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| Chapter-6:

1 Fluid Dgnomics

% Anything thot can  Flow  From one

place  to another place is called Fluid.”

Liquids and gases are Fluids.

Fluid dynamics

! The braonch oF physics e

Which e deal With Eluid when 1t i1 In
‘motion s Known Qs _dynamics .

' stcosi”c&.'. . \,\/,\gg}o |

ictional. effect between  two

| different = o &% oF the = Flowing  Fluid .
d “The _goeFF%ﬁ' n%t of VISCOSity igic n 5

| | Drag force:

When .1 the i object mov e s
through  Fluid  then +he retording Force is
Known as  drag  Force.

F = 6rnrv

Stoke’s law:

“

[t states that the drag

Please visit for more data at: www.pakcity.org
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Force F on a sphere of radius r moving

wWith Q velocity = having “ n . co-effFicient of
viscosity. '
* Fa = 6rMrv

DeEendence 3

It depends upon three Factors

N increases Fp  also  increases  similarly  all
oF these .
(i) v = co-efficient  oF viscosity
(11 ) GrL radius of Sphere
(fitls v vVelocity of  Fluid
©
&
of d _‘4‘:. e ¢ law &
O' o
@QZS The Following

are +the limitéions
e Object must be sphere .

e There -is — no_ \Rfger  [Ssgead?: of object,
e At high speed, thewidrag Force 18 not
proportional to Speed.

Terminal Vélocitg -
| The maximum constant

velocity of an  object by  which the

Object movés Vert‘icollg downward when

Jlease VISIL 10T moTe oata at. WWWw.paKcity.org



. vertically downward due to its

| welght. The air resistonce act vertically

- upward on the d{‘oPlet :
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the drag Force becomes equal to its weight.
Example:

Fog 15 suspended .

Exglonaii’on: |

Consider a  rain droplet of

moss  In the Form  of gphere moving

OWI

At any fiastont
nWhen +the drag Fforce becomes equal

to its weight. Then the @(éplet moves With

constant VE'OCItH Whé@a\o Known asS
terminal Velocity. <\J\;5©

&
COndfthF ed| . V‘?-t .

Fo = W . F=nW=mg
67rT,rvt = mQ be L LY
V, L
6nqr
For mags:
b, o LR
Volume

“lease VISIT Tor more data at. WWW.PaKCIty.org




e

— e T—————

T m— e

P S — e

s S —— e At

WwWw.pakKcity.org

)o

m
As droplet IS
SO V

putting +the wvalue
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— QOXV T e (\1)

Vi = ( :]’: J ) i
0 _2_._9__f —_—Constant
N
Vet gyt
10N &
The terminal Velocity  1s d'i'rectlg

proporiional to

ofF drop|e+. :

~lease VIS

the Square of radius

Or more data at. Www.paKcity.org
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Equation of continuity :
__________________——_i__—-—-————-ﬂ—

“For an ideal Ffluid,

M&M- OF Cross __SEC'HODCI‘ .Qreg____Q_E

the pipe and the speed of the Fluid ot

ony point of the pipe remains constant.”

Av = constant

Explanation:
5 | .

Consider aq Fluid %{@%@vfng through  the
horizontal p‘ipe%}%g%ng stream = line Flow.

At Upper eg@ of -pipe:

Ay = Area of .'pipé ot Lupper end.
i = Speed of  Fluid ot “upper end.
4 X = D'I'S’conc’e Covered by the  Fluid I
ot . upper end .

SeMess Massio Sobion Cliid o o fls Sl e
For _mass (am,): '
SRS ' - o
JP i v vV =AXL

lease visit for more data at: www.pakcity.or
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|

| A Xy = Vl't
|

| (i) S =Vvt

At Lower end :

A;-_ = Area of P;Pe at lower end'-

V2 = Opeed of pipe at lower end.

AX, = Distance cover by the pipe at lower end .

Am, = Mass of Ffluid at the lower end .

Ideal Fluid:

The Flu%@@SoHstes these

(i) Non - VISCou

(ir)  The - Fluj o@ 1S~ “incopressible
(ili) The id motion g Steady.

(%) . Irrototional \wdlow!: [of Netiid:s
For mass !Ama'! 3 ' ﬁ '
‘ - < pakcity.org %

P

- Volume

Ama == P?-VZ : | eV = A XL
Am, = f, A AX, ‘
Am?_ = )02 Aeva't

'i S ~ Please visit for more data at: www.pakcity.or R
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Eluid _is _nhon-viscouss

Aml = Amz

i P1A1V1JC = JDaAz_Vz‘t_J_"__QZ)

As Fluid 1s incomgressible:

The eq@ation (2) _becomes

LG pakcity.org S

@ﬁe sum ofF pressure , Kinetic

energy per unit volume  and® potential energy

Ty - -H-E --'_i -4 -"I= !1!'11 - !.r.._h.;..ég! T i

per unit volume For roni ideal EFluid  Flowing

through o non-uniform Size  pipe  remains

constant .

K-E _f___E_ = constant
g s

B T —

B o ety i Vi) ol 7 il | s Srasany

The -Flui'd‘ IS movfng | b3 the

e o "

~lease Vvisit for more data at: www.pakcity.org N




www.pakcity.org

WOrk done

| into change

energy -

Fi'gure:

e, W i e, L e g o e

o o o W a1 g

i Work done

A X, = Distance

Pressure

O
|

2
|

onl

of

AI - AfeQ or\\ <&

(8
it  which
Kinetic

at
AP
luid

at
V1 = Spe of Fluid at

covered by

Work done

It

energg

www.pakcity.org

[S converted

and potential

upper end
Fluid ot upper end

ot rauppeL </ end
of Fluid at upper ena
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Wo done ot Lower end:

A= Area of Fluid ot lower end

Vi = Speed of Ffluid at lower end
AX, = Distance covered by _Fluid
P, = Pressure at lower end
W, = Work done by tlutd at  lower end.
| 2
As  work  will Eg;:’

‘ JQ[&@ ' .. 0 =180°

AP\ X A_;‘:z €03 180° = =
M f, A x, COSO '

W, = FJM\x, o8180°

Ny = Fa AX, (—1)

W, =—F,Ax,

[/\]2 =_,p2A2 A'XZ

| , WZ =_P2A2 vEt _____(li)
N

] - 7'
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Total Work:

S T e TR T R T = e

A == Wl + W,
W Poenid PR Wtk e st (1)

,-' As eguotion of continu‘itﬂ:

Avt= AVt

B s ‘Gongteint

By equation (iii)

N = PAVt —PAvt . AV, = AV, =AV
N = PAAX — B AAX, Ax = vt
WS BV s BN A7ZAX =V
' N

= (Pl - PZ)VQ@. . [szat =V

2 AV vlconstont

Putting the __~:‘5" of W In equation
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. 1t means thot how the wvolume per unit

becomes.

A

lication of Bernouli’'s equation:

&2

Torricelli’s ']'Beorigéf _
i The

_ ot any  poink\oVis ‘s eqlial; %'y the  velocity

speed of efflux

gained the Fluid  oF - height (h—h,)
under the  action o \gravity .
Figure: |

Please VISIT Tor more adata at, WwWWw.paKkcity.org
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Formula
V Lo m

Proot ¢

~
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Consider W e take Q Tank hoving

W\

fwo  holes at point A and B . The tlaid
| {s  moving through  height (h, — h, ) :

Vy, = Speed of effFlux at point A .

Vg = Speed oF eFfFlux at point B

B using equation of Bernoulli’s:

PP tpgh = p BV apon, o a

: P *
LN = and the 5pher‘ic pressure Is algo

Please visit for more data at: www.pakcity.orc
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Relation ofF Speed Wi th

Pressure:
When the Speed of Fluid s
high then  pressure Nill  be  low.
Explanation:
Congjder wWe Take g non
Uniform  size  horizontal pipe . The pipe  ofF

fluid ot  point A s Smaller then B  due
to larger area at p@)ﬁ%@ A .

3 R

| Please visit for more data at: www.pakcity.org
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By using Bernoulli's equation

P, +% £V, +Pgh, = P, +L PV, + Pgh,

As height of all point 1is same

20 Bt 2 = _%.pvez “‘é"f)vaz

PA_PB :%F(VBZ """VAZ)
500

"~ e = (1009 [ (2)° -@(0.2)1]
o)

PA-pB = .- 900 (4—0-%%{) 004)

Fa — Pg = 50O g@%g@é)

pﬂ_pg = Nm*©

PsiY> P,

Venturi Relation

It i usedi ¥

When

Find

the

-.Speed. _ of Fluid  is  high +the pressure

Please visit for more data at: www.pakcity.org
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_Exelgnoﬁon:

Consider we  take 0

non-uniform  size  horizontal pipe. The speed
LofFluid ot point ‘A is  sSmaller than ‘B’
LOe - To- - lacger o oaReds otald  oding .

Vi = Speed of Fluid at © int = A

Ve = Speed of Flui%& t point B

So i X ¥

0 D e
B USf- Benoli 'S €C uation &
- s 2

-~ As +the height el ol ithe point Some .

h1 e h — ha
1 2 ‘
; PA +§'Pvﬂ +M = PB +".§'FVBZ +/‘&9’ﬁ
_ "n P =3P - L py
Po — Pg = %,o(vez ” VAZJ
|

| Please visit for more data at: www.pakcity.org
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Venturi meter:

The device which
measures the Fluid Speed 1S called

ventur: meter .

Principal:

The worKing prfncipo\ of

venturi meter ig ventur] reaction .

3% pakcity.org 8

- &
g wols IncCompressible Flaid .
. sity of blood. is. nearly equal

To  thot of: .water. .

_ o, VisCosity  of blood increases +hree

to  Five times +thot of water due
to  high concenfraotion of red
blood cells (-507 ) :

Please visit for more data at: www.pakcity.or
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Blood Pressure:

13

The pressure  exerting

by the circulating blood on . the walls

blood vessels is called blood pressure.”

Exomgle:'
A person hOS* b|OOd pressure 1S

120/80 at normal .
Unjt:

[t is measured in forr or mm of Hg.

SHSJcoIfc Pressure:

It represents the
N

maximum pressure ex % when he

heart  Contracts. %%ﬁo |
<gg@
o> The value of blood

It'" represents the

maximum  pressure in  artries When the

heart IS at rest

. The value  of Blood
Pressure IS 1h % B0, JOrt .

iab.ggmomonometer IS an instrument Which is

used +to meosure bloo d pressure .

Please visit for more data at: www.pakcity.org
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...
drq. ?"‘" el

Relation _between  forr ~and  Pascal:
ltorr = 133.3 Pa
ltorr = 133.3 N/ m®

Steps to measure Blood Pressure:

e An infFlaotable bag 18 wound around arm.

e The bag 1s inflated 4o inCrease  the
external pressure on arm fo compress
the blood vessels inside .

¢ When the external pressure becomes

larger than Sgstol’@”@®pressure , The
S

vessels talls c@}\ .
@

e The Flow FQ@Q\ZS Blood 15 cutofFf

¢ Head of ?ethoscope 1S placed
over rtery. '

¥ pakcity.org 82
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Laminar Flows:
The regulor ~ Flow of Fluid .

Turbulent:

The  frregular Flow oF
Flur
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