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Flud Mechanics
'\MMM/V\/M"

It 16 Fhe boanch of sclence whch dears with #he behavioug
b and @160 mofion. W 15 algo ar Bzamch of

flwd unden Res \
of \ 't 15 a_acun divided "NMtO Pwo ﬂfPes-

applied Mechanic§ .

(1 Stabhce > Bebhavious Of Cluid undes &

Q) kimemahcs & dears toith Pre Study of veloat ”
e study of Relatonship of veloatry,

j % i
Hr dif esemdt enez’;a\( C’Ou,zma Fhem

tar ¢ condl &on.
v, accesosakom

(3) Pynamics Y dear s WOHN

occelas arton Of €lond W
concepR of fluid

Ruwd 'S genecalty fhe cormbhmation of both liqud and
jaseoue gtate - n llqwd e gpac)ha bertween the molec)os
oase Raatrvely ‘dﬁag and M case of 8&8@5 a@lso 't 1S 'O'Sae

Stooed v a
Fud Cap Reeict onty tompzessive Yosces wWwhem o "
whemn we ,

tonfames. Twd cam ocuso defotm CONLMOUSHY

appl\(\na Sheaws towoce:
Mlwd 16 ewbfance whieh te capabie of flowm

fhe O.,FP.HCQ:HO’T\ of eheas Foosce how SmaM The &he

unded
s Fowsce

hﬂa\{ be -

SHLauC Ut T i

A comnbmnous and homogenous medium 15 called ontthum.

Yooy g C@ﬂcq:a? we Analrze diffecsent pb’cpeb’;%'es of

fliad -

R g of fleid

() mage dengify (f) = Mass CKZ/m’))
Vvolwroae

(@ weA@‘n{ density ¥ w@ah-l- Pes Unit voteme -
UL = LY C KN/ m>)
N2

/3 s
3 SPeafic yolume Volume pes umit maecs

W= .Z =
N g
*) specific qoavibr ¥ Specific gquavily 1S the Ratio between
nadgoad

gpecific Weight of IIquid to fhe cpecific weight of Sfandnd
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H hags no dtmension.
88 = th’u}d
W waredw

&) ang 3 |
COSItY ¥ It 16 fhe mogt Impos¥ant Psopenfies of €uid
hich detetmines HE Resisfance 1o Sheasing StTecs 1t e

Wmauniyy die £0 cohecion and molecwas momentum e)ccham(cr;p

,
Lets comerdes Awo flwia layes

Utdw

\ > U-Laves » die
;’Yj \C)A - sheaws &t ese & P
& = Sheats StTess
dl/(, _ T alte Cha’nge o{‘ \/Q)OO}TQ
/ 7/ Ved == =
dy 1o fFance bex" Fhrem
dle
Y
Co-effaent of dynamic VI16cosY s

NAES coe,wr

V)

‘_lLL = Vvelocityy a”&adxpn{ S

ay
RCU(E’_ Io) Sheads q OO0 mattor,
ST umi 1© N~3/m2 oD f ef

-1
C-h-Sauso Called poige- DiMmengion s EM\ L]

€Y Kmematic VIS CoSI1tY 7 It 16 defmed as the Ratio between
dynamic Viscosity fo fthe demsity of #he flwud.

C-6.&6 unit 14 Stoke

.7 umit 1o mQ/sec

9
Newtone Law of wigwwsity
AANNNNNNNNNC ANNS VN NAANAANANAS

Thie low gtate thor Shearn etovecces on a flead element
'S dyo’ecu\( pooposfional o the wale of Sheas Sloai®.

o dd A a s gy du ’

d\( ’ a—(\v{
DN\pes of fluud
, %
1) New+tonam flwd ¥ These fliid wWhich obey Newtons kaws of
Viscogiyy. €xX v wates, Kezooane, ais el

]
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(,Q\ NON -~ Newtanion Flaud > The ’(\,(/UC‘ thich does not Obey the
Newtons law 16 caned mon- newtamnion flud. Solurron of

POI\(mezi, btopd €etc.
) ldeas Flwud > AN 1dea fledd Which 16 Mcompsessible and
hd\m’wa Mo VSISV,

C TYpPes of mon-newtamion fleud S
ldey plagtic Flud ¥ A = A+ ﬂ(%“—f’[) ¢ N -y d?ﬂ'lma muds
S\QW&aQ

du\"
At M q_:[} ex > Pointevwg
(N1g

bthynoloopic Swofonce y

It

Psewdo Plaghc fled d =y & o (du}h
X
a

i L
&

ki

AR 2L Lenpearase on viscosivy
AANANANANNAA A

The Viscacity of hqud decseases bwl dhat of goses
(v eaces with McTece ' tempegatude «1n cage of hqred
e bave @ ..cal’cfec&@zs value of Sheaws Stsess and wohes'om
which deccsece With. Mcsece 0 femp hile m cases of {JI9s
the (ohegion & h@—ﬁhéib(& co that M mMceseses ith. IMcoesg

when (N>1) ex S BuHep

19 femtve’daiu@@ :

wnceft Of cohesion and Adhesion
M/\/WWW\/\/\N\AMA/VW

onhesion 16 Ahe Miedmolectdasn ddtaacthon betweem the
molecwl e Of the &éame hquu‘d- I+ enabies the llﬁcud to

Recicic a cmatt aunount of fensile Sroece s

Adhecion means attoaction between thg moleciaes of 4
iquid and the molecwor of anothes liquid «+ which enables o
liquid o SHac o amnolhes .

SusFace fencion
ANANNAANANAANANNANANNANNAN

s due 1o The Jooce of cohesiom at fhe {see SudFace
as we Know A hqc,ud Molecd e 15 SUotOonded by vaslioug
mMolecwes Which qives wise 10 a lensile Fowsce: example

(10 Ramn doopg &) Bod can doink waresd Tom
@) capilavy Rise 65 Tailin Pon d
“F d 1 demoted By (6)
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Poessuvse Ccablcwd)atrioNns
ANANANNANANAN ANANANNNNAANA-

(1) wates dwoplet 7 (2) S0apChoinow) bubble > (3) Liqud get ¥

® j toncd °BIng a.
P C/ ¢hnadsica
<N C}

p_ - Px R ¢ 42 1 (5 havimg fwo lvqwd Jet
‘ B <~ d—
F g\fnd SutsFarce Po = Pxdxk Yr/ﬂ—j
- X 7
Se p- 86 . - aLxe
d F P
S p= 10 :
= = P = Fag D)
o

e unit 16 Jaken as N-m and dmension (g,
[ Ml 'r—2 0 ]
ety
Cap\lozswé\( 15 a pPhemnomenon by which a hlqud Tises/

Fan Moide a mastow Eube above ot below the geneval
lever « ThIs Phenomenos 16 due fo ihe wmbmned effea of

(ones I oNn and adnegiom @f ‘lqwd PQ’G&C)G'

h = 4xéexcwes
pxgxd
For wates 60 h= 4©
(xaAd
D Case of medeusy fheve 1S CapHaafﬂY

Fan o6 depsescisn. FOT 1this a'ﬂale of nNtact & 140

When e whegive Foosce ¥ adhesive — Rise
A W) )) L adnesv@ —> F aat

P’?SESSU'cSe

AANANNANNAAA
When a flawd 15 LﬂnhuwedlﬂQMch
ar ot fhe Points 0ON the &lde and

veese It exnedts
boffom - Thig

Foosce » i
Fosce pew UMt Azea (& caned P escuoe:
B iz Fooce - N/ 2
Aoea
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Prescuse head of liquid

h: de,P+f')_
= 4 \
p = #xgxh ¥ density
N h: Lo caned Poessuse bead

rsom Bhie we obsesve fhat Infemngity Of Ptessute IS

divecy PTOPesdional Lo depth.

Pagcar’s taw

AMANAANANANNNAL
The mEensity of Poessuse at amy pont (n a hquid
al Rect 16 8ame M aun Mhe drsecrom, Pe. L
\
P X LM = PGX NM = Py LN <= Py
Pre = Py 7 Fz | Kl T "
P\C

Piffesenf fypes of pressuve
NNANANAAANANANANL A NANISNANANANNNNAAAL

) ecxmosphesic psessuse 7 The AXtogphesic AT exests a
Novmarl Poessute upon an #he susFace M conbact 1S caned
AS armosphesic Preccure: b 16 alco known ae Basometoic
Precsuse- ed sea leve g called &tandosad axm psecsuse.

@ 80\uae Prescute -7 It 16 #he Poesccuse Measused witn the
heip of Poegsuve measugimg device above The armaskPhesic
Preccuse.

2) Vaccum preccuse 5 when fhe PrTeceuse Meacusdm e

toxee Place betow e atmoepnesic pseccute |§ carred
Vaceumn poeggune .

The ¢.T unmit of preseuse 1s N/m> aso cauled pacacay.
l baw = 10% pagcan
et = .o1890 Kp a
760 MM Of Ha’
= 10:33 M Of h,0
- |01-325 KPa

(b}
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4) absolure pPressuve = Pc&m T Paau_ge

= Pasm ~ P'Va(cu_m

Measusment of pPrescuse

Pyeccuwe ocoam be Measused by Athe {ouowma deviceg
(Y Manometess
ANANNANAAAAAANNAA L

mamomeless ave defimed as the devices Uused fop
Meascusing fhe Poescuse atr a pownti (v A Fleod by bcha‘mCJm?
Ihe column of fluid by the game oz anothews coltm ).
It S oﬂcu'n vided Mmto Vastous Eepes $
" RisEReen P exgch
it meacuzee gauge PTEessause omiN

and when £ 16 open fo e atmosphedse
It aaso @xﬁevleﬂces odrmospPhetic P estum

opemN
\ 8.4¢

P/?O‘\'CU: PCL:H'Y)-*_E)(?‘“’L

Q) v-fube manomefed
ANANANANANAANNANAANANAAAAA

Plozomelend cant be employed foo lavge Poessuoe
, tO
cowe use It wWhAN 15 wnglg%ma of a glaoes twse bent A2
L-Shape - ome end ls onnecred Lo @ po'nt whes g g
R
Preccuse & bemg ™Measuved . Ot~es end Remame oOpe€
e armosphese.

( anve poessuve ¥
01 Posihve Pvessuse 7 (@) ﬂeg >

B
Psescuse 1m left hmmb = PUecSusce\n Plagﬁ‘ my
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biffesendias Manomefes
AAAAAANASANANAN ANSNANANANNAN
16 used 4o measuse Yhe diffecence 1N pPBescuse

between The Awo Pomis m a PiPeline o5 1 Awo diffesem
Pipee. L2 aZam Awo Aypes ¥

() b-Luse diffesential Manomefeds 3

cage-| @a_!me leve ) i ord b
ANAAAANAN

icfesent lever)

pAf?lxgxh' + .(|)<aa)([’) =

?A +f'><gxh = PB‘rA?,xéLXH, t
flﬂaxl’)g

e t PXgxb * £, 1 Frh2

() mvesfed U- fube mamomefes

- - P, - R Khz

AR AY LTSI Sk Q?
%

Aavantoges of usmg manomedeos b

(1) Ve htHe marndaimce Reqlufdec\
(2) hia}ﬂ\{ gencibve and gzv@s accusare Reswt

(3) Bup Measuses Vveoy low Pressuse oniny

G Scanned with OKEN Scanner




?‘voblems of chaptexs (L )and (2)
AAANNANAANAN

(@) Elq‘g,@fu-'r\( of flwads can b
MHE @ 6 @Gk O Non e

e measuwsed by

13) P mesese \M Poessuse.
(b)Y B, modwlus of olagdioty W p

consram
07 negeaces () decseases (32 MC Chamg

3) ompoessibhty can be defined ag Ihre = |
(1 RedPocm of E (21 Rechoca) of K (37 Reu poced of &

(4) no ReratO?

@) ohegion can be defined as e -7

(") Fewee Of artosactHomN be;“ aame molecuwle of a hqwd.
solid
(3) Fozce of ar foacr on bel ” of a |
»  diffesent »  of a Lquid.

(3) Al )
(4\ NoNe of above

i ~evo rempP
5) pm\( Pressuse Meacupved aboVe fhe absolute

1& caned
43 Both( X
Oy Zavge pressuse  (R) atmosphesic P (8) vactum p C e |

, e ug e oONIN(,
6) Plezometess measuves s g

M) absgolue (2) admogpPnesic 3) aau@e (4) Yaccwm

(*) Whien of Pne Fon@u_)ma e/ ave Hoe advaﬂtdﬁ?% of MaAPOMme €

N g anice @1 hghiy semsinve
(1 good accuvacy @) Liphe Mamfan ghayy i

2) Find #he poescuse ar @ depth of 15™M bejow the foecs

Sus¥ace of wWwades 7

9) A Plate of bem distance Fsom a Tined Plate moves ad

) 5
laam)second and Requnyes a Yooce of a-aN/m? 2O marmiae

; ™

e aPeed - Find fhe Viscosity of the flud bex ' Plates o

(o) A Soap bubble of €8.5 mm ™ drametes bhag an ntesray
Precewse of aonN/n? Find the Suztace tencion o

the bubblie 9
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H\ dsoctabc Fooce on Susfacec
CALAANNANNAN ANNANNNNA

nwdsostahe meons Ahe Study of Poessuse
exesfed by a Puwid ak Rest: The ditection of Pressuse IS
QJW&\fg PQ'ZSPQ“OCUCU)O% jto 't'he guﬁace ) ¢ 4 .

Tota PTBessuse and centose OF Psessuse

Tota) pBescuse 16 defimed ac the fosce exesed loy
Stahc flwd on a Suvface when fhe Flwd wmes M ontact
with e Suzface-

Cendwse of Wesgu‘ae \S defimed a8 the POt of applicater
of the fota Prescuse on the Jsuztace.

Cate~| (howixmtal) ke e, wenaw: B ,::
Ti'—_ 3 Fo s PXA
= & o = gxaxhj A
.. anxx A
: cendse of Pressuse = ™
cose-3 (vewstica) CHIAE eclwom

~—

SBARSS LT T tp = (exaxv?x,q

Cendze of PrecsudTE = b

LI
— _ I“ _ |
/“/\/2 n h  + =% .
: A
%3 cmahﬁed\ Same ec'ua)-\m‘
FP‘: .gxaxth
e ?x(ffxiXA
Cenfre of PoeceuTE
= 2
— Is € _—
h = b"l_,s_m_ﬂ-x
A
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Bbovyaney 8 tloadakion

| Wheneves a body '8 \mmessed Fwy o5 Pashan,
M a lwd & 18 subjecred A0 am wpwasd Fosce which Fende
to hfr up Bhe body 15 caned Bouyancy Fowce -

The pomt of QPP\“CQNO“r\ Of the foosce of BUoy an ey
oM fhe body t& caned tenfre of bouyamncy.

Avchimedes Pomcaiple
ANAAAANNNANAANNNSNNANAAAANA

When a body 18 tmmessed M a flwd eithes whony

0T Pavhaiy, ks hfteod up b\('a Fosce wWhon ts equa to
the weight of the Fliid displaced by the body.

Types of Equiliboum of floakng bodies
AAANNANANNNNNN

AANNNANNNA SMAANAANNNA
Stable eoluj\ibvsmm =7 Wheneves a body 16 8\\)91» by 8ma
amawom dsplacement oy ilfed 3hﬂht\\r by Some exfersna
Forsce them W Tedfusne bacek o the 0TGN Pogihon due
O some exfesrnas Foowce -

unskabie equiliTium ¥ ¢ #he body does mot Retusn back to
1t G oI N0 POSTZION 18 caned umstable equbhsoium.
Neutza eclui\fb*o”ium—> I¢ a body whemn a\ve“n by gmau cmﬂu.\ao
displacement octupies 4 Mew Posrtion and Remans Rest ar
tare mew Posifiom.

hecacemise
Fe Wheneves a body 18 1
= = equilibsium  and tt 16
N ' G SubTected X0 Smai anguwag
_] droplacement It Stazhs
Uy Osola,@mgf aboutr Some poimt

heve (MY L& caned Metacentwe

A\ IMterssectton
Coof fne body and cenpye R .

bOu\(‘ ancey, .

A ) _
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Medacendsic ha@h{&

The distonce berween C.G of a body and the
Mefacentse & caned metacentsic "heJaht‘

) Stable equ,i\(bmu.m =~ M abave & |

2) ungtable " = M bElow O

) Noufoal N Mand 1 coama deg
(¥) |+ can be defesmmed My both. Analybicas and exXpesIm eita)
The Wetacentove Remame game For aiv dgplaceme|

—HERK

Gueskion of chaptes (3) and &) |
| 2% M, deP‘H’). O- 76— Lg*naq-h 3.0M

(1) A weoden block of width 3
1S Flaaﬁﬂﬂa M wares . gpeafic afaawif\r of wood 16 64 kN[ M

Fimd ) volume of Wates dsplaced (@) poartion of co.B

Mexthod s -

1 F]B
Ans = volume = LxbXh = (:a8x0?s T T ;F,
X3 = 5.812m = = ;1 < 0.%5
wwaht = RX?IKV j l
- 8.wWrV = g4x8812= 12kN a
-Juv)
Volume of wates dicplaced ~7 o las—
W = Weight of wated dreplace d
Blooxk
18 = w@a’h-'er‘ waxred d_,ng\O(CQd = te = 1.3 Y
9.1

weAa\nt density

Cenfwe Of buoyancy -7

< : = dicp)
Voluwme of woodern black m, watesd volteme OJ: wares Placl

= }.8365

{*25% 3%

N e 18351 g4eq

.25 X 3

cenfze of bowrancy = h o 04290 4449
X R

= : ——=d
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0 T— d=1.5m placed vewficany

n

~&__§M———:s€' wates such o way that centze of

l Plate 16 4-5 m below the Foee suwface

S—

30 wé’aet % = &-6

2 2
2 A= R = X(L2) = 1503
Toran Pressuse = fxgxix#a = 100U X 9.81 % -6 X [-13

= A7 % ky
Cenloe of bzessuze h = To %
A
4 4
T (b & e ¥b2) ) 5 00.10]8
64 64

L a5, = 2-536 M
(2)

D-Rube mamnomeles wntajmgl

hl: 2 hQS AmM

AR R b

Ryote 13.6%10° X q-31 X & + 1000 xq 6L X 4

3
> = - G-RY SIR2 tl10go XAa81x4)
> Pa (t3.6 %10 xq
kY Note:
pemnsity of wares = 000 K§/m>
‘ 3 3
Dencify of WMescuasy = 13-6x10 kgl

If specafic guaviiy 18 qivem
then dengity = g.amooo
Bk modulus of elasheiby
It 128 denofed by ko = _ 4P
A(dv)
~

L pIessIblity 1g Hne Propesty of flud by V¥ Pue Of Winch
theze 8 ehange (n Yolume due to the apPPlcatt om of extewmal
Fozce . t1s also defined as Reupoca of k.

detsese Im Voliume go -@v)

1
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Fluwd Kmematics
AANANANAANNNAANNNNANAA )
hove we have 0 Analyze fhe velooty ond accerraiton

of the flua Flow. hewve *the Analyeis s divided mMto two
merhods

Q) Laﬂawsananaﬂ Method -7 hese the obsesves oncentoate on
the movement of the gma\e Pashicie: The Parh faken by the

PasPide and change W velodty and dccervation ts cacwated. .
m fhe casfesian co-ovdnate OF 3-D gPace we have

v = f£Cab, ) Y= flab, ) %, & o GO CA D

veloaty tomponent W= % yv= Y = 2L

ot ot Tt
Acceramation component g = v g PN oy - 7
12, GRAS oi?

Reswhant velocity vz \[a 7p
Reswlont accelavar oy P ‘{_daffaﬁ*azl

2 Eulevian Method & hese fne obsesves concenluate at a

Paticwan Pont M a Fwd gystem and at that Paticwas PO
VQJOdt\[ and acatvahion can be Studied-

W= £z e) VE L0 Z ) W £ (N +)

46 we Know w = dx  -dy - dz

-7’ [—

d4+ at) ax
- dw _

™ 77 wr W r v Tl e DU 4 2
2L oY oL ot

Gg T sy BY & VXODY rwx DY g BY
dt LR oY X ¢

?Z: dw = Ur W 4 v OW 4 yyx Bw y TW
q+t DA bY %‘z ,'Z’):_L

V v _ 2
Aacun Reswtant veloutly v: \[|2 Py
eswtant aACcaAsaan = \{\—’"’"
R 4 gty az

YPes oF Fld Flow
TNANNNNNAANANSNNANANANAAN

D Sready Ve unsteady 7 when the Flow PasamePesc such Qg Vvelocrty,
ccetdTanon | PEeSsuB e, does mat change with fime 1§ callod gteady
FIow othezwisg 115 cated as un-steady Flow -

@ Scanned with OKEN Scanner



(D unifosm Vs NON- UNIfosMm & The f(pe of flow M which ve,locﬁ\(T
ik oMy guren fime does mot chamge with Tespedt W the |
Lpace 15 caned unifosm flow . I the vetoaty %amaeg 18 called

nomn- uni¥osm flow:

3) one, Two 03 e DIMenstonal Flow ¥ wWhen e Fow pasamelozs
ase e functon of emgle co-omdmale g caned one-p  Flow
Similazly when he Flow '® m ethes dmengion 19 caned AD and
3D - Flow

@) compzessible vg Ncompressible Flow ¥ The Pe of flow m whick
the demeity of the fud dhanges Faom pomt to POomt 15 caned
twmpyessivie flow Vf the iensw;y Remame tomatant & canied
Meorpaeseible FlOw -

GC)Llarmmas ve Tasbuwent Flow ¥ Lammas Tow 18 4he pe of frow

which #he Flud Pasficie do mol (woss ome amothes and moved
m a wen defimed path.

A Tusbuwent Flowts the #Pe of flow m wh, Fwd pazhac
Woves . & Klj’zaﬁ patrtem

To evaluate berween lammas omd fusbwent Fow Reyvordg
Yuebes 1S the pPasametos . o

Re L a00o (Lammas) Rey 4000 ¢ Tushw ent )

¢) Retavonal ve 13o0tationas Flow > A Flow 1S Sard 10 be 3orato
¥ the flud Pashoe white hnowma M the "
Rotades abowt Abas mass cenfze.

ex 7 Mofon af hqud M a Ro-t-cuemg tan 1k,

B dizecton of flow

i they does nol Rotade we cated as Ivsofarionas Flo w-

T¥pes ofF Flow blneg

ANANAANAAAANANANANANANA

(Y path ltme % 1L \S Ihe Pttt Founeowoed by the Fleawd pazfere ')
mohon - Thig 16 the cusve Tow a 3-dD space.
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(2) Svseam \ne > 118 defimed ag am I aey bme doawm
acsoce Phe Flow Fiaid 80 thar the ;QCl"nae“ﬂ't at anv Poimtt

%\\IQQ Hhe disecrion of velocity at that Poimts

Ecluahom of Slseam tme 16 ﬂ\\fevn ag /_,—\»
4 —

de . dy . 4 >
-k e
= AV

D Two Sloeam ime mexves \ntessect Laeh Othed, now (r0gs each othe,
Q) Theose 16 No Fltad mMags dccmwarion tn ¢ otveam me .

?) Fop Steady Flow Remams Mvasient Buiy Fom unsteady

1 Remame Chong@d

\

& the locaron of the Flwd Pashcoie when have Pasced
Hﬂmuah a a\\ren poyNt-

ex ¥ (1) swmoke (,@mmg owt toom chmeny

S Ao

It e the Auanfiby of qud -F(cmomZ Pes Secand -thzmuah
2 Secrom cof PirE 03 Chamnel-

G = AXN = M /second

N
Azea \/QJOCI\'[‘\[‘

comnim wiby Equation
ASNNNNANANAN ANANNANAANAN VAN

1S baged on the POMAPIe of tangesvation G magg
W Store Hhai ¥ Mmoo Flud 1o added o3 Removed ¥Fsom the
Plrelime vn any \QY\Z’H/)_ then fhe mace Pa_%smzr QLD 08s the
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¢
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