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LINTRODUCTION

fn open channel flow is & conduit i whith Lguid flowe with o free swrface .

/e N\

NOTE. River . Suwes
The free surface 1s an ‘werfoce between the www‘md LWquid ond ovmxl&\ﬂ fluid
whith will howve ongtonl pressure

$n oul” (ase, Moving Lquid in mosC of tme is wWates.
And In fexms u‘& a&%e pnssure. S 'buo»

Gtuuac Precsure = Absolute - Reference (ATM)
Precsure Pressule .

flow ™ nokural ek shream , vivwlete , Totrent, (anal | Sewess WUU*[N) tRe sew-
ey vood side dioun | quiley fe.; ue (Re examples oF open channel §

low’, o thewe
exigte {vee  Water Suriace-

B(w'w.ll\d, L open chamed hawe @ botfom Stope ond the methontm of flow i
svilor o the movement of mass down an ‘nelined  plone , due 10 9mw“+\d .

Tht mponal of wu?dhl' of Lquid ahong e slopt, oxl a5 dvafma fore ornd the
bowulumt M stoneL ot Che Pu.‘mcrm ol ‘as o Qufsh“n% foree -

Siaee , How ™ open q\w\n’q N muw -hmb\uw,%ut 01) g\mfuu todwn @
r\»uah'qiblu,)\uu %TMIMOJ\OJ fore bexmes  the dwmyid

ving fore.




Comparison of OCF and Ppe Flow.

OCF PIPE FLOW @i
O must howe o free surface

No free surfae (¢ avoilable .

A free suvface i subjected to No dufect afmospheric preseure s
afmospheric  pressure . ow odloble .

Dr\l‘d H'ddmu,\uc P\(e.ssufe, est .

Heve i‘low tole place due to press-

*Here flow toke plae due to qrovity. :
uhe erence -

{ince avu’cuhonm force i ﬂovutnm%
vce hexe onol ms is done

Here Anod“sfs done b\d Rudnold‘s

nomber .
FROUDES NUMBER .
o The depth of flow , discharge, Here , there 1S no dk.pU\dU\ud th between
slope of choanel of bottom & of these  pasomelu.
the {rée swrface e inandependant -

sThe cls moy be of form dvanlon The cls of pipe is qenex RepC
nd’wuauluh hn aﬁ?’m wmpomnd o8 v ol - PP % W P
incase s\ nodysad shmm it u rﬂudu-
Lo ul»Dr\ﬂ the flow duvecton.

oThe velokive Tow ahnus Un(wdcs with The velokve “oughness ic o j«ud
\eel of &ﬂe sixface. uw\hhd
B {

oFlow asea s detesmined b‘i %wmmv Flow axea ¢ lned b \ pe dr'mension
of thonntt plus The lval fof free ond i usually Same ‘“0"8 the {low
Suvface whith (s likely +o LhOm e duvechon .
u\oncd the flow davedlon and uith

as well.

osHydvolt md;e,nt Une winude wilk ZYCTIT \u\mU.\d obove Che wnduit.

\'q,z, mufm Suhjouu,

NOTE :

Toral Enerqy B; = Dotum (elevatron) + Pressure  + Kineh'e
nly
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Enuw /wu"cahr (W)= =+ +V2

H = Dakum head + Pressure heod + Kinehe head-
\\_ﬂ___/
H\lo\raulfc Head .
Som of dolum head ond Pressure head = H\dd{mub'c head (

h) .
h=z el ¥
Pw= Vi‘”_-_;\/wvuo =\’Nafth= Yo hw h hw
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C = H“MMUL (')]‘qu;ut - quwro.ubfc Heod los¢ N —
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o h — _ (=z+h - (z,+hwy)  _ . -\ _ N K
L=h-h =& w'\L 2 W) = (o by + 4 ) - (2 Py 120

L
dane , Stope of whith inditales Rydvaulic gvodient is termed ac ol .

kane , Slope 0f Wwhith ndutoles sy qradient (s ymed as TeL .
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NOTE : 1 ws v (- )

U
D1 fferenl {—oues Wh'th mo.\& ot over fhe fluid *""”'o"% in condait ase ax follows:

i. Inerka foree = TE ¢ the propyty common 1o all The boo\v (host vemauing tn
Chuy stoe ather vest ovamo{—'\ n wnless some eafrnal ' comse s introduce .
to moake them ol the'r stote.

It fs o product of mass and acevakion -
3

fo=ma = QU ‘L
Fi = eive |
2. (Z\mvﬂa fote » Tt is the fore due o own wu’(&ht of bod“.
-P% =mg = (’V% = QLZ’%
‘Pa = ?L?’a

3. Viscous foree ¢ This foree s due to vesistonce of flud o%lm"r\st de form-
QGOn whith develops befween diffuent lagur of il

‘Pp\, = LA = ’k(i,dg._ﬂu’ = XEU' L '—>Lk+dﬂ
fu = pvi 4
[ = L.

Reynold s Number - . .,
R G d{g\msfmless nmambet  that sudmjw’es the dominance ob ineyt-
val ]‘orcc OVeX VIS CO US j—ofce,

Rb = £ = PL"V"

£ MVL
p, = fVL
¢ A




“froudes Numper : o p
., It s a dimensionless number that sgnifies (he dominance of
nerliod foree Over (he grawitalional foree

fo = [Toertid focce
J Gpravitatonal fovee
= e‘_"vv
L g
fo -V
I

Diffexent types of open channel flow
Open channel can be classified onthe basis of {ollouou"na
T On e basis of formation

I. Naturol Channel : ‘

r‘ﬂ\ese 0fe The Channel whith ase formed by the achon of Nodural foveg/

act .
They  possess vequlos mem\d of ds oniform depth of flowand bed

slope

Emmme : River , Rivuets | crecks efe

2. AviiKdal Channel = vy o

These channels bang wnstucred arhhually +o urmd the wok of
desiwed opexahien in desfg ed uawk\"ua wndvion aye termed Yas AvHadal
channel - , ,
These channels awe wsually desnamd 1o hove wvform de, bed slope , depth

ete -

Example : Canals , sewev, culverts ere .

. On +he basic of change fn proptrhits of channel :

1. Pvismotic Channel . . )
A chonnel n whidh the ciose sechonal shape , size , bed slope , side
Slope , ploniform ave constant is fefmed as prismacht Channel.

Mosk of the man made channel axe prismah .

2. Non - prismahc Channe) , .
H “channel (n whith almost ol the propevhies of channel (menhoned
above) vavy along its length is texmed as Non- prismatic channel .




Most of all notuval channel ave Non - pn’smah'c Cho.nnel .
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(voss sechon 0 1,2,3 Sethon |\ Swkion 2 Sethon 3'
. On the bocis of +\apc ot bour\dakbl\.
(. K.‘q.‘d Boundwq Channel

Rigid channels ave those in whith the boundar &)ls not o deformable
and shape oand wrou%hness s nota funchon of 4low pavamefer .

In these thannels ; the flow velodity , sheay shves d.:smbuhon will be such
thar n0 mogor scourin s rosion, deposition will foke place in Channel and
chonnel QL{)YY\UT\J on vouahne,ss e,ssmh(ulu wnstant w.r.t hme.
Example : Lined canals ,Non exodable unlined canals .

x In 'nqud boundovy channel¢ only depth of flow vauy with s J)acc ond

Hme d upin noafuse og—jaow Hence {'hese chdnaels have 0“‘3 1

duaxu, oj' j dom .

2. Mobile Boundmu Channe) -

These channels ove those I'n whith the boun&m'ﬁ unduaoes d\omge, due
b wnhnous exosion o deposifion .

Tn these channels the vesistonce of Jlow ueu\-l-\’r s sed ments h’w\sport
Ehm£e| cﬁa.ome,’n}, all depends on mnmc.hon o&” Flow with channel
oundasy

In mobile Channel depth ,bed widCh 4 bed slope , planiform (lagout)
r(\au with spae and fime de U\dar\a upon nafure of flow . Hence, these .
els Qe 4 du}ree, of {-«udom



Tn wmobile channek $low cavries consideroble amount of sediment thmuah
suspursion and in tonfact with bed - ;

o £=‘tll I o
NOTE :  Tn anodysis of OCF,channeds Lonsideved awe  orhfcial
prismokic and 'rua\d boondmr\d channel .

Types of open chamnel flow.
| Steady and Unsre.o.dz § Lows

R steady |low ocLurs when the flow propuh‘es Such as depth ,Vdou'i'aﬁ:
d»sc,hoa?!ae, ok o wchon do not d\o.ru‘e, with t'me .

=0 _dV_=0 —d—Q,-:O QJ-C
lcﬁ dr db

T¢ these flow properhes yasies with Hime © i turmed os unsteady flow.
0 4V 40 do+0 e
r A A s

Plow doring Floode h ¥ivess, vapidly varying suves in canals e cage
of unst’eudt? $low . » TP 1" i



