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2.1 Introduction:

broeonrh moy e defindd aa e foie) proxted
recs 7 ¥4

on a unit arec.

Consider a small area di in Lor\c)o_ mass
of flwid . If the fluid 1 sta\—'tor\qn\.l then “the force
exerted b\\.’ the sumoundinj fluid on the area dA

Wil OIN{J@S be. PQY‘PQHCUCMJGY to the SWFC!CQ/ db.
let dF s the foree. acting on the area db in the
hormal direeHon, Then -the ratio of dF 1s known
as —the Tntensclij of Pressure il
_ dF
dpi

The units of pressure =) kaF/mﬂ- MkS Lnit
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N It stotes that the pressure or Tnt-ensf‘l‘\u[
of pressure ob” a poinC in stete fluid
is equol in all directions

This i pvoved as’! The Huid element

is of very emall dimensions ie. d:x,dj and d &

Consider an qrbi‘h"qv:i +luid clemaent of—
wgdﬁp, shape In a fluid mass at rest

N/m>is known ax FPascal ()
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1) Pre ssure otorces normal 1o the surfaec
2) We,iﬂ\'\’c: O'P element in the vertical direeHon
The forces on the faces are:
forece on the face ArRA = p x Area offaea AzAn
<y Pq‘dj"
Simi\orlt! oo onthe face 3 P:, cde
AAC c
forte on “the Jace gAle = R -ds.|

Weiﬂ\r\t‘ of ecloment - Mass of elQan['xﬁ
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= ga\‘/ E gax éA’BKA—UU ;gadi:ij
where @ - olgns,'ta of Fluid

Ro_solvfn\c; “the 'fofteé N =~ - direecton
P:x'dj" - R -d8:1-sin (36-6) = 0
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Sim;lor’d, r'e_&olvinﬂ the Jores in y.-direction
Py.do:-l — £ -ds- - cos(9p-6)- d_f‘{lt!-l-ggzo .

) . d=.d
S’Ql:i - pdg-cos® __zjga/
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The Wedge eleament s ve small |

n-aglex_h“n& Noia"df of +luid

From eq'\. (1) and (&)
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= p-dk

2) Rresure foree on CD
= (’P,’. dpf d2 dA
dz
2) weght~ Of fluad element”
= o xYolume =Q xdh-dz |

for equi:\'\\m—%om ot 'Huid elomont—
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Equation states sthat vate of ineresse of
Pressure in verHcal direction is e?ua.l to weyht
dens'n(-ar or- the -Hu_icl alt ‘qu.’f Point'" This s
\ Hydrostatte lawd

_oqz = %93 coll pressure head
iy

-  Equ of Pressure ab the gaame level in
Stat¥e Hwd
¥ . - P'dA —p,clk =D
F;d 4—P7—d’k P =P
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Pressure ot anuy two points arthe came level in

bod'a‘ of Huid ‘&cvf rost wilbe the. <ame
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2.4 Pessure and Head.

1) Absolute pressure 2)\61@180/ prossure
3) Vaecuum pressure 23) Atmosphe\ﬁc’c pressure

1) Absolute pressure:- Tt is defined as the
pressure which s Mmeasured with m{-erence,’co
abgolule vaecuom pressure.

%)) Cxauﬂo— pressure i- 1t s de-ineo\. as the pressure

which e measured with the ho)‘s of a pressure

“patroment, in which the  atmospheric

measu_r'ma
pressure s taken ae datum.The atmogpheric

pressure on th
3) Vacuom pressures— It is defined as the pressure
below the afmospheric pressure.
4) Atmospheric pressure (- It is  pressure ex orted
b\d air on the surface of earth (dueto ij,au—
of aiv) The air is compressible fluid the
don<ity of air van from time to time dueto
chanac. ]nﬂ-g “terh{;gra{-uml’H‘\QfQ:FO\”e, atm. P(ESS\JYQ

o scale & marked as zero.

The oalmespheric pressure
10].325 KN |in 51 onit

or
l.olzes bar
o ks unit
1.033 Kﬁﬂcm n ™
o knoww  P=84h-
L i{b.33 m of W\j‘t&r A Grauge pressure
= 60w of Hg ; kLN
1 atmospheric
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2.5 Measgrement of pressure - , | B

The pressure of a -Huid i3 measured l*:ral 'f-o\lw)ma dewices
) Manometers o) Macharueal G-to,wa

— Methodse of pressure measurement”

1) Measurement of elastic delormakbion of elastic
elements like lbourdon +uloe, ch.Flnragm,
bellows , coosule

Fressure—= | Elastfe cloment __».DTsleQ,ment'

Lin Bo,lancma pressure. exerted fHuid
enered mercu column tike 1N nometey

Me leod. 8auﬂe,, barpmeter ete.

Qi) BoJar\cma 'HﬂQ— foree produced  on a\:&mm
area. measwed Jore Bke 7 pead

wd&l«r‘ tester.

mg known foree
Bescure. T Wuﬁ

V) Measurement™ of elestrical quantities

strain s e LVYDT I
Prossure —»J/E,ﬂﬂ—— LVDTJ—-\JoHaao,

The !erS'h)‘tl C. Fa FZJGICY
FEZTE
i R i P:gah
=g v W
1 \ 4
Areq- A Area. - A

Force onTthe loase «f vescel = P-A )
Ressure 'm-tensitj s 'trédQFendanb on weight o—f--&mﬂ-
This <ituation is called derbsl,—o-t'fc, =ayadox
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2.5.| Manometers. Manometers are defined as <the devices
used {or measvtnn

b\j ba\anoiha th

+the pressure af point in a Huid
e coumn of fluid by the same or
another column o

f the Huid. . Theﬂ are classified bJ
a) Simple manometers b) Differential MManometers
a)sSfmple manometers

1) Piemomelter,

51—:—\_ Pressure at AP) = Sah——

N
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a) For gauﬁe pressure b) or  Vacuoum Pre&suro,‘

Fressure above A-A ‘: Rressure above A-A
in left Colomp)

Pressure above _ s
in RIghE colomn | A#in left- T [jf"’i”e’f,lftm
Column Lol
P +84gh, = 8,-9h2 :
'a ] 3 8 Fe “'9‘3“\‘\‘+g2_8h2 =0
P = gzahz vgl%hl

By = — (g,ah, +g)_?lh,:)



3) S?r\gla coluomn manometer:-

i) Verticall S?nglg, colomn manomelter
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A % Ah - axhs
Ah - axhe

o %(Ah+ha5—g ﬁ(éh*“hz)
o = 8,9 (AR -, (RH)
_ A\’,\ (8,9’ 2 c&\ ¥ Slaha. ;%hl
Lﬁ) lncand 2 ’Q, C,dl)mﬂ mqn-gmef;f‘l’
Wxah = axlLsine’'s 4h= at}:nm
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PB ¥ gla (h,-'-Ah) =z _9?_6 (&h +Ls‘,n8)

P, = ah (g,_g —g,g) + gzc& L<in® — g,ﬁh



b) Differential monometer
Differenkial manometers
for MQ.QSUI'“EI’IS

‘wo po'ml"S

in oo PIP% or in

ZYEef0%)
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are the deovices Uéed

+he difference of pressures belween

two diHQro,nt’ pipes -

1) U -tube diHerential smanometer
2) dnverted

SvrfeshedmageE grede

Rressure above  Pressure absve
x-xintheleft” = »_x inthe

Limb ﬁﬁ“ limb

R+ 3[8»(11-\'\'\) = 8,9y +3m3'h.+FB

=P = S gh + 2,0y -2 (h+=)

U -tube diff-erentiol manometer.

Bessure above Fressure o bova
x-% inthe %X 1N "C“\Q-‘
lebt Limb r—,&ahr Umb

—
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Fa f-s,gclfh) = Fat Suf =
+9,,,1c§f'\-

P/-\—FB == gmah + gLCaDL
-g,gt’i'ﬂﬂ) |
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2) dnverted U - tube c:h(-femnha]_ manomder
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:Pr'essum,'-"'ﬂb the) lqﬁﬂ' ('_'lm,l? .. %4umin right= Limb
s loR x- % below x-'%' '
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Fa-Pe = g,%h,—.-gz%\n,__ gm-a'h



