- Dia. of large piston, D= 10 em | - o —
)00 Aol larger piston, Aw 10y TH.54 om?
! " 2
§g‘; Force on small piston, Fow 0N
© Letthe load lifted W ‘r'
(@) When the pistons are af the same Joye

Pressure intensity on small piston

; , LW N Lance SMALL
| L (| N/ermd LT PSTON V2% mston
B me— ‘m RIS SO .
~ o B : a 7008 J- |
‘«\k'ﬁ This is transmitted equally on (he large piston. L]
f. & Pressure intensity on (he large piston et A
., Fig. 2.5
) 80
{ 068

< Force on the large piston = Pressure x Areg

—

S (b) When the small piston s 40 cm aboy
4 Pressure intensity on the small piston

X 78.5 = . . .
7068 8.54 N = 888.96 N. Ans

¢ the large piston

= £ = 80 N F
. . a 7068 cm? '
'~ Pressure Intensity at section A-4
. F ' |
~lg N o = ; + Pressure mtensity due to height of 40 cm of liquid. I
. 4 J b e o
But pressure intensity due to 40 cm of liquid W -wIcm
2 =P XgXh=1000x9.81 x 0.4 N/m? 272 Y AL
€. 1000 x 9.81 x.40 ]
= o 20 Nrem? = 0.3924 Niem?  [=-iiii]
o -
~ . Pressure intensity at section A-A Fig. 2.6
: 80
= +0.3924
7.068
20 | = 11.32 + 0.3924 = 11.71 N/cm?
- <+ Pressure intensity transmitted to the large piston = 11.71 N/cm?
CIIl', A

1~ Force on the large piston = Pressure x Area of the large piston
5 =11.71 XA =11.71 x 78.54 = 9197 N.

» 2.4 ABSOLUTE, GAUGE, ATMOSPHERIC AND VACUUM PRESSURES

: “ The pressure on a fluid is measured in two different systems. In one system, it is measured above
the absolute zero or complete vacuum and it is called the absolute pressure and in other system,
pressure is measured above the atmospheric pressure and it is called gauge pressure. Thus :

~ 1. Absolute pressure is defined as the pressure which is measured with reference to absolute
vacuum pressure.

- 2. Gauge pressure is defined as the pressure which is measured with the help of a pressure mea-

inng instrument, in which the atmospheric pressure is taken as datum. The atmospheric pressure on
the scale is marked as zero.
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3, Vacuum pressure is defined as the pres- w a e
sure below the atmospherc pressure. . é | ATMOS ’
The relationship between the absolute pressure & /pRESsURE&r
gauge pressure and vacuum pressure are shown in g [
Fig. 2.7. I VACUUM PRESS g
Mathematically : Aaﬁcs’éﬂfé .B
(i) Absolute pressure PR
= Atmospheric pressure + Gauge pressure B
or Pab = Pam + Pgauge ABSOLUTE ZERO PRESSURE
(i) Vacuum pressure Fig. 2.7 Relationship between pressyy,
= Atmospheric pressure = Absolute pressure. , .
: t sea level at 15°C is 101.3 kKN/m" or 10.13 N/cm” in SI unit. In -

Note. (i) The atmospheric pressure a

ual to 1.033 kgf/cmz.
ad is 760 mm of mercury of 10.33 m of water. _
re and absolute pressure at a point 3 m below th, ;

if the atmospheric pressure IS equivale,
d density of water = 1000 kg/n’

MKS units, it is eq

(ii) The atmospheric pressure he
Problem 2.8 What are the gauge pressu
surface of a liquid having a density of 1 53 x10° kg/m3
750 mm of mercury ? The specific gravity of mercury is 13.6 an

Solution. Given :
Depth of liquid,

Density of liquid,
Atmospheric pressure head,

Z,=3m
o, = 1.53 x 10° kg/m’ .
Z, = 750 mm of Hg

750

=——=0.7
= 7000 5 m of Hg
Atmospheric pressure, Pam = Po X & X Zy
where p, = Density of Hg = Sp. gr. of mercury X Density of water = 13.6 x 1000 kg/m3
and Z, = Pressure head in terms of mercury.
Pum = (13.6 X 1000) x 9.81 x 0.75 N/m> (== Z=10
= 100062 N/m?
Pressure at a point, which is at a depth of 3 m from the free surface of the liquid is given by
pP=pXgXZ .
=(1.53 x 1000) x9.81 x3 =4 2
Gauge pressure, p = 45028 N/m2, Ans %N
Now absolute pressure ' = . .
p = Gauge pressure + Atmospheric pressure

= 45028 + 100062 = 145090 N/m?2. Ans.-
» 2.5 MEASURIMENT OF PRESSURE |

']I'he N;;ressure of a fluid is measured by the following devices :

2.5.'I Iz:?::]:rtl:;sters M 2. Mechanical Gauges. ‘
a point in a fluid by bali.mcinm:;:meters are defined as the devices used for measuring the pre™
. : g the column of fluid by the B ‘
classified as : same or another column of the fluid- The

(a) Simple Manomet
ers, | (b) Differential Manometers.
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ec schani . - ~
3.2 \.M‘hh‘a;s:ca‘l‘.ﬁauges.' Mechanical Bauges wre defined as (1 ,
~the pressure by balancing the fluid colump DY the Shne o s dev
: cal pressure pauges are | *hring or dead w
~ (@ Diaphragm pressure gauge
‘ :.) l\c:\i-\\‘:“i ‘h‘l —— %.u‘ugx,v (&) Bourdon tube pressure :
I (L R |0t pressure gauge, and (@) Bellows ssure gauge,
Hlows pressure gauge.

‘ _devices used for measaring
eight, The commonly used mechani-

1' 2.6 SIMPLE MANOMETERS

g

A simple manometer consists of g glass tube
:Wm 18 10 be measured and other end re
‘ ers are
1. Piezometer,’

2. U-tube Manometer, and
}‘: 3 Single Column Manometer.

e “‘*\\'ll\g one of its ends connected 10 a point where
s open to atmosphere. Common types of simple ma-

Tt

2.6.1 . Piezometer. ltis the simplest form of manometer used for
» measunng gauge pressures. One end of this manometer is connected to
~ the point where pressure is to be measured and other end is open to the
; atmosphere as shown in Fig. 2.8. The rise of liquid gives the pressure

- head at that point. If at a point A, the height of liquid say water is / in
- piezometer tube, then pressure at A ‘

£

¢
3
:
<
.

STV

=pxgxh—l-\]7.
m*

_ Fig. 2.8 Piezometer.
6.2 U-tube Manometer. It consists of glass tube bent in U-shape, one end of which is

“connected to a point at which pressure is to be measured and other end remains open to the
“atmosphere as shown in Fig. 2.9. The tube generally contains mercury or any other liquid whose
specific gravity 1s greater than the specific gravity of the liquid whose pressure is to be measured.

(a) For gauge pressure (b) For vacuum pressure

. Fig. 2.9 U-tube Manometer.

:(a) For Gauge Pressure, Let B is the point at which pressure is to be measured, whose value is p.
The datum line is A-A. .

: h, = Height of light liquid above the datum line

h, = Height of heavy liquid above the datum line .

S, = Sp. gr. of light liquid

p, = Density of light liquid = 1000 X S,

S, = Sp. gr. of heavy liquid

p, = Density of heavy liquid = 1000 X S,
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horizontal surface.
e for the horizon ube manometer should be same.

" As the pressure is the sam
L d in the right column of U-

line A-A in the left column an 3 o X ‘
Pressure above A-A in the left column = P +XP$ 9 51 1 l
Pressure above A-A in the right column + ough = gzgh, 2 |
equating the two pressures p+ P& = P82 |

Hence eq g p=(pghy —P1 X8X h)). (23}

sure, the level of the heavy liquid j, i

3 i racuum pres
(b) For Vacuum Pressure. For measuring va P |

manometer will be as shown in Fig. 2.9 (b). Then
Pressure above A-A in the left column = p,gh, + p1ghy +P
Pressure head in the right column above A-A =0
paghy + pighy +p =0
p = (paghy + P18M)- (2
imple U-tube manometer containing mercury .is Ope{z ” ”"q.;
atmosphere while the left limb is connected to a pipe in which a ﬂ.uid of sp- 8r. 0.9 is flowing, Thi
centre of the pipe is 12 cm below the level of mercury in the right limb. Find the pressure of ﬂuidi,:

the pipe if the difference of mercury level in the nwo limbs is 20 cm. |

%
|
,_
|
5
;
!

Problem 2.9 The right limb of a s

Solution. Given :
Sp. gr. of fluid, 5§, =09
Density of fluid, p, = S, % 1000 = 0.9 x 1000 = 900 kg/m’ -+
Sp. gr. of mercury, S,=13.6 | ;
Density of mercury, p> = 13.6 < 1000 kg/m’ al)
Difference of mercur. =l hy=20cm =0.2 m l ?
Height of fluid from A-+. i =20-12=8cm=0.08 m S e x|

Let p = Pressure of fluid in pipe
Equating the pressure above A-A, we get
P+ p1ghy = pgh,
or p + 900 x9.81 x0.08=13.6 x 1000 x 9.81 x .2
p=13.6 x1000 x 9.81 x .2 - 900 x 9.81 x 0.08

= 26683 - 706 = 25977 N/m® = 2.597 N/cm>. Ans.
Problem 2.10 A simple U-tube manometer containing mercury is connected to a pipe in whichli

Fig. 2.10

Sluid of sp. gr. 0.8 and having vacuum pressure is flowing. The other end of the manometer is open g

atmosphere. Find.the vacuum pressure in pipe, if the difference of mercury level in the two limbsk;
40 cm and the height of fluid in the left from the centre of pipe is 15 cm below.

Solution. Given :
Sp. gr. of fluid, S, =0.8
Sp. gr. of mercury, S, =136
Density of fluid, p; = 800
Density of mercury, P, = 13.6 x 1000
—A

Difference of mereury level, hy=40cm =04 m. Height of liquid in left limb h,

=15 cm = 0.15 m. Let the - .
fine A-A, e get pressure in pipe = p. Equating pressure above datum

P28hy + pighy +p=0
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Pressure and its Measurement 48

p™- ' p)ghz + p|R’||l
=~ [13.6 x 1000 x 9.81 % 0.4 + 800 x 9.8 » 0.15]

=~ [53360.4 + 1177.2] = - 54543.6 N/m’ = - 5.454 N/cm®, Ans.

cablem 2.11 A U-Tube manometer is

s used to measure the pressure of ' (g

o : ‘ fe manomete : ' pres: water in a pipe line, which

in 80 \ 1 [ '

I C-l'c"': sr :' ( f If’:‘tcrn‘v‘ :{:::;r’ubg;‘ v:\:s ure, The right limb of the manometer contains mercury and is open to

o ”",’ i s; en water .aml mercury is in the left limb. Determine the pressure of

fe ne, if the difference in level of mercury in the limk - |

B rioce of mercury is in level with th ry in the limbs of U-tube is 10 cm and the
iy o a}lp,;lgﬁ- ;h‘; l'!' :- ':) 2 Icremrc of the pipe. If the pressure of water in pipe line is

‘ . ' ifference in the level of m ketc

" o oo f mercury. Sketch the arrangements

Solution. Given :

Difference of mercury = 10 cm = 0.1 m

h arrangement is shown in Fig. 2,11 (a)

st Part

£t py = (pressure of water in pipe line (i.e., at point A)

The points B and C lic on the same horizontal line. Hence pressure at B should be equal to pressure

at C. But pressure at B
> = Pressure at A + Pressure due to 10 cm (or 0.1 m)
of water RIGHT LIMB —__
: =patpXgxh WATER
p = 1000 kg/m’ and A =0.1'm :

= p, + 1000 x 9.81 x 0.1

= p, + 981 N/m? 0
Pressure at C = Pressure at D + Pressure due to 10 cm of mercury
- =0+py X8 Xhy

LEFT LIMB __

p, for mercury = 13.6 x 1000 kg/m’

hy=10cm=0.1m

. Pressure at C=0+(13.6X 1000) % 9.81 x 0.1
: = 13341.6 N

But pressure at B is equal 10 pre
ons (i) and (ii), we get
‘ py + 981 = 13341.6

p, = 133416 - 981

= 12360.6 -';:—‘r . Ans.

MERCURY

(D)
ssure at C. Hence equating the equa-

Fig. 2.11 ()

.
e

1Ind Part
Given, p, = 9810 N/m’
Find new difference of merc
pressure at A is 9810 N/m? whic
The rise of mercury in left limb wi
ercury remains same.
Let x = Rise of mercury
Then fall of mercury in
)

Ths nnintc A C

ngement is shown in Fig. 2.11 (b). In this case the

2360.6 N/m’. Hence mercury in left limb will rise.

ury level. The arri
mercury in right limb as the total volume of

h is less than the |
11 be equal to the fall of

in left limb in cm ‘ | A
bb-xcm e B‘-.C"”",D'Mm
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~ ui e 7x025_ Z ]

Zxa — !

=TA 10 40

Also fall in surface level of C .
‘ . = Rise in surface level of B

W
Z |
T 40 W

ssure of 1 ¢cm (or 0.01 m) of water = pgh = 1000 X 9.81 x 0.01=98.1 N/m~

The pre . ) _

Consider final separation level Y-} W
Z

Pressure above Y-Y in the left limb = 1000 x 9.81 AN + hg +Mﬂu '

Z v
w:wu.mcamcoév..jzﬂrn:m:”:_:vnooox o.m_ﬁN.T \_ql Mmu +om._ |

Equating the two pressure, we get

Z Z

1000 x 9.81 ﬁN+>a+mmWnﬂN+>nlelL 900 x 9.81 + 98.1 |
Dividing by 9.81, we get |
000 ( Z+1 +N loc.omN+: lum.u+_o “
: m ATy €730 |
. m
g Y z _

Dividing by 1000, we get Z + hg + o =09 | Z+h-- 0 +0.01
But from equation (i), hg=0.9 he |
Z+0.9 \~n+m nmxpc.*o.o he+0.01 ‘ ”
40 40 ,"
f
or IhuN |I...mm x.9Z + .01 p
40 40 ,
or Nm&l@m'd =.01 or Z AEIQ =.01 |
40 40 40 ,

40x0.01
Z=————=0.0678 m = 6.78 cm. Ans.

2.6.3 Single Column Manometer. Single column manometer is a modified form of a U-tuk
manometer in which a reservoir, having a large cross-sectional area (about 100 times) as compared |
the area of the tube is connected to one of the limbs (say left limb) of the manometer as shown in Fig. 2.13.
Due to large cross-sectional area of the reservoir, for any variation in pressure, the change in the _Ecaw

level in the reservoir will be very small which may be neglected and hence the pressure is given by tht|
[

59 M
|

height of liquid in the other limb. The other limb may be vertical or inclined. Thus there are two type|

of single column manometer as :
1. Vertical Single Column Manometer.
2. Inclined Single Column Manometer.

I. Vertical Single Column Manometer

Fig. 2.15 shows the vertical single column manometer. Let X-X be the datum line in the amazc.w

and in the right limb of the manometer, when it is not connected to the pipe. When the manometer |

e j-

or

neg

and

nigl
2.1

ete;
tior
lim

% p 2
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[:' : et 1 Pressure and its Measurement 49
connected to the pipe, due to high pressure gt iauid i ir wi
o emeard and will Tse in the righy 1o A, the heavy liquid in the reservoir will be pushed

Let Ah =Fall of heavy liquid in reservoir .
h, = Rise of heavy liquid in right limp
h, = Height of centre of pipe above X-x
p, = Pressure at A, which is

to be measured
A = Cross-sectional area of the reservoir

h1

a = Cross-sectional area of the right limb ‘L
T

Ah

—

Sy = Sp. gr. of liquid in pipe

S, = Sp. gr. of heavy liquid in reservojr and right limb

p, = Density of liquid in pipe Fig. 2.15 Vertical single column

p» = Density of liquid in reservoir manometer.
Fall of heavy liquid in reservoir will cause a rise of heavy liquid level in the right limb.
: AXAh=ax h,
Ah = &hz-

...(7)

Y as shown in Fig. 2.15. Then pressure in the right limb above Y-Y.
=Py X g X (Ah + hy)
Pressure in the left limb above Y-Y = p, x g x (Ah + h)+p,

Now consider the datum line Y-

Equating these pressures, we have
P2 X g X (Ah + hy) = p, X g X (Ah + hy) + p,

or Pa = P28 (Ah + hy) - pig(Ah + hy)
= Ahlpyg — 18] + hypog - hipig
Xh
But from equation (i), Ah=2 " )
X h
pa== a1 L [pag = P18] + haprg — hip1g +(2.9)
. a
As the area A is very large as compared to a, hence ratio Yy becomes very small and can be
neglected.
Then Pa =hqp2g_.hlplg (210)

From equation (2.10), it is clear that as h, i§ k'nown
and hence by knowing h, or rise of heavy liquid in the
right limb, the pressure at A can be calculated.

2. Inclined Single Column Manometer

Fig. 2.16 shows the inclined single column rrlanlf)m-
€ter. This manometer is more sensitive. Due to inclina- . _ e
tion the distance moved by the heavy liquid in the right Fig. 2.16 i":;;’:;‘:;:‘g ec
limb will be more.

Y
i

0
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[ = Length of heavy ‘
y of right limb wit

liquid moved in right limb
- h horizontal
limb from X-X =L X sin 0

9 = Inclinatior oo
. = Vertical rise of heavy liquid in nigh
)=

’ .
2.10), the pressure at A 1s

From equation (

pa = hypag = MP18:
Substituting the value of h,, we get N
(2

- CPag — P&
py = Sin 0 X Pag — AP _ ) . . Lo
Problem 2.14 A single column manometer is connected to a pipe containing a liquid of sp. gr.

as shown in Fig. 2.17..Find the pressure in the pipe if the area of the reserVOfr is 100 times fhe are
AR e N . 4 ]
of the tube for the manometer reading shown in Fig. 2.17. The specific gravity of mercury is 136

Solution. Given :

Sp. gr. of liquid in pipe, §,=0.9

Density p, = 900 kg/m’
Sp. gr. of heavy liquid, S,=13.6
Density, p, = 13.6 X 1000

Area of reservoir _ A - 100
Area of rightlimb  a
Height of liquid, h=20cm=0.2m
Rise of mercury in right limb,

h,=40cm =04 m

Let S p4 = Pressure in pipe
Using equation (2.9), we get

a
Pa =‘ " halpyg - p18) + hapog — hypg
1
=i X 0.4[13.6 X 1000 x 9.81 - 900 x 9.81] + 0.4 x 13.6 x 1000 % 9.81 — 0.2 x 900 x 9.8

_ 04
= Too (133416 - 8829] + 53366.4 - 1765.

= 333.664 + 53366.4 — 1765.8 N/m? = 52134 N/m® = 5.21 N/em?, Ap
B . S.

]
j > 2.7 DIFFERENTIAL MANOMETERS
|

i 1. U-tube differential manometer and S

2. Inverted U-tube differential manometer

2.7.1 U-tube Differential Manometer

U-tub Fig. ifferent
¢ type. | 18. 2.18 shows the differential manometers ¢

i g o FoN
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(a)Two pipes at different levels {b) A and B are at the same level
Fig. 218  Us-tube differential manometers.
o Fig. 2.18 (@), the two points er; and B are at different level and also contains liquids of different
Y- These points are connected to the U-tube differential manometer. Let the pressure at A and B

L&t = Difference of mercury le\-'el in the U-tube.

y = Distance of the centre of B, from the mercury level in the right limb.
x = Distance of the centre of A, from the mercury level in the right limb.
p, = Density of liquid at A.
p, = Density of liquid at B. =
P, = Density of heavy liquid or mercury. e -
Taking datum line at X-X.
Pressure above X-X in the left limb = p,g(h + x)
where p, = pressure at A.
Pressure zbove X-X in the right limb = p, X g X 1 + Y%y -
where pp = Pressure at B.
Equating the two pressure, we have
piglh+x) + Py =P XX N +pPrgy+pp
Py—Pp =P XgXh+pygy-pigth+x)
=h X g(pg—P1) +P28Y — P1&F A2.12)
. Difference of pressure at A and B = h X g(p, - py) + P28y — P18

lnFig. 2.18 (b), the two points A and B are at the same level and contains the same liquid of density
pl- Then

Pressure above X-X in right limb =p,x g X A+ P X & XX+ Px
Pressure above X-X in left limb = p; X g X (h+X)+Pa
Equating the two pressure

psx‘gxh+p,g.r+p8=p,xgx(h+-")+l’.4
pA—-pB=p‘ngh+p,g.r—p,g(h+-‘) 219
=gX h(pg_ pl)

| , ted at the ™wo
5 0 rential manometer connect
i Pf?blem 2.15 A pipe contains an oil of sp- 8- 0.9. A differe

: [ -¢ of pressure ar the wo
- " Aand B shows a difference in mercury Jevel as 15 cm. Find the difference of p
- Poings,
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- 0.9 x 1000 = 900 kg/n E
I
I
]

S?olutlo?.ogivcn : 5 =09 R
p. gr. of oil, i .
Difference in mercury level, h=15cm="U. ) 1
Sp. gr. of mercury, Se= 13.6 .. Density. Pe

- is given b

The difference of pressure . .
Pa— P~ g X pg— 1 o

" . =981 x0.15 (13600—900)=18688 N/m*. Ans,

t the two points A and B of two Pie

1 1 meter is connected a '
siziszlir:n ng1 3.] g %f{ae;;’ﬂ ’:;:toains a liquid of sp. gr. =15 whkfle/P'PZe B Conta'ins a lig, \
sp. gr. = 0.9. The pressures at A and B are 1 kgf/cm and 1.80 kgf/cm —r espectively, Fing ,
difference in mercury level in the differential manometer. Spbfr.—: ;'nglmf

Solution. Given :
Sp. gr. of liquid at A, 5=15 ~ P11 = 1500 &
Sp. gr. of liquid at B, 5; = 0.9 p, = 900

fem? = 1 x 10* kgf/m®

Pressure at A, pa=1kg
~ 10*% 9.81 N/m® (*+ 1 kgf = 9.81 N)

pg= 1.8 kgf/cm2
- 1.8 x 10* kgf/m’ _
18 x 10°% 981 Nim® (- 1 kgf =981 N)
Density of mercury = 13.6 x 1000 kg/m3

Taking X-X as datum line. Fig. 2.19

Pressure above X-X in the left limb
= 13.6 X 1000 x 9.81 x h + 1500 x 9.81 X (2 + 3) + p,4

= 13.6 x 1000 x 9.81 x h + 7500 x 9.81 + 9.81 x 10*
Pressure above X-X in the right limb = 900 X 9.81 X (h +2)+ pg
=900 x 9.81 x (h +2) + 1.8 x 10* x 9.81
Equating the two pressure, we get
13.6 x 1000 x 9.81h + 7500 x 9.81 + 9.81 x 10* :
= 900 x 9.81 X (h +2) + 1.8 x 10* x 9.81 -
Dividing by 1000 x 9.81, we get ‘ T
13.6h+75+10=(h +2.0)x .9+ 18 |

3.6 x 1000 kg/m?

y equation (2.13) |

g aad Ly

3

v

Pressure at B,

_..,‘:‘}4.
|
>

- et 9 N

or 13.6h + 17.5=09h + 1.8 + 18 = 0.9h + 19.8
or (136 -09)hr=19.8-1750r 12.7Th = 2.3
23

h=— =0. =
2.7 181 m = 18.1 cm. Ans.

Problem 2.17 A differential manometer is connected ‘
k . s at the two points A and hown *
Fig. 2.20. At B air pressure is 9.81 N/cm® (abs), find the absolute pre.siure !a ok

Solution. Given :
Air pressure at B = 9.81 N/cm?

or pg = 9.81 x 10* N/m?
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Density ut:nil = 0.9 x 1000 = 900 k »/m?
Density of mercury = 13.6 x 1000 kg/m? 8

Let the pressure at A is p,
Taking datum line at X-X
Pressure above X-X in the right limb

= 5886 + 98100 = 03¢
Pressure above X-X in the left limb 03986

=13.6 x 1000 X 9.81 % 0.1 + 900

X981%0.2 +p,
_ . =13341.6 + 1765.8 + p,
Equating the two pressure heads ‘

MERCURY
103986 = 133416 + 1765.8 + p, Sp. gr. = 13.6
Px= 103986 - 15107.4 = 88876.8 Fig. 2.20
P =88876.8 Njim? = SSS168N _ o o0y N
10000 cm~ cm”

Absolute pressure at A = 8.887 Nfem?. Ans.

2.7.2_ . |ﬂV€ltted _U'-tube Differential Manometer. It consists of an inverted U-tube,
conlamm'g a light liquid. The two ends of the tube are connected to the points whose difference of
pressure is to be measured. It is used for measuring difference of low pressures. Fig. 2.21 shows an
inverted U-tube differential manometer connected to the two points A and B. Let the pressure at A is
more than the pressure at B.
Let hy = Height of liquid in left limb below the datum line X-X
h, = Height of liquid in right limb
h = Difference of light liquid
p, = Density of liquid at A
p, = Density of liquid at B
p, = Density of light liquid
p4 = Pressure at A
py = Pressure at B.
Taking X-X as datum line. Then pressure in the left limb below X-X
=pa= P Xgxh. Fig. 2.21
Pressure in the right limb below X-X
=pp—PyXgxXhy—p,xgxh
Equating the two pressure
pA_pl)(gxhl=pH—p2Xthz—pSXth .
or . pA""PB=pIng”l-p?.nghZ_p.\‘ngh‘ . . . ...(_'.1'4)
Problem 2.18 Water is flowing through two different pipes to wh'wh an ‘mvcrfe(i differential
manometer having an oil of sp. gr. 0.8 is connected. The pressure head in the pipe A is 2 m of water,

find the pressure in the pipe B for the manometer readings as shown in Fig. 2.22.
Solution. Given :

A=-&-=2mofwater

P8
py=pxgx2=1000x9.8l x 2 = 19620 N/m?

Pressure head at

Fig. 2.22 shows the arrangement. Taking X-X as datum line.
Pressure below X-X in the left limb =p, —p; X g X I
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= 19620 — 1000 x 9.81 X 0.3 = 16677 N/m".
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Pressure below X-X in the right limb
L = pg — 1000 x 9.81 % 0.1 — 800 x 9.81 x 0.12

_ pp— 981 — 941.76 = py - 1922.76

Equating the two pressure, we get
16677 = pg — 1922.76 :
pg = 16677 + 1922.76 = 18599.76 N/m®

pg = 1.8599 N/cm?. Ans. ' '
ed differential manometer 1S connected 10 two pipes A gy, )

ter is oil of sp. gr. 0.8. For the manometer readings Shownh

or

or
Problem 2.19 In Fig. 2.23, an invert
which convey water. The fluid in manome
the figure, find the pressure difference berween A and B.

Solution. Given: 3
Sp. gr. of ol =08 . p,=23800kg/m

Difference of oil in the two limbs
=30+20)-30=20cm

Taking datum line at X-X
Pressure in the left limb below X-X

=ps—1000%x9.81 x0

=pp—1000x9.81 X 0.3 - 800 x 9.81 x 0.2
| =pg—2943 - 1569.6 =pg—4512.6

Equating the two pressure Pa—2943 =p,—-4512.6

Pp—p4=4512.6 -2943 = 1569.6 N/mi
Problem 2.20 Find out the differential reading ‘h’ of an inverted [J- o

’ Pressure in the right limb below X-X

Solution. Given :
Fig. 2. ' '
8. 2.24 shows the arrangemery. Taking X-X as datum line

Let 21 = Pressure at A
Density of liquid in pipe A ” : g:sgs:-jr; E;t()j(f)i()
=1.2x 1000
Density of liquid in Pipe B j o Ty
Density of oil 400 10 ar

=07 1000 = 700 g3




