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Lecture'3.'Pipe'networks:'pipe'in'series'and'in'parallel'

1 Pipe'Networks'
• In"civil"engineering"applications"pipes"generally"exist"not"singly"but"in"systems."We"now"go"

on"to"study"systems"composed"of"networks"of"more"than"one"pipe."This"divides"into"systems"
of"increasing"complexity:"

o Pipes"in"series"with"other"pipes"of"different"properties"such"as"diameter"
o Pipes"in"parallel"with"other"pipes"
o Branched"pipe"systems"
o More"complex"networks"
o Pump#pipe"systems"

• The"Powerpoint"slides"in"class"show"examples"of"water"distribution"networks"in"a"model"and"
on"a"map,"giving"an"idea"of"the"complexity"involved."

• Water"distribution"systems"tend"to"have"multiple"loops"so"that"supply"can"be"maintained"in"
the"event"of"breakdown"or"maintenance."

• Sewer"systems"are"more"dendritic,"branches"converging"on"a"main"trunk"sewer"leading"to"a"
treatment"plant"or"outfall."
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Figure'1'

2 Pipes'in'Series'
• The"point"about"pipes"in"series"is"that"the"flow"in"each"must"be"the"same"from"continuity"

considerations"(i.e."conservation"of"mass).""
• The"head"loss"in"the"system"will"be"the"sum"of"the"head"losses"in"the"individual"pipes"within"

it."
• In"the"figure,"note"that"the"slope"of"the"energy"line"is"different"for"the"two"pipes:"they"are"

different"diameters,"so"the"velocity"and"hence"the"friction"losses"will"also"be"different"
leading"to"a"different"friction"slope."

• Q=Q1=Q2"and"H=hf1+hf2"

"

Figure'2'

3 Pipes'in'Parallel'
• For"pipes"in"parallel,"the"total"flow"will"be"the"sum"of"the"flows"in"each"pipe,"but"given"that"

all"pipes"start"and"finish"in"the"same"place,"the"head"loss"will"be"the"same"in"each."
• Q=Q1+Q2"and"H=hf1=hf2"

"

Figure'3'
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4.'EXAMPLES'

1.'Supply'and'storage'reservoirs''

This" is"the"classic"and"simplest"case"of"verification"problem"for"two"reservoirs"
(Fig"4.1):""

Figure"4.1"

Aim:"calculate"the"flow"rate"Q"once"the"geometric"characteristics"such"Δz,"L,"D,"
β’"are"known."

Using the Darcy’s law, the equation of motion is  

" " " " " !z = ! ' Q
2

D5.33 L """""""""""""

and"then"the"flow"rate"is"

Q =
!zD5.33

! 'L
""

Notes:"the"pipe"reach"is"subjected"to"a"positive"pressure"in"that"the"
piezometric"height"in"each"section"is"given"by"the"difference"between"the"
piezometric"head"h"and"the"geodetic"height"z"of"the"pipe"centreline.'

Δz"
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