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An h l i d i i which liquidflowswith a freesurface

NOTE EEEwer

Thefreesurface is an interfacebetweenee themoving liquidandoverlyingfluid
whichwill haveconstantpressure

In ourcase Movingliquid inmostoftimeiswater
Andintermsofss gaugepressureit iszero

GaugePressure Absolute Reference
Pressure Pressure

ATM

flow innaturalriversll streamss rivuletsTorrentCanal sewers carrying thesew
qq.ggfadegg sideatdefansulgatteree etc are theexamplesofopenff channelflow

carryc
as there

Basically all openchannelhave a bottomslopeandthemechanismee offlowis
similar
BasicBasic

to the
yy
movementee oftt massdownan inclined plane duetogravity

The componentofweightofliquidalongdd theslopeee act as a drivingforceandthe
boundaryresistance

w
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g
the
g

perimeter
qq
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a Resisting force
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Since flow in openchannel isgenerallyturbulenteffecttt oftt surfaceff tensionee is
negligible hencegravitationalforce

gg
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erallyerally
ee thedriving

o
force
ofof
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Comparison of OcfandPipeflowe

OCF PIPE FLOW
Ocf must have a freesurface No freesurface is available

A freesurfaceee issubjectedto
atmospheric pressure

No directatmosphericpressure is
available
Only Hydraulicpressurecc exist

Hereflowtakeplaceduetogravity Hereflowtakew placedue topresa ea eplaplasacacureeediffer
flowlowpreprepp

Sincegravitational force is governing
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Here Analysis donebyReynold's
force
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gravitg
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The depthofflow dis ge Here thereis no dependencyinbetween
slopeofchannel at bottom ofge these parameters
the
p
freeofsurfaceee are interdependent

TheClsmaybeofanyff formcircular Theclsofpipe is generallykept
rectangular
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irregnaturaln sularama it
alongirreirre wegeguueeee irectionuularlar

Therelativeee roughnessee changeswith Therelativeroughness is a fined
level offree

ro
surface
g

quantity

flow area is determinedbygeometry flow area is finedbypipedimensionee
of channelplus the levelbbofyy

gg
free and is usuallysame along

y theflowee
surfacewhich
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likely to change directionus
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flowdirection
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Hut is usuallyabovetheconduit
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Energy weight H a f tyg
H Datumhead tPressurehead Kinetichead

Hydraulic Head

Sumofdatumhead andPressurehead Hydraulichead h
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Line SlopeofwhichindicatesHydraulicgradient is termedas Hat
Line Slopeofwhichindicatesenergygradient is termed as TEL
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velocity distribution incaseof a man ispjjÉÉIforI Tamina
distribution

In case ofpjjpjjÉÉÉÉelocityÉIÉIforfIII TamTa distriminamina
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logarithmic
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stributionstribution
or power law
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flow



manedmdd

am I ng

oh

yyo
NOTE

Different forceswhichmayact overthefluidflowing in conduitare as follows
1 Inertia force It is thepropertycommon to all thebodythatremainstt in
their stateeitherrest ormotion

p y
unless some external

bodbod
cause isintroduce

tothet makeir them alter theirstaterr

It is a productofmassandacceleration

Fi m a P B Y

Fi PEv

2 Gravityforce It is theforce due to own weightofbody
Fg mg Pug Peg

Fg PLg
3 Viscous force This forceisdue to resistanceoffluidagainstdeforsduedue to rmationstancenc ofofwhichdevelopsbdefodefodifferentrrmmatat layeronon ofluiifluidddagaga
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Reynold's Number
It
olol isss a dimensionless number that signifies thedominanceofinermbermber thththahaialatat sisiforce over viscousforce
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