pearson	Education,	Inc.,	Upper	Saddle	River,	NJ	07458.	4.	Chapter	2	Fundamentals	of	Flow	in	Closed	Conduits	2.1.	D1	=	0.1	m,	D2	=	0.15	m,	V1	=	2	m/s,
and	A1	=	​Ã​Â	4	D2	1	=	​Ã​Â	4	(0.1)2	=	0.007854	m2	A2	=	​Ã​Â	4	D2	2	=	​Ã​Â	4	(0.15)2	=	0.01767	m2	Volumetric	¯Ã¬Â​Âow	rate,	Q,	is	given	by	Q	=	A1V1	=	(0.007854)(2)	=	0.0157	m3/s	According	to	continuity,	A1V1	=	A2V2	=	Q	Therefore	V2	=	Q	A2	=	0.0157	0.01767	=	0.889	m/s	At	20¢Ã​Â¦ÂC,	the	density	of	water,	​Ã​Â,	is	998	kg/m3,	and	the	mass
¯Ã¬Â​Âow	rate,	​Ã​Âm,	is	given	by	​Ã​Âm	=	​Ã​ÂQ	=	(998)(0.0157)	=	15.7	kg/s	2.2.	From	the	given	data:	D1	=	200	mm,	D2	=	100	mm,	V1	=	1	m/s,	and	A1	=	​Ã​Â	4	D2	1	=	​Ã​Â	4	(0.2)2	=	0.0314	m2	A2	=	​Ã​Â	4	D2	2	=	​Ã​Â	4	(0.1)2	=	0.00785	m2	The	¯Ã¬Â​Âow	rate,	Q1,	in	the	200-mm	pipe	is	given	by	Q1	=	A1V1	=	(0.0314)(1)	=	0.0314	m3/s	and	hence	the
¯Ã¬Â​Âow	rate,	Q2,	in	the	100-mm	pipe	is	Q2	=	Q1	2	=	0.0314	2	=	0.0157	m3/s	3	​Ã©Â	2013	Pearson	Education,	Inc.,	Upper	Saddle	River,	NJ.	All	rights	reserved.	This	publication	is	protected	by	Copyright	and	written	permission	should	be	obtained	from	the	publisher	prior	to	any	prohibited	reproduction,	storage	in	a	retrieval	system,	or	transmission
in	any	form	or	by	any	means,	electronic,	mechanical,	photocopying,	recording,	or	likewise.	For	information	regarding	permission(s),	write	to:	Rights	and	Permissions	Department,	Pearson	Education,	Inc.,	Upper	Saddle	River,	NJ	07458.	5.	The	average	velocity,	V2,	in	the	100-mm	pipe	is	V2	=	Q2	A2	=	0.0157	0.00785	=	2	m/s	2.3.	The	velocity
distribution	in	the	pipe	is	v(r)	=	V0	[	1	¢Ã​Â​Â	(	r	R	)2	]	(1)	and	the	average	velocity,	​Ã¯ÂV	,	is	de¯Ã¬Â​Âned	as	​Ã¯ÂV	=	1	A	¢Ã​Â«Â	A	V	dA	(2)	where	A	=	​Ã​ÂR2	and	dA	=	2​Ã​Ârdr	(3)	Combining	Equations	1	to	3	yields	​Ã¯ÂV	=	1	​Ã​ÂR2	¢Ã​Â«Â	R	0	V0	[	1	¢Ã​Â​Â	(	r	R	)2	]	2​Ã​Ârdr	=	2V0	R2	[¢Ã​Â«Â	R	0	rdr	¢Ã​Â​Â	¢Ã​Â«Â	R	0	r3	R2	dr	]	=	2V0	R2	[	R2	2	¢Ã​Â​Â	R4
4R2	]	=	2V0	R2	R2	4	=	V0	2	The	¯Ã¬Â​Âow	rate,	Q,	is	therefore	given	by	Q	=	A	​Ã¯ÂV	=	​Ã​ÂR2V0	2	2.4.	​Ã²Â	=	1	A	​Ã¯ÂV	2	¢Ã​Â«Â	A	v2	dA	=	4	​Ã​ÂR2V	2	0	¢Ã​Â«Â	R	0	V	2	[1	âˆ	’2r2	rî³	+	r4]	2ï	€	=	8	r2	[âˆ«	All	rights	reserved.	This	publication	is	protected	by	Copyright	and	the	written	permit	must	be	obtained	by	the	editor	before	any	prohibited
reproduction,	storage	in	a	recovery	system,	or	transmission	in	any	form	or	by	any	means,	electronic,	mechanical,	photocopy,	recording,	recording,	recording,	or	in	the	same	way.	To	obtain	information	about	permits,	write	to:	Department	of	Rights	and	Permits,	Pearson	Education,	Inc.,	Upper	Saddle	River,	NJ	07458.	6.	2.6.	T	=	20	°	C,	v	=	2	m/s,	d	=
0.25	m,	horizontal	tube,	dãºctile	iron.	For	déºctile	iron	tube,	ks	=	0.26	mm	and	ks	d	=	0.26	250	=	0.00104	re	=	ï	v	d	î¼	=	(998.2)	(2)	(0.25)	(1,002	ã—	10âˆ’3)	=	4,981	ã—	105	of	the	Moody	diagram:	F	=	0.0202	(Pipe	is	smooth)	using	the	colebrook	equation,	1	âˆš	fair	f	=	âˆ’2	log	(ks/d	3.7	+	2.51	re	âˆš	fair	f)	Substitling	for	ks/	D	and	re	Gives	1	âˆš	F	=
âˆ’2	log	(0.00104	3.7	+	2.51	4.981	ã—	105	âˆšš	f)	By	trial	and	error	leads	to	f	=	0.0204	using	the	Swamee-Jain	equation,	1	âˆŠ	fair	f	=	âˆ’2	log	[ks/d	3.7	+	5.74	re0.9]	=	âˆ’2	log	[0.00104	3.7	+	5.74	(4,981	ã—	105)	0.9]	that	leads	to	f	=	0.0205	the	head	of	head,	hf	,	more	than	100	m	of	pipeline	is	given	by	hf	=	f	l	d	v	2	2g	=	0.0204	100	0.25	(2)	2	2	(9.81)
=	1.66	m	therefore,	the	pressure	of	pressure,	î	±	p,	It	is	given	by	î	±	p	=	î³hf	=	(9.79)	(1.66)	=	16.3	kPa	if	the	pipe	is	1	m	lower	at	the	lower	end,	f	did	not	change,	but	the	pressure	of	pressure,	â	â	â	itude	±	P	=	î³	(hf	âˆ	’1.0)	=	¢Ã​Â​Â	1)	=	6.46	kPa	5	​Ã©Â	2013	Pearson	Education,	Inc.,	Upper	Saddle	River,	NJ.	All	rights	reserved.	This	publication	is
protected	by	Copyright	and	written	permission	should	be	obtained	from	the	publisher	prior	to	any	prohibited	reproduction,	storage	in	a	retrieval	system,	or	transmission	in	any	form	or	by	any	means,	electronic,	mechanical,	photocopying,	recording,	or	likewise.	For	information	regarding	permission(s),	write	to:	Rights	and	Permissions	Department,
Pearson	Education,	Inc.,	Upper	Saddle	River,	NJ	07458.	7.	2.7.	From	the	given	data:	D	=	25	mm,	ks	=	0.1	mm,	​Ã¸Â	=	10¢Ã​Â¦Â,	p1	=	550	kPa,	and	L	=	100	m.	At	20¢Ã​Â¦ÂC,	​Ã½Â	=	1.00	​Ã​Â	10¢Ã​Â​Â6	m2/s,	​Ã³Â	=	9.79	kN/m3,	and	ks	D	=	0.1	25	=	0.004	A	=	​Ã​Â	4	D2	=	​Ã​Â	4	(0.025)2	=	4.909	​Ã​Â	10¢Ã​Â​Â4	m2	hf	=	f	L	D	Q2	2gA2	=	f	100	0.025	Q2	2(9.81)
(4.909	​Ã​Â	10¢Ã​Â​Â4)2	=	8.46	​Ã​Â	108	fQ2	The	energy	equation	applied	over	100	m	of	pipe	is	p1	​Ã³Â	+	V	2	2g	+	z1	=	p2	​Ã³Â	+	V	2	2g	+	z2	+	hf	which	simpli¯Ã¬Â​Âes	to	p2	=	p1	¢Ã​Â​Â	​Ã³Â(z2	¢Ã​Â​Â	z1)	¢Ã​Â​Â	​Ã³Âhf	p2	=	550	¢Ã​Â​Â	9.79(100	sin	10¢Ã​Â¦Â	)	¢Ã​Â​Â	9.79(8.46	​Ã​Â	108	fQ2	)	p2	=	380.0	¢Ã​Â​Â	8.28	​Ã​Â	109	fQ2	(a)	For	Q	=	2	L/min	=	3.333	​Ã​Â
10¢Ã​Â​Â5	m3/s,	V	=	Q	A	=	3.333	​Ã​Â	10¢Ã​Â​Â5	4.909	​Ã​Â	10¢Ã​Â​Â4	=	0.06790	m/s	Re	=	V	D	​Ã½Â	=	(0.06790)(0.025)	1	​Ã​Â	10¢Ã​Â​Â6	=	1698	Since	Re	<	2000,	the	¯Ã¬Â​Âow	is	laminar	when	Q	=	2	L/min.	Hence,	f	=	64	Re	=	64	1698	=	0.03770	p2	=	380.0	¢Ã​Â​Â	8.28	​Ã​Â	109	(0.03770)(3.333	​Ã​Â	10¢Ã​Â​Â5	)2	=	380	kPa	Therefore,	when	the	¯Ã¬Â​Âow	is	2
L/min,	the	pressure	at	the	downstream	section	is	380	kPa	.	For	Q	=	20	L/min	=	3.333	​Ã​Â	10¢Ã​Â​Â4	m3/s,	V	=	Q	A	=	3.333	​Ã​Â	10¢Ã​Â​Â4	4.909	​Ã​Â	10¢Ã​Â​Â4	=	0.6790	m/s	Re	=	V	D	​Ã½Â	=	(0.6790)(0.025)	1	​Ã​Â	10¢Ã​Â​Â6	=	16980	Since	Re	>	5000,	the	¯Ã¬Â​Âow	is	turbulent	when	Q	=	20	L/min.	Hence,	f	=	0.25	[	log	(	ks/D	3.7	+	5.74	Re0.9	)]2	=	0.25	[	log
(0.004	3.7	+	5.74	169800.9	)]2	=	0.0342	p2	=	380.0	¢Ã​Â​Â	8.28	​Ã​Â	109	(0.0342)(3.333	​Ã​Â	10¢Ã​Â​Â4	)2	=	349	kPa	Therefore,	when	the	¯Ã¬Â​Âow	is	2	L/min,	the	pressure	at	the	downstream	section	is	349	kPa	.	6	​Ã©Â	2013	Pearson	adigetorp	¡Ãtse	n³Ãicacilbup	atsE	.sohcered	sol	sodot	sodavreseR	.JN	,allis	ed	roirepus	o​ÃR	,.	.cnI	cnI	,noitacudE	nosraeP
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transmission	in	any	form	or	by	any	means,	electronic,	mechanical,	photocopy,	recording,	or	in	the	same	way.	For	information	on	permits,	write	to:	Department	of	Rights	and	Permits,	Pearson	Education,	Inc.,	Upper	Saddle	River,	NJ	07458.	9.	γ	+	V	2	1	2g	+	z1	=	p2	γ	+	V	2	2	2	2	2	2	2	2	2	2	g	+	z2	+	hf	Since	V1	=	V2,	and	hf	is	given	by	the	equation	of
Darcy-Weisbach,	then	the	equation	of	energy	can	be	written	as	p1	γ	+	z1	=	p2	γ	+	z2	+	f	L	D	V	279	2.11.	The	loss	of	head,	hf,	in	the	pipe	is	calculated	by	hf	=	(	pmain	γ	+	zmain	)	−	(	poutlet	γ	+	zoutlet	)	where	pmain	=	400	kPa,	zmain	=	0	m,	poutlet	=	0	kPa,	and	zoutlet	=	2.0	m.	Thus,	hf	=	(	400	9.79	+	0	)	−	(0	+	2.0)	=	38.9	m	Also,	from	D	=	25	mm,
L	=	20	m,	ks	=	0.15	mm	(of	table	2.1),	ν	=	1,00	×	10−6	m2/s	(at	20	°C),	the	equation	of	Darcy-Weisbach	and	Colebrook	combined	(Ecuation	2.43/	2.12	Of	the	data	given:	Q	=	300	L/s	=	0,300	m3/s,	L	=	40	m,	and	hf	=	45	m.	Suppose	ν	=	10−6	m2/s	(at	20	°C)	and	take	ks	=	0.15	mm	(table	2.1).	Substituting	this	data	8	©	2013	Pearson	Education,	Inc.,
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