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Compute the discharge for the following data given below and then find the average
velocity for the stream: (V=0.1+2N)

_ Velocity at 0.6 from water | Velocity at 0.2 from water | Velocity at 0.8 from water
Distance Depth (m) surface surface surface
(m) Revolution Time (s) Revolution Time (s) Revolution Time (s)
0 0
2 0.8 40 150
4 2.1 79 120 50 105
6 3.95 81 110 60 100
8 4.25 84 105 70 100
10 5.8 110 120 75 95
12 4.6 90 105 65 100
14 3.9 58 110 60 110
16 2.8 80 108 58 115
18 2.0 70 110 52 115
20 0.75 70 150
22 0
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1- Example - Discharge Over A Rectangular Weir

A weir of 8m long is to be built across a rectangular channel to discharge a flow of 9m? /s. If the maximum depth of
water on the upstream side of weir is to be 2m, what should be the height of the weir? Adopt C4 = 0.62.

Given,

L=8m
Q=9m’/s

Depth of water = 2m
Cd =0.62

Let, H = Height of water above the sill of the weir.
So, the discharge over the weir,

:3 L ,
) = 3 ‘a. Ly 2g(H )2

x 0.62 x 8V/2 x 9.81(H)? = 14.65H3

— = 0.614

= H =0.72m
Therefore height of weir should be =2.0 -0.72 =1.28 m

2- Example - Discharge Over A Broad Crested Weir

Determine the maximum discharge over a broad-crested weir 60 meters long having 0.6 m height of
water above its crest. Take coefficient of discharge as 0.595. Given,

L=60m
H=0.6m
Cd =0.595

Maximum Discharge Over The Weir Without Considering The Velocity of Approach
We know that the maximum discharge over the weir,
Qmar = 1.T1C.L x H?

= Quar = 1.71 x 0.595 x 60 x (0.6)7 = 28.4 m® /s



3- Example - Discharge Over A Sharp-Crested Weir

A rectangular sharp-crested weir is to be constructed in a testing station with small stream in which the
discharge varies from 50 liters/s and 1250 liters/s. Find the suitable length of the weir, if the minimum
head to be measured is 50 mm and the maximum head on it does not exceed one-third of its length.
Given,

Qmin = 50 liters/s = 0.05 m® /s
Q max = 1250 liters/s =1.25 m® /s

Let, H = Length of weir in meters
..Maximum head of water, Hmax = L/3

We know that the minimum discharge over the weir (Qmin)
2 :
0.05 = 2 wLy/2g x H?

2 — ¥
= 0.05= 2 1.L/2g % (0.05)%
1)
and maximum discharge qver the weir (Qmax)
2 Lz
1.256 = =Cy.L\/2g x =
J 3 d-Ly/ a4 3
2)

Dividing equation (2) by (1)

. " 2 =
1.25 2Ca.L\2g x &

0.05  2Cy.Ly/2g x (0.05)

_ Lz
= 2h = -
(3 % 0.05)z2
L3
= 2h = —
0.058
L =1.28m

Length of weir = 1.28 m



4- Example - Discharge Over A Submerged or Drowned Weir

A submerged sharp crested weir 0.8m high stands clear across a channel having vertical sides and a
width of 3m. The depth of water in the channel of approach is 1.25m. And 10m downstream from the
weir, the depth of water is 1m. Determine the discharge over the weir in liters per second. Take C4 as 0.6.

Given,
L=3m
Cq=0.6

From the geometry of the weir, we find that the depth of water on the upstream side,
Hi=125-08=045m

and depth of water on the downstream side,

Hy=1-08=02m

We know that the discharge over the free portion of the weir,

1

9 —_ L 3
Q1 =3 . L\/2g(Hy — Hy)?

= ()1 = 3 x 0.6 x 34/2 x 9.81{0.45 — [].2[]:]E

= Q1 = 0.664 m?/s = 664 liters/s

and discharge over the submerged portion of the weir,
‘t.L.Hy\/2g(Hy — H,)

o~
!

e
I
0

=y = 0.6 x 3 x0.2,/2 x 9.81(0.45 — 0.2)
= Qy = 0.797 m? /s = T97 liters/s

.".Total discharge,

Q = Q) + @y = 664 + 797 = 1461 liters/s



(Slope-Area Method) 4abwall — Juall 48y 0

/} ‘/0\
Energy line \&/
- —— . ) Vil | &
/2129 ¥ =z - B9
— . Bk, v '
t 4 3 = i ]hL:hf+he
N | vhe
A
13
J h’ clO\V v Vo /2g
| . | A ~7
el 25|
. ;/- ?/”_ ,/ & [.)
T T
| N 7T h
| \ E e o7 D | ¥
| SO “17';» - |
| . =
Datum Yy Y , e v
47 3 G v g y < D G 2 G 2

4s sidall il 53l & (Bernoulli’s Equation) e cauas 5 aliiiall L jall s
SaY) 28 8 = hf

V2 \'& . e
Z, +y, + 1 _ Zo +y, + 2 + hL Gl sall J8) 8 = he (eddy)
2g 2g
h 2—h +V2+hL hy =yi1+Z;
1T 2g T2 g
s hy = y,+2Z,
So hL=(h; —h,) + Vi_% (1)
0 -_ 1 2 Zg Zg man wEm mEm mEmomow

iy A8UAD) ok Jpe (b aliiial) ol yall elisle Alobaa aladiuly 5 adaiall Jsha (5 st L S 13

Q — 1 A R2/3 Sl/Z
n

2 2 1 A
Sf=Q—2 - =% where K= — AR?/? | RZF

[1AR2/3] n

n
| S_hf_Q2 ,
also S¢=— =17 - (2)

Cpadaiall ¢ K dad Jaza Jlaatinls Sf \Mu\dudmau\u&eh;d\ ULU;\HJL;‘;

K: ‘/ —(K1+K2)/2
. hf Q
=1 %
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sdalucal) — Jaall 48y jhay Jad) @l ghad

0585 (1) Aaleall o hif 8 Adde 5 4 bt (pedaiall de ) ol 2 8 -1

suaall P 4 sl (1) a6, Alaall p2iins &5V

(2) Aaleall (10 ST e s N 4 e -2

Q

<us Vo, V, e:é REPHEEPNEON| Q daal -4
Aasadll

Lo G Jlea) oSy hif o) Gy M ) Gy poatll Taa & e e Jeani of M bl | S55

Lagin Adluall (andada (8 2.9M ,3M s sk (10 M) Lea je Alidatiwe 88 & lal) Bae IS liad JIA 1 s
<2 (n1=0.025) <l Jalaa o) gl 0.12 M ssbon slall mhaws o ldi )l (8 Jasugd)l 1S5 200 M 55kt

Bl 4 Gl g pai

(2) o8 hidll (1) o gdaial
Y.=29m yi=3m
A;=2.9%10=29 m’ A;=3*10=30m’
P,=158m Pi=16m
R, =1.835m A 30
R, = P, =1z =1875m
K, = * 29 * (1.835)%/3 = 1738.9
0.025 K,= + 30 * (1.875)%/3 = 1824.7
170.025 ' '

K = /K, K, =V1824.7 x 17389 = 1781.3

~ _hf _hf @

Sf=_=_=__
L ~ 200 K?

Q=1?\/5if=1781.3\/57}

0.12 m =L snedl = hf da8
Jagz el sall daiii ¢ Luall 0.0 = he
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hf = f ll+<VlZ VZZ)
= a —_— i —
2g 2g
So hf =0.12+ Vi_ Vi 1
o hf =0. > 2g ) (D)
oo hf dad | V2 Vi SFx 10~ ;
(1) Ulas 2_?; (m) 2_1g (m) | Q(m%s) | Sfx10~* hf (m) A ladll
0.1124 0.1154 0.1078 43.63 6 0.12 1
0.1129 0.108 0.1009 42.21 5.615 0.1124 2
0.1129 0.1085 0.1014 42.32 5.645 0.1129 3
s bleadl =3 gad
_  hf 012
S;=—=——=6%10"*
f=7T 200 °F

Q= I?\/% = 1781.3/6 x10™* = 43.63 m3/s

2
V_12 (43.63)

30
=230 7/ _ 1078
29 19.62 m
43.63\2
% _G) o iiean
29 1962

So hf =012+ (0.1078 —0.1154) = 0.1124 m
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