Fluid Mechanics

Flow Measurement

CHAPTER

Q.1 Consider the lollowing flow measuting struclures: o
1. Submerged broad-crested weir (@) J2gH (o) H-0
2. Freabroad-crested wair
3. Freesharpcrested weir ) _Q 4 L{H+8)
4. Free ogee spillway L{H+S) Q
The correct sequence inincreasing order of the
" . . Q.5
discharge coellicient of these struclures is
(@ 1,243 - (021,34 : o:[o.405+°‘°°3)\!2‘g‘m3f2

"The empirical lormula

© 2143 (91,234 H
for discharge over large rectangular weirs, is
Q.2 Malch List-1 wilh List-ll and selecl the correct known as
answer using the codes given below the lists: (a) Francisformula
List-l (b) Bazin's formula
A. Rehbock formula () Rehbook's formula
B. Francis larmula ) (d) Kultersformula
C. A spectal rapezoidal weir
D. Linear propartional weir Q6 Wi a clinging nappe of a weir, the excess
List-1) discharge, is
1. Sulroweir {8) 6% l07% (b} 8% to 10%
2. Reclangular suppressed woir () 18%1020% {d) 25% (0 30%
3. Rectangular side-contracted weir
4. Cippolieli veir Q.7 Match List-| (Value of exponent nin the equation
Codes: Q = KM} with List-ll (Weir shape) and salecl
A B8 C D lhe correct answer using the codes given below
@ 1 3 4 2 the lists:
}y 2 4 3 1 List-t List-lI
€ 1 4 3 2 A a=1 1. Triangular weir
@2 3 4 1 B, n=15 2. Parabolic vieir
Q.3 Dueto each end contraclion, the discharge of C. n=20 3. Suloweir
rectangular sharp crested weir is reduced by D. n=25 4. Circular weir
@ 5% {b) 10% 5. Reclangularweir
©) 15% {d) 20% Codes:
A B C D
Q.4 i Sis the length of the cres! and H the height of @ 2 5 3 1
water source of a weir whose length il L and ©® 3 &5 2 1
discharge is @m3fsec. the velocily of appraach ¢ 4 3 2 &
Vi @ 1 5 2 3



0.8 Asserlion (A) : The discharge (Q) through a

Qs

Q.10

Q1

pury

Iriangular weir is given by

_B 502 0
| 0= 1&_’Cd\[@(h )tan(z)

where C,is the coellicient of discharge, h is the
head of llow, 8 is the apex angle ol the weir and
g is the accaleration duz {o gravity.

Raason (R) : The cross-sectional area of llow in
a lriangular weir is h? tan (8/2) and average

8
velocity is EC.,JZQ" .

{a) both A and R are true and R is the carrecl
explanation of A

{b) both A and R are frue bul Ris not a correcl
oxplanation of A

(¢} Aistrue bul R is false

(dy Aislalse bulRis lrue

The approximale discharge over a 4 m feng
ractangular weir (wilh suppressed end
conlraclionsywith head over ha crest as .36 m is
(8) 4.2 liresfs {b) 2.4 mYs
{c) 6.1Tiresfs {d) 1.6 m3s

Consider the lollowing lypes of wairs:

1. Proportional veir

2. Cipalietli weir

3. Paratxolic weir

4. Rectangular weir {withoul end weatment)
All Ihese weirs have varying values ol exponent
in1he formula Q = kH". The correcl sequence ol
Ihese weirs in increasing order of the value aof
'nis '
{a) 2,1,3,4
() 1.2.3,4

(o) 2 1,.4,3
{d) 1,2,4,3

Consider the lollowing discharge measuremens

devices .

1. Cylindrical mouthpiece flowing (ull

2. Sharp edge orifice

3. Convergent divergent mouthpicce

4. Borda's re-enirant mnuthpiece lowing free
Tha carrect sequence ol increasing order of their
discharge coellicients is

Q12

Q.13

E-

@ 4,213
c 24,31

(b} 4,231
@213

One orilice is located at a distance x from the |

Iree surface while anolher orifice is located at
the same distance x [rom the bottom of the lank
as shown in figure.

The water jets through the orilice will

{a) Intersect al point A

{b) interesect al point B

{c) strike the plane al poinls C and 8
respectively

{d) be striking at £and F only

Match List-1with List-l! and select the correct
answer using lhe codes given below Lhe lists:
List-l :

A. Coellicignt of velocity (C,)
B. Coefticien! of contraciion{C)
C. Coefficient of discharge (C }
D. Kinelic energy correclion factar for viscous
fiow through circular pipe (a)
List-1l )
1. 064 2. 062
3. 098 4. 200
Codes:
A B C D
@ 3 1 2 4
w 2 1 3 4
c v 2 4 3
@ 2 1 4 3

Two small arilice A and B of diameters | cim and
2 cmrespeclively are placed on the sides of a

Q.15

Q.16

tank atdepths of i, and h, below the apen fiquid
surlace. If the discharge Ihrough A and B are
equal, the ratio ot h, and h, will be {Assume c,
lo be same)
{ay 16:1
fcy 4:1

B8
@2:1

The discharge aver a broad crested weir is
maximum when the depth of flow is

H
@ 3 (b)g
2H 2H

A submerged weir is one in which (he water leve!
on lhe downstream side of the weir is

LBV Flow Measurement
.d)y 2.(d) 3 () 4 () 5, {b}
1. (B} 12, (b) 13. (s} 14. {a} 15, (d)

2SELEHLLER  Flow Measurement

1.

(d),

For ogee spillwayCy, = 1.1 C,,

C.. is the discharge costlicient for sharp
- cresled weir. So 4 will come afier 3.

The classification of weir is:

H.\/8,. = 0.1Leng crested weir

Q.1 < H B, < 0.35 Broad-crested wair

0.35 s H/B, < 1.5 Narrov-crested weir
H,f8,, 2 1.58harp-crested weir

Further submerged weirs have lesser coellicient
ol discharge compared [o frea weirs. So 2 wil
come afler .

(d)

(il Rehbock’s formula is an empirical formula
for .calculating discharge in rectangular
suppressed weir. It is given by

3

= %(0.&05«»0,05;]4, °'3°’Jé§m5
Where L is the length of werr, H is head in
meters and 7 is the crest heigit in moters

(iiy Francis formuta s one of the commonly used
empirical formula“for compuling 1he
discharge over sharp or nareow crested weirs

{2} belowthe crestiovel

{&] justalthe crest leval

{&) above the crest leve! )

{d} at same elevation as waler surface on
upstream

Q.17 The percenlage error in the measurement of

discharge in a V-nolch is given by percenlags
error in angle measurement X Z, Here Zis

[} ]
(& peey © osa
G 8
G Cosecs 6@ %
sEos
B (dy 7.{b) 8 (g 8. {d} 10.{hH
16. (e} 17. {a) :

14,

with or without end contraction. Francis
propesed the followang formulae for the
discharge over rectangular weir,

{a) When the velocity of approach is not
considered
Q= 184{L - 0.1 nH)H?

{b} With the velocity of approach is 1aken into
account O=1.84{L ~ 0.1 aH)(H¥2 - £ 27)
Where H, =H+h,=a+2f;—, His height of
water surface above the crest of weir, and
i is the number of end contractions.

{d) :
Using Francis formula, O = 1.84 14%2
=184 x 4 x {0.36)2 = 1.50 m¥/sec

(8}
0= Cafagh
O= d’\h
. L
) &b, -
n & ray
= El = —?=(?) =16:1



