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Broad-ereeted wein- made of wide concrete/timber
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S04 17/12

Flow over asharp created rectangular wein

Broad-created - lose & than sharp created

- more fictione force
-

low --

approach velocity

& #=-3
-

deadzone

-

rannen
s

>
2

main purpose -> flow measure

reage -> innigation canals

downs (can be used on ; to stone during day

cension)

&A- msumptions (5)



calculation

&A= Eg BH
QA = KHY

Ro: Eg BHR

Qa1
#He

n=
--

Ci ---

"
JH

Assignment
-

4)-> I, P
, B given

Rehbock Formula-COH Y #15
-

(d -> 0. 58 - 0. 62



So5 24/12

lowthrough a Parshall Flume

7 That section -> critical flow here

na

> Diverging part

W no deposition
converging self cleaning
pant

Use- small innigation no longer used on much

why do we want to develop critical flow
-> one less variable

hydraulic jump-> causes energy loss

backflow >

- --
-

then divenging section

torecover energy loss
Y , Y2

Sequent Tailwater
depth depth

Y
if too high, can back flow

blocking dischange



Discharge -> two

free water flow

submerged flow

Supercritical flow-doesn't affect us flow

advantage of Parshall flume

can measure at us and still get accurate result

DBA who give upward slope at divenging slope & downward

stope of throat

- expected values

&= 1Ha
Raf : 03012Hal50 - 4.2 - free flow

Submerged -> Af again from new Ha

submergence natio Hb/la -> if <60 %

then GAs : GAf

det
,
from graph

⑤As = RAF-BE

Ha(m)

GeX15-3 mis



DDD Assignment

Discussion -> value

Why not exact

---

&

Ha



So6 87/81

Flow Though a Venturi Flume

DNA Used in very large flow nate [fill in the gaps]

*Q measured in metres

At Critical flow Q = Ano-
to

weir disadv sediment accumulationn. --

Ventuni adv. ---

adv. head diff low

Formulai

&Af :
Le free flow

submerged : a = by Enr critical section,

A = By ,
hence two formula

M=
A

QAs
= av =a

C cal not needed

Calc Id

anaph for free flow * = Ky ,

h



Rough/Midquiz 21/81

Eup . 01 State of flow laminan transitional turbulent
150mis 111-

Re=;
R= Re : 8 - 588 - 12508- - - -

sub critical-super
----

Fr:g ; D: Fr : 8 - 1 - ...

sample calc :

* = 47550 amYs B = 60 am J = 9 : cm v = 106m

= 10-hcmY

(1) 6 : 51 . 5 cm ; vn50 : 15 . 4 cm/s ;
R: = 19 cm

D=55

· Re = E = 2 .9 X1

En: 5 = 0 : 06

↳: = 8 . 61 c

Kinematic viscosity : -mysec

->amysea 22 stoke)

Why Froude Number is more significant :

Re always 186 ; only variable fr
free surface

-Inentrlghtless X-section
-

area in confact -
-

-

=-

forresistance
- -



Eup . 02 Broad crested wein

depth of water over wein crest

Formula:t = (e)Ba

Disadv . i) Dead water zone at uys -> sedimentation

ii) Higher head loss

iii) vis water Ive can get very high if not property installed

Advi i can be constructed from concrete
, timber

ii) mots locally available

iii) User friendly , easy tooperate/install

iv) Less maintenance

↳ used in innigation canals



Eup .
O3 Sharp crested wein

Formula:= Eg BH

Assumptions :

(1) Flow uniform
, pressure : pph

(1) Free surface is hor · as fan as wein plane goes. Particles more

honizontally

[11] Water pressure at happe is atm

(iv) Effects of viscosity is negligible (and surface tensions
(v) Us approach wel is

Rehbock formula

Ed = 0 . 611 + 0 .08 ; 15 T
i ↓

& a
= <[] Eg BH"5 B



Exp. 04 Parshall Flume

& a
= 1 Ha

158 Pat m3/s
for 6" throat, Ga = 0 .3812Ha ; Ha-m

To submergence :X100 To

~/760
%

↑ As
: SAf-RE

↓
submergence notio

↳ 6010960 %

It <m> ↑

PE-

Advantages :

1) self cleaning device

ii) more accurate flow measurement than others

iii) Suitable for widerange of dischanges
iv) Can measure under both free & submerge coud.

Disadv

1) costly,
difficult to construct

(ii) Requires precise dimension and installation; fabrication is tough
(iii) Not suitable for small dischanges



Uses

is measurement of innigation canals

ii)Seven and wastewater Aneatment plant

iii) where sediments are present

Downward narnow section & upward divenging section :

-> Smooth energy recovery

Converging honnow upwandenging

S
ensures critical flow; a depends only on us depth



Exp . O5 Venturi flume

Formula: ② Af : Ley o by ,

"

its : are acti ; m=

Adv.

(i) smallen head loss than weins

(i) No dead water zone

(ii) Suitable for large flows

(v) single measurement at throat

Disadr -

[i] small head diff us us dis -> reduced measurement sensitivity

(i) not for very small dischanges

Use

is measurement at innigation channel, distribution channel

Lis outlet control structures of innigation system

(ii) Large channel where head loss to be minimized



free flow vs . submerged flow

21] critical depth at that

desn't secur at throat

4) Dischange depends only on us head (y)

on both us & dis head (8, 2)

(ii) Simple ,
more accurate

Requires two equations

creation of submerged flow :

-> By obstructingd/s flow -> partially closing tail gate on

placing an obstruction atd/s end



Regression :

a = kyh
= ) log = logk + nlogy

Y = k + nX

n=xEx
k = Ex

k = 18k



Rough
-

Re: 54700-o

·i- V = 15h

15anen
54700 :-

1m

-



587 28/01

Flow Beneath aSluice Gate

To regulate us flow ; control water level
, dischange

---

Types [details not needed]

- Flap sluice gate -> common

-vertical rising sluice gate - most common

↑

V 1 &

-E -
-

-> I
Epgo

I

L
-> -F
- &

2
V

-

t

> Eg -2- 08
-> 2

L

& =bitin Idenivation not needed)

: Cubant Ye = Gadg
Y2

Use full formulaC =

Tog
* G = Caboy Ego ,

[v = !
to deth C Ev



Eg = <pg
F = E Pg(x-g)2

A

lower %g
-> - higher by

Y
normal plot

&
&a

Assignment

2. -> would remain subcritical always

us hot not independent



S88 18182

Determination of dischangea mean velocity of an open

channel

->

-

-

-

-

Velocity distribution

0 .61m) depth -> 8 . 6h

7. - 8.2h 8.8h

↓ ↓

VL V2

entNo on

Anea-velocity method :

-↑
-a

&D
V=A



Apparatus : Boot
,
current meten

Staff gauge,
GPS -> v = an +b

Experiment : min 3 strip

E
X X X

X X X

↓ chezis a [10s]

Find out -> n, C

n=R g - oug of 3

c = R* -> ang
of 3

v =
Vo .2/o

.

un Ca

3 Say
Y



Sog 25/02

Determination of change in Water level due toRaised Channel

Bottom

↳ velocity -> calculated (in)
current meter

Dy = y
,

- %2 - Dz

state -> sub/super lam/tund

Assignment

Specific energy curve -> for by



09
:

30

-

S18 84/83

Generalized specific energy curve

Generalized specific fonce curve

xE
= y

E = y+
y when yo ,

va

E- X

When V-8
, y &

E -
E - y

Y

Ja
↑

/E +

Ea

Fa

Datasheet :

a = Il y =I

↳:
E =

y+



Specific force curve

B

Yea [

A

E F -

Eigh =*Y + Y%?
"

B

flya
A [

A

Fa

-

Discussion : whether- turns onye



31/03
S11

study of hydraulic jump

why -> reduce vel-less scouring
--- [3 : 38

counten uplift pressure

Changes ----

efficiency of jump [Natio of ES [5

Practical applications

---

Take equs from book (not manuals

Objective

4. 4 graphs (See "Typical shape of graph" (

Datasheet ~ 22

-

E2-E ,
- My Juse formula from book

on connected]
comment -> whether two same

RIS of equ -> theoretical

other measured

Except El, E2 Lequip not avail); E = L+



Rough/Final 88184

Flow beneath a sluice gate

- control &regulate water flow

- Measure dischange
- Raise on maintain water luch

- Drain waten

Types Flap

Venticalrising

Radial sluice

Needle sluice

Rising sector sluice

Process :

--
-

--
E -

->
Fg
-

[08 %, Xt
->

- ⑫
-> Ig E

I 128882X42-> ↳(
/ I I - S Y / I

& A = big Lega,

Oa =Gb t
Fit = [pg(y ,

- yg))

Fo:pg



Sample calc:

6 = 0 . 42m ; %2 = 0.053m ; %g = 8 . 08m ; b = 0 . 6 m ; Q2 = 0 .077 mi/s

A : by = 0 . 60.08Xe42 = 0 . 138 mis

For Cy Edi

;
Ye: Ctg

·nb = C= = 0 . 66

=30 . 077 = Crx0 . 6x0 . 663x0 .08
=C = 8 . 895

[d= = 0 . 558

FH = < pg (g ,
- og) = 567N

Fg:O =5



When gate opening isgt than critical depth :

Always subcritical
,
us no longer independent

Submergence

d/s water Ive high enough to push back water coming underneath.



Dischange & mean vel V = an +b

X=
N

R= Alp Y -C

n=R,use
C = *R > Y

sample cale :

Vo.2= 0. 4 m/s; Vog : 8 .32 m/s ; Y = 0 . 30m ; b = 0 . 2m; B = 0. 6 m

X= = 125; R==30x2
= 0 . 170

nRe=-0. 0125

C = tR" = Go

---



change in water level due toraised bottom

Example 38 : v = Im/s ; d = 150m ; B = 3 m

a) Fr:g:x150
= 0 . 26 [subcritical

* = Av = 3X1 . 5X1 = 4 . 5 m3/s

=
he= = 0. m

E

,,,,
1

,
111 , 11 IBL

E
1

= hi+ = 155 m

Ec = 1 . 5 hc = 0 . 92 m

El = Eat Dza = > D2z = 0 . 63 m

b) (i) Step of 8 . 45m

E
,

= 1 : 55 m
=

E2 + 0 . 45 = 1 . 55
111

=> + h+ 045 = 1 . 55
;

v=

- +h2+ 0 . 45 = 155

-

=h = 0 . 41mn ,
8 . 98 m



(ii) Upward step of 0 . 80 m

he = 0 . 61 m

Ec = 1 . 5 ha = 8 . 92m

E, = 1 . 55m

E = Ez + $2, = 0. 80]

=> E2 = 0 . 75 m (LEa)

· Ei = hi
=) Ecto .8- hitxb

=) 0 . 9270 · 8 : hitiix
=> hi = 0 . 28 m, 1 · 60 m -> 1 . 68 m

· An = 1 . 68 -4 . 61 7 0 . 83 = 0 .27m



# B = 2. 5 m ; p : 6 mYs; U = 0 .5 m

n = 0 .1 x v: 4 .8m

ha: = 0 . 04 Fr= :0 .5

E= h+ 1. = 2.16

Ec : 1 . 5ha : 1 . 26 m

E: Est Ahz + ha

= 167 = 1 : 26 + Dh2+ 0. 2 to
=) Dhz = 8 . 29 m



study on hydraulic jump

sample calc :
81 : 80513m ; ye = 0 . 212m; v = 2. 2 m/s; v2: 0 . 7 m/s

Fi= = 3.

El = y ,+ = 0 . 298 ; E = 0 . 237 ; E - E2 = 0 . 061

Ez-E ,
= this 0 . 095

Ev/Ey = 0 . 795

(1+8fn23-4Fr+ 1

F2/E
,

=

& in(2+ Fnt]

= 8. 728

↳= 9 . 75 (Fry1%
= 20 . 63'

-30.


