CUNIT-5 . ®

MEASUREMENT OF  Fron

A Ventvrimetey is a device 0sed o mecumfn? the vate of a flow
of a fluid -P{ou)ir)? 'ﬂwouﬁ’) a pipe- Tt Consists of three Fmt.s:
¢y A Shert anvu?m(i Paft diy TTthripat and  dnid D}uea??D? Pa’t

e Beancolti tion -
Tt is bated on the {mnapfe of  Besnoolli's  equation

-—

pgresion for yate of flow Ahiovgh VentuTivetes
Consider @ venturimetey  fitted in Q horizontal ~ pipe Jrhrouyh which a

Ptoid 13 ~Ff0win? Cﬂaef water) QA Shown  in 41,?.

Let d, - diametes at Iolet oy Qb Section (1)

P, = Pressure at Section (1) T
v s d‘
v, = Vdoc:hr of flvid at Section (1) l

Q = OQyea. at Sectipn (1) = _l?’f d;p

and  dy, P, Vi, Q. ave Correcfood?n(? valves

at Section (1), Aplying  Beynoulli's equuation

at SecHong (1) Qnd (2) , e ?et
b

Ff _;__Ulv+2, - ___P_l—__ +_\-f;; +Z,
9 4 tg <

Ag Pif)e ie hotizontal | hente z,=7Z»

Pogut L P
9 &9 g
PP v
€9 9 49
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Rot P=Pr 14 Ihe d;éﬁmnw of {wes&me heads at 3ectipus { and.

&9
and ¢ 15 equal to b
P ~Po = h
€3

Sobsbitute 1o obove equLortion ,

he Mo _vb 0
! \ t 1 nd
Now applqm? th'nu;ttr equation Qt Sections t and x
Q Vi = QeVo
v, = Q) V-
at

1

Qubstitote.  In (D

1, Q.Lvl-—)ry
"1:: .\_fl'_ - C oy
9 g
A N Ty
29 a”
= _yi/ th"al%
29 a’”
v a>
V) = «chh ; -
: O =Qy

’ aQ;* a l"‘*
Vz = Q‘?gh Cc‘i{i&a‘.{) = J()%af Lﬁh
{

Dischmﬁ& 6 = Q,Vy

=Q, A \)Q’)_

(
G?LGL

Q:____J__leﬂz_ 26h
o e VT
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Qactdl = Cg X @y

= C4 x Q,Q. XF
' h
Jamar U1

Cs = Coellicrent of ventorimetey and its

tOheve

\alue 13 e than (.

2

Note :
(. Let the differential manomefe'fl Conkaine Q !"Q/U"d which 12
heaviey <than the liguid f(owin? —fhmuqh the pipe - let
Sho= 8p- quavity of heavies liguid
8o = Sp- giovity ot liquid -\E{owing %hmo(]h pipe

o = difference of heaviet lfq/ufc{ Coluren 10 D-tube

S
h:'l “§£— "';]
2 Tt the dittevential moanometet Contains Q liguid ewhich i ffﬁ»hfﬁ’
than  the  [iguid Ptowfng though -the pire +he valve of b 18
o

Qiven by h-m[:-;ﬂ]
= 2
where St = SP_ Q’a"’;ﬁf ol {;?bmx f:‘CUUr'Cf

So = Sp- fj’faﬁtﬁ’ b tiguid ﬂowing
% = difference of fighter liguuid Coluron in U-tube

hiaugh  pipe-

3 uelined eaturiooeter gith lifferential O tobe manometer

“the above dwo Caes are given oy @ Rorizontal yentotice te3 - This
Case 13 Yelated Ho Inclined ventuviroetex bavﬁn? d.’éﬁerenﬁ‘a?

U-tobe  manemetey -
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Lot +he diﬁar&nh‘af Manometey Cantaing heaw‘ex [

then b s (Hiren at
h= (-E';—ﬁ«zf)-(—e—g’: +zp_) _— %2,-!‘]

b Sieoitarly, ot inclined  ventuvimetes in cwhich dittewential

I'Q/ vid

manoroetey  (ontarny .01 ligyuid which 1t fr‘ﬁhte'd than the (l'q/uf'd
\Dlowa‘n? Hhrough the pipe, the valve Of b is given as
o (5)
problems
. A bonzental ventorimetex with infet and throat diameters 3o ¢m
and 15 e weﬁ?enh‘vef% (¢ vsed 10 roeature the flow of watey:
"The Ya&dt‘nq of differential manemetey Connected o the inlet and

the hroat 1@ Q0 o pl merCun{. Deterrnine the yate of flow:

Sol- (Qiven : 1
Da- ab inlet, di = 30¢em

2~
- e ot inlet , Q=T "= T,E[ao)”= 70685

Da- at thyeat, oy = 15 Cr
Qy= X 5" o 1767 cro®
Cq = D'?ﬁ
Reﬁd?ﬂﬂ of c{iFfefenﬁal rmrmmetw — %= 20Cr0 of roeyCuly
Di&tmn(@ of Pmsme bead 1t b= Sh —I]

AN,
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Sh = & clmw‘tgf of merwnj =136 ©
Sp = §p- CPQV"hj of watey =

h= do '—31;@%] Sdox 126 Cro = 52 Cro of asater -

“the dr‘gchmﬂq -throu?h ventorimeter 1S

QQx
G) = Cd _ ‘]03 h
Jar-a; i

= D'C?S X 705'35>{[76‘1 X oQKC?'BleSL

J(706~Sﬂt(l75-7)m

- 86067593-36
R ————— Y
199636+ 9 - 31222-9

(25756 Crifs

Ir

. 125756 ¥r fff/g
olole]

FZ} = [15.756 (1‘1:25']

Q- A hoizental ventorimeter with intet diameter 9o cm and throat diomete

lotw f weed fo meqvre {he flow of water- TThe PTessore at Intet i3

17.659 N[em¥ and \atto® Pﬂaxwm at the ~throat i3 3ocho of

me‘(CUH‘f .
Take Cq = b-9%

Fiod -the dr‘schqr?e, of watet ~Hwoocdzh Ventusi roetet -

So{'-« G:‘uem

dia.at inlet di = Qo (0

" Vv
Q.= J0X(20) = 31416 cm

d"Q s “Hﬂoab d_?. =1p Ccro

Qr = Txip = 1874 ("
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Pr= 17658 Nlepy o L7668 % 107 N/mv
oo UTessx !
E(j Q.81 X tobo

= 180 pf water

._Ei_ = ~30Cm Pl mﬂ‘CUTff

h

~0:30 0 pf mevcm&ﬂ

i

~03X 13:6

i

~408 m of wated

e d = = o) <ot o v

= 9908 (o of wxated

Q:Cd‘?ig—)——'m
Jarar

_— 31y 16 X 78-FY
= 0% X X J@x‘?grxzwéi

\]’(zﬂf'f@)ﬂ-{-(‘?&??f |

= 65555 C'fg

& = 165555 Ut[g-
Quifice mete¥ o prifice plate :
Tt is o device Usd Hor meaﬂurfnaa the vate of floew of a
ftoid —H»mu?h o pipe: Tt is a Cheapey device Qs Compared
4o wentuvimeter - Tt alto werks on -the Same Pn‘ncrple.
as that of Ventvrmeter. Tt Consists of a flat Civculg

})tate which hae o Gycolax gthP ed?ﬁc{ hole ¢atied

orifice; which s Concentric with -the pipe -
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TThe onfice dlometer 1 kg?& %meya"tf 05 Hroes b df@mete@
OF the pipe, J[hDU(jh it roay vy Hom  o.4 0 09 tirpes
the  pipe dlameter - |

A diftevantial  vnanometed 18 (onnected gt SeeHswn 1), which
e at o dfsEGnCe of Qbovt 15 tos Hrpes the P,‘Pe_ dlare tey
U(ngam form the  prifice plate and at Section (2) ) which s Qt
n dutance of Qbout halt the diametey 'ioﬁ prifice on dpwnstyeam

Qde how the onifice ?lafv.-

Let  p = prestore at Section (1)
YV, = Velocfhf at SechHon (1)
0, = Qrea of Ppe at Secton ()

Por Vo, Qu Qe CorregPond.‘o? valvee ot Section (2). App?gv‘og

Bernoolli's equation at Sections (1) and (2), we ?et

P v ey = B vV, z,

— Z; = 1=

¢q ;2? ’ eq 5

(i-FZIJ-— R I A/ u*
?_g &

R R
(% "LZ’J [t %) =
w_ v

e.?ji ogia

0286 = v;,‘v'—— Vr')/

Vy = \/&jhjtv,"’ —Q

_—
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the avea at the vena- Centactar TF q, f1 the awea of

gitice then,  we have

no-ebhicent of Contrackion

here  Ce =
Q, = 0eX Ce

Conﬁnuft‘(f equation,

lef = QLV}_

we have

¥

Vi= Q- v
Qi

C
Qq

Qubstitute Yo in erQ

2l
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e ‘bfschwta& @ = ViXQy =V, KQp

- QDCCJZLJ\}) @

~ (5 J Cc

“the Qbovt egoathn j¢ Simplified bﬁf 'USPOE]
G- e V(5
J (e

C = ¢ [f-— (2o)"e”
' e
Qubstitute Cc In egp @,

® = Gox 4\ Ay b

X

\‘ |— -a:'i]'v fr(&f} CC‘V

_ Cdaorfﬂh
. id_aoa,@
Jor—ag”

INheve  Cy = co-efficient of df‘schar?e, for

ovifice metes
“The  (o-efficient of dzgcha;?a for onifice mates i
muth  Sroatley ~than  —that Hfor o venturimetet.
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problem

® +n evifiee moeter  with  svibce Qinmeter I15Cm i ingerted in a
pi pe of 20Cm diameter The Pmsura Jiffevence  mentvved bff
o\ PnevCuvf oil  dfffexential  manometer on two Sides pf the
oyifice woetey %ives Q madr‘nﬁ ol 5ot of m_excwﬁ;. Flod the
vote of flow of oil pb 8- 0:9 wheo the (o-efFcient
of dl‘ﬂil’\ﬁ\’ﬂﬁ ol onfice roste¥ = D6y-

Sofz. Given
D“O-‘ BP‘ ‘GTI‘FI‘C@ ) dD = 15Cm
n 1
Qp :"TVP (15} = 1747 ¢m
bia of Pl‘PE, d, = 300
' Q¢ = JQT [30)V= 70685 Cm
S§p-gqr of oil Sy = 0.9

A ~ $o Cen of coerCoTy

N 13+4 )
s [ =] 2 = /
h “[30 ]F SO[ og [ o of
= 80X = 7555 (ro of off

Ca - 06l
Qate of flow, o i

®: Cd Qo Ay % r’—ﬁ_-h

e ~ Ay
_ 7% 85 )
\J—[*ros 25 1747)

= 3741y 2 Qm'.'S/S

= 1374l “f‘/s’\
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Plisk tube ©
Tt 1s o device vsed For roegaviing be veloeity of flow at oy
Ptﬁﬂt n o pipe of @ chanper- St 1 b&sed on the Pn‘nc:‘P!e,
that f vefou‘hj of fiow at o point be Cores zevo , the
pressure - ~theve o Increased due o the ConverSion of the
Kineb'c  ene¥qu into PTessore, enexqy - o s Srplest Abrro,
e pitot - tubt (ontists of q 8@3& {obe , bent at 'lﬂ‘?ht Qn(j[es

as  Shown in t?ca “The lowey end | Whith iy bent —{hYou?h 9p°
W drrested i the Ur)smam Ohyection . “The liguid  wises Lp in
e fube due to the Convexsion o Kinetic eneiqy  into Pmsur&
eneqy” “The Vﬁlvcfhf it deterroined b‘j measun‘ng the ¥ite of [iquid

N the tube -

Condide¥ two points (1) and (1) at Same level

b = in’censfhj’ of pressure at point(1)
VAS v‘atocfhf of Plow at (1)

P
Vo

L

Pressure ot Pom&(g - )
velotity Ot poink(2) uhich fs zet0 ™

i

H = depth of tube in (lqyuid
b= wise of “‘U“"d in tube dbove free Sutface .

APPI:{:‘O? Bemouf(u‘rs eouuaﬁ‘on

__&4_ 718 =~ P W
— -+ Z -‘-._£;+H___1_+7_
¢ &9 I

BUI.- 2; :."22_ aﬂd V:;, =0
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b Presgm’e head at (1) = M |

3 \
,,L pressure head at ¢2) = (h##t) |
? |
& ' .
gubsﬁhmmg +4hete  valve |
: 5
e Y= (ht f) |
oﬁg i |
= |
X
ﬂ \

Actoal velbety |
\Widace = v lgh
- (o~ eticient

V= Cy z{jb

of P‘,mt ~tube
where Cy =

. vfetotz’hi at any Po:‘nt
Pffﬂt' Static tube .

_ L
which coousts of +wd crptplay  Concentt!

- ) Gbe n ace i beteee
wde ~the pthet with Sorpe annulad A ) )
Jubes  O0f O 0 Peg
.. ~The outiet nf thest o tobes A efﬂw'; 5

as  Shown n 9 - b P

+he
. ey enhexe . e
1o the itteventiot m&mmek e e et el
‘ me@.aurad btj now a 3 o
\h? &‘ N —{h h
| o i ey =
soanemeted HQJUt'd &:u_f

www.Jntufastupdates.com 12



prbleroy

A pitot Stakic tube ¢ vsed 10 measure Hhe vetocr‘tﬂa of wate @
P"F&' “The gmqnah‘on P'ressut’e head ¢ 6ro and Qeatic meura head
I Sr. (Qatwlate the velotity. of ftow msumf‘n(j the Cp-efficient

ni tube equatl 0 0198~

Gq‘\ren :

Sol:-
- Skﬁﬁn&h‘on mera head, he =6m
Stab' pressore bead, by =5m
h=§-5 =1
VEEO&‘hj OF’ ‘FrOF,U, V= Cy W = 098 XS] = ng m/g.
. Cind the ‘Velot‘.th of the dipw oF an ol 4610()qh a pipe, when the

ditferente o roerCory level fn o differential U-toke ranometed
Cornecred 1o -the two tApPYS ol pitot - tobe fe 1o rofo- Take
(o-efficient O Pl‘h‘st— tube 0-98 And 8p- Q- of ofl = 08"

Sol- Given M = 100OM = 04170
- So = 0-2

$q =136

Cy =098

Ay
b = ‘}\[‘gg‘_']
= D'J[% ""} =M€ m OPO;(
. Metogity OF flow = ¢y \llﬂh - 0198 )X 581X 1¢

= Sr (-rq" N)/g 1
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OR’tb?C&ﬁ‘.—
De_ﬁrmt’lm'ﬁ om‘:&?ca 5 o 5mall oPe_n'.n]» 05 any €5 - 5eCHON
(Such a5 clxeulan Jcm‘lanjula:n; axecmntha‘:ﬂ etcy) 0N Hhe 5ide (or)

at e bottom Cﬁ o tani, %S’tthjh which o Huid 35 ﬁmfnj-

A mwthPiece fs o showt Lengih 4 o PiPe which 15 o tode
Hmes e diloametrem  fn le.njh, Fitted Y0 a 0N ay) Vessel
Ctm’ta‘?rﬁﬂj the -Htﬂa' OfﬂTb‘iCES 65 well a5 mouthfleces aMe |
used  Ffo measu:ﬁo\cj the 9iote Cﬁ Floto cﬁitu’id-
Clasgiicotion 9!( @L‘.hg\s;*

The am‘zt‘z(,e;s e 'dass’;ﬁie& on  the loasis at thesa 5%3e,
Shage, Notuse of dischavse and  Shape cﬁ e UP StReom edge
The —Poubuinj a3xe +the Smpontant Class}ﬁica{’;ons:

y "The omi{iims ave class’a%‘{e,d a5 Small ,m\itf& {dY) La‘iﬂ\?& 03161@.
Dependin upon  the Side C{j O:ﬂ’iﬁ?g_ and. head % inu&rk
$om dne  Certse o the osificer Tf the head { ligufd drom
the Centye DET osifice 15 moze  Jhon 6'iu¢ Hmes the depth

cfj Om’rﬁ?ce; the  oxffice 5 caled  amalt thi'!;?ce» And. if the
head ¢ zl_‘ICLLl,IOJ5 ts less  than e Hmes dpe depih Cﬁ oTifice
T+ 5 Wnokn 4% ,Lajl\r}e ajﬂs’;@_.

2) The amfhi’aes axe ua,ssTb‘if_ck 05 ) Cidcalax Gﬂi&i(c,?i)ﬁ:ﬁr\\rwﬂ

091\&’1(_6; ti1) th:tanjula:ﬁ RY bir_& and. ) 5quaste am’;&?ce_ depmd?nj
UPoN  theln  C9ess— sectlona]  ameos:

3) The Oﬂ?éiﬂ&f} adie c[assiélad 05 ) bhompha&jad oen’.ﬂ’:cc and

1) Bell- Wi i
D Bell mouned - onijice depeiingesdban the shore i,



uPstaeam edje ‘:ﬁ he amfﬂ?ccs- -
W The oifices  ame  classified. as 3 fiee d‘ifpchaazj?nj oxi{ices
and. 1)) D3vLned. (or) 5ub_m¢mjul 03116?&5 def’&nd?oj upon he
Natuse g disch&mje-

The Sub- me‘mja«i o3tices  ame 6"11317‘1)83 dagsigff_cﬁ as a)—,tuuj
Sub - mcm\c;&ct em?ﬁ?a&ﬁ ond. 1) Pam-&‘:alajp 5qb-me_3tjacL om”:ir?aes-

flow  THRouGH  An ORZIFLLE

considest o daak Lited W o dxculam omiﬁic& in one
g 5 Sldes a5 Shown in +‘1’j- Let H be dhe head  the
Jqutd. above  the  Centae § fhe oonfice The Liguid 'How?nj
—{—hfnoujh the aﬁl?ﬁ‘ic& foams o jet oé M?u?ci Lhose axea ij
Cx055- section s dess 4han tat oﬁ o?n’.ﬁ‘tc,&- The ameo. cﬁ [et [d-
fluid jvoe,s BN decaw@'?nj» and at o sectdN (-C, Jhe. paveo
5 pimmum. This  section 19 &PPSIGKTMO’CMJ ot a distance
at hatf ¢ diemetest % the oifice: At s section, dne staeam-
~ines  ome s’rmaijht and. Poxallel 1o each othen and
Pespendiculax to the Plane c% the 031’16?&6- THS5 Section °4
called vena - cOnfmadm.%eJand s Section, the et divenges
and 75 attdoacted  Tn e downwamd dimection 5\7. he
3m&u%%v-

constdey 2 Points U and L a5 shown in +?\7.po¥r>£-
| s wnside the YonK  and pofor L ot the veno- contIacta « leb
-\’he flom 15 5tﬁadj ord. ot oo constant  head H- F)Pl’ly?q?

Bexnouili’s equation at  petnts L and 2.
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C-é—— vena contdacd oo

AR A A A Ay el

jﬁfﬁ- Tonk Wi an t):niﬁ?u

LV
2 7y

9 ) E Jof] [L3=49]

3 "-3 8
RaI

N oL fj H
P

T =D (atpnospheaic paessude)

Vi 95 \I&mj Srmall  tn LompPam 50N 4o Vo U5 amcazﬁ +anK
() \rc:sz Lam\cra 05 Cormpoxed 4o the Qmmcﬁ the. J(’_{-Lm) 1‘27uid.
UL
H+0 =0t _j:g——
\fig‘: 2 H
V)_IJL\?H

THIS 15 dheomedical \Ie_Lodf\kf' Actual udodf\tf Wil be [less

oD 4his Value.
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def)\(lt'ff— o - eﬁh? centsi— @

The. hjdmli c Co- eﬁkfdmiﬁ ase
) (0~ eétljtdmt- c6 \Ieloc‘:tj (Cy)
2) L0~ ebbi cient % contaaction ()

3) (b~ ah/hidenl,— Eﬁ d?&cham\?e (Ca)

Y Co,ﬁeHan}_— _q’ velocity (Cy)i= T+ 15 dch?nui a5 he statto

betoetnd e  altual uc[odbj dh o Jd— tﬁ U?Uﬁi at= vena - contrut

and. the  Theodetical \I(’_Lodtj ab Jer 1t s denoted. bj- Ly and

maﬂwama%fcauj) LCy) 15 3’Ntn bj

Actuol \ICLOC_HY C6 d"&{' at venpo — ontaacta
aa v

Cv =
Thesaetical velsclit \7

V 95
= —J:Z_T:P 5 thede Ve octual ueloquj

W - Theoxetical veiod’n%y
The value ‘% ¢y Voaxies from 0-45 4o ©o:9q fon di“&mw%
Qﬁl’thid&f}/ def’md'm\? on  the Shape, SH‘&C% The Ojiimi and
on the head  uUnded wshick Flow tarkes Place » Genexally the
value ¢ Cy =098 15 -taken for  Showp - edj&:i oMifices:
2) (-~ efyicient “Cb comtaacton ()= 74 14 deﬂ'amd\ 05 the Jakio
cﬁ Hhe. amea cé fheja% ot Vena-~ (Ontaadta to the oea zﬁ—

1he am’:{)%c&' 7+ 5 denoted bj Ce.

lel  a-= QK{CCLE& om?ﬁ?c& and

O, (3eq 4, Ja{— at vena— Conkvacta
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1
Yhen C, = Avea d jet ot vena- contancta

OSSe_0. t‘.ﬁ eaﬁ’&ica

Qe
T 0.

The value % Ce vogles Fxrm sl +3 0069 derd'inj 0
Shape and. Side t% the. oﬁl'f{iiul and.  head. Cﬁ Jfrﬁzuﬁi uncle
Which  Flow  takes Pplace- 1n jene‘éml ; the value cﬁ Ce matf be
togen as  0:6Y:

3) Co- efjidient §  dischbazge (Ld)im 7t 15 de-g'mc& 05 e Aatio g
‘he  actual dischomge fxmem  an omiéicc to the theomelical
dischowge from the estfice. 34 15 denoted by ca 38 is
actual d?schamje and &4y {5 the  thepmetical d?bf_hafﬁj@ then
m&—}h&maﬂcau:]v, d s j?uen bj

&  pctual ue,Lodhfx Actual axea
Cd= by

Theametcal ue_lodtjx Theamedllcal aXxeo

—

Actual  veldty % Actuol o3ea

Theometicot ueLoc’ub\tf Thedvetical adea
CA = C_V X c
.‘. The value Cb (_d v axes "Frﬁm 0:6[ +o .65 far \760631&'

Puspose  the \falua(t Cd %5 +aken as 01672
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- Problemsi—

1) The head cﬁ Woter  over an omi&?ce cﬁ dlameden 4o mm 15 tam.
£And e actaal dfsc,hamja and  actual \fﬁlod’t(j eﬁ the je{— at-

Vena - ContJtacto » tae L4 =006 and. ¢y =0°98

A Given
Head (4)- 0Cm
D’la-ft nm?6i£& (d)zHomm =p:04m

Adea (o) ﬂ/q (b‘ou)L

= 0.001256 M
cg =06
Cv :qug
2 Actual diachawoe
‘) '\? :‘_016

"TheoYetical dibchatye
But theosetical dischamje =V, % Alea cﬁ am?ﬁicc

iy, = Theasetical Vetod’rj)

Libese. Vi, = JEEQ :Jixmstmo
=lumfs

Thedeticat Alschayge = 14X 6: 000256
9
= 0:01958 ™/

06 X Thegretical dr'SCher&

i

Actual d[‘schqr(de, -
= b x ©D758

2
= 00105y W )S

ui Hctua! Velod‘dj = )
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fetual u’aﬂocr'fg
‘\_\—E‘x_-

e = C = '
Theoretica) Vefodt? V=08

Actual WJMHJ =098 X Theopretical ue!odtja

= 093 X Iy
=872 mfg

EXpERTEMENTAL DETERMINATS -
SRASRRATION oF HYDRAVLIC co-erracrens

Detexmination  of  co-efticient of Bischarge € Cq)

Tthe wateY ¢ allowed to flow %rou?h an orftfice -feted toa
tank  wnder o Conttant head , H a3 Shown in jc)rj‘ e wated
o Colletted 0 a tmeasuring HonK Hfor o Known Hme , &+
“The heu‘%ht of entey |n the mea.suvmcj “tank o noted down .
“then arctval di‘gcm?g -lhvou?h onifice

& . fea el mea&uﬁny TNk X ﬂeijht of water {n measuring
tank

-— _

e LE)

Ond  ~thepre i { df‘:char?e = avea of onfice X (fOH

_
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©

Let C-cC Ae,PreﬁentS the vena - Contvacta. of Qjet of water

¥ Xerolnatiop & Co-efficient of velosty Ccu) ¢

i
Q@mmﬂ ovt from an evifice order Gonstant head H At Shown

in m. Consided Q. lr‘Q/Ur'd Pamcre which s ot vena - contracta
ab me e qnd  takes the Pos,itfon at P Qlanﬁa the j’et in tie b -

let o = hovizontal distance Jravelled btf) the th‘de tn ﬁme\t,‘

lj: vertical distance  hetween T) and ¢-C
\V = actual vefocl‘tj, of jet ot vena- Contyacta

then  bovizental dfttance, t=vxt — @

and  Veticat distance | §= £ {ﬁv — &

Forn (D Lo %

—

%
Sobstitote ¢ n @ we ?et
£
v'e 97
2y
va [347
Y

Bot ~theoretical \/’efodb%; ;o My = \/ﬁ
ot Co-eflictent of V“‘”C"“;( , 0y s L L DLV ks
V o

oV e
CV = _1__
093H
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% Detowoination of (o-efficient of contiaction Ccc)

The Co-effeient pf  contyatHon i deterroined Lo the

edqyuabion qe
8 = CVK CC

CC*“E;

Ploblerns

O # fﬂt of watey | rs&um? from a Sharp - e_d?ed verbical prifice
ondex 0. Constant head of 00 cro af A Qertaln Pomt has
+he hovizontal and vertital Co-ordinates mmeasyre from the

vena — ontioeto QY K00 e and 105 cm ’msf)e_ats‘vel

Find the valve of ¢y, plio find +he value of cc B C4 = 66D

Qiven
- Head | H= 0.6 ctm
Horizontal  distance , M =20.0(M
Vestical  distance Y=105Cm
Cd =0
e valve of ¢ s Qiven b(f

CV = L - ‘320’0

= =7 7 D
bR = == <09y
TR Japsimo a6

“the value of Cr 13 ﬁ)f’\(ﬂn b(ﬁﬂ

C
CC = "—_9“' = o'é

v 6.9

1l

0+ 8lyF

= Or6ls
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@ illatey da'&cbwﬁte at the jate of 9.2 @r‘HES/S ‘H‘)roo?hﬁl @
[20 rorn dlarcetex  vestieaf Shmf~edﬁed oslfice P[qc@d undet
Constant head of o meties~ A Pg]r)tf pn the jet, rpeasored
froro the  vena- Contracta. of the fet has (e-ordinates

($ raetyes horizontal and .54 metres wertical- Fnd the

roetficient cv, ¢ and (g of Ahe exifice.

Given ¢
3/8

3ol
® = 9% -2 itfs = 00982 ™

= Duchar((‘_]&
Do of oxffice, o = POMM = 62T

2.
v e - .Tr Or{g_ = 0'0[’3[ m
'f‘fYECE Cp DTHC?C(‘.J a——q ¢ )

Head | H=tom
Hovizontal dittance A =45

vertical dhttance z{ ~0'54 ™

V= W Jax3sixio = 4 mfe

x area of orifice

Qth = Vih
= [yX 0 ol3f
- 0158 w38
Cc{ = 'P"Ch)a-’ df‘SChaT?ﬁ _ i _ 9_2?% Y
Thepretical dfsthar?e Qth 01583
Cp = ~—2 - 4 L 0968
- Cy D% _ s
Ce = Cy 968 v
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[romt THROUGH LPRGE ORILICES

./‘V‘vv\

At 4he bead of lguid i fess than 5 times the depth

ot the oifice, dhe orifice 18 Calted !Q’fje ovilice - In Case

of Sroall oiifice, the vefoc!u(f in the eptire Cyoss -~ section
Constant and dg‘gcboxcje an

‘iﬁ_fjh . ot 0 (ase ot a

vey the entire

(colated

of the [et i (pnsideved to be

be (altvlated bﬁf © = cqxaX
frce 5 “the velodt:f fs
Jet and bhence § cannot be Ca

: not Constant ©
[oﬂae O

Cmgs - QP_CU‘OY) OF

Euj Q= dx ok J;fﬁ“‘

™NG - = TANGOLAR TFICE :
DIscpRGe  THROUGH LARGE RECTONGOLAR ORTFECE

) ' ] 8
(onsidey  Q ‘QY?@ Fﬁﬂ«t@ﬂﬁum”f oittice In Ome Side of the {a

d'\mha(ﬂmﬂ %eeloj ko QﬂmosPhewe vndey

4 as Shown 0 ‘fﬁ”‘“@'

Lt H, = heiﬂht o liquid above top ed?
Hy = he;ﬂht ot liquid above bottom @[3

e of orifice

e of ovifice

= breadth OF drifice
d = depth of oifice =t~ iy
Cod = Co—eFFﬁcr‘ené of dl‘schar?c-

C, )
hotizantal SEIIP ol dePH) afb

i ¢ le ppentaQy
Contder @7 ! Suorface of the

at 0 cepth of 1 below the free
D‘q[vz‘c{ n the tank:
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= iii\:: AR
&b

N |- - ¥ 4
j JL RN &I E’P
ﬁ %

o)
- harge Tectangulm osifce

-ry of  3trip = by ah

“Theoretical velotity of wotey Jch_mUﬂB Sip = J%g
‘Dfschm(ae -thwocah Qfemwtqw(j S‘Eﬁ[) s ?f‘{e”
de = c4 x Hea ot SHIF X Ve(odty
— Cqdx bxdh« \er_iﬁ
= Oy bJZﬁT' oh

@)tj ?Ot@ﬂva‘dncj +the above eqfuaﬂon
"H')(Oucfh —the twhole

beteen ~the limts
W oand ta, the tota| drgchax?@
onfite 18 phtoined:

AP
®Q - J ColX bxWoﬂo
H

e

- CdeoX\J—p_?S\ﬁ;db

Hi

3y~ -
B —3‘?: X L@ [ HLE/L'— H/S/L],
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proble

o reat@nﬁu[ax ofifice ;| I'sm wide and 0 /0 leep
dt\SChQT(R}ﬂﬂ watey ﬂﬂtom a tank« 2f 4he water fevel 0
the tank {8 2 M Qbove the Hop edje_ of —the rsifice

Lind  -the d!‘ﬂhm?ﬂ- *fh"wfjh the . oritice . Take the o-efficient

of d?gchaﬂﬁsmrj fov the orifice = 6.6+

Sol Gr'ven
; nidth of oxifice, b= 5 m
De[){h of Orifice od = 1M
tH=3m
Hy = Hetd =3+ =4 m
Cd = 06
Du‘scharﬂe ] is gien bif
3 = i;xcd}(bx p_? [Hz ~ H ]

= 2 X066 XI5X J &X9-8 [q-ol'a 3,0“5] hr?/&

3
- 9657 [8:0-51967] 7 [s

=745 m&/S
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A mouthpaece IS Q  ghort !en?th of o PrPe which 13 +wo or
three  Hmes JES  dlaretes  Jn [en(ath

classification of fopsthpieces:

f “1he mC)Ufh?IIECES de Cl@ﬁﬁl!lcl‘ed as [;} Extormal ’{Y)Ou'thf)fece
o1 i) Internal rputhptece d'ef)end{nff ©poD thely  poNtion with
Yes?ect +n the tanK ©r vessel to which -tbecf Que fitted:

& Tihe mou’chpi‘ece. ose  clagsified Qs ¢ c%!}‘ndmar ﬂ’}OUH?PfQCG

JH) CO”"“’-*?E”& mOU'thP"ﬁfe Chi ) Convea?ent —d}vear?ent mogthpfece
defendmrj LPON they ShQPe.s

3+ “Whe mouthprecer Qre clawified as (i mauthpreces wnn:n?
fotr ) Mau’rhpaeces 'zsunmnﬂ free - def)md'ni wpon the hature
O diccharge at the outlet pof the moufhf)mce.fﬁu‘s Classification

s @nuJ tov  ntemnal mou’ch})r‘e_aes which agye Known Bordo's
oy Re~enbront moutb/m‘eces' ﬁmouth])fece ‘s Said to be
Yorning Ffree f the feb ot ligruid aftey Contsacken Qoes nok
touch the Sides of the mou’rhjoiece- B(')t (£ the j@,t aftet
(entvaction em?ondf and  fills the ewhole moothplece it S

KﬂDLUH (¢ TUF}DFD? 10()”
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FIOW THROUGH AN EXTERNAL CYLINDRECAL MOUTHPIECE
L I g A P VoV L i s LAA e e

Condider 0 4ok having an enternal c%{mdnca moube,ece of
Cross - sectiona]  Qred Qyy gttached 10 one of it Sides Q!

Chown  tN %fa “The jﬂt of ll‘qjur‘d ertering  the mOU{'thEC@
contoctt  to form o vend

gudond 4his Qection, the jet aﬁ
'PQOUﬂ’)P e comPlete ffd

H = HEl(aht ot |

_contacta. at a Section C-C-
ain e'npands and Gl the

Yo d above the Centre of mwﬁhF:‘e(e-

et |
{,'q,uid at ¢-C Qection

VC = VE[DC{ @F
ot vena~ contiacta

0c = fwa of flow
Vi of lguid at outlet

L = QYECL of moufhf)r‘ec& at ©
Ce = (o - cfficient Of Contyacton -

tr

\eloel |
ptlet

o s )

external Qo:fl‘ndvftal roouthplece

f\Pp{tzf?n? Conhnwkff equatidn at c-c Qnd (n~Ct) weget

QeX Ve = Q¢ YV
Ve = 2V
Qe
Vi

(Celar)
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Rut _%% = Co = Co-efficlent of contraction

'f@!{!‘ﬂ(j Ce = 062, woe ﬁet Bec | per
Qy

VC = ——L—V
H:62-

Jﬁ(’_t DF ‘[]‘CUU;'d —prom S@CHOD C—0 gudden((f en{avr?gf
ot Qecidn  n—(1) - Due o Sudden Qn(a'rﬁgmgntj ~+theye il

The

be 0 loss of head, h* obich it given O

b= (Ve-vy”

o
9 o
v ( L~y
Bot Ve = v henee hL - D62
D62
Q9
1
- 'Vly ! — |
;9? 062
. 0375y

3

ﬂPP'f{fD? Pernovlli'e eqyuation o Po:’nt fi and (n-Q)

Prog Y8 2 = P14 yY
= T = L Atz hL
63 4q 09 % /

wheve  zp =z, , VA I8 heﬁh‘??b!e,

_ef? - a’rmo&pben'c Pretsure =0
- 5 5
s HrOROL Y g pans
N 9
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H= 375 WY

Vv, = H
T

“theoretical velodtnf of [iquid  at eutlet g
Viy = ,I)_?R
L (o-etficient o velogity fof mouthpiece - ¢
cy = P bredry 0855 44K 0855
~Theotetical Wf@tf'fb( \;77“ o
qH

{or mﬂvkbf)"“ﬁ =! Q% +the area b jet of [,'qjufd at
outlet 1t equal  +o the qvea of mootﬁf»‘ec@_ at ovutlet.

hus
Cd = CxCy = [OX 0'855 = 855

Thus the wNalve of ¢y for mouthf):'eca is fore than —the
valve of ¢4 o prifice and  So dr‘scharc(f@ %TOU?B
mouth})u‘gce. will be ropye -
PYOHUDI
@ find the dnschary Lrore a ho mm divmetes  extoyrnal
oU’ChJ)m.ce fitted to a Slde of Q {arge vessel  {f the
head  ovex the moutbfg ‘lece (3 U fpetves-

SE)[\" G?\/&W
= Dia. of moufhf)‘ece = 100 ror) = 011
i 'ﬁ'ﬂa y —i—} [0 /)__ﬂ o 00735({ m
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Heod y H = qm
C4 Toy mou’cbfu‘ece = 0855
Da‘scbmﬁ@. = Cgx fireq y velm:’ty
0855 x A x _‘IQﬁH
= 0855 X 0007854 x \[yx 9.8/ x4

= 05948 g

b

@ +n entenal Cudlff)dffcal mooth[gu‘ece of diametes 150 o 13

dfﬂdﬂ'&'ﬁf‘ﬂ watey wonder O Censkant head 6f Gro. Deterrpine
dhe divhayoe a@nd  ablsfute Pmsum head ot wate ot

vena- Contracta- “1akKe C4 = p 855 and (g fox e nex- Corstracty
= bl Afmo%})hen‘c P1€SSUT?_‘ head = (o3 m of watey

&1&_ G“VQW

Dt‘(l‘ OP m{)Uﬂ')/)l:‘ﬂC@ d; 150 mom = o 15
0
Head, H=6m
Cd =0855
Co 0t Yana~ Contracta = o062

ﬂ{-mosjﬂbm’o Pgsswe head Ha = 9.3

o D;‘se,haf?e = CgX Qx W

= 0355 X 0-1767 X \/:sx?'g( X6

= 01629 o / S
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Pvessme Hoad ab wena- (entyOttl-

%Ppljn‘nfa

Po ot VR4 zs

S

for b = HatH,
]
Za

[ t
Bevnoolli's egyuattion at A and Cc-¢, we cje

=Z~

fe Ve v,
Hat H+0 = Hé?‘ -1—3* = HC'f‘ﬁ
V')f
Hc:HO*f‘H"E.jE
- M
Bt ve = el
' %
Vi N x -

) 2 ooy

H= 1375 Y0

RS PR PN

0&3 [-375

He = Hot+H — 0-72772 H X ~L,V

{0.61]
= Ho+H— 183 H
> Ha— 083 H
~ {p+3 - 0:83X6 [ Ha= 103
and

- jpr2 —53Y e
= Y96 m
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@
LON THROUGH TNTERNAL. ©OR — ENTRANT BRDA DT

A Short C‘ih‘ndﬁm “be attached to an erifice in Such @ w
ot be tube ?qojects ;numdf(j to 0. tank 18 Catted aw

{ntevnal mOUthPr‘ece- Tt 1¢ alto calted Re-entrant 0%

Borda's mou’d’)]}i‘ece- a8 the [en(jfh of -the tube jg equal O
ts  diareeter, —the jet ot liguid Comes oot frore mputhpiece
withove  touching  the aides of tobe as Shown 'n #‘(3

The mw‘(h]af‘ece e {nown Q8 'zjur\mEnﬁ Lo - Bot P tfha (en?fb
b the tube 1S about. @ Hmes its d?amete-xJ the jet Com‘eg
out  with it diarmeter equal to the diarmetey O‘P MOuf};ilece
ot utlet 0t &hown o g “the mouthpiece is Qaid 10

‘Iunnin(a Lol -

i) Bodels Modthpiece, Rumning Jyee
[eb H = hﬁ?ﬁdht of  liguid (heve ~the outhpiece
o = aveo of outhpiece
0c = Qrea 6F Contincted J'e& in the mouthpiece

—

Ve = \/efocfh;/ *thmu?h mouthpr‘&ce-

! 1
KT
. |
QUnnfnﬂ free
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the flow of Puid ‘H’)TOU?h moothf;ic:ce, & +aKn place dve 1o
+he Pmsum fore  exeyted 'bﬁf the Loid on the entrance
Qection OF the mtjfhp:‘&m- As the arvea of the mouthPfece

e ‘o’ hence total pressure Joree on entrance

= (’?-Q'h
wheve b= distance of ¢ G of area ‘o’ from free Surface=w

ﬁccovdmﬂ 40 Newtons Second law of mMotipy, e net {oree
18 equal o the yate of thmﬁe of ropmentur -

Aot Mous ﬂ {rqwnd ﬁtowm? /Sec PR A~X Ve
e lguid {8 jeittally Qt yetk and Renie iniHal velma‘t:f
is zeo and tfm\ Wm“ﬁf of wcfw‘d S Vo

. fate of chanﬂe of momentun = mass of ligold nﬁ(owm?fscc
X [%ﬂa{ Vefoffky—- initial valoc:‘tﬂ

= PQCX VQ‘[VQ “0\7

= P0c v.”
E@U&Hﬂ(j () and () we (jeb

2)

PAaH = Pyt —— 3)
%pph&mﬂ Bemobuf‘s equuation
v

‘9 °?3 T
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Subsh‘tu‘dn? in ey
(’Gj-O‘ H = p ac'&?'H

a = 20¢
Be-l - 0.5
a 2

Qe .
(o-efficient of Contraction Ce = qg = 02

| ‘ol Ly Cy=10
8“‘(@ theve. 48 NO loss of f)gch} CoPeFF:aen& of VQ[OCIHf v
.’. Cd = CCKCV - 0'5}("0 = 0-5 .

‘Dr‘schanae, @ =~ Cq0 d{ig -5 a@

\U Borda& Movth lece ‘f@ﬂ@% folt .
Leb H = he:c&ht of  figuid atove +he mouthpiece.
y, = veteoﬁi ot outlet ov At (0~(1) of mouthpiece

= ayea of movthplece
ae = avea of flow at c-c
Ve = Veladhf of llguid at Yena- (ontracta o7t
c—c
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Qunm‘n? full

Thus  thee wi be loss ol ht’_@d
hy = (VC "V’)v S @ .
7

Fror Coanuth’ eqyoation

Qe Ve = QuVi
. A . Vi Vi _
Ve = Q& v, o L4
<" ac ! ac/a; G 05
1 = 2vy]
gubgh“ruﬁﬂ? ve in 0
= %
hy = (QV’HV") M

T2
]
ﬁPP[ld’rﬁfa Bevnouli's @q,u@h‘en .
Lop g s 2y Wy o,

7y

D404 H = otV 4oy V1

H= WY, v
Ty vt
2

H = v~
3
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v,:\fﬁ_ﬁ

But  theoretical velou‘h]l Vth = aflﬁ

. (o-elffctent  of velocitj‘ , Cy = %} - JgH (
i AVERE
\FﬂH Vol

A the avea. o Hhe J“et at potlet g equal to 4he Qread

= 07077

of the movthf)fece; hence Co-effictent oF Contyaction =

Cd = CeXCy = OX0 707 = 0707

Dl‘SQhQYLH& @ =40 .O_?H = 0707 Q\fzﬁ\ht

et -

- internal moufbffece of 20 mm diroetes 8 decbar?in?
water  Under 0 Constant head of g8 metteS' £ihd ne
dl'SCthﬁe {hw()gh hooz\)tb!;n‘eceJ when

() Mouthf)face Ry wnnfnﬁ Tyee U’:‘ymoufhprece, (g Wunn}ng Loll-

ol Given ¢
Ditx« oP moufhpfece , d=mm = 0.08m
LV 0

e Aved, a = T;’T (0.08) - 0005026 M

Constant  head,  # = Ui
“The dr'sc,ha:ﬁa & 1S Gven b{f
G :O{mm\ﬁ%ﬁ
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TO0:'5 X 0005026 x uozx?-glxq

= 0'0222_6 mQ/S

22.26 lit]g

) outhpiece fonbing fut
“The. digchmrge @ it given bjﬁ

i

® = o107 xax J%”H
= 0767 X 0 0035026 X Ve X?-S!X(f

= 003147 s

= 347 !fefg

A viotch i¢ o device  psed foy mea&uﬁncj ~the Sate of Llow
J
of o liguld %hmu?h a Small channel o1 o tank -

N mmf be detr‘ned Qs an @Fammcj in the Side oFf a tank
or & Swafl chenpel {0 Such a way that +he Tiguoid
Soiface iy he Hank of Channel 1s below the ﬁ)fDea’ e

of  the opmin?f |
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A taeix 18 o0 Conenete oy mQSDnarif Struttore Pjac@d in an
ope Channe] OV&Y  which the flpwo ocevys. D g ﬁmefra{rjﬂ
' the Hovro of veatital wall, with a ghcaf ed,(jg at the JCOfJ
W“”"".“j an e waoif (eyoys —the @f)env Channe . The hotch
v of Smalt Size while the werr vis of o b,'%eﬁi Size - The
notch tg eﬂem!fi{ made of metallic Pram whtle  pely s
roade  OF concyete or mcmaman‘r Styoctore -

% Magpe or vein :

“the  Qheet of watey —F{omf’n(f %hfoﬁh a notch & evey Q
wels 18 Catted NOPPE oy veln

4 Cyett oy §Lfl

e bottom e’dﬁe ol a woich o Q ﬁ)P of a weiv ovey whih

+oe  watey 'PIOLRJ& 18 nowy @ the Sl oY Crest: |

—> LASSIFICATION OF NOTCHES AND WEIRS :

[

“lhe wotches ove c.[agsfﬁfed as;

| ﬁ(cofdfﬂ? to the Sbape ol the D/)enm?:
@) Rectanju{oz notch
(b) Tﬂ‘anﬁufa*( notch
L) Tmf)ezfoidaf votch and

(d) S’Eepped notch -
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N Accovdl‘nﬂ 0 the effect @f the Sides

on the nappe :
@) Notch with end Ccontyaction . |

b) Notth without end Contrackow o SUPPressed notch

Weilrs axe C[&!Sfﬁ-"ed QCCOth’ﬂ(J 10 the Sha[)e of -the @P@hfn?,
the shape of the Crest, the effect of -the Sides on the
nappe and hature ol d:scharﬁae The ﬁof!owmy are iroptant

Classifications:
Q) ﬂcwrdfnﬂ 0 he Sha[)e Fothe OPM’""?
Ro_cmnﬂulax weir ) mamcdw!ax weif
i) ’Tmpezoidaf wetr - (Cipolletti woeit )
b) ﬁtcovdm(i 1o the  Shape of the Crest .

i - d weif
) Sharp crested wely ) Broad Cyeste.

‘ - od wel¥ -
iy Naviow - Crested wweld v @ﬁee Sbape

(C) {\CCmdl‘ncJ 1 the @,PFP_CE of Sides on -the emexﬁm?
nappe : |

1) Aalely with end (ontraction

dv7 INelr withoot end contvacton -
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DISCHRRGE OveR P RECIINGULAR Nofcw of (L
“The m[)reman for dlscharctfe; over Q q’ectan?otm netch py

weiy ¢ the Same.
Contider & yettancau(ar hoteh oy wedr Pﬁow:‘dec{ in a channe/

Cgmﬁf‘ﬂC] wotey @y Shown i 5«3

# = head ‘eP watey over the (Crest

ot
th of the notch or twef¥

[~ Lenﬁ

) ﬁectanﬁula"l

el

Fo¥ Fl‘ﬂdl‘ﬂ% +the dfschafﬁ@ of water —F(Ow;n? eowed The

wely of hptth- Conside? an efemo_ntaxy hoyizental SH:'P of
water o thickness dh and length L at o dlepth h Hioro
e hee Sutace of water as  Shown 0 %’ﬁ ee)-

The oxeq of Stiip - Lxdh

ond  thesrebical vefouty of water Howin
Stip = \}'[i_}f
“the dr’scharﬁe dq, Jrhmu?h stiip 1

dg = Cdx frea of an’P x Theoretical /Ve[oeﬁf?;

? ‘ﬁ') IOQ?I)
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= Cd XLxdhx.]Q?h’. .

wheye Cy = Co—effictent pf dischmya-
“the total di'SC.hGl’CJQ @ , for Hbe whole noteh or wek

s determined bLj m’tﬁ(])‘rﬁlh'ﬂ? equuation and  Uimits cand -

i #
o= [ a L-inﬂ oh = cdexJ% (b
o o

H
T2+t
- cdex\ij h ] |
. ' D

Yo i
hSIL H

- CdxX Lxﬁ? A

[agblenns
@ Hind -the dfﬂthm(d@ of wates %@fncj over Q 1etmnﬁom
notch o 2m lenc‘»fh when the constant head over the
noteh is 200 romn- TTake Cd = 0:60
Given | |
Sgllf LQn?th of the wotch, L=2
Head pvey wnotdh H =300 MM =03

Cd = 06

’Dfschcmae B - i%‘ cd“x\f;{f (’foz,)

www.Jntufastupdates.com 42



ISR 15
=2 X06x2x Jaxdgl ¢ o3 nifs

= 35435 % 041643
= 0582 s
@ Determing - —be hm?bt of a 'rectaniu[m wels of [enath &m o be
built Qcross o Yectan(jquY Channel. ~The ran e fepth ob
wates on the UP&tream Side of -the tely fs tgro and
ds’-gch@f?e is oo litres [s- Take Cd4 =06 Qnd Vlé?“ﬂf end

Contiachions -

Sel- (iven :
{encd’gh of wely |, L - &m

S—

D@Pth of water Hy = 18&m

Dl'g(:hm’(?e , @ = 20600 (r‘t/g -~ _zm/g
Cq =066 .

(et H fo ber'?ht of wated ghove he crest of wery
tHy = he:‘ihf of werly

Q - ﬁ‘_CdLJL?ﬁS/L

¢
. , y ¥
e?-?_?ﬁ06?( 6X \J2x9.21 X H
= 10499 -
HSij Q_
10:62.7
4 . ( 2 Lfgko
10-623) T 0328 M

www.Jntufastupdates.com 43



5 H@-f‘?ht of wety , Hy = H/—H |
Def)’ch of wsatey on Upst-ream Qe —H

—
—

§ —B:38
La7Lm

i

I

TRIANGULAR  NOTCH OR WWEZE

> DTsCHA
DISHAREE  puER A
et  H = head of watey abowe Hhe v-notth

6 = angle of notch |
Considey o hovizental an‘p of watey o Hhickness Bb'at a dP—P“’OFh

from the free Surfoce of wate¥ @ Showh 10 ﬁ‘\?

we  have

tan & - Ac __Ac
20 (uh)

AC= th-hYtan & -
- 0

(a
width of &tiip = AB = gAc = alH-h)tanl c

F SIS
o Rrea of 8P = @ (H-b) tanl. x db | 4 o

TThe thepretical wlocfﬁf of swatey —thmu?h Sﬂr‘fJ = @

Df&chav(ﬁe ) %hmc)ﬁh the Stilp
d@ = ¢y x frea of strip X ve(oef‘fj;

Cd ¥ a?CH”h)fﬁn.-g dh x @
= ¢ (H-h) tan . x,@ dh

1

. o 1 H
. Total d:gcharcde @igdcd(H—hjmn %x@xcﬁ)
0
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_ chxt@nj 135 (H~ h)h/”db

= Qrcg X tan 8 XJIZ f (Hh"’— h L)db

- _ © #ih'™" K
dreg % tan® xJa?J [ ]
4

&xcdanﬁxr[ﬁnw EHS/LJ
5

[ ]

5

Q ficdxmn@x XH‘@

Fov a 'ﬁ‘?bt— Gmcdlad V- wnotch, (F Cq = 06

f

1

1
A X cdxmn,%x\/z\?
V2

@2900 3 T Taﬂ% —
| 5/2
ngcfmcdze @ = L xo6xix Jaxsg x # [
5
[Q = byt H_/

problern

f) Find the df‘gchar?a pver (1 ﬁfan‘?ufav notch  of an?Ie Go when
the head over the v-wneteh 13 o3t Assume cp = 06

Sol- iven @
” ﬂncﬂ[a of v-notch, ©=60
Head pvey hotth , H=0.3m

Cd:0'6

www.Jntufastupdates.com 45



o)
Q= 8 c4xtanl xy XH/”
|5 9 23

. . 5/o.
=2 xoe 'taﬂ%éox Jaxg.g ¥ (6°3)

= D3I X WEIIEX
= 00yd n,)'S/‘S_

SDANTARES OF TREANGULAE NoTch oR WELR pVER RECTANGOLR
NofeH OR WEIR ;

A Hiangulat voteh o weid {5 prefened 40 a mctcnn?ufax

wety oy hotch due to #ouowrnﬁ 1200N8 :

[+ “The MFYUS'M fox dlSChm(dae for a m?hb—ar}?!ed v~ notch
oF woely 8 W‘”f &mple

bR FOY measturn Ow d;‘SChQX?G, Q "HI‘CEY) vlay ﬂObCh Cf,\vgg noTe.
actwiate wesults than @ '!’eetanc{:fu{aw notche

L

3. 9n Case of —fﬁaﬂﬁufa'f nokeh | Oﬁ[‘j ong voading r-e-, H 1S
veyuised  Jor the Coraputation ot de‘schar?e-

o Ventllation  of a ﬁfanﬂurm notch fa ot necessary-
> DISCHARQGE VIR A TRAPEZOIDAL DOTCH of WETR ¢

A trapezeidal notch oy weiv s & Corbination of a »(ectanﬂulcw
and Jﬂ;uﬂgum noteh oY weif. ghus +he total dr'SChar?e
will be  equual 1o -the Suro of df&chav?é 'H\mu?h o}
Fect&mfula'f wet¥  ov notch and C/I'S(Lh(l‘(?e thioogh o

ﬂf@nﬂuic&‘( notch Y wety:

W%



et H= He?ca.ht o’f water  ovey the netch

L= LQD%

th of dhe Cyest of -the notch .

Taapezoidal votch
Cq, = (o-efficient of dischavge Loy Yeeh_m?um Pm!ﬁon B

Cdy = Co-efficient of dr‘schanﬁe for Jm‘@nﬁufa'r Pozr‘ttt)h
[ FAD and Bcﬁ]

“The dr‘gchmrﬂe vthmuclrh «eet@nﬂu[av th’on FYNOIRE ?f'vm Ia!:f

3/9_

-~ Z % )
@l 3 d,?( XJ;?‘XH

“The d}schqvcje “Hmu?h H0o THICLMJUJOY notches FDA and BCE
10 equual to the dfgcharge *thmu?h o an?(a ﬂf‘@nﬁulazf notch

ol Cmcdla & and 't {¢ cgr‘ven Bﬂ eqyuation as

3 0 Fx HS/L
G??- = “;’g Cdz_x ’.ﬂi’l—g-:K 7

D:gchox%fe #hmu%h Hapezoidal notch ¥ cweld FOCEF

= @;"ILC‘P'J_

g 2L
:%—CerJ%XH +"’8§Cdlx fﬂn%X\fﬂ—ﬁ,K H
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oblern

(- Find -the dr‘mhmcie though hapezofdaf noteh ewhich it 1™
toyide Ok ‘tOP a'ﬂd oy at bottorn @ﬂd r'.S 30 0y fn hp_}?ht*
The head O watey on the hotch fs 20 cm- Assome g fof

Kect@n?uf(lf Port}on « o6r while for ﬂa‘QﬂCJum Pom'on =060 -

Sof- (yiven -
= (TDF w?dth ) AE =t B r
A E
Pate width | OD= L = Oy ‘ H ?H'
_ 2
Head of wartey H=02m - '3 b v
E—

tor rect(mcdum ?ofﬁon . Cd, =062
foy ‘HTQD(JU[CU 'POrh‘Oﬂ Cdy = ©60
Fom APBRC, we have

tan & - P8 (RE-D) [2

i _— =

(1-o4)/2
03

= 0'6/2._

' O3

=
'Dfﬁth&f(dﬁ ‘thfomdh HGP@ZO:dCL niptch 1e 3,&1’7 bd

5
Q= % Ca/X Lx\(fﬂxﬁ +-& cay X tand x figx ¥

= 0? X 061X0 U'&]&maw (0-2) 3

+ 2 X 060X 1Xyxgl X (0-2)

15

5/a
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=~ 0:065499 + 0-p2r535
= 0098y r1r73/3

QoY Litfa-

I

= DISCHARGE OVER A STeppED NoTcH -
h Stepped  otch s Q Combination of rectangoir notches

“The du'g‘chmﬂe *Ehmu?h Stelr)[)ed Wotch i eqoal to the Som of

~he dI‘SChQ'f?QS —fhmuzah —the different TectQD(JUIG“J notches -

Conydey Q Stepped noteh as  Showo 1o noxﬁ

Let  H= Her’?ht of water Qbove the Cvest of notch |
L= (anﬂvth of notch |

Ha, by Qnd Ha, Ly Qre CoﬁesPond?ng valves
Lor notches & and 3 )\egpech‘velld-
Cq = Co-efbictent of dfschazr?e for all _

Notche?
- Dokl df‘Schaxga 8 = Ot G405

oY B = _23-_ Co L J% [H{:EIL___ HLS/‘L]
t5 Cab g [ = k]

37

tE LngjXHJ

-t

Stepped notch
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problese
® F"‘i Shows G Stepped  notch - Find the du’schanag “throu%h “the
nokeh TF Gy for Qll Section =062

- Ly = botm, L, =30em

LB = !Q-OCm

H = 50+30+15 =945 4P
Cd = 062

Tota! dfschcmie , G=8, Q21 Q3
3f2 Ky
twhere @[:%CdL;JTﬁ[H; — iy :]
: 3
= ,-’i_g—_ X 062K U0 X \9¥Xa8| x[%‘ hf- 803/?]

. m2e26 (9259 -—715-59]

= 154067 CmG‘/S

=154 067 (4'[-{3

3 3/9.]

(Y, = CdLL\f??[HL — H3

2z
N3

_ . \
=% X062.% 80X x| [ao[i 50 /’j

- maq.fl [7!5*5(/ — 353-55] (m3/3

- 53014), (et

= 53019y LiE|S
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s
@3 :-—\%—KCQ}X L.BK'J?E{‘KHg

&

.3/2__
= 2 K06QX oK JanTs) X 50

= 711677 ch[s

= 1767171 Ut[s

=010+ Q, = 15¢:067 + 52014y + SR
= 1460.98 [it]/g
VELOUITY. oF AppRofet
Vewtl‘ﬂj oF appionch {3 defined at the \/’tl@d&j with which the watel
approQcehes o veaches the weiy o nptch  Bedose (& flows over (¢
Thos f va 3 the ve{ocit'sf of approach, then an Qdditiena| head
ha equal to M due to Veloc?tj of approach , it QCH”E]’ of
the quatey qﬂrowmfj per the potch. Then iitial height of
watey over the netch betomed  (H+ha) and fioal he;ﬁhb

betome e equa! 1o Ba- “then Qll the ﬁeormu{ae ¢t Ch(m%?(’d

*tUKfﬂCj it Contideration ol ue{ocr‘fja of approach,

Voo — 2
Areo. of chanmnel

“this Verocfrff of appmac% i3 wsed to find an additional
head  (ha = _'1’91/)
9

D?scharat over @ Yecmn?ulax wely, with  yepary of C‘PP"OG‘Ch

:._9:__ 32 3f 2
X 6 X Lx 1 [ uprhgy haey
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P'mblcm
@ Find the discha‘ﬂd"& ovey QO "(ectaqzrula'f wery of -‘enﬁfh loom

the head of wates oves —the weiy is 5m The vgﬂo«:ihr of

appveach 1 ca?vem as 0.5 mfs. Take Cq = 060 .

o Given
- lenﬂfh of wely | L = {0 m
“H@Qd Dr" wotey Hi =~ #5m

Verocihdn of Qpproach,  Va= 005 “_7/&’
CoA = 06

oo dddibenal head | hq s Mo¥ _ 0SKOS 50y

-
-—

29 QX983

“The du‘schar?e , @ ovir o T(Ct@n?U[QX wety Ove 0

Velocity of approach s g gb,
8 = .‘%‘_..?C Co X% Lx"{?j[(”f'f‘ha)sfi— ha?:/?:]
S,

" J
= _é; X 06 X100 X QXY 8| [ (1-5+0:pi127) fo,o;w

= 1 g | N7 Paad o.@/mﬂ”]
= h“Ma[ (- 8605 - D~Dor93]

= 38935 m?’/g
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> RISCHARGE ouER A BROAD - chEsTED WER ®

LW N

A ety h(}w‘n? a  wxde (yest 'S Known R bioad-Cre&b€d
LY - |

Let H*’he?%}’t ol watey qbove -the cvest
[ = Len%th of the Crest:

T 2rvnH, the weiv g Catled byead - Cyested wert .

B oot ¢H, the weiv (3 Catted @ nasyow —Crested weiy .

bacl thowt 4 Dx{aadvcrestfd eIy .

Let h= head of watey &t roddle of weiy which & Gnstant
V= VEIDCI'HJ of Llow oOvey -the wwpilr.

f%pplh»}ﬁti Bempulli's  equuation 1o the Shll water SoHace on
the  ppstieam  gide ond 'zrunnfn? wated ot the end off wei¥

D“f‘D"f*H = D-}-_Y__v—[—h

1

263 t=h

www.Jntufastupdates.com 53



“The dt‘sahafcje ovey weit Q - Cy X frvea of flowX

Vetocihf
cqg X ke hx JZJ‘(,T:E)

—_—

=Cq X LXJ&?(‘HH):_ b&) _._,_@

“Fhe discthJe will be soaninooro, i (HESE3) {a svian coumd

i

d Y13\ e p
< (b he )

ohtt- 3= ©
K =3h

. 2
3

Quititute in ey @

s + ot fan (50 (5]

H
<
r’-—

=

13
- 5)
=

pou 4
,b-’

| 3fy
= 04X LKJZ‘? X 03049 X H

32

= 0389”%%(4 XLxH
= bToyY X Cy X LK HS/"‘
2.

1
- [0S X CgXx AXH

Qearan
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> DISHARGE OVER A NARRoW —cResten i

fov Q. namow - Crested wei¥, 2ty . Tr g Qrnilay to o

T@ct@n%U[Qf poely O"{‘ notch hence ® 3 (J,‘ven bLJ
1 L2 w0y XH‘”?W?
3
=3
pyablem

o A bipod - Cyested weir of 500 lemi‘fb, has so cm
he?ﬂht ol wwates Qhove tts Crest- Fnd he cqasinom d!“schcwﬁ'e-

TaKe Cg = 060 Nacalect Velocihr of appyoach: (k) TP the VC’UCH‘?

oh appreach ig to be taken into Considesation , find the
3 — Sectionqf

Naire pro dischax?@ when the channel has & Cyos

Qvear of som” on the UPSHEam Side-
Sofr G)'IVE" :
Lencdth ol weis L~ som
Head ol woter, H=- Socro = 6.500
Cd =060
) Neclrlech‘nﬁ Vetocfhj of Qpproach -
Mq'm‘mum dr‘gcharc(re I3 gﬁuen ch

3/7_

I

Oroan = 705 x ¢4 X Ly H

3
= [705X 06 x sp X (05 A
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M uFe

du‘zchmﬂ@

Fman

. | b
Qepan 2 (j‘ven (Zf afa. 31”]

ho) ~ ha
Ly [ Rt .
k-.']OS A Cdx E pS
0066} 7
ox sox @510
- 1105 x O A F
= Cﬁ‘ooéé)

- 5,,(5 [0'3605 -

PRTRRI
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