Pluid -  Flucg is @ SubStance Which is Capable of  $lowing. o
moving ez deforming under the oetion of Shead foree«

L'qw'ds

Flwd C
gases

5 Sotid con vesist en opplied Shear Stress wWhereas o Hwud
defems  continuously under the influence of Shear tress, no
mattey Ao Small.

Note: Aftes removal of Shear Stress, Viscoelastic flud ™My regain
thesr onﬁinaﬂ Shape-

Fluid Mechanits:- It is defined as cdence that deals with the

behaviewr of Hwd at vest ov in motion and the
interactiony of fuwids with Solids on other Hlwds at

the boundaries.

Basic Properties of Fluid i~

cevtoin chavaeteristics of° & Continuous flwd

are independent of the motibn of the Huid .

@ Density @ Compressibility N

® Specitic Velume ® Modulus of elasticity-

1 @ Cap-'(,d"l’f")}(,
rit
g jpa“#'; e Suvface tension
£S o8y |
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Flud:- A flusd 's a SubStance which deforms Contin%ouslga

—
—_—

when  Subjected 10 externol eherw'ng forces.

Lr'undS

Pluid <
Grases

Chavacterrstics of Huwd :-

e of rts own, but conforms to the

1. It has no definite Shap

shape of the contazm‘.ng’ vessel, -
2, Even @ ematl amovunt of Shear force exested on & Huid, will
' cause it to undergo Q@ deformation. which continues as log

as the forece continues to be a,oPUed,.

3. It s intevesting 40 note that @ Solid Suffer Strain when Subjected
4o Shear fovees whereas @ furd, Subfers rate of strain fe. i flows

under Simualax eircumstances.

© Density i- (¢ mass off flud

lwd, density- =
| e ¢ Volume of lwrd
m
E
> Densify off water of 1otm & 4.4

" k ’
4,0 = 1000 _r%

5 Dansily oF W oF 4 abm & 28

€y, = 13,600 ]
p= I ot
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Effect off Temp. on Densiy:-

Th, 94

Note - Density of water decxeasé when increase or decreade in tempefofui.
C$tandard, at 4.4°C = (000 kg{m3 maximum)

Weight density i~ [w]
weight of flwid [—'f-]-;»wut'

Weignt densiff = Volume of flwrd e

:ma'—_f_ﬂ__ —
W= et =g =2 5F

® Specific Volume :- [V]

> Also colled, Specitic weight,

U=

3(<

n ‘
§

> Reciprocal off density-
> Volume pev urut mass.

jfic gravity -
@ zpeclt == It (¢ the vatio of Specrfic weight o2 mass densily
off Hud to GpecifiC utight »v mass density of Standard dfuid-

3.3 ¢ = ?Hud'___.
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> For Liquds, Standard Hwd is water at L afm & 4.4°C

: | 4o gravty ol ater =1
\((s-g)mf $uiy gpecific v 13&

000

> Foz goces, otandard, Hwd is wr ot Latm & 25°C.

Note :- Specifric Jravity off mercury 8 13.6 . It means mereury 1S

13.6 times densey and  hovier tan water -

@ Va'scoSﬂy-:-" \/,scgsn‘at is the pn‘per%p of @ Hlwd which detecmines
its wesistance to Sheaving Stresses.

' ¢ momesdum
> Cause ) v-r'scas.'faL:- 1+ is dye to coheSiomL and, molecula

exchange between Hwd ta#ers.

Newton's Lawr =°_gf_ V'_'SC_OEﬁb":' I+ Stotes that the Shear §tress (1) e

o fHluwid element layer Is divectly propertional, t0 the rate of

chear stvain vetacn‘g, 3radie.nt),

g
It
g
e T= M du |
da— l u+duw
when, two Laawo’g flwd, of a dnstance'da 35' o
apoet, move eme ovep the dher at dijfrerents f
vtloutres, oy w & u+du _)d&_
=%
vejm-pH amd.'enr = du ST EL T g;lfﬁ{mm/ag///

¢

{H‘a: Uelcn:rsz vaiotion near & Solid bsundara,
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whexe T = Congtant off pysportionalify & ig kntwn as Co-efficient off
Dynamic mscosHaL 0 chla V1S cosity -

-
il:!
dy

> Thus, viscosity defined as the Sheay SUess vequired Producing
unit vate off Shear Straun-

M=

Unitgs off Visco sHa;:-

—
® SI Unit: u= T ” E{ﬂ_)_ = ._N_I_’E-z— = N-S = fa.s
dy ECR iy e
(’cﬁ dy m
M= _k&__ ox Pa.S |
m-38
@ CtS Unit:
5 ]
as LB 5 AR _ g Hs
ma' |04’ efq,' CW"
Prise > ia_nf-j_
cm2
Mu=> 1o Porse = L NS _ 4 Ps
2
L Price = 10~ Pa.g = a.1 Pas
L Porse = 04 Pq-Sea
l?ﬁse: [o]e} Cen:h'ptrise.
@ mMks Uwt:

o] I
l’u" 4550 = am NE . g5 Pece ‘
,.,lz ml.
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Note:- ViscoSity ofy Water:- (ot 20°c)

I’thm‘ef = Jd Cp = 06-01 poise = o0.00/ pa.,g}

> Va'smsaf& Prupeﬁg 1§ impovtant anl(lf when flwid i in motien,
So. viscosity prperly s no Signifricance  when the Hwd 15 at
rest-

] ' e dynamic UTSCoSi
Kinematic stcog.'fg;- I+ is the vatio betueen the dY g,
and, density of fwd and denoted Ef V.

da,nquc wswsiira: o
density €

Vv =

> Also called, momenfum dlf;-b-us‘r’w'fg.

Uf)l"f‘S:-
81 Unit:-
° v=d= () . BN o
[
G (3
v-> m?
S
@ c&xns Ut

2
U"&L%"‘_ - lg-‘-oke
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Effect of Temperatyre on uiscosity s-
%: g

Viscous forces in the flwa s que to-—
@ Cohesive fovce (toree bl Hwp molecules off Same Substance)

@ Molecular momentum force

> Due to Stronéb cohesive forces between the molecules, an# Za(y% in a
MUt ng- tluid tries to drog the adjacent taﬁ% to muve with an equal
gpeed, and thus produces the effect off wswssig.

\ . —
> The individyal, molecules of G flwd avé Contmutmstap in motiony 3,
this motion, makes @ possible process off a exchange ofy momentum b/uy

difered msuing Lyer of the flwd.

Liguids:-

Vc'SCoS”’('f _2__@_'

In case of Lquds, the intermoleculay fovee 1S vevy large because
they are c!cdelﬁ— &pued- Hence, the Cohesive povce is very La?e.

Wity wise in tempevature. the cohesive foree decrcases and fence e
' .
segictance to flow adso deceades. So, the uviscosity of the Ziquid.

decrtages wrth inotase in temp-

With incvease in Temp > V,-scog.-? of Lquids decreales

.T‘l‘),uq(,

The viscosity of Lquid is a Strongly non- Lnear function of the
'te.mperaiurﬂ but a Q‘pprpx;morl'm o2 temp. beloor the normal
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Viscosity off Gases:-
In the case of gases, cohesive force are negligible
bt withy the wise in the temp, the mofecular disturbance increases

and, hence because off tis, the resistance -to Yowr increases and, terefore
U1SCoSiTY- of the god increaces Wrth InCigase in temp-

With increase in Temp. 3 Viscosity off gases increase

T, 4t

>

> Fvom kinetic teovy of gases, | M AT

whert , T #Absolute temp in K

i as i
A 3 i Liqud
aS
Liquid 9
T ’ T

Nete:- 1. Temperatuve »ecponse are neglected, in Case of Meveury-.
2. The bowest (rfscos-‘%-p is reached at the critical temp.

3. Tne wswsH} of Uquds are mych greatey than 1these of 3,,,,'35
( Ha, benzene vopoue etc) ot the Same -temp.

At 20°C Upo= Lep  lay= 0-018cp

Jdeat and Reoad FHujds :-

Fluid :
1 Tdeak “ An flud is one which, has

> no UTSCOSI"héL
<2 ho Surface -tensiom

and, imcomprassible .
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