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Fluid:
Fluid is a Substance which s capable oF pfow‘mg or

dEFonmJ'ng under the action of sh;cm ponce. [ however smatt

the shean porice may be] This defination oF @ Flwd is alse

known qs o classical definiHon op a Fluid:

(o)

; ' lows o)1 deForm
As IOna as thereis a Shean porice pleid F

L) L] e}co
continuously . Example: Liquids, amses, vapowt

Dipperences between solids and Fluids:
ghean ponce thereisa

' tion OF
P'n case of Solids under the ac it L

depormation and this depormation does not change .
therepore depormation (de) is Important in Solids When 'I*:JS
Shean force iS memoved, Solids Will try to comeback +o the

O’”ﬁimﬂ position.

Tn case of Fluids the depostmation is conHrwous as

i 'Ong as there is @ Shean Force and this depormadion changes

with Hme, therepore In Fltdds sate of depormation ( dB/dt)
Is impostrant than deponmation (dB). Arter the removal of

f‘r .
Shean Fonce Fludd will never come back Fo iks 0siginl

position. ‘

»
¢y o static Pluid, the shear porce IS ZeT0.
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chapter:{ Flwd prop extes

ﬁnﬂ measenaple chasactenstic is a properdy.

1. Density(mass density) (£)!
It is degined as ;tatio of mass of
Plewsd +o its volume. It och.:a.uﬂ repnesent the Cf(uan,h'fg of
Matter presentd in a 8‘wen volume. It's unik s Kg{mfv. and

1ts dimensional Pormuwla s [ML‘3]

s h:rdcen as 1o00 Kg{ms

prgtr, TF P
Densit\xj depends on temperatuste and pressure

Tt £
f/

Noppopt

2. Specific Wei‘aht(wdgh’r densii:tu [w] |
ot is depined as the snaho oF

We'ght of the Flwd to itls volume , Its unit 1S N/m3 and

it's dime nsional Formulg ~[mr2 72

us = Weight op the Flw'd N3
Vol.
W=z nii
v
(7%
v ‘.
w= f£9 Specific weight of waten
= loooXx 9:8)
- P w”-"c' to
(2 = 9810 N/m3
s # T SIT v
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The densih\_{ ofF water For all calculation purpose
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)
)  Note: Densibg is an absolute J;uanﬁi:\lf there as Specific
' Weight s not an absolute quantity because it varies F7om

' location to location.
)
3. Specipic q:nov}tg ‘(s)
’ Tt is deFine

d as the natio of density of

Fludd.

Flwid to the density of standand
Plwd s water andin

™ case OF ligwd the standord
Case of gases the standard Pluid either hydiogen and air ata

| 8‘wen temp. and prtessune: Tt is vnitless and dimensionless.

[me0T°] . o
v/s.a. of water is 4. ,iF '8:q: OF Liquid is less than 1 itis
Ughteﬂ than water . P 5'8'

heawoust than woter
; ¥ vity ate
 Note! Though terms Relative density and SP am‘ 1ty

i ; behween
vsed irﬁenchonaablgl_i-here g a JifFerence o 1
83‘!0\)”’1‘88 o€ welative clens;fH butr ald

SP_ aj‘l'.a\f;t"\-, .A)

of lquwd is 8rea}er thon 1 it is
+hese two-

“au gpeciflc
dens;kj need not beé

ComPJIGSSIbJ,!‘)L\? ””"_H: e oF Chanae OF volume OY C?f'\t:'n"!c'u

is the measwt
8‘Nen mass of Fluid.

Ma}hemqﬁca,uﬁ it is defined as neciprocal OF butk Modwus-

j-e.

B= i? k= bulk Modwus
or k: f.‘ﬁ’
d
k=-%% ’DV:mass P
Y Pdv+ vdp =0
ﬁ.‘:_..'.ﬂd_‘f dv _ df
v dp e
Visar P
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lchu.l'ds are 8enercw.3 trneated as incompressible and aases
arce treated as compmessible.

As fluid is treated as incompmessible pluid I
there is ne vasdaton of densiir{.( wott P"‘essw‘e-(‘:*":—‘zzo)

Tsothermal Compyessibility of ideal gas:-

PV= MRT

9 P= PRT T=congt-
C—;_-‘; SR

k= P-g—; ik L J} p=$RT
Kt =P

Tsothermal Bulk Modwlus is equal to. presswre.

ey - RN Lok 2
B T (untt oF comp‘res‘s‘b'h*j -_% s /pagcau

Aciabatc bulk Modwduvs ofF an ideal 8‘9"2:_

Pvr:.c,
'f 4
p(m) =< *
(m
P = Cf
P:Cfr
gf = Cfff-l |
f "
Y-1
K= pdpf galP-cAf
d
. k=ycp' K=vp
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. atert than
st ge 2] —Geiebeis butk Modulus - Is- gree
oce:

1
; : isorhermal |
ISotherymal bulK Moduus 'abﬂﬁ': censk |
il P=PRD |

= OF P |
Same. R isothevmal  Yy=mx ‘

ka 7 FE 3 i

> ;

dPa 7 dPt' f i

cases wikh increase

d It Iner ,
ls not eonstant an e the Fluid OFFETS

pg-f_essfon.

Buk Modwlus

in presswte becauvs ok
Y
mote sesistance Fort Fuwrthe

P
p, "4 P < 3

R
_ dp
1= o
Vv
kg?KI

————

high speed gas Flow, the Flow speed IsoFten expressed in tenm o

the dimensionless mach No. derined as (Ma)= Speed of Flow
Speed of Sound

SOI'U‘C - Ma:i :__%
Subsonic When Ma<d 1 Bas wivay. tan I
Supersonic hen Mays approximated as incompressible

ngcrsoru'c When Ma?71 iIF the dehs'u-ty changes ane

Under 57, , whichis vsvally the

‘ . Case INhen Ma<o0-3.
=2 In compressible fluigs ve.loci{-ﬁ OF Sound

Is ﬂq‘vcn as-
c :f'%_" k= Bulk Modwlus oR Fh.dd P= dem'ﬂ_-_v\.r
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Vt‘scos‘lfg
Need to define Viseosity_:
Though the densities of watert and oil

almost Same, their Flow behoviowr IS not Same and hence a
property is ate:ﬁ.lined to derine b Plow behaviouwn and this
propedty is known as viscos?t‘g.

Deginition:
Iniennal nesistance ofrered b\cf one ’ageﬁ OF Fluid

to the O.d\.:facen} Lcuden is known os viscosity.

) E/. Area(A)
Fy v === /j" (u+duvrdt
gAY utdv o ___ dY
dﬂ I f | dB
Mgy e
dt= Bme (Nne S“pOJ' the bOUndCD'UjJ
dudt
Velocr'l'.tc{ 8mdx‘en.?: dv tande - dy

dy
IEdB is Small tandg:- dB

dudt

A = constant

> |

zx F &

&l
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CE ME ge
ot ot
db ’
df .. Jess (smay)
do = Is
-&}' IS la)‘rge ot

Rlow- Is not easy.

Plow is easy A

. » m
u is more, vesistance s

A isless, Resistance IS

S
les e bd I

" Fm
esistance COF
en Jt % b knoton as

= nepneserds the intertnal

1aldeﬂ. of Plwud to the GQHBCEI’U’
F vigcosity O absolutt

[‘"{‘fe’n and hence

) . ‘e Visco-
e viscesity or dﬁnam-'

coefppicient o

SH:H oz Simp'y viscosity.

_ ndb . de
T“MEZ 2 5y

98 - sate of ancc}cdcvt defpontmation
dt

T= udv on |
d‘L’ xate of shear styain

dv . )

Newtonian Eleid - .
' Flulds which Ob&t{ Newton's law oF w'scos}’y ane

Known as NeLOf'DTUDn Flwd: Ale to Newtons law of viscasi{-y
Shear. gtness is dl'hecf-{y prieporttional to nate oOF ghear styain.
is . ; -
o txdl 3 radv 4 [r- ydu
ot dy dy
Vaid ot Neugdoruan Rlwd eguation
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