





STATE COUNCIL FOR TECHNICAL EDUCATION AND VOCATIONAL TRAINING, ODISHA
TEACHING AND EVALUATION SCHEME FOR 4th Semester (Mechanical Engg.) (wef. 2019-20)
Subject Subject Subject Periods/week Evaluation Scheme
Number Code L T P Internal End Sem | Exams Total
Assessment/ Exams (Hours)
Sessional
Theory
Th.1 Theory of Machine 4 - 20 80 3 100
Th.2 Manufacturing Technology 4 - 20 80 3 100
Th.3 Fluid Mechanics 4 - 20 80 3 100
Th.4 Thermal Engg-ll 4 - 20 80 3 100
Total 16 80 320 - 400
Practical
Pr.1 Theory of Machine and - - 6 25 75 3 100
Measurement lab
Pr.2 Mechanical Engg. Lab-ll - - 6 25 75 3 100
Pr.3 Workshop-lli - - 6 50 20 4 100
Pr.4 Technical Seminar 2 50 50
Student Centered - 3
Activities(SCA)
Total - - 23 150 200 - 350
Grand Total 16 - 23 230 520 - 750
Abbrewviations: L-Lecturer, T-Tutorial, P-Practical . Each class is of minimum 55 minutes duration
Minimum Pass Mark in each Theory subject is 35% and in each Practical subject is 50% and in Aggregate is 40%
SCA shall comprise of Extension Lectures/ Personality Development/ Environmental issues /Quiz /Hobbies/ Field visits/ cultural
activities/Library studies/Classes on MOOCS/SWAY AM etc. ,Seminar and SCA shall be conducted in a section.

CURRICULLUM OF 4th SEMESTER

For
DIPLOMA IN MECHANICAL ENGINEERING
(Effective FROM 2019-20 Sessions)

STATE COUNCIL FOR TECHNICAL EDUCATION & VOCATIONAL
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TH-3 FLUID MECHANICS

Name of the Course: Diploma in Mech & Other Mechanical Allied Branches

Course code: | Semester 4"

Total Period: 60 Examination 3 hrs

Theory peniods: 4 P'W Class Test: 20

Maximum marks: 100 | End Semester Examination: 80
A. RATIONAL:

Use of fluid in engineering field 1s of great importance. It 1s therefore necessary to study the
physical properties and characteristics of fluids which have very important application in
mechanical and automobile engineering.

B. COURSE OBJECTIVES:
Students will develop an ability towards

e Comprehending fluid properties and their measurements
e Realizing conditions for floatation
e Applying Bernoulli’s theorem

C. TOPIC WISE DISTRIBUTION OF PERIODS

Sl. No. Topic Periods
01 Properties of Fluid 08
02 Fluid Pressure and its measurements 08
03 Hydrostatics 08
04 Kinematics of Flow 08
05 orifices, notches & weirs 08
06 Flow through pipe 10
07 Impact of jets 10

Total Period: 60

D.CONTENT

1.0 Properties of Fluid
1.1 Define fluud

1.2 Description of fluid properties like Density, Specific weight, specific gravity, specific
volume and solve simple problems.

1.3 Definitions and Units of Dynamic viscosity, kinematic viscosity,
surface tension Capillary phenomenon

2.0 Fluid Pressure and its measurements
2.1 Definitions and units of fluid pressure, pressure intensity and pressure head.
2.2 Statement of Pascal’s Law.
2.3 Concept of atmospheric pressure, gauge pressure, vacuum pressure and absolute
pressure
24 Pressure measuring instruments
Manometers (Simple and Differential)
2.4.1 Bourdon tube pressure gauge(Simple Numencal)
2.5 Solve simple problems on Manometer.



3.0  Hydrostatics
3.1 Definmition of hydrostatic pressure
3.2 Total pressure and centre of pressure on
immersed bodies(Horizontal and Vertical Bodies)
3.3 Solve Simple problems.

3.4 Archimedes “principle, concept of buoyancy, meta center and meta centric height
(Definition only)

3.5 Concept of floatation

4.0 Kinematics of Flow
4.1 Types of fluid flow

4.2 Continuity equation(Statement and proof for one dimensional flow)
4.3 Bernoulli’s theorem(Statement and proof)

Applications and limitations of Bernoulli’s theorem (Venturimeter, pitot tube)

4.4 Solve simple problems

5.0 Orifices, notches & weirs
5.1 Define orifice

5.2 Flow through orifice

5.30rifices coefficient & the relation between the orifice coefficients
5.4 Classifications of notches & weirs

5.5 Discharge over a rectangular notch or weir

5.6 Discharge over a triangular notch or weir

5.7 Simple problems on above

6.0  Flow through pipe
6.1 Definition of pipe.
6.2 Loss of energy in pipes.
6.3 Head loss due to friction: Darcy’s and Chezy’s formula (Expression only)
6.4 Solve Problems using Darcy’s and Chezy’s formula,
6.5 Hydraulic gradient and total gradient line

7.0 Impact of jets
7.1 Impact of jet on fixed and moving vertical flat plates

7.2 Denvation of work done on series of vanes and condition for maximum
efficiency.

7.3 Impact of jet on moving curved vanes, illustration using velocity triangles,
derivation of work done, efficiency.

CHAPTERS COVERED UPTO IA- 1,234

Learning Resources:
S1 No. Name of the Book Author Name Publisher
1. Text Book of Fluid Mechanics R.K.Bansal Laxmi
2. Text Book of Fluid Mechanics R.S khurmi S.Chand
3. Text Book of Fluid Mechanics R.K.Rajput S.Chand
4 Text Book of Fluid Mechanics Modi & Seth Rajson’s pub. Pvt. It




3

) .- ((F _ _ - I I .
i L www.CIVIIEnggForAll.com
F‘{v*,! S i ‘:—F . - | _

; - J - ' | ) I::s 4
H GT‘ Flad - =
t & ) ‘T‘ ) ],"qufds and Joses bo'*’h are iﬁuwing < ProFU}\f Or .

‘o e~ G - ' ' - i ) ;«E H St
2 B S_P ‘coh'hhuﬁgs, deformation uyndes the ockon of sheor or r:‘fr
., ( | 3 1 - he
e | | | qu longenhal forces  whereas this propoly is nol inhereled o
7 | H chontc S - "t . . ‘ . o _ B R _-‘
| C Catudy o mobion) } o solicls. This properly“of the conkinuaus  deformakon is knpod ¢
L Stu j O} o “. . , | ‘ 1 ; ﬂ
= ‘ : [ | iﬁ aS F"OHJ PrDPUIY. th \juﬁ}' bE’CUUSc -QF 'havfn\g H‘)I"fy HDIU ?_;_f-:
{ | | Prmarstes. N [, F!‘OFUW_ _Ifrf_uids and gases bolh are kg_F} in diflerent fc“
0 inemolics y | h | from solid S
€ | __ | . (wiggory which is fur away ™ solids, known as  Fluid."
£ considerolion of Bosic couse considewration of bosic cause’ ? | A Fluid is substonce which 15 J‘-@-Vl'hg on  abil '.}7 o ’{'f“‘
? - of mohoni-e. force. ¢l mohon i.e. force. i B How und e the adion of shear Or ,mnﬂmHﬂl forces. ” ¢¢
[0 5.2 _ Newkoris Seond lows | m g ol ids e
= ‘AN PP STAT - v — - ~ 1-.--?' ;
dL__ ngh- HOTOSTAT S o - Hquq | uun:cls e
' < a = 4V 85350581487 v dt \ Y ¥ ] Fluida.

L - — - | ‘ -
) — di Mass = goses ~ i
o Vo S - —— GYAN PHOTOSTAT _ .

€ - t rerk) Fexl = . dV - o 474 . -

J o= (e LA B 8 L3174 |
At JL & i |
/o «@a . y | ' F = corsran) _
-- U7 = M- Q ‘U"ﬁm > }-
s T . .,, : 1 T i | 7 ’ {3 < o
AN (t — gcCcelCraygicCq e . ! ;/
rdhian m.! i C q{uOnHi\/_] "a N ' y |
F“‘W!F ;/ i < 3 _
4 .‘L,rjruanu't: VIH(0s] ‘f’ a - ‘ g

. ' . , . | ~ X _ _

o C/") - :_I":]‘-,: /J‘ﬂ1 aw V ; —a i"f/ — - —_—— El

£, | 4 —— “ _a 77 f‘*f//

_— _ S / VARV Y S S rF 7

& irwo]wnxf:, moSss 'iutlﬁ”\/ - Izjﬂﬂm'c- i"" < P - ’ -

% ‘-q,.%‘ ll‘C{'UI‘t_:lf) /5 ases  — CGRHT?UO:J g | S

- : . - . -

6 “AenohC vis(esiry o sords - .hxed dets L on 1 - p }

g Al N - - . € rmMono ) v

| ( \P) - rnr—/' SEC ~ e ClEFDi“I'ﬁCI}'IDn (9) rngay agfnon ¢ const. ¢
(. e worce - HAeow '

-~ = L ‘i-- . | I . ‘L“' b " .-
(N MOsSo>D rUm IIWEJZWGLC)‘ ".‘-TL
. % ° I
- )

T D .
L ' S
0

h ﬁé)OWNLOADED FROM www.CivilEnggForAll.com
(e

.



Arun Kumar
Typewriter
www.CivilEnggForAll.com


e

www.CivilEnggForAll.com

z S‘Pec'iFic. \grcn'”\[;

AL A e L

o "t is dehined o5 rolio of densily of Fluid b%’%%m
inid os. G:)nHﬂuu.h‘ﬁ ™. R e %_-ﬂg_j
¢ Fius | 11 SN ) the densily of shlandaid  Fluid.
- ‘ ui o % eS 1IN . _
¢ “In mocro 'Edérm& the inTermoleculorn disranc - Densily of Pluid 1 I
. .. Ve : < y U . E....T
& hquids ond qoses (on be. heclcd os neglisible, cs COW‘PGF?C} LSF" _Srca-w]'\f ) foid = ' R =
< > ' = b - | hy - d Fluid 'SD
- lo Hhe dimensions of the 5Ts}am. Therefore . Hhe enhre : 332!15*"-\; ,;ﬂf grondor uidd @“;
£ fluid moss &ypstem can be freated as the continuous - = For liquids, E | . "
< Jiskmbuhion of moss ond Hhis (confinuous moss of Huid 15 = | stondord fluid v woler (8§ = 1000 kglm?) O.
. . = . . - ﬁ “;-ﬁ.""
& known os (onhnuum. = For gose€s, ' <y R . -~
{.1 knot _ mn, £ Slondoerd f—\ulcl 1S 0'}'11’]0\5‘:"19_]1{: air (€= 1-21 l(\j]n%’ﬁ@
< i 'i-'- T .. -]1 - i-ak ) = ) é’?
~ L P rluid - = S5ometimes H, or CHy are e g5 shand ard  fluids 'y
{ aslc propunes O ura - : e | S
- - B i P ~ FDI’ 80666- . 1 - ra
- | i | O
e A Densily CS) - | : | | . | ESF
€ ~ 7+ 15 defined 0s moss po unit velume of the 4. Relotive ‘:LEJ‘SII'T _ -
© substonce.” - (ep>,, - Owsih of 1% Huid” -
Q . | ] . | R N o 279 Bluid -
P c - m N - volume. 2 - .'Dfahsﬂ\i or 2 Urg- . o
£ Vi ] : GYAN PHOTOSTAF Q S
= N L s . i .
€3 - 8553038174 7 == o
— i 1 - GYAM PHOTOSTAT ; 82 =
MEKS uniT - i / - w’“'-:f:rr?f::’jﬂ""d - e i
— g fm~ AR A Y X S 2 — : o .
- Qelchive dens Py ot +iuid 1S alwa T t.othe
: ___{_ : F 3 i | -
= | GRS v U o -
- g} amm or gjcc i
- | B! oo kL 3 5. {crmpreasibiishy =
i §fee = = = 107 kg/m? ; - ] 3
=5 B! o\ rr::—" ---C )d- \ -:-;1-?::#
o . A /
- [3; = * "
3 Dgnéi'f}l of woter ( §) = 100G kg fm? . | dp -
S DensiN of arr (el o}mosp}wm? (onditiens Y = 123 kg [ - . L
= - Msse. M = (CNSi cn et
g 2. SPfc;.ﬁfc Lufighf: -7 = (ORSI : :

. ¥ ) 5 _E i ' ] '
Jl is denned ¢5 The ﬂqg_h} of the Subsionce

pes L.Lnfi volume .

ek g ) 3 ¢
spowaghl = 7~ %9 Nfp3 F =T .

_ - ' 2 - + : - e = . - e

e Eilg ) '-5.

O

LROWNLOADED FROM WWW.CiviIEnggForAII.Cqm_

..—r‘:ﬂ‘ﬂ
T Qe

e . —— T——


Arun Kumar
Typewriter
www.CivilEnggForAll.com


B o= _,J__ d? TR BN A
P= % dP S

Jf dm51'}7 € 15 ncﬂ dﬁnﬂﬁ"ﬁg l-U-I'-'L-_' P H’\U’i

c}g O =0 . ‘
P F B

The Fluids ore colled Jnfom};reasl'ble

JF dmsﬁy € 15 chon\ginﬂ w-r.i- P then

—

d¢ e
. B F0

The Fluiags ore called Cﬁml:'re__ssl'ble.

For 3&525 .
Chi\gh\lj .fompre&sl‘b?ﬁ)

1d eal qus € CLUE‘.I";OI’\

.
= a

{ncor‘nprca’:f bie.

pPx=m R T
Pp=5%S RT

g x P

iy . chcl'w nunbe (Ma) = _\Ltbjer\

IF Moch number { 0.3, goses oare Freoled as {'f_ R © )

&y O For liquids,

1':‘_. 3

(_'\l e
L i i -
R | .

|-II 'h‘
S

( Proc }‘ICGIU mmPressiblc)

consid eJ

Nale (ai I abm *Presbu_rg) — .

!,Jr:rl_ﬁ (ul 00 g}-rn Frr,f_-‘i.':'}rlfr‘}

. 1 ]
L€ ACT g

oipernbure cendibion

Ag:: - ‘j]ﬂ'\:}

/- Choﬁ\ge N cimsﬁy.ﬁ B
9354

Hﬁus

c.5f 15 very sell

L

Just hecouse, B —0 hguids ore

jncompressible  Fluids,

498~ kiglin2

e

100% L?!mi
3 W N

.r'-- LI r Ii" "
L T
S

._: /-0 ;"HCTOSTﬂT
~8588058174

x 1006 = o.5 /.

IS €4

Nolte:

mo;:]ulus of -aﬂﬁh:':”j' (k)

)
GYANPHOTOSTAT K~ 4
8538058174~

0

}QQHWUM{;;E ;:__(_j.i'lli"?r' Greyreort oy ‘ ‘?

_Ffom Jcl_alct'l gas e_q_l.m’ritm.

P = KRT

. « W e

1

.y |
«JP®NLOADED FROM www.C

_The‘l ‘rec_iprocq‘ of cump(e_qﬁl'Pfll'}T is5 kndwn as bulk

; l_,.ul'_";':_{knl
: @ g

‘*"} Sam e i?—mpva\‘ure. mﬂ

_ \‘ D}\Jj tt‘l
Y sound C D
. ,h

- Lu ‘g R A

- £

- ) . o<

[ t. =
P S . 4 ' =
:{: &_i I I"J - . I‘“:_‘.'-l . % ,‘?ﬁmjﬁl
vis T - ! | IR W, A W
t

U NS Y KA S TINES e
-t 3 ¥ 4 l. - - -
e

: R Y
VRS ~et & v 2 _ {_;%L}

I b o i
fth'EEG‘E‘H”I'} (s adeam 1 PSR 0.

: b =24 h 'f 1
"}'I‘*J-h L,}U{ w0 g:!',,'. L.’-.'..‘..:Zi { ] ,_"'".I'-‘_": o 1‘: | ' l\;
- T . .
I N AT~ ‘
alny - aprecdi i g
_17 s

g sl ] b
.
g L -
. T

‘lh_L

& L A
e T
e i
' .
& Lie

CT- fon5]‘m\ o8 Hhe

JéO’H‘\ Uﬁ‘\o} Fro CESS_)

ivilEnggForAll.com



2L TS AT e T A AL AT ST LT

1=

1

L e ] LS NTE

ugae

R T R B 1§

il S

rl'fl:.. '..""‘I L _T'
'il'_l*' g { |

-~

(N AT
e ';:".'l‘l i

il

N

I

( F’jjsuH'lurnal ==

. Ck) JsoHwmel =

P.

- 7. Adiobohc cornPrrz?Ssibih'lj of gos -

' dg

ﬁ)._..

Adra l:mhc ecr’un%oﬁ
| P =

P - m

—..

g 4P

Cﬁ@i‘unL

— c(onstanl-

]
o
p
é"__

] R 4 -. b . -
ool b I . N - d P =0

| ( ﬂ’ )ﬁd‘l'c-bui'fc

L )"‘ ) rdiabate

www. CivilEnggForAll.com

{

l-:."-

e~ £

S SRT =P

1
4

i
4

& | B "
! ':-;' r s

’. 7 f:
—_ n =

EEEELEXRERYY,

) r . _1‘* 4 e by
. L I = B
®

f

.H;e | (YP) hos kb be used.

; AClUG] _yelDCi_I'T Df’ SDUF‘-C’ N 30585 15
- ) ) . A | , nrrE(‘HO”
o'l - [?P_ _ (Cloploces ¢ )
e '(—r, -\ €
| L - N .
=" Y- adiebahic E‘xponénL I ‘
Por oir ('cll'—u*jornli:.) : I i _
.,
= |-49 h*lq
(N m - Hrﬁf}‘f"}}) ' : a
‘ o ‘;1"-"; L
TESE5058174 r & I D
. ., L h“ 5 '- ' :.
\ _ ﬁ_,_-"*f:ﬂ -.rh"?'.h...-":-"-l 1_1‘?1"’1 o . )
i pi" s -
E;i{ I ("':. | E‘"_.*f-?‘--. = 0 | '
o ma T = ' :
- o ! 4
- o P o
o I—f‘u-_'_ '“--:I:..', 18 L. :
HL : s B
4 3= ~
AL g o - —

i
1
)
i
i

DQ\A.RI’E@ADED FROM WWW. ClVllEnggForAII com


Arun Kumar
Typewriter
www.CivilEnggForAll.com


o I i s By W6

A

iy

. )
Ty gD (T

o~
(%3 ,-r! {:‘ Iﬁ“: F'\J A

- A
i "‘"-."’

-~ ™
rh‘ﬁ '.”,!'f f

iy
'

Viscosity :

"The huo od\iocth} lct\juus of o Fluid resist the nchiom

- of ead_l) other. Such a rdﬁdﬂrﬁ. en ol ProPg}l" of _Flufd 1S lcno.x:}rw

as \Viscosy l-)' S ‘ B

3t is olso known as dthe li';n*erng} kaoﬁ beho ¢ en

the lﬂjf—rs of H‘}e Fluid. | ' x

Bosic couse of viscosity -

The bosic cavse c)_F w‘scoa:’ﬁ Is_the wohesive lorces

behuem H‘le mf.ﬂt'{u'lca Df Flufd i'-f:_- fohe&ff)n- | ’..-‘

_—

#‘»\( (tronsverse HMow )

GYAN PHOTOSTAT

— - = - 8588058174 .
Il'___'__: T ) |
—T T
Ty _ _§
| Iy o
L ¥

WA S P rFa /r" 7 7 J.- 7 . 7 {_ 7 7 = — J:!D‘r‘l.l dlrﬁ'f‘!’lior‘] §

l“.ﬁLJIFD[‘C' X

B i .-‘I- ¥ ol ']"__";"J ; I L -
“"‘lﬁ rt‘_l\_.-rl"rt -..*_h.;h-*! (| {;grwf-ncnr—-.\g IGJU U._Tli'h ;J.D

'

. . _ _
Suilac e n i -:f.‘rn:liltflf-nj

. FH‘\QIE— H_}I“ bE' i'he GlWE.lO}.)n'IE‘_I'Ii {JF VG}OCI}}J \ﬂr-gc_ll'm
i hﬂnSV{IﬁE cl'I-I‘QC‘H[)I“I 0{ HOUJ-

\J??OC”\} grodion:- - _é}i)

o
J
& K 74 '
. 17 tan dg- dudt
Y g . | B ES
AN _ du.di
‘_.._.._--_!,4/ ) - de = vl
] | L dd 3 - L
N T dp anqulet dtformabion (ke

11

N ewlopg low of v|‘.5fosi'f'y .

The viscous Shear

T '« 4o e
dt Cﬂ?lj For
C = « 46
dt

A = Constun} Crol uhivusc,]j" Lok 1 ;

UI'\C; ”‘ Bl-‘S(‘JF |
MBNi“C’TOSE‘r T
“¥8058174 - Lb
(5¢)
- & 1L|i. !"'l .
< tign, A8y ‘|
Cll Ch
3w 05 |esse 48 o)
| st T
Jr Fhecms B
M 15 the direct
r‘pﬁ{a}? Mmeaswu U ent 0?

e - N | Stre
GE’JOEU}I lﬁ:]""-f@_@r ﬁ?.‘d ol o . o be}wuﬁ Hhe hwo

S PPPOUN o puis




12 * | i
- / '
- 3 I
B | e h
I = v
? {.'-'-I it
G Unids of e ) — | |
P& T T i “
;& AT cds _9&) ‘—r*
o Al | - -
. = S.J . pnit | i .
3 E% _ m 4 -
b Il b
? ) :"*--" ] Pﬂ S — 1. -N‘:S_ -
e E:: m2 ™ (Ta
:, é: i ' _—
; S MKs LH'H"" " . '
: L y B
N 1 Po-s = 1.-M5 ‘1.4
: s Atk
Do -1 Km s hy
o i 2l
1 K ' |
S I-Pos =4Kky "'-.—T..'
) -5 |
u GYAM PHOTOSTAT ﬁ! |*
. CC.5-pmt ( Poise>y” 85880581 ?..":!'F#ﬂ <
} ;Ft { ¢ a l
. ‘@ ‘
L_ = GJ ~ l’:ﬁ - fa
( " e
p J POISC = 0] Pamﬁ (a
: Uoits of ¥ . (Q‘"“r-ﬁ ;
y = L L.
S  |®
2 M-S uT mi/s (?*Hl *
- (:‘3‘(:; L\JT I'} (SthE‘5) ~ — = : — (q II .

=

/f . -

N

13

!

A

.

Efre& 0? '}UﬂFUDl‘UrE on VFSCD«SI-*\]' UP F]ul'd;

The moin reason of viscosity in Huids 1s  the

‘hesion. Bul in goses . the cohesion i1s olmosl nill. Thus,

N goses, porhcles ore N random mohon

—vae.n P::] 'Qol:;f.f} Brm::rn)

CBrownion - mp

kinemathc w'scosj',\; of gos may be . more Han - Hhe
f}jhomic vistosity - equol o d\jriﬂﬁl'c w":-a[r;:.&f}j or less Hhon

::]Jnumfc viscosi by depending R upor” fempeabure and Pressure
(gndeOﬂ-S_ |
Y air

Cetdm :; P

/‘zbsclule

b hus w‘5cf35fl7 of ge =

dfnamic viscg s1 iy

J F 'Iﬁm P?fﬂhﬂe i'ncrE’oS € ‘5._‘ —H—l EII'DCI] C}(-]:’Clﬂﬁfﬂﬂ }‘Elkﬁ'f! -F;]QCE-

Hhus, dmsi'r7 GF gos decneoseﬁ

Bul

%’.;1 decrecses  yery sligh Hj

,_g fﬂn_-._ decrecse *Jﬁfj I"Hjhlj_
Becous. -
P =SRrT
- _ - F
as =




SO0 6 0

W

r'e TN An
.ii ,i

Pl
] L)

SN

14

For II'CLU l‘ClS :

cohesion decreoses and

J7 ’rtrr-ﬁu_c_ﬁwe INCreoses

c{jna.ml'c VI‘E(OSI'}*}' 0150 d?treuscs

S :
VIScosiHy

5 '

K - _ |
Jf lempeaaiuse incieases. kinenahic vis cosily  also

decreases bul with very -S)l:jh} decreose

becaus e de
_ //1 crecses
Lol ~ ($hiq decieoses very .sli_qh;HJ
i I VA
th _ _,_,/'i 1 q G YN DHDTGSTAT
< ks ~EE53R058174
Ho decrease L:%-?:m_;;m.-; -.rt'.:_-.ti:'eif\ff 1S rmagre  rhan
ae b o R viscest s
For 505 e5

(oh-esiorr In goses 15 olmost ;o0

- e

- oy lg;—nFEJ'GTLLIE" mcreases ;oo meon 5‘1““’{' Vﬁ-‘oc.:)\/

ofo Go<S mf’fE"ISC": GISQ

-

15

[hus. the rondomness in “the motion of gos molecules.

will Incresse. 1+ wil) Ini‘rodﬁcE' some oddibhonal resishance -

in the peth of fluid How. (ic. viscosily) el
Yﬂas = '/:(Sag’ o | o S

gdﬂﬂ 1‘ {?’)g

aX

o

Due h:' th.FEElSE’ D *E«I'T‘}Fcrﬁ‘l LLre djﬂu—m‘lc vlsrm‘:l })0 0" D
Sﬁs (/"‘3;15) QHC! k{nﬂmﬂ.hc VISCE‘&I’\I GF \H[],ﬁ (' -\?J"TD }DGHﬁ f}’hﬁ}
IMCreecse 1IN Vjug is ‘rooTe a5 . Cempd red }‘O

increoses bul

- | T‘*‘x
/'/'"j::.ﬁ- - q#
858&3581 74 ¥ -
. l :
| 3
Lineorisabion of Newtor's -low of vl'scﬂﬁi}}: - |
. f - — i:‘
Thickness { ! % | ¥
0]!. ;—PDIU hi - F —> T louwy r)‘-lrr'r-}'fnr“-.
| T
P ' :
— J=° swioce |
A CfD! C‘ lﬂﬂ j‘l) M ELL) }-On:s ID‘U DF - vI‘S oS f}'\‘{- ]'E ;*:l'
C = _a -.El.d_y_ R
y 1. {
— To tind du y S
A swfoce oF JalJ=e
. (o = l/.du ) {-‘»‘ ele Cﬂj pr ronle 5
- <y Q]J_:G urtknown )

N F.l#f C'r DY Th:?.ﬂ )} o :"f'l'}‘,‘ SR S I~ e ke Tre e !

LOADED FROM www. ClVllEnggForAII com



d

BROCAPOD IO g

DR OO0 D

N Y e m | .
¢ 1.?.“ “l et t:: GE’} G (E:? ‘:E}, @:\l Hr! l‘:_}

1
D

- r 1l -C
7 , = )
- ¢ 2 [ h ] i
u . g
A | G = /-:—};- g
|
_’1, L~y/ Draj -FOIEE, FD = (s A ;ij,

= /”'U . A " (T)rﬂ\j Porr,e on H’"__EH_

ol !

i h .

-..S'Ul!"IJCE ]Elj _F]Ul‘d'} -

J¥ Plg}fz_ Fla ced* on Huid i5 mevin g Jr;ofw-ach,
Y2 GYAMN PHOTOsSTAT ()

8588058174 #

. ] f‘-’:/‘ [E"z'u'_]

I

B ..I8 L. P ]
cp Psite . girechon o

3

J
15 fbrcg' EE;LLUUH H‘IE ]Q\jﬁjﬁ E‘;F .F]UrCJE.

Drog force is (,PPla'gA on* the surince by fluid while Hae

JIS(ous Torce

AN

o
DRIRL

e |

o A

g sin® = Fp

: . _ /S F -0
BEXS3-8&1x8NZ0 = At 4 .,
_ k‘ MID—B

Z

M = 1-F¥5 }4115_5_ NS/rn

GYAN PHOTOSTAT
85847233174 7 | -

@ Find dynamic wscosity of oil- .

2

fs

OADED FROM www. CivilEnggForAll.com




SITARLEF T iewmny i aer,

19
F‘--
- 3

) Hnd MY such thol drog on moving Pioie l:j both 2 (H';j)l
AGVE? Huids 18 some : | \]_'41 s

O such thot Pbhal drog s minimum

L L L o a

/1
| 2T Ff’_f!‘ff_,?f ~
Mo

|
—

..-_..-l—q-

LN W T N N s s =

Fxed > Tolo! dreg force

) Externol torque required o maintuin

(. For the disc ro}o%'rr\g wit Hh Unaulor ve_!;_pcile w, FHnd

() Drag on both sides 15 some
fTp—c 7} _ U -0 ‘ T VO ]
e Jﬁ = . -1 51 A (Li_ﬁ,,;
L J & H - ' .
l . -
- | [.__Il_ E rg
A _ _"/t'i : - Jl
N H- ! E
= . SRR S
i _ 7 .7 2 Rt ~ T-_:;;};L i
T — = :é TS ST 7 = - ——
7 s%: bixed . ol Cu)
E
(3) , Oy B wdm dr{ﬂ . (1) ) fpu-m}-{ 9} c}m\q {'DTCE',
F~ = Fn+°F .
h

—
=

2TT/P}W ot

b L]
[ ]

v,nl-‘m.
- L fy

P4

. dr.

| OADED FROM www.CivilEnggForAll.c

OIT




ok

oy,
7™

i
RCLEY

www .. CivilEnggForAllicom -

(b Resisbve hm,_“?
G]_C_D =

dISC In Unﬁular \-E]UCII"f W 15 OIE ma\ﬂmi‘ude tb UF'GI CFFDEII'

direckon to +thol of .

Thus the extuno! lorque reqmrﬁd h) moin kain H—)e

J

[P

20

-
ZTr/l—l\;J _ rs .

Fp--r

g

hjZTT;/«MJ

-

T A w. RY

2k

GYAN PHCTOSTAT
8555058174 »

> Tokol drfje orce  ond

Q). F}{}Uﬁ{}‘ I-U:cLUE I'ECLU]I'(?D‘ ;U rhmn]‘mn HWE 1 .

a )

"0

1
ot
..I"'

\@/jﬂ//féj’/di

\

1
(
i
1
1

A

-COHSI'CI-U‘ an

)

9

61N X

| -
.‘J r> gar
h f

C'Onltt‘a}

R
S

dr
d4

{‘ﬂufj“y_

Ed

f_le)”nen) w1 Th ch}lUS
I ena g_,'lé:wm hc,i\cj-l-rlr dl a5

Hg.

shownir’

ﬁvﬂé GYAR PHOTOSTAT = 22900 ‘[ % ] Q
= . 8538058174 % h-ginat 7

Tokal drog. . 22wl R (.
. | 3 h- 5m:=~<
(E} REE!‘S‘H Ve "'Drci’ue_
CI 'tEr. = ClFD-I"
— w2 dr i
I~ 1 X
R T;ﬁ—f
TIJ = \F__j'/'t W 1 = c}f
h-sind
Q
gfnu}ﬂ r F&I"\ -
B h-sin & 4 ._!

The exitf_hol orque required 0 reinfoin the che

_ 4 . \ % . \ . - . - .
N ﬂnsuic;r Vf_lﬂu‘:il‘f 'S o7 mognmiiude T and 1P JiTzcHoh

@FPOE,H[C '%C) ’H‘HJi Dr T}n

Q(]W‘NLOADED FROM www. CivilEnggForAll.com



Arun Kumar
Typewriter
www.CivilEnggForAll.com


N .

Rheology

"3+ (s He branch of scicence which deeols with the

-Sfudf?s_: of different Npes of Floid behaviour.”

1‘:. -’

ch‘lﬂ- J‘-J--U

'Fiufd-ﬁ -
1d eol

1. Jdeol

4

F]_u ds the Dr‘lé Lohich haoave,

gre

- 2e0 v1‘5co5i}7 C Jnviscid )
Cp=02)

_ ] ncomf)res,ﬁl'b[ €

_ Z&g surfoce twsion cffecs. "
o |
1
T 1
/M
. | N
/ 49\ (5@ \
L di \_ Al

7. Nw-hjnf(jn F’UI‘C;; - .
| Tnaj follcw the New bﬁ& law of w&mﬁlr?: Th e
are the FHuids in which viscos) ty does nol derd PO

r(:dE ﬂF .Shﬁ'ﬂf demrmgn{)n
- . GYAN :‘.‘CT"*STAT
€~ _m S 8583553174~
d1
,,ﬁ*- £5 cension

e-q . Hake}

(SJ)I'{:’GCJS oNn EULFO(E )72 Shear shress ncrepses )
olr, -Pé,fml. sl |

-I-I-I-‘H,-‘m%-’ﬁ%

1 {-H

= ——

—

!

%
3
E_

23
— E e -.l
&
e ﬂ T {
B i
/-‘- * ;Il"' i'-:-__'.f‘
.1II ,‘t-
-. EI:;;E.‘,;.IJ
{-’-"" i
%. Non- Newtonion fluids~. - =3
The Huide which dont follow Nevlons law of =i
- r : (I
VIScosiiy.
L . | . ‘
t — A C dG* — pon- lll"t-E”Dl' FE'G Oon k-
dt = {,
- p 70 Lbet N £1 -
A 15 {?RS ) | — {;
T}F]E '\rr[]'lLEE {]F M hﬁj rd h:—}'j Ay ﬂ<_]_ :_:.L_
T = : S8 7 15
- £ i -
1 ] ™ = et
Rire /‘1. (-_*d E "\1“ T REs ‘-;—-f“ L e 5{55:}7’ C A 2 :
k ;:;E_ s G - i -

The GFPCLI;'D_HJ' viscosily “of  Non-nepionien Huids depends

on role of sheor deformotion.

It n_woj be of hwo %\{PES

(‘l) Di- |O’Eﬂi TlUiCls -
| Cnyi)
inC CIRIR ﬂiE Ci d}lﬁ'ﬂ-’ &"‘FC mahsn
/*"l app- [NCreoe ses AZL rovg : e IGrmmagns N
* 1'-::' _ - Lﬂ - , ‘.
Th;j T e {3!5(_3 Cﬂ“ed i -€u= i’hli_r—rﬂnj 'H"—”d




- *
R
k-,i“
-
: R
I ¥S=
W .'I._..pll'
I
i -
L]
L
L}
-

“9. saluraled  sol” of
hqng | |

24

d

D —

di

.,5[,1\5:0{ 1M majru_, _‘lrl‘tE" Gl—urc}ﬂ,

(W) Pseudo PIUSHC fluid-

V] SC0<T

(N <)

_ —Th&j are dlse -

46
al

Mk, blood.

The shear clrf_m&'mﬁun rate
called Shear

- A

1A

4

do
dt

Eaujajc .

GYAM PROTOSTAT

8588058174 ~

C]E'ITI'PO_-‘S'E'B | ‘H‘lE GPP&I‘{H]

Thipn in\g Hurd.

N

Yy

) 4D

IS

4L OADED FROM-www.CiVilEnaaForA

25

4. _]c]ggl E’;fn&hnn‘\ FIGSHE f'lLll‘t‘;

A ' B ore PG&_;I Hv C .T-u. —_
conshanls . G

tiﬂ A' '—EE-. +
: dt 5

GYAH PHOTOSTAT

8568058174 | .
X ' b |. L_(' X

- /blurr - ;
— — Thireshold .shress | o

f B -(Jit[c] siTess | - Ty
| B ) )

d 6
3t oo S
_ - JL )

f"-j . IT{JF}'}E POS:LE’, __ Hair _36.]; (osm E'_HC Creams
HUI‘dF ‘P | LJE r‘lEE'_l:i o _OVUcﬂmc Jié.lcl si‘fE’SS }‘D mn]ke H'\E.Sg
S [How bJ' GP Pl\j’ ] nS «5}-‘3 E_‘L;lr Sy £S5, C
| | | s

) Thi.r:g:i*rr_:}:u'c floid

Pl 1.4.;-.\;)‘ [_,- [: 7 ) |
N <\ £3

Tt

e
ﬁ L TS

i

d.E ‘ |
— -
- i - i - —
R s e —
. - a

:
Il.com

40

N
-

dt




26

—  www.CivilEnggForAl

I .I. l\.ll
- C O '|l|'-

I I l N P
N

| Ay '
{14
- 115

_ i
‘ \\
\
\
; & | |
3 The w“sa::si}*/ of H’?'IKG*‘I'DPI'L Fluids  also C}Lﬁt—“d-ﬁ UWeon Nole:
: ( Hh e - eﬁ =& A'L O an&;"aM } emn P EJ‘G}W e ‘ I F P'r esSSuye 1S incrf{] SEc} _ ™
..-' Jf M increoses wi th Hrr:ue . tThe FHuids ore called M lig — . dorsr't c‘“““st Y
f__ - Srnd c } N’lf‘i —3 chE-SP'l C}"*U“St- = o
; { ] f /M- dE( re c 565 IMIH" hr‘r"é: J""'E HUI‘CJ.:S cdre call E'c! . ¥ Y .}_un ;:H
- . : /1( 5!.!..‘5- —> - C]’rrh5 -"=<J____ T— conNns | '!-r_____;llf :‘
i ~ _gmde 2.. Colso called os E’}"-EDF E’E‘Hc | Flufds) o ad ~ 1§
i & ) ‘
o . L, _ | _ | NO chanse D 4 gay '
!' -'t:“*‘* <d Prntes mk. PGID}"E;. PEdeh'lc d:ug 5. che I"“D"“-fo(: dm\ﬂﬁ - s - f:;:%
| | in . _ (-
.f :‘_ glucose N powd Form - < K P v Jgas "
b Jos = —— I
R s Sgns | ' Nt 4
i H - '
> . b~ ) ;
| G Visco - elostic fluids - GYAR PHOTOQTAT Yo ' - =
| .. ST gas  decreases wiHh jpcregee
| } o 3583{}531?4 . imn PFES&M%,S-.B
; {*: | THIS s ”UI'CI I,U}'II'CF’ \5]')0 s 'H‘]E PTCJPE"b OF 'IL;"E S fU : + . q‘}_f
= ' [ ' | l | urtoce on -
| = G‘OSHC’U UP}_O certoin  hmits. EMJ ond  Hhol: H’\Ej- dre CDH‘}'iﬂLlﬂuSJj EBRCR
| - ' _ | _
| P deformecdt undes J_-,‘heqr force. ] Tloid . hay: -
. 73 e '\j m{,,‘ CC] rubbef G‘{ﬁ"h’ PHﬁ*ﬂSTAT '_ \j VlnS PWPUH GF mlﬁ‘Tﬁ!{j[nﬁ };-5
- TE3e806S8174 - surfate- orea uplo il moximum  extent Such o propesy ol
: ’ ﬁDVl-ﬁq pla] H d 15 | ; '
~~ g uid NEOWN : ' - e s
£ . ;EE:{;;-;: - I :‘J k S5 Su I'FU.CE +LﬂSI'DF1 T\'\«E u‘n\j renspmn 0*1- Has ot
f - - Y i‘IE‘PU f"‘*;!  2as the  {(oheoinn -0, Cohesivp IO L ) §
[ . k- - - - el Cf ule s I
{3 . Flowo - .
| G B B t- n:-:a't!.'.. | 1lr \5 mc‘in\j H”\L .
..-- o -.__:___ I — bE.CUUSE The CD}“! eston 1N th H - k o
< e — - — o £ goses is olmost nill,
@ V4 7 7 7 B A T ____+ x _al re&i.gl. )
- FI)((’CJ P,Q}E! FU
s . r the Some olume | sphere . . :
~: P has the minimum surkace
&S? ( . L | o | 2 \ >
,- Sheor chress on Up pes Plale will be in ——  _ve X- direcHon area ( {TT ) oM onNgst the ol geomeinc Skﬂpts-
- ) ] | gt
sheor sitess on  c¢on h:xchrl\q loyer wirh upper ) .
Flﬂ'lf ol be  —, yx2 X ch'r_'e;::LEor Q - _ \ _
h ' | ' N | | | | . . ¢ T 5‘-«'-1&3{5_ mO‘Eiu]e
sNea shess on contpehn jajﬂ O Hh low s ‘ ) - = ~ _ _\:,; £~ — >
5 - — —vp X Q —_— . T s T T =I | Fne{ ‘-'t;-"‘ O
F’OJE <1 1) ke Q\[ : - iiquicl ~ i Aaaat S - Il -
5}1:::1 ches N ' “ . * L | . - - — 2 SN T .
b © N Jower plate will e in > dve X-ditechen - : | | — - - 'ﬂ'%,‘; | 'T* -- Inside 1‘\"13]1:'_{.1.!1'4:-

l"'q. \'n\

PETNIT OADED EROM wannn CivilERaaEarAll cam


Arun Kumar
Typewriter
www.CivilEnggForAll.com


. = = Y J&"-;E. E't:.h Fo .=

——

] L . LT

'y —
.-ﬂ\
]

oo,

s

4!

0

| ~ -‘: I
, I '. ¥ J-i -
1 {'”:I iyt . - IE:B} F::::.l f J | -. '
- LR

f
“.-"

Ty

'i'.h.

f"\ f:'-_’,‘-"h

28

The surfoce molecule is Pulled }?j e othe
‘ecHOﬂ.

-moleru|25 g er.Jchcl chr

e,

T LT
@ x@ui

OH"IEmuhCﬂIJ susrfoce tension 15 Jdefbined o5 the

PU L,Lnl‘l Imeh cr]‘ Tree -Surl‘ﬂf_E GYAN PHOTOSTAT L
~ §588058174 -
o = F N/[m ' :
A

where. - . the tensile force dwveloped ol the _sur face

_—

due fo cohesion.

e cohesive foictz 1's  cause
g LT il i p o Fng
\ [enisich
P,ﬁ+__ ] b P, 7 b
T_a,n.sl'ﬁn

fxcess pressure on (oncoye side 15

(f’l" P:.L) = AP

Ten sl e

a°
1
]
(o .

mhesm C-

force

]EDrCE

-

,

ELLL

PEI

1)

1

i

1

=L

»

2

A

surface tension Fprc_e (6) 'CLCHHS' on 2T R.
Excess presswe CAPpPD acHn_g oh IPnes con Cay e.
| 2 -
AP.-TT-R™ = &-2TE.
AP =28 ' Ry
. R_ )
ux o Ped
Bubble formahop - | ] Stra
e . i‘ir_;_.—-_.r_
. e

IR TR . i hisd AT fiasaw

S N
f 5 — AP
GRY
F\F_H ' ) 8
AP TR = S- 4772
AF = _4S
. 'y

| OADED FROM www. CivilEnggForAll.com



31

HOI’L’\_ = Forte x dtbylacm ers} -

Jc'l ‘FDrmCl]_“Dﬁ . I | 3
. . . | o B
: E“\HH"‘- L, 1o strech the mo‘l'g_n‘al ( form Bl bj Ii"
: | E _,?' ﬂ - ) ¥ ) - - : o
; ‘ . )
— ' ) Hﬂfk - 6_ . Y. . - E—
r.‘ ?, g-:-‘-ﬁGYAH PHGT@STA}’ (6 4)- % 6L - torce . 5urFac§;H_
‘- ; s 5 E D g ol v _ - {- i "'L_:i
1 [ g lebB-l 74 = T 6 C 'L x .) T : g . e’--\ Slon. % .'.:_’::I—_:.
a I r - s T - |
:f . ‘ g f“_‘j KT
1T i C
: L— T - -
- | OP-(2R- L) = : -
| ] 75 . | ’ AP = -;
| ; The formmolon Foiel ) 1 B ' i _
£ : - O : : . =
L | ‘ ; J‘e 15 Eﬂff a5 l{- rEQUIre\5 IE‘D\S‘] E.-S'CCES-EP ' @
£ FrESSU rEu-_ kSCD +{_’€ \J31 wh ! I .rEDrm %KSJ’ lfO.L)EJ") W e DF P‘)j- XY 5SS = I )
C; 5 *
= pressure. - g _
G e orking Erod pr 3 2 TR® < 000 % A4 rp3
| ne . working thid  Flied inside — called pe ... 3 S = 'r
. W S '_,J.F;.'I'_.!. = -
€9 Waler drop hoe ool fled  ngde. ﬁj f =t
. L N ) ._; Jd o
GIf QULL.c Nnes w inerde as workl o -lu L ' 3
- \? FiU](]] , TS, @ir : | )
bu bkl @ For stele ()
= | Ey = &, (a4 & . i ' |
< NEdﬂE’Sdaj % | 1 o (A RO - lowes e gy é“a‘rt
- 2 ) . 23 rd OE;D!DEI ?OJ = ~ . :
( C;Ein(‘zfrl“ -af SUHEOCE" me_,r&j . S vof G!TAE @— .
_ E, = 6 (4mr?) X Jo0o
The work done in creatin ~ .
- o oam - _ | | | P G the SUT{UCE’ areo of Hhe =.S (‘Zfﬂ XE poe
5 - f-i*m"d filn i5 Stored in Hie Tform  of Pﬂ%mf-{a} R era J o |00 > 1000
; JJ ond s | e
] .
Lnown os 5urFDce wnerg o = 10 L 4i1* ) hia h \
no _ | - CATETS -bhighe chergy sho

- - '{}_‘E Jr"“iijh@' Fo"u"ﬁi—fﬂi ﬁne,rgj :6%‘046, o!wﬂa@ ";7‘!'2\5 }LC)

321 converted 1©  Jowest IPQ%U!HO*' en ¢ gy stale. |

T ey . 6. The lowesk 2
‘ pOlTennG €1 g = Lik) | - . ' )
f . £ J:jj | Gmiﬂ l\::: J-l\gﬁfj .\5}3515 \SJT.UIE . -~ - . - |
- " e - . B . v % l- . i — . L - Vee Wt — — N PR B o L - I - ‘“
The body glweys hies f~ dogiite T lowd  polerbal .

ROYRLOADED FROM www. CivilEnggForAll.com




TirkEn FIEMRI T ey e

LR DL ‘“n:“" .
i u-lEﬂ'Jf_,rr-H-‘
AL e
=™n

Xt

Ea '\“

-

;,JF‘.”THS and non

CIEFU‘?CJS QN (Dhef,fc::rﬁ uncl

b

C-o
J

Jt GdbP..SfDa"'" <<

when Token In smell I{UD?"‘IHU, out when

Pmcgd on gloss surroce, wntod grea 15 more dus o

VOLS

weH—inE Flﬁl‘c}s;
JF is o mutwol propely of
odbhesion “both.

h"cLurc' and ST PUCE"-

-

)

ud["\ esicry > > >7 o 1'1661'01"1.

Liguid 15 wethng  the sur foce .
Nater orr the \glﬂﬁ*’i C an\gle of con Fodt © {n/l)

-

e .
_W'I'U

77 r 77 .

for pure ---ﬁuqﬁu, cm\g-le of

C'DL‘ESﬂ.‘jn_

Leuid (s y e th ; |
frorm el 'ﬁﬂ 'j_TlE 5Mrﬂfﬂ

F
t,.r-..‘.' giF o ' ~
rT _.r_ 1'.}, - .'

ﬁ EiTLJF_ll{ Nk ')‘i*?f‘, (PR, - ’
J ; | N ' < 7

pa—

["Iacur_\r g.(“h_){llh ”f‘GU{‘he_S 'H’1€ 6’@55 -SUIJ‘:UEE cx!

-Lﬁhi GF c}mlo -fi‘s-e]gn

S Lo . |
e of wniact 2lso depends ypon the hpe of

,SUHEUEE’_. ‘ | i | -

I

(D!‘N"amt 15 Q"’('Lﬁd&b 5111%?"‘(1@'{’_
Campieu‘-ﬁH)

lo'fgf_ drep e

R +
y y o :'f"' ; [
B L

AP
b

<x 0
LI 5
s

&

) " ey
~ b‘i.}“' P
3

b

LG P::Jr}}

conbecl

©

" . ) = s
3 ._: 3 |"I . i !
1 '] ¥ e o
I E.. -. ~:.. l .l -
ik - [': T - f = _ )
.\._."r. .‘J -.. :.._ ; . "" -'l..l " 1 o
_-::"‘ ik [ a8 <! | gl A | .
L] | |
" |._
= § N VT Ry el T Rl Pl T R Ll L el 3 FRLT At I} s ' “'f' 9 .".a'.n..'." 'iLE -
r -
[ ] .

Lyl
oy

INE

e

al

%

1]

» 7

e S it bl

23727

= F |
; _ - - ‘|
1
|

CUPflltxrfly*_
When o tube

EMmersed Nside g fluid +then
égPthl-ﬂ\g L-‘«FDﬁ* Hﬂt’_ vof’}‘Hnj

"‘QIU"EJ fevel  (haide +he Fube
Hen- Me}-th noture  of lrquid,  with  j,he. surface, “This i R
.3 - 3 v n\ﬁe Or --*’I?‘ "

f
a Fine dramefer Is o {

of V&U fine diom eter

‘#'

fall o the liquid leel in o, Fube o
Phenomanaﬁe _kno@ﬂ 05 Ctrp,s'llcmy. ond  this Fube o}

Hometer 1S - kknown s G:-I:;'Haj Fube.

Pise ¢ fﬁr_t |
GYAN PHOTOSTAT
;-

- 8583058174

- g':"f"*"- . 55
iy . . LY
- | I :'"* ;: ]' '{i
" e
L g - mtenf B quid  ( argle aof
_ R ) A=
Vel s L i L AEASeR AT '
= M Sl conkacl - © )

S as 8. 2T -

| -

T e

p— ". 2 - =
L
i T L\ :.} {‘:“

| OADED FROM www.CivilEnggForAll.com

05 &




F

—_
L2
O

)

4

34 )
. ' | - i
* - qQ ) : R -
- K_IQ tcul' LW O
=2 I 3 J_ Cu}"
. 1
T3 a2
r'-_. - d .(QSG‘ (Q}TFI 'l'_ 2T7r,) =17 (rlz"rln.)' l"‘gj G—I-a | L '
. L | | e - 5y If for certoin Fluid Congle of =+ Hee |
2M-§cesO (Cry+ 1> =T (Kh+n)(h-1> h-¢q St (' Tt 1 o J _ ConfaTF~8) the rse in
s c.( ('_OPl“GU tube 1s h and if the |e.n_31—h of tube 15 less
. t . - -y Fe |
r h — _26¢0s8 P Q—rg Hhon h  then
~ Cr,-r> - %g et & ,. , _ .
2~ " Q‘ll-g -(1) CGCOvI-'\[ of the free surfoce of Hud C"FCLU"J)
{7 . .
. | = @“_'I_B nside. qu:‘llahb witll decrease
L Stoinelese -] e ; | - _ - A
Sioineless 5"€E' hge:JJ* HOG_J"”_‘} ola Suffucel GF'HJ_GJU. | ) ;‘\n\glﬁ of CDH‘"D-C‘“} CC) will mmCrease
. - - o (e a an Bol  the waler will nob spill oul of (aPr“a .
'F:' Ne nreedl —_ . -'_EJSHF-"S- = R P U
. ¢ e @ ct’a81 7{{_ N - '
T - L_ Y c‘ﬁ . " JF the lengt of apillary TS rurther recdurced fw Hhe
= ropy. T . surbace o _ 3 iautt . C container -:..tﬂh:;i!; ot b becorne
I} sinks down .. | Cg “ Jo“) RN mimilsScusS g il LECTiie Gl L e el
HJU&)‘&}- F
(28 (058D 4 = m q - O | o
" www.CivilEnggForAll.com
L - lm\g:"h of needle \[[3 - IVI : ngg Or -CO
M- moss  of Needle m \}

b

a2 =

=

a

]

& =Ew

3

QMLOADED FROM www.CivilEnggForAll.com

3


Arun Kumar
Typewriter
www.CivilEnggForAll.com


LI, % g o
TREAYYTISTE W .y .

o,
il

#
tl" _-l-l-u- o —
2 =

Pressure Dﬂd ks meas wem ol

Pressvure - |
The exiglonce of molecules in a _gslm is exishance

or pressure. | '
MaH’lémuH'mlS, l'n}cnsﬂy of prcssure 5 defined as

-

externol _r?orrnal ﬁ)rcei pes unit .cn;ggf__

- .. - E

A L
o - (giyes '-Frﬁﬁaﬁl'h\g

L3

cflech

T Externol normol force CHhrust .

direchions) bul .pressure force 15 o veclor

GYAN PHOTOSTAT
- 85880£8174 7

Units of pPlessbre -
(i) J Pa = 4 N/, 53 unil-

' kg | 3&)- N
{H) J \9 = - — &&)1}&!011 N}ml
c-mz i —Ly 3 L -
t . 28
s -
CE) bokaer = 10T fu

(19) ! 100,325 Po
) FP5 system.
| bf _ .

| - j'ﬂ(\b}_ = 1 PS5 ] C FJLUWG’ P Square fnc}))'

| 3
(254 amn) (254 )JXQO_ZJE
= 68881 Pa.
I.otm = 47 PS5

——— i F o .. W —

37

- 4
) - I ¥
Pressure af o Foir‘:’r n slehc fluid
C derﬂé}‘ﬂ,HC _BFE’SJ‘&U;’E')F E\%‘f‘
P h =0 | | :hji
S ¥ i ¥ T”
) h - T
: e 4
dl‘IE ——  fluid  elomend- . C‘*&\’
= aa -
d ¢
777 3%
F‘de E]cmeﬁ 5\‘}5*&1‘;‘1 - {
A
GYAN PHOTOSTAY P b caadh D gg
3583058174 l' -
- P+4D -
As it s gLox‘n: F‘]Ultcjh
T d P A — pdA — (dAaTs
__"_!'i’P - €9 (T SRR AN AN +h
; pressuse N reasing  wikh
i he{ﬂht )
— P h

[
Ve
O
I

& o

g ¢-g. dn

i
— ot h=C peto

¢=c
we ore (thicl cﬁng cﬂij

" Huid cressure.




e e e e e e

: ; J F- 'H"E - ron }—D,n er 1\5 m@vfﬂﬂ ul)ll}ﬂ rd L{)I-'}"h QCCE' U&,_"m GL . -
__l T {]ffﬁ'yl (U:.) |
i |
S
! | 1;1__ |
€ ’ . .‘:"i:j | ”'
& - | =
(P+dP>-dA — P-dA - (dA-dhd-gq =" Pax-db)ig-q, >
£ P
“ o Cg-+a
~, J ‘f Cﬂnj_ﬂ 'lr'l A | iif_) Oy Iﬂ\Sl EJU N WA rd M;“,’h GCce E!m—a}{m a
_ o
q: P= % Cj-—-uz)-}?.
5 .
For SNANT ..
gel € {_Tf?f ol T antoin er GYAN pl”‘i'{vrt'_)‘:f?n?'
= g C9-9) h
= 0 C welghless wndihon)
-«EfH' Uﬂl—" OF PFE.:S&U e - .
PIEE-SLIFE con L"E‘ rep re.s , d I :
] . ep enic {;17 ‘hmﬂhf of Eluied
column a5 rthe ressus . .
(o5 ¢ pressure ol boHom of Hurd 1% 53[7)
lolm = 103,325 pg
- = ) - Joi, 325 = 3000 Jn® X | .. 7 < .
5 2 3 S ITILS‘ e }-‘Hﬂ.iu-
}’vrﬂ-ir' = Jo-3 ) T s

S —

LLELTLYY

1331

<,
e’

+

3

-

4

y/

'

=EE

X"

f

lJn terms of M ercuy
101325 = 13600% 8 * hy, :
Iiﬂ:?ﬁ[} palin f

—

J lu]‘l_’n = 163 m NEJ}U "'—'f FEO mMmm H_j.

ﬂ)ir{'um}'. ij.PEf: of .PteﬁsurE’SZ

& A%osth_r{c Pressure )

=
The pressure exXerled by envirenmentul mass 1s

knownN gs (‘]']TngéP}'léﬁc‘ pressure.

2. Absolut e Preséure:
it s The lohal pressure 0?___+_He 5J51run meosured

fromm z2e0 level. This pressure is olso known os net pressure

5. Gﬂu\ge pressure :

- i
J1 is bhe pricouse of  the syslem oo o, -0
. g T % 5 RPN S {_]
thove phmosphesc  precooo 0 L ducs

$
E £ Nergom pressure -
:

H is o pressure of e 6\],:‘;}&!7'1 meosured below

the “atmosphenc pressure volues.

Naccurn  pressures  aré n&\qnh\f& Jauge pressy

Oﬂd \HGU\C}E _Pre5aur25 gre DESQH‘!E ‘N aCwun PfEEJ.sLU{S

y - Paks
‘ CPabs — Pam) = Pgesge
— - P ohm.
( Fobm — Pobs D = Fxacmem -
*— T - - Pobe.

NLOADED FROM www :CivilEnggForAll.com



: -
CQI'H;ENHOI'TOI _‘IPTESSUT'E. mEGSUTU‘}’lw*] GIU”.‘CE’S-;‘ | .
(1) Borometer_: —

.]\[ IS @ (JEHlCE LU""Ch 15 1:30.5! Cﬂlb LLSE::;I o meosure1

locol ahnosl:hmc pressure. This dewice s —made by Torfi. (_e.ll

,.r"

LLE

"*Q‘s,. 4"
'[ m &

Vﬂf’our Pressu

of Hg ,ﬁr
' ) ' |- ﬂu.-...%
— Air Fu,mpec! ﬁ v
GU"]" 'l . [M Mo,
B ]
A5 R
| | o |-
O L hyg -
. i sl T TR .ﬁ:;;)“l

Napoyre pressyre is PrgsSUPE clue f‘D #he_
u"‘: HWE ’chulc:J

[ * .
Here +hoe r“imurj Nse 1s nol

he PFE_:E e rl‘-rptf?nrg Gi H

e IUJEJE

~dissolved  4oses

du e

g

i
m ] ~L A 1 |

DF [ K0y ryy ~1 "k
il -
wnen - the ¢

Ny

T2 er g j?l-_'f_-..i f EIFE%'EJ.

> : - .
Fﬂ_:' {h C 1EGmE fl[j’[;f’."f | . L i,j

Fatm

= Pﬂ:Fﬂ'LU‘E (‘Hj) -} gH\ﬂj ] h

Vapour pressure qF Ag 15 very less .

while vopewr presswe of ale 15 _I rd o}
'3 !
canngt b negfecled-

GYAK CR T O Tﬁ'—"-LT -

L)

"’E..L '[_r

Pul"rh SHJSJ'_] ~.2_*-=.ng581

[

h..,,J
}.;.3..

AUy b |
g 1S USed 1N . pressure mﬂosmng devices  becgyse.
U

rr) _‘” !'205 VE’O' h:ﬂ}'l ijé‘]!y C 1255 (_'ClLL.:‘T'”tﬁ hE‘__,}(jl"[‘l‘)

(}( J)l ha& ,

L] I ¥

o}

%ﬁ%

,_
7 R

=
5

I — e —E " — v

=

A
o

{

3,0

-

11

=

2 4

»

g

N

() Piezometer .

It

MEo.SUS eryy LUn

1\...---!‘-" ‘.
.1-1_1-4":_;.5#1

T+ meosyres

41

orly

J+ meosure gouye

mm‘d wlfﬂ

Q 5'%01;35‘1} ME,;_ used for

tHhe

CloAd, medvamn

Cxved Fres.sure;

Jl‘ ﬂ'-IE'USLU'E OH\J Il"q’ufc}" F-f‘ésﬁmuc_

: _'i LAY T tl US -

(.-

Ur‘('% hl\(_j}_ﬁ

i o device

.]’_..

1L 15

Pr f 954 5

of ,lquuicls' or;cl qos6es bohth.

05 [Monomelenic

-

Jjn

—

b

J( )\/

1

=~

Hyid

Uit of pressure

1 .
Tl =

mono meter Hhe

Pfemme]ér

C dtﬂﬁ’-l"]’ - € '

Y} rom

\WAVAVAV.

Hg oo

PTE Ssurez

le

Roremetes.

B -
s HUE - ==

Pr{_%&u Fr<s

addjh@ﬂ-‘;] HUIC‘ 1= UQEC} colled

e ———— —




FOR MORE EXCLUSIVE

CIVIL ENGINEERING E-TEXTBOOKS AND

GATE MATERIALS, NOTES
VISIT

www.CrviLENcGForALL.coMm

AN EXCLUSIVE WEBSITE BY AND FOR

CIVIL ENGINEERING STUDENTS AND GRADUATES




= el gy
by e Sy T FLALES g v oy

7~

42

b

¢1) 5”1-‘1‘)]&'. U“thDE I']"IUI"IFJI"EIE;‘U:

| h FEDCI—I:hj of 'mr:mcrm;ela; ((‘-W—

-4 R

L]

— TN . f
Narometnc #Hysd ( S P ;"'”“

L]

Mg C 13550 Eqlmd) <

. )2 )
P =Smh- (21 S cqavae presaures ]
: : J7RJ € pressures ! P+ (3% g300x gD~ (0.2 135507 9) — (1-5%1000%g )=
28 DIFFUU-]'}—"U’ U"’ FL-'%JE mtlﬁgmﬁ}{f: - ) Fl—— P.l =

L - - b
J- meosures te pressure ference hohuewy  hoc Foints

e —
n
IR

%

' l' ]
= | ':' ol colume - -0
C <) i
f:«t ' woler = 1.6 ™

L_%% P, T+ Ci-ﬂ%joaxﬂ)—u.s%IDODX_j)ﬁF’1_+-£.P

AP = .

gx -+ L= 0-2
L = 0-072

Qi! colurmn =

Wty =

- -

/NLOADED FROM www.CivilEngaForAll.com



Arun Kumar
Typewriter
www.CivilEnggForAll.com


f
e
l

44

= i
| - - ‘ - )
: Ser\Swa'Jj of Monomeler-
3
P& | 3 : The extenl “of reoding in Hhe oubpul- imb of the
§ r - - = - txﬁlnso +F}(‘=0hz 9 - 1 “eung.
B 5 . . . ) . » -~ !
g ) ;_._ . ~ = - MUﬂDmE"U‘ ]EDr Q me- Presf,ur!: .;}uf'li‘ Sence M lrlPu} hmb 15 Lh{l}tor_;j
] _ | as SE:D'SI'HLFI'}') o? mdﬁcmc}ef . —
: {.: . / ' Oll - 'C ] - 1} - - _ \
' 7 iP Z0 ' - | | R
: /1'; [iﬁ 3 M)D}U « C -5 ﬁSIhSO} ', 5_.+..a-:':::~n
E: 1 ) ' .h..__;ﬁ' #
Vo T *"fﬁ e 0
1 - 7

ﬂ/ 0 GYAN PHOTOSTAT
(i ~ - | ‘**853805317*—

i
%
|
|
|
|
|
|
!
|

xsin 455-grsingS =0z e Wl o | Q)

x= | : e

- . C3 - 31'5“—1 = 5) = + | \\ : s ’ ... {r—‘:}:*r;

| Cu‘ b B2 h “ _ - }7 !_5 cn”ecl Sen SH'H'I 17 DF manomel‘ﬂ; yor D[‘P“fd FI‘ESSW:" '

water @ (1.5 + x50 15 )= AP Cexcess Fré56u.f e ) ‘ 3

Hl-: | 1 B ' B -

= G]-Q 1 o To increcse 5@151’Hvi1\; .

61* | Jr'r'l':ul imb is (neliped- :
- _ . -

. ). Bnd ¢ifitronce of presswe C(Fa-Fu) CT-Q |
£ | . _f;/i $ ~
A : > A ] -

| |
) i '
< i ! - N
{ | QIQ i - :i:
| PRE ~ |
E-_ B . _ y . | S'EJ_?SIT'I\.ITY ]S [h[_‘[@{]aecj bj / 'i ) ) hi'l—‘f_f) _
A | | L Sine
Pn + (26 XE8VOXG) — (12X 13600 X ) -+ (12 4 800X q ) IJ .
\ —~ J ) 4
- | | J _ | thﬁ ThE r{:‘adtnas are 'ye_'j 6!‘:10!1 1""1:: 5&]’"‘51“\“5 OF’ 'H'lf
— (rE%lSCGQKj)— (lv‘xgocwjbz'p'ﬂ ' }_
-2t ﬁ‘|0h{jl‘“‘|€ ¢ 6 increosed 1:5 mclmsﬁj Hhe il limb

Pr-Ffv = - o |

it

NLOADED FROM www. CivilEnggForAll.com



) 47

a _— - -
| _ : = i

- - .P °| N _ _
-— - il . . -

-2
2. Shroin Jorige Hansducer. -
:H Cﬁn‘“ﬂihﬁ .V@-j Smoll C}');PS 0{ 5mﬁﬂ -mO}UI‘UlS 1:

C‘*?J”‘ij\?). The smoll wire cominﬂ out of hwo chips is -

G%FHEC] '}'D :DD}_CL AE{/UD;J;I‘GI"I lSj\f)l'Lm CD}'LS—) 'Itﬂ meGsure o
'i'hE \S'ITGI.I‘) dWQ]@Ped‘ L 5“1

I <

il m = )
ek i

.
! P e
§ 5

Iy L = .

-l - '

=
~
. = R
~AHAHAHEICECE PLLLLeLe

| 5Lumm\n§ﬁ§>\>y
T, "){

-H:I.
"
¥

_Jwo chfPf, @

~{pas | -
Sy o)

R
& g
.r B
.{,.l.i.

Pros N
T =
e -
i : w = i i" i
c{; = i £ i
iy :\r p :""I o " 3“,
-\. =3 iy et it =
o ‘f E
S __.-:r._ e =1 i .

; '-."'r:::::.:- 1
Y

) i
] A
o
i |

—~ - . I )
- -1 - . - : : | Ne lq
Sensihvi ly 1S c:}er:r-eosec;] l?j (51N g) Hmes I S E;Ck d MQIDPQCL ore mEELSurgcl T )l errm S .5! g

Stroin.  (Cehuin —; shess —s pressure )

: m =
¥y :
3l

= {lhen tHhe pressure difference rwclf_ngﬁ) 15 more her

ht o - "% €-9. On rood teshn " L
£ SensiTivi f\f ol monometer is decreosed. (c/s dregs can also bef 3 9 of vehides B}
C: increosed 1o reduce 5m5fHu:‘-’7 ) . - y ] o .

- 5. Pieze- electrc +onsducers -
_ - . -

- Prezo~ pressure,  elechnc - emf 2

: . o
Pt The_ @“1E 15 Cl?_.*JEIG "«?_Ci 1N H’l 1] e v +
L A | - : - - E Smao VETTED T3y { 7 >
s Mloocerr PFE’E~6U re WQGSTJTEmm', dggrlﬁgg‘-_‘: : ¥y _
£ “ > ki 05 Tne F!'QSEH-.”E' 'S Eif-’-‘j-":';?a_}- Thrs Properte s T .
ki -t TX - : ) 1 : ' ' ; i
T~ { I G’"’ ESSEB_:E ?; -";f E . - : | % g T % | :]
- - e 3 N Quoitz ond Tochelie solbl
[ e : -

(lere 15 omoll Hexible whke imsicde  Hhsis Jauvge.

Ji imecoules df:g pPressésure  Obove r;-"-’!f:.‘;fiij"li'}%_',f‘i( pressures
i

,orrlj C\qcu\gé pressures)

——dE

Flex bll l'bg

) -
.-
i
- - ;I.-I'll' Hu
L"*lu.--l' *h\::hf
;o “t
|
y *

r T 1 I
b
§

NLOADED FROM www.CivilEnggForAll.corr

.4




]
H“J‘J h
ill-: |.I

PF-H

Y

N /i/, .
v T
b4

L - _ - .)':-f

“i'zsa Hg fm 3

C:’ ' - | .\ 30

-G fﬁﬁiy+-(%%j)bmm5i§£{i

-"-
-3

‘T wot S ;
l .
15510 30

f r
o i

GYAMN PHOTOSTAT

- RERLO58174

'h-—-—-a-

s 9?5_ N lbﬂﬂ}{:/l?gg

A = 4 cmm

& 1 otm = 101325 Pa

- -

o

‘:—*’ -i !iﬁ I? — N -3£7 a [-h"l

~ * L

L. {

i i ,_ ‘{;ﬁ ::TT_
@

131 X0~ atm =

1 Ps1] = g¢6& ofm
5
peg .
1m Luaftf =

0-09F ahmn

1 salarl ‘Q*E Hj-

GYAN PHOTOSTAT
8588058174~

kﬁf < bar < c:Jl'-Tn

_(m %

ey _-‘:-.'.I-.
-‘R‘_‘i ‘I.:. s Ii-*:

- o
L5

3448888

44442

il

'E!

ok i :.-I
¥ _.-5{# N r
; -,

Y
¥

4

] v
L

L

45

§

.
\

T —— R

FLUTID STATICS

-—

HJ dl’DS!‘D‘l‘fC PI'E_SSUT'E’ on - 'H"!E’,__ Plﬂﬂe GUI’FDCE'

.-. ‘

¥ fomm N’

.
iy

- ' i
P 1- r s r " I- -
1y - b | | T
1) . 1
s a4 .:l.d_ L T L 80|
T | L e g s oF
LR | L] | |
1 - 3 [ ¥
L B e 1
'«."_- - = i
—_—
I . ]

p
ﬁ.

;

%

-* ]
~ . . O
! ] ~ e 3 P t'{-‘P
‘ sind = _°* = -— - o
\ 17 —
| . i L-P.

udroShehic

J7

‘FOTE S

T LT OPERePRH DY I FETHIL Y e

A

NN B
| | i
"

V)

(o

-

Q.

2

”

> ®

et | OADED EROM wnaann

f

e e—
e e e

-
3
b Lty
-
¥
F 4
%




J‘-’-"'ll ¥ o |
e SItr

dece, A and @ for

locohon of CP

Hhe bod\j known os

Jf \SUIF‘DCE’ 15 ]LGI{E’J"! 1o more olEP-}h T

CChep =) will deceose. i.c

5h:ri

toward s

the

i \SUF‘FD{‘E‘ s foken fo e dephh,

= -

R e = e .
S0 < 5
- " | ' Vs
. u ! T _I:' _F? | dec. s ©
The resullont  force s Posal'ng }hrm\qh Hhe Fo.‘nl‘ on (‘M’q Eale h*;. A -
HCEDT}T‘E D‘F r essure. - g - ‘
i q-é : For l":orilljl"l'l'ﬁl 6u:"ace’ © =o
) e | I‘ . . T('P o= —I'; -
5 dF-y = F- Jcr | 5 (vorigon's i‘he*ore_m) y II - For verbical <urta co S = 40°
2gh-As3.her GYAN PHATOS TAT III , hee = B o+ <@
| \5!n9 \*8‘:830531@.;’# ,,} «—Im'é - T A
T;CP = SN O =2 i - ' R—Iﬂ": ' |
—— . b dﬂ. :.:J ' : ~ ) . ) o
LA b J:f ” ' Few verhical surfoces: ——
e N GYAN PHOTOSTAT
——E_ (IC‘G + j A) QTI" 8528058174
| * X | A=bd.
| Ixx = Jeg +3%A - C‘_—"-4 l h=9 .
_ eIin?®® 2 | P I_I.“ |: ' "
B . _I; A 4+ Jc.g‘ | | | CG. l.ce = bd3
h ' A Lsm@ _ G_P . hd. 12, -
_ - ‘ _ | T’\ c-P. _ T.‘- 4 '55'3/12
hep - h 4 Jee sin° 6 C‘_"II"Q - dj,- bd
h- A ' =
- _ C'MI'-‘ : a 24
c.u ; >
_H{ Ly SIn B C*\I'P !
== — c i : A~ bd
H _ A X ‘ﬂ' . 2
- C K . = 2
givenr surfoce are censtand ‘n-_a I -_i--d.
fﬂéreaSeq ) (‘nﬁ: J.ca = bd?
S S —
& i 3¢
CE!T!TE U‘F PFE’SSLUE’ (C-P) T , L bd-”
Cenire of \gr'awb (C.G.) 0 ; /56
- | ()
h — os .
4N

1
Dep h -0

TL‘F =Fi;

or

'



I By

A0 0NN

1
N/

YR OO QO D

P g e -
't:-fi £ vy o ﬁ_’l,l

™

~
! AR
L] Ay

N7
— — -—

52

www. CivilEnggForAll.

~ _

\ < /]

N

-

com

//\\

A T3

Inx = lecg q._(#ﬁ-z‘_' TRt

N

—

s A

T Rt

Q. Fnd the force Fa in orde o keep th gquE o be

Y

)

oy
.
&
~a

H\jch{]ﬁ;‘ul‘it force - - ._
= 2+ 2-5 stn 50'_

= 3-235 &

S,
\
U
A

Gy
‘I;
I
o
-l

(|

(1000 X §-& % 225K i3 )

{f

43x.237 kN .

. v Jco sin ©
I')CP. - h+ “

ho A

: . .
' — . i -
8.9_‘3_.,%_ _‘gl':l"'" \)“‘_ Sin fgﬁ.—-—

I\

e ——



Arun Kumar
Typewriter
www.CivilEnggForAll.com


L
R R R 5e #
54 -
S - i
: . - h _... _ _ _
]
;.? ’ R \Ierchi c:mrﬂ:jsfé P
1‘ tf- T(ﬂ/,E mﬂ'o _ - ' -
5 ;i - Fx 282 =Fa x> " B Fv = S P-dA sin O ™~
2ZF X 2.82 L e _ _
Py - 5 " SIN30 o - -
R - s

| ..- | dpe |
!, N — Sj S h-dA 51'1'7__‘ B G}
[ | - GYAN PHOTOSTAT « i

|

i

.85 968058174 » =33 &d’j* ¥ h-dAsing = <~ ¢

derosl—uh'f: FCJICE’S o-n. CUI‘I"@CI sur:ence: ,-’;/:'

e — R R
B | ,. o 2 e
"'-ll-,:'—-j'- 0 y N er % "‘!-—'—"" ) | '_;-‘"': f 'I-i
L < | r j ()) + - volurme above the curqec] syt fo ce u_F"D ad
- = 2
| : 1 s : free curfoce

%%-ﬁ%a%%

(T 1)
<
v
RN -
VoA
5, i
) =

[ : ‘ N irecdio- _ - _
/' in honzontol dir .05 -c!nec~h0n o} horizon ) force

(Ieﬂ’f’o ¥p) VE}H('G, _F]ghﬁ'

~ Fa = ’3371_ Ay IS éﬂme_ C"‘}J :
. (3 cor be bken 5efemhlj)
& where  Au - PmJE'ercd orea of curved _ 5UF+ULE= iN SN :

r'{—*_) | -

7; | . hﬂhlﬂf”—ul di[e(‘l_lor'} (Dm ’foth} ?Jg_ne.)

¥ | ~Jv T
e : ) __ F 7N
) dr_.r-‘d T | ’i"—i Ié - D
E " = — k'l* -
| I B 0y |
. - A i
/ N -
-E;'.rff ;7 c’ g _ a
) C Honzcn }n] Onoi 515 . ‘\slra .,
e Fa = B p- dA-cos O -~ Q:IQ }h
(-3 ‘.
N ) . " 4
-’ G = S gTgn dAy . c ; Cor hUF’iZD‘ﬂ}TJ) h U‘JSIH‘S {
retn gny e pedzd € R 1@ cn e Token Fogonel
- H
C -
el

u,u; LOADED FROM www. ClVllEngForAII com

i e ———




56 57

- o
- == i
- i
H _ -

F £ For Y_U"'lfﬂi OI"O!ISFS 'FH; — C 1000 x 3'81}( 5 C,ijo') ) - N —

r E ) | @ cCon be ' '!rukm alone [l) ) 1 4 2] LNl | + g ,

vy = 1000 X 3 &8IX | (grad— Trczfi] 10 L ‘

£}

Il

J f; _ (@ ond (3 @n be token }n\rqei‘r?u(;]):

l'; AT K-r 'Il =
f ~ 1 _ = 8§69 kN | o)
& = Y I“"a Force From™ o).

3m  oil (%00 Eglm

g £ ) -
- ,:;il‘?: ‘%F}j
4l L ‘F

|
GYAM P I"’OTOSTAT '.f'?_/

: <
; & . Fnd the okl J ]‘G'h -
Lo hydroshatic force on the
C
s

| 5 cuved surface. |“II _ 8588058174 ¥ [ E ST
| p V | E : _ Y o CTI"'A _ | ,_ ZTtl_.-Pr?}Eo |
: ] - 1 -
e 7 2 .. _ F
! = r" = = T . ' = dr
@ | F o | - "
F _ LM [ o . y |
; = _,._:ni ts } 7 - o _' II Ii
S = Gl | :
Vv
_,-ﬂ"'r..-__;--"'_:‘ : : ‘ | AH
-] ol -C Zco kqln - J | — ) "
“_J g 1#H~ -— AR Ol S '; y . A hY
.' cjl 2- { ok L 5 Sy X0y ) L
C«.Jrnrnj‘iri o - — 4 2o gl

|
|
é
%
i
|
|
:
%

Hod

CH.J‘dH-’ fU{'FJ)

‘—l"
v
— T~

TN

‘ | Fe, = Booxggl % [‘(‘SXI) -Ffzj\]xlo T

ﬁn‘-’f"

' - ; #
u _14
< B
[
1—-—.(“ ——
P

— I

a
Rl
Joom

- Z v

kX

4
= b%; cy L

Force from the water- GYAN PHOTOSTAT

N Qro 3
; | -ﬁaaﬁffﬁﬁjz&ﬁ'

wady  F &

| [
\1 0.‘
| U
1) -
X . :' :1
-~

AR EN

4t

LOADED FROM WWW. ClVllEnggForAII com




58 59

3344

N
R

1.

-
®

!
o
(o
&

dero.s}-n‘i‘fc forces on the bodies -

(Arrhimédé‘;%': Pnn{:fplé) = Bugjnt\'f-

IEnggForAll.com

8553058174 7 - |

M- moss  of body -r.':'}*
. Hh_an o bodj 15 subme_rged or e,rne,r,f,ed F:;Jb; af . m - moss of xSubmuHccl bodj - . :—J

ForHc‘:_l\lj ihsl'd:e g skhkahbc Huid ﬁwan The resplfant thl'OS{'aHQ "';J'“B,;fj_ volwm e of bodj ' - ’Hm
force - ochh on  the deJ N the x.fer;‘choi upward di chon. Tl-;r? H'B::ﬁ; — volum ¢ J tsubrner‘icl | ,;‘;':'r;
Jorce f§ Enown os _Bunjarﬂ force, or ruph"irusi’_ a J +he vqjue;:ﬁf‘f’ Al bodj' ;,H
of +this force is E'xuc‘i-?\-j some ags Hhe u.;e,i;ahf of +he .; N - volume of Fluid cJ’faplcxc'EcJ‘ _ ;ﬁ?x
displaced  Hluid bj _ Jn‘we- E"f?’Jr_f uﬁl-:e:i':-- j+i subrr -geol- . P GYAN PHOTGSTAT ™ < m) - mﬂj._;_}i?j 'FUIU o) mﬁulﬁf

JdBﬂcEj £ *c'e.afl_j * 'SUI‘Jm‘U;g ed F ~ }

] ; :
N = *f‘ﬁdfij - ( Archimedes pnnaple) )

)
_ = 5-9- \‘Ede
- ! . '
Net hor zontal Hjc}rosm;‘lc force on bgd\j F . 7er0 m
.~ ' Sl — 2. (] 4 A
| ‘ ) ) . | ' NTd T e -_._)
od nel wmoerool f’:'f-'i:':_':.::;'ﬁja-_-'i orce 15 eri ‘ Ve oS
_ TS
_ ; 1:*—_1—-
o N ‘
.

T Puid (%)

| -'FB — S I’T'-"_g — §
] _e» (*> =)

o et e et st B CET CY TTMTYL L HE P4 mmmmuyruwmmwm LT TR TR R e TR TR A RS R RN IV PR T3P 2E S P VS T RN ST TR TIP3 o 77 1+ F2 )

R R Y -~ wob ' | )
where R.D. - relonve density of body wal fuid.
derﬂfailﬂﬂl"ff— force.
F.Eh = ?j,f' T FIA
:(g‘ﬂ (a"j_—i-i_)* 55-'BIA - _ -

F-

W OADED FROM www.CivilEnggForAll.com

O
2

e\



Arun Kumar
Typewriter
www.CivilEnggForAll.com


L

60
- - - i
. <« o
S | | | Flcm’r-ir"’\g body - - '
: -I-r B O ancC B} : = d ey,
: - (enire of Bu J J ( ‘ _ Kﬁ u Jndes c\;s}urbﬂnte [,En'rre*ﬁf' bujﬁnj chonﬂﬁ
(. -“1t is o point In the body from whue the ' .- Kﬁ | :—
- buojani force ‘Cuphhrust- hydrostatic force ) acks.” ' g;l-% | -
{'e_i  This Pc:mi 15 S0me US Hve cmi‘re c:uf groviry N GF | ;
Ch'aPlcz cecj Flu JCJ: Bﬂd\j tan hove imgnj surrmce and Huws _. ) :”( l ‘ f
R ressure . Therefore 1T f N kﬁ €
e mony Fmﬁ&& of pressure herefore contre of Bugjancy o s
s repr esents combined c_ﬂfed of &1l cenire of pressures of oll ._';'__:_;:;“E k‘l\a
& curfaces of bocij' . | g
-.."__Grﬁj:"; PHOTOSTAT .. .
i -ﬁ553058174 - kI-r.a
% . - Q_Iﬂ_@
& N — Sthe of dr_slzala cca’ sy W '
Purd, e

b shape of submﬁrjeef

{%’,

- bodj |
w2 &III'Q | G . _ .
L-. _ - C} ' N E - [‘E Urld B C}ﬂC} lie a Gﬁ:g
C SUEWUB.E _bﬂd\‘ji \L crne i &__‘ Eicol {—Crx 1308
'nd er C-l"f:J'Uf'lﬁfmf:{‘ foti g JJLJFHWILWJ cdfeshni (nang e c‘l’ﬁ the oued 1““&.'” onent ik5 el
) | g s s Ainmon, . ey i hn€ 5
V4 &mlﬁ % mg = M3
—_— — _ — _ 9 - 2-D. m- engss O{ b
- i ..F Q—P — -ml - E-D - ml,_subm{]j ﬂCl
A
T ' - of body
"' c iom
< . . > m- R-D
' « . _, RD-X J
© . .
i S;) <3
] - - «© S
- 3s S %
C. -

OADED FROM www.CivilEnggForAll.com

B2 2
=ah



} G0

AR I O

waler

frachion of bUCEj n Dlvlionc;} wod er

~ol _[ S = R00 ’3"”“ 3

-

/ f €5 = £50 l:j:mz"

Toral mass - of bﬂc.b‘ = M

Hoalotion,

50 m

IR =
J F‘E’“‘-f + Fg woles

My = 3 (mm)_g

50
(8 ) £50 )
§00 B ipo0

' !
= 00 mM 4 000 1 _1000 m

(on FP_{}{
For

'O I

.""#-"‘"-“""ﬁ"-'"'..-""'.-"_.

T- lension in Hho

ﬂf GPﬁhﬁ ba]ﬂ,ﬂfﬂ)
FTB*- bﬂﬁjﬁh} FD!’(‘E ]._.,J ofr

T+ FE L‘Ii:j ay T mﬁ

FB {@G{I)' = Q-- ot ;ﬂl.f .,!';5- f'_'}

i,

—_— 075 ;,E, 75 -} mossS l.r‘ CJJ'J.

sprng C rf:adfhg

] =m\j. E (E"EQI LUEF:BH}\)

:l

ragis

1y

-f-f-{—I-I{-H%%{-’L

e
Tk r:[l a
]

b

e
Sreiig
-"f_::'-':"? o
Ry

e
= R

.. \
g x5
- i
Yy
A ¥ L
_
=y, o S T

-t 'ﬁ

9 1

¥

3
mmaﬂt

.3

Rt

A &
} i
L] . = g
1.-' L} r\' g
Qs ! :
o T = it

L
-

7y

;Q;-.

e,

- iﬁ "

7

%-’ii

63

|

-
P .
P - -
L 2

- When uoej\ghf is taken n \E_{{Ul‘c] :-

——

<

ﬁplaarm] N&-ijhl (T)

| —s

=FB x> BUDJ antY Fforce.

GYAN PHOTOSTAT
- 8582058174

CL: A .body oppeors to hove [ooo N in—wale and

o | a?-densfl:] 800 lfjlm?’-. find
d) Peol u;’r+ of body
1) [lass ol body

(aii) 'Jm]ujrie gf Lr:du’-

'1'-"'1 " : . F |
EEVEER LS AN R T S Dt‘}'l’ }4’

{000 N = rﬂﬂ iy +‘g}bﬂqj X 1000 4 g
1200 N = mg- N4, X€00 X §

—

;10004-#5.{) 000X 4 = (200 4 3 XE00% g

j00C + HOO00 n.,cdj = ]300+ 7J2C0 Vo,

1200 ":,n,\gj = 200 .

l Ma = Igog -4 gon_-m:jf

LOADED FROM wWww. ClVllEnggForAII com

il . r——— -—

EequHDﬂ in mdﬂhl” afsfaqrecj
= myg - Cﬁ?\g-f ~a)

1200

.
id
.\f

[T
aF

Y
ey

-

X
)
¢
_ L

|

&

f




II'. y

64

initcl level of

* ,i— { - Ice Cmﬂ5:5' ™)

1<

waoler when Ice

], 4 ;a#(displor_?d VEJ)IJ.H‘IIE)
cube wos Hoohng

—__‘ woler- (3D

For Floa ‘}n'l'l'ﬂh_

GYANPHOTOSTAT
8533058174 ~

m9 = ¥-<3

| .Y = m
~ S

E’E’i‘o\!t{j O'F thd{f (_f{'{'}ﬂﬁu'\’&‘]_bﬁ of m055)

-

e — m kg of wau (Coftu melhing)

m kg of
J @ &7

L . P>
0SS or u_lr,‘l"J e’ Fere,

- —‘Vl_ — J'i‘_uua’ es

The woter leyel

] — —

SIRESARTRLELLLELLLI L)

=

A7

27 2 7

"

y R I

65

Inikal leve) oF
woter 7

ice €tm,) - Do

. | noil Cmy) ' hda
dlSPlnCed wpiu ‘ S .

) woler C2)

r‘ﬁﬂ = FB ,
| S
Cmy+m,) 9 =N--%-3 2

YayAN PHOTOSTAT ¥ o= M, ™, o
85ac308174 Q Q a.@ 3
. =
E’ecouu\j _of wolers |
e ¢
S
bJ o I‘ — ml - T
gnuﬂ £
:-'
A, - g
Mawet s - :—— -} Ve iy
The volume of wole recovered by neil will he less b
.

IF soene is Tthiowon cul of

booi

A

— e ———
e —
e
—

G e —

then the boar will come up .

\ FAOX: -
\___ Sogy /

- Jf seo m:ﬂe_—r oM es from .sen. u'JmLu o - 2o B

wy At er 'ﬂ‘ﬁ-c |

N A\ : o
ORYPNLOADED FROM www.CivilEnggForAll.com



f;'c[yr'l ibrnums aond ij

D

@ NE‘.U'}le e(luj'h'bh'u.n"l

66

-y

s  of. Ecluff-fb;ﬂi_ums;

7 - =0 — ﬁunslm%‘mg fqu;ll-bh'ul‘;'l-
zM =0 - m}tmﬁaﬁuj cclu_;'ll'br-f'wn.

shable etluf“l‘_';hllﬂilkm
(bodj will nel leave (s DHSJ'I‘ID]

ﬁ‘i{;”fbh'm Paﬁl‘HOh F}Htr UFPIJ'E—'J ?LDH'.ﬁ)

—

Uns{‘cble &iul-ll'bn'wn
{:b-gc:\j'm”' neXelr come bock o ik
Ol"‘l:‘gl'hﬂ, -C_clu”l'bl"l'u—m position ) |

GYAN PHOTOSTAT
~ 3553053174

W

o

(badj '—Gi“_soin Hhe neus
FG&'HGh)

eQ L vl br LU

\@’/ - P’DPUhE’BJ |

S~ @ / > less '51'“0[316

More 5-}-:,[31'}1'5 - less Petod of
asallebgn. j

-_ . j__ﬁﬂs,‘ﬁb.'lrfj 50 (neytrol chul'h'Bh'wrx,)

The newtiol "ie;qh-m]-f br Ly 15-—shtar ne of

CYAN PHOTOSTAT
- B58RO581T4 ¢

———
r—
L
-

— '
- | Sl
!G“ .
l Mg =
| Fe :
’ B
L e 3
Y /
: . \
NECs . 7t SO moniend
Dﬂ“ﬁ' <

Ur—.g,]-u!:ule condihon - f_.
V L _ - , - B : i

. —  —— —

NAPFHEC] morn <ni
;o /

1'"-“ o Mo rﬂt‘a‘mﬁﬂ\ e Retanr s

| OADED FROM www.CivilEnggForAll.com




58
-

Flooh n Qg bodies:
lJhen tie Hooming bodies ore distuibed angu la'!tj’s__, _L
Hhere ‘-cenﬁe GF bUﬁJGﬂfj 15 ConHrrijouﬁlj Changl'ﬂg. !

Siﬁbl" ib‘

“

-

3424

»

. | . N

shable E_ciruﬁfbl e

Theretore the 6+Dbi|-l'ﬁ'es of Had%'ﬂs bodi'e5_ are ann}jéfd ,, e e - SR _F:_g:
w.r-1- +he d;{‘rﬂ.m} ngn' kﬁomn__;os, Melac entC Fﬂiﬁ“}_ balﬂﬁf:d EFF:: lmarr;tnl' 15 . i-l‘rp
which is also known os TMelocentre. 31 is rep~re.5m1‘e¢1 Eﬂ : 'by developed mom ent dy &%)
S o SN deseloped [ ™3 ‘abost 1) =
_ . | | f-:: sl Metocentre (M) should lie %
Felacentre (m) - _ ﬁ above the cantre of groviN (C-G.) :Tm_i
"1t is defined os Fomi of 11 seci‘ron of bmJgnl — @ﬂ}
Force line with the vehcal oxis of the body undar vyj % 3

smolt on\gufur Fit. given to the bac{j

The distwbance shpould be jlmr.::“ s0 65 }o pol

%-l—adn\ge the F@S,‘Hﬁn of buc\l} - GYAN PHOTGSTAT
- 85880658174

{;?;‘--..."‘ .--"'I"-éll

Unshkable eﬁ_uilibﬁm

CGPPhed MoFmenl Couses dwe7apqmml

sin2” = 0-0348
9 = 9'343C i-e. G is VE”J“ sroall ot mmﬂml m_ same direchon Lf- &

sin@ «w &

This Ipoi'rﬂ mn_f-?* be rmoecls Gf nutside B e bec _i i .
genined 05 0 panrl uboul wshich He bcdj 1S
. - . LI T - -t ) | o
I 1-L'hfff ThﬁJ Jre ";l_.'_“fjr ! r-:j C]F‘.'C} FE}E’US ¢ ,:,!_

|

< ; o
= | ﬁ -
|
G
I |
| »
Ll
| —verhicol oxis -

»

éﬁﬁﬁ

g

ST

{

1

» »
y

91

budj wi il nG)f COI:T?E' To mginol FcﬁiHOn or g
aroth & eq_.u{hbrimm

| b
{m } ;“}i'_"-:";*‘:;_-

-

— b CenTre

Neuhrol -EcLufi\b MU

Czﬂtpplt‘ﬁd orn ent rt:ﬂ'cllt.si He _
.’Dedj where 1l oHains new tq'uf]ibrit%_fﬂ?'-_ .
posifion i-<. no moment iﬁ_ dovaigf ed
in The body.

. mmmi-re ceincid es b G

—

NLOADED FROM www. ClVllEnggForAII com



(GI"‘I >Esnlnj < << C ﬁ.) Pli-tl"ﬁﬁ

_ www.CivilEnggForAll‘com «=° i
C ko cubmerged  body. | | Kr3 .L o “
i s - N - volume of Hurd :lfalplucecl Cvoluume o&f
? € — E K‘Iﬁ I i St u;\ﬂec] Moss of bod\-j) S
x —_ - 7
{: 'ﬁf N . " ‘ h&ﬁ
o — <] Kl_a 1 - Moment of inerha of wuckee of bo é] w
: g KIQ GYAM PHOTGSTAt which 15 intersected 1:3 |+,Ej Fee woale e
£ S G;T_"‘g | 8580881747 aurkuce | —
;‘. & “"lzw *i - 2 . ' . |
=@ éfb;\:; K—ﬁ | b, ‘FL_LCL‘ Ih+e153c-}ed b .FTE'_E \SUI'FCICE. .
- ) Y o] |
O — Q—r-ﬁ - ).
'E & (.2 ™ [ AN, - _ 4 L~ v
: & Jn a SUbFﬂEISCcJ l:accll £-S the CEJTh'?. ofF bUCJ””EJ’ = %ﬁ - b-i _ .
I C Fentacentre itself i-e. he orginol n:nff:na - or the ani 6 \J Ql_""ﬁ J | i L
e refum ce For checkmj Hhe whobil \}] of a l::cdj 15 He"acmi-re “*%} 7 2 |
- ohut:tJ5 Ll | £
& _ | GYAN PHOTOSTAT . - EV|_f9 | . 4 | | |
& Me*mmhﬂ'c hmjhf . QSSSGS&W‘# N 5 I ' | W Jf qu bac\lj D'r’c_]*“c**; es  obout e Jor‘r\q{l‘uéfnol ox15 , the ‘:;-'
- ’ | - :I ”ﬁi ; prenomenon s alled  Rolling phenomenon. b
~ l | | 11 = Lb' ( G lnrg!'}‘uc]fhcrl 0 x5 ) g
- ————— T TR cvl-*a : 12
(7 ‘ j(r":["} / : / _: | | -
E’::, - - ; ;___u S o - _ ;f - ; | J'F Hlt .l‘x__“:: < Ry RSP P a3 [jﬁi_,{] H'JE i"rc;;“) <o LL c =
; _ N (’ — i i | 3 B _ S
f? . _ B ~ - _ _____{:‘1_ C‘_l—; : PhEﬂOmmDr‘ 1S CHHE':) Pr]‘ci“r!‘ﬂ‘g thgn'}ﬁngr'}_ f—:,":
& ; * | - 3 . =5
2 ;.- QIQ e = il’— C O iTansvuse axi's ) | E
C‘ : The VUhCDI cll.:J‘CIr'! ce J:::Iqu_n The [ ﬂh{][ 6 s kﬂﬁu}ﬂ F (‘T;"a ﬁﬁ;
S o5 MekaCentric huﬂhf (6r) | el As i <<< Ik e
= B . | | r
G o f’” S Be C o The boclj oscillohions  will be  maore aboul Hhe ;_
- (. . =" ] s BC . | (\ | - ,Oﬂ\gihdln al ﬂ){l S . C|&55 xSl'Gb‘E G‘D’DLA l(::h\gi\-udmml X 5‘) “
) - ' \r. |

Ji - ort yo - swble equiblium (g "bow‘ 6

G r <O - Uﬂé'l‘ﬂble E.Llﬂlf'b”“'m ¢ ﬁ [lf’ﬁ I:).elou_; (,_‘)
- M =0

- hauh—gf eqml th+um.

Déd

%

Hhe ‘.ma%j will be sensihve .

e - [ - - L == N

the

2
h

~rgliir1_q IS  More dG“‘__E}UOu_‘i’w

2
b

LOADED FROI\/I WWW. ClVllEnggFOrAII com

)

/

%

- TOr r{:!”ﬂ\g gcitoN  [-c.


Arun Kumar
Typewriter
www.CivilEnggForAll.com


L .
il LU | TR T —_—
& ps Lad d

™

L T".-..,- v n} B ARSI Y
* RL A A ety

"N

VOO0 DOO OO

o

-

-| :

it
L]

il

—

@

ek
)

72 3

.
gl A
- ‘ =

Q. A copne i’ﬁuving a moX- radius R, hu"jl'?{'-}_'i and dms;b’-ﬂ -.
\ s 15 Hon-Hnj in  Fluid of Aw&ﬁj § with 1ls axis

Fhe 1‘
QII‘ ] ] -~ f;.""”r_-;.b_
V vertical ang opex down. Find the condibHon for Hhe '
: -1 - : LE:"'_’-T:.%!”
31‘0‘3-["5'01’1 fon e . ' . .

Tbe Gi‘nbi”ﬁeb of F{OOFH\B buch‘ef_; are almalj:} 153951;5:n€c

Fo
noder the ro”'ﬁj ) L

G = 3L _pg
A=

244444444445

- 1
" _ : h A
The hme Fm od of oscilla }‘lzjﬂ = @) =
- 'S Yau? o
b ) ,; H“"H | . R
* p S | X
. T = 21 . eﬁ-ﬂ_ﬂ_p E { -
; (Gr1d g = -7 . =
k - redius of Gjre Hon, . ; ’hi p H —
T - P, . fluid (e C3
J — }q- ) kz- ' : ] QP
J - &:%--.--F.‘.-? | | - ‘ ’_-
16“ ' R Q—I‘ ; -
_i 1 .
e’ More s tHhe me l”ucenﬁ'wc l‘-u\gh'} '2‘55 is the Pﬁ”"d cf A "

{

oscillehion, o b Relahve c\msfl:{ ("E.-Q_) -

4

. _ . | ) ~ o oo taton
Passern & \5":![35 [ (arap _":TL“FE) have meloteninmc bhesuht Fo H = '
o-5—-31 m fcr the Pufﬁvae o more comborl o Fhe : . | 2
. % ﬂ (-——- IT E” ;]:: . i_‘r_ . =i C =
- =t : . > ;—i ~ ],,,& ' 3 - [ . !‘:.‘_-: e E_ - 3 . ¥ 3 __3
rGE Ef_J'_t_j?;.'":_ e ;-ﬂE]'D.{:m!‘}"‘}C E_-Jii 1o U T | SR T R E
stoble ard  fig. Y G 6f osciliahon . deflecied shisi %I‘ § _é. T3 8¢ = R i "‘ L- ¢
lokes tmore oo T rtoch i 0”'\9‘*{10] posihien) L:;\L;ﬁ}hjj “—I‘ % : S5
_ . : . . . B A — - —
" ” ',.- - l z =
. . . . At r f_ — E - ( E '-D
For WHar 6"'1’35 meTx CE’J’TI_hC_ l"lejﬂh'l” I5 Imore {'_[.. 1-&8 ;.-;;.) - E )
tlar 5h,ii>5 ore meant T work N ballEs situations - |

> O :
b

.

} )
N |
T|m
~—

.

d
3
2
3
3
i
o
H

where Djaneq he ‘;wn},,ks may land on it The ]ancltnj -.

of mrcmﬁ s (rnicol Phenomenon which needs o be
]"Cikeﬂ rofc. TnuS tHhe Har shlP should SJI‘EJ‘-EIE _..55 H—ual
Per:ca’ of esallabon Js Vt{j less  when simked b-' H‘ue

. uJa*ef WGVYRD - Fhu’" Mel aCenJ‘nc hejhi‘ r5 !orje =

2 /P
N
T0
M
N’
P

”“Zﬁ
u -_E]

L T, . T il Al el P i Wy ¢ O T P is P # n - -—

2= 4 (R.D.j:

—
——— - - o - - o =

. oo
S f’ﬂ‘i‘s\ff'

S

]vﬂ‘LOADED FROM www.CivilEnggForAll.com

L i —




R SR ey | T e
Lan
|

: . A

GYAHN PHOTOSTAT

B M v - “B588G58174

Iﬁl
I

If-
\

Z'E..fa
7 >
§-2 " ) )

= e -

44444448

WK

;’

eI BRI
¢
frri s

1

A 7

S

%{” }

{

f

7,

7.

1

>
-

N

1

. - e e L T ep—

75

.

Con cep! ji |
Oon Cep of ]Ir‘sf_‘ﬂl"j o cceleroted vessels  renloin in\g l:‘qufd s

NLOADED FROM www.CivilEngdForAll.com

| p -5

._'ﬁ ! I . "‘ .
. o Ll )

I e o T
o T Wi

it

e



7
[

76 .
3 =
E | 4 ) illed iF ax = 45 m]s* %’
. Q. Fnd- the volume of wolT P
- t . I . - T .. .
CQHSEIUGHDD O]P volurm € . | Ax. 45 .
: G : ; P ol ngle d P liguid | bon® = —p = ?Tgi o E;*au.
! e 1+ 15 opplicoble if ot even a single drop of liq | g o
i 9 E . — hﬂﬁ) r%::::i
P s spilled out | ton © = 4-587 <5 for (=7 o
'.H tﬁ _ . 2,
s " .3 T
e ; tan® =7 D
- E ' et
r“ P - .
- (‘a ' = 5—174 a {'E:
N C
£ — ’«. 2 — é
: | if a con’Dl—r‘l;—F FHIE’C} mfi‘h h‘i't'ufd' 15 -a{‘!_‘e,erﬂ{e;::, n \!lmlhdl = AXEX3Z

horzonhol direcf;foh Hren rise of lullm'o‘ lewvel on one g'l'cle IS

ef[vnl o foll oF ’I"fiufc’ _l&ve) o other side. _ | |
| | GYAN PHOTQOSTAT

x =Y. s 8588068174 < =) 'F}"—'ﬁd Sffﬁlle-cf volume iF  Qx= €° )5 ™

5 il-iﬂ!“l“m-ml.‘ )
- Lo

| GYA £ DHOTQST*&T
S553058174 7 q-81

- @ F?-Y'IC-'-'! 'H'_IE moX. GCCE.]U?]'HDF'} 'S -H’]Gi' L*UIJ"'U dgg_ﬁn‘} 5]3!” CFU)[-

—I*_-"_'
T e —————
- -.'H

4444444

éi‘

'

Oo
0

S e . AN ; 3
[om h f Y PN < = 1 T
[ _ : -~ & :
q | i j ‘ ) \
| l' ‘gm : I:Gn_" : : ;lxg,-g?f{\ :
| | l ' | | N EBral = {_ R
&-— N N
C : , .
( - 2m " - \initiel = (2XEX z )
Hidth = 3m S
. | A
& - fis wala 15 nol gpitling oul, law of @ | Nsplled = 11475 ™

(ON5 eI VoTion of volwme s Gp'ph’coble_

{.
Fa
!
!

t'CU" 9 - (q:ﬂ )mnx
_(‘G_x}n:.-.,.: = 4 9

29

!
)

ﬁ%;

OADED FROM WWW. C|V|IEnggForAII com



78

R T

i e . I rhe closed conloiner moved with ar  accebarabon g mls*
_ & what s torce al the boHom?
| ¥
’! & _f_ﬁma}ﬂ The hjdms}chc Fo:ce »ur” ﬂ’“ﬁc’;j-'f‘
E (;: 10 ™ : 5 tHhoue in the —Hun:]
¢ 3 . Ox =9 ,
' ;Q* | " deﬁaéh]ﬂ‘c foice al He ba}-h:rm_gf
5 {; 3 | vessel
5 g e g3h): A
_f g ;;'3 wrdrh =3m = (!OOOX ‘G-¥Xx1o)x [ 2% %) zi
5 gi .ﬂ a GVAH PHOTDDTAT
& 8588058174
| {.::- 1f the Cﬂﬂ)‘{]lhﬂr HJﬂ-S Op €. +He
é\ volume of mo+€f 6F:]l€d s

g & ;H-__,E"' - As the COP-}UEI:!'U s c)ase-o’ ava u.x_ﬂe:
= (“‘ ﬂ)-:fj L.Ul“ GIDPJ FDT'CE) on ]—UF, .SU_J'FOCE’ GP
i G“"‘ F CD”]_CIH'I{’_I 05 l" iS5 ‘hbrlh\q hj 5,3,“
P © ) _ .
i e~ tan & = 77
N i
L
o J
F © L

G _

ed = oo n
C\‘ —\?(—.SFIHC} LE){;%Q} X 3

Force "a’bph'ed on the top  (or the
sm dye fo ;‘?Lsp'”ﬂ})

force U_FFI red on

b D”-'

—

i 2. = J?j:d'

S TS o
"- | "'.ﬁ‘ " -
r. ' e ;Ei'.ll ‘:T:}

C = (600 X 3-& X G
e ‘ . .
L Totol ﬁorre ﬂn bobom = [ 4+ 5

o W

N
«<re
<"
e
<
K\’P
K[P
‘K[I“O
qui
|
Ccll-é
f<r
Q.-ﬂ
Q.-’

b
S bl
C—r
e_l_ﬁ

!
|
i
!
i
i
E

t
i
I

|
3
I
|
!
|
E

2o EJI{',hcrﬁ rﬂEH'lﬁd

WWW.Ci\I/iI-EnggForAIZi'.icom

OF FLUID FLOW o1
i My art

N B

CINEMATICS

1} 1s Jrhgﬁ_‘slrudj of Floid PorHclf_: mobon withoul +he r;__fqﬂ

}“’E‘F of basic Ct;HJSE: of mohon i-e. force.. |

]_03 rungl'on mr'eH’ch} . fuwd e Th-TY) ',_

This OPPmad’w IS FurHcle ccrncm’rruhun oPpronch e.
The en‘Hre CDﬂCEﬂiTuHGH qoes to o thculm flurd porbicdle. and ‘i

!|_6 mD-i_'Or] 15 Onﬂljsed AHU COmPlEhr\S 'H"'? \ShJE;.j Q"‘ mﬂhOh C}F me}.

"Jone Pluid 'Pgrhd{:‘ Hhe concentrabion 4oes [l h_:, another Huid ' ﬂ;j“

)
_Farhcle Since the number of Huid porbicdes in o system are -4
very large. therelfore this GFPmum ’'s highly Hme consuming  «ge-

buY ver occurate app roach. :fu-sl' becavse of Hme (‘cmSu_rn,JHnn fmj
to be hi\g\h Hs GFPFQGC"I is not uvsed in (lessl cal Fluid W{q ﬁ%ﬁ
Mechames. — R (oropaadiovia) d "”“}“C"‘“ N e
GYAR PHOTOSTA’@“ binde vdure [denent Tedhwiatit - (57650 =

| 858&0:}8174 = ' ¢ vt 1‘-2-..“*- .--,;—1‘-*"' o

w =
] ™~ -

¥ r ‘i..
om0 A ik ,E‘*_J.'—!---

- i ! - 4 _— \ ‘i.r"' :I.- S — EM} i‘w{} i.“l " - -
(i” jO raad;cmm,. b agisre ol tarmliv e Euzﬂ)r"- ' 1. {.M,-_:.'.p-:.g%:‘.} _
- I ..
ThIS rﬁfi%ﬂd f5 6PGCE (_Oﬂ(:{j"{?_{?i—n{"; "':r_“':__,r.{:’!"\ (- -
, _
the zntire concenitreoiion goes lbo @ Fuf" and
all the fiuid Fruh'clea rﬂ&SlﬁB "hrr:uo}“ ] %Po.f cr Jone are
anol:ged =17 ﬂu{-chlj Therefore g lecuils Lomic oo oty Hhe

J
ma’rhc»c are the GﬁUaje re‘sun's ,uhfrh are n[ﬂ' correct PUrHCIE’

by pei
for merall bulkk motion of Hurd Fg.—hcl-gs Therefore tHhis
approach 5 very Hme saving appmofh Hence we PI‘(_FU A5

Hde but on an average these results are 100} (orred

GPPmCh N cdassical fHuid HMechanics.

€-q. Jt one twovells 20 ki distoun ce an 1S min (—l,:, hr )
U oith diffeen veleciHes. :
20
Ava velociNy= _— _ - - €0 k) hr.
| & J Clq) ' /
6. when one frovells  with _an{:?;lrunf vdﬁdfj of - go i%m]Hr-'
A L boe ! e e VL

LOADED FROM WWW. ClVllEnggForAII com


Arun Kumar
Typewriter
www.CivilEnggForAll.com


- 2. Umform Flow and non-uniform How - E:? o
@ .
G ¥ the propoties in the Ploaw ore ol chﬂn\ginj T G
- wtt- space then Such H h ) O)
e | o How 1I1s tnown a5 urmborm How
¢ OR
D i- = - —_ . UJ'\IFO . H W) .
oy aqmu hml!-hx © r 7 |
2 GYAN PHOTDSTAT '
G 5. Jncom pressible  flow and com pressible  How . H'ZESBBGSBTT_QE“
(> | RE N Y- dmsi\l}m 5 not E’hun\?fnq worl pressure =
S Ihern ou : g .

80

a L ;

OP

4 JrioithiGou, Hous ond rofuhﬂr’}ul

In a How if He Pluid

aboul Hiere own centre o2 mosses |

known os roftohonal Pow ond

g5 Irrotohong! fHouws.

9. The swiilng weler in a buckel

l rliﬁ*;.} ri 1 I YO g
f i

, I .
AW :rf('-u_'.

_iﬂmi-'H*FIL*f:Jhlbjf HGLL?

Flows -

hen éufh 0 Hgt{) =

1) the Parﬁdﬂ:"ﬁ ofr € nuf‘ rnfo'f'l'ﬁj
abeul ther own cenbre of maosses Hhen sudh o Hew |

5 known

. .
15 rolothenal. Pi ous

parhicles are alse rofoting.

o
"

- & -
r"*-. j)" ff’Uen} tjPE’.S ﬂr HQ‘-‘JS in ‘H"'C P‘,Ulir.:} HM 6\\3’5}% |
¢ .
(. 1. S}Eﬂc!j and uns#eucb- Aows -
K JF the properties in  How gre pgt thanging LO-r-L%'L‘ |
= tme ., such o HRow is known oas dtadj How. ard if He () ('T
G Prop & Hes are chansinj wr.t- Hme it is Un.s]-endj How- {:%&ﬂ (U_—B ;ﬁ\ "
~ ) oR h *d : @ fg -
G-—" ' i = E‘)_ }-lUi Pqu-,_j Eﬁuﬁ —E‘ﬂ""\'
8-,- Jruf -f"rhr.Cl | Sy st -

|
. e
M o

b

N

!
|
z
|
|

——
_— -.-'I-I#-'_H'

o II:: |
ol 7

81
: -3
%
(<
5. Lominar How ond -hubulonl  How: ) 4%‘
"3t oll the fluid: PnrHc\es lJinQ N o lﬂjU- are :._u

having thefe velocibes in the direchon of [How of lojusi™
then there will noi  be any kind . of intermixir. g of Hhe :::
Fluid quHc\ES betweewn the ud\iuém)( \thrs, Sudh a well (J)

or\ﬂnhi?ed How of Fluid parricles in the laminaled I-orm?::
of Toyess s known 05 lominor How. This How is olso ?
krown 05 Streornline How " (Nome given by Rognold ) ™

. JF oll the fluid porkdes Im in o layer ore "fr

hoving  their veloaily wmponent n diffrent d‘refh-Oﬁf]_Hﬁm%ﬁ
Here wil | be 'I’*USE. In}Umixiﬁj DF flurd Pdeeg beimcm ”‘{

the ach'ﬂcen\' luj ers. Such a mpst choobic How 1s krnown C
o5 Turbulont How. Sheor force belwean parH<les alsa coninbule

Seme mobhemeotical lools -,

1: Tﬂ\j‘ﬂr series .

SYAN f— ¥ - g
SYAN PHOTOSTAT | -
N n ; )
3552058174 - |
F{'; : :"., \ = '-. _ | ) }"h : .'tl |

" JF hs V’Uj amall 1-e. of the mhdu of d+x.

Per+dr) = P4 Floo-du
- (Tnjlm SNES
ﬂfpfolimoh‘cn)

UF‘l_U |S‘ ﬂFC']I!r\

APPHCD}_IOn — + é_gdr
AF,.\CS ) R
o . ﬁ!q
B A Y p—
. S N\ ;
s-shesselr /O - J SRRy

aoMWNT OADED FROM www. CivilEnggForAll.com



FOR MORE EXCLUSIVE

CIVIL ENGINEERING E-TEXTBOOKS AND

GATE MATERIALS, NOTES
VISIT

www.CrviLENcGForALL.coMm

AN EXCLUSIVE WEBSITE BY AND FOR

CIVIL ENGINEERING STUDENTS AND GRADUATES




E
j

i i R 4y D@ oy o, e

WO

2 Jf F s ﬂm{‘HDr_“r of mony voriebles

F = F‘C%.j,i)

TOh]l C}"DH\HE’ B \Sum13’f F’GFH{J] d—wonjE.ﬁ N X, CH"‘C, Z-'".._":'l

dF = 2F dx + 2F gy 3 0 o
3.1 *ra‘f a-z'

(8rﬂc}|'mh (length un X -direction )
W_’)

B (?ﬂrﬁﬂl C}‘)Un'\g‘é‘ in X- dlirecnon ) :
Cbnﬁnur‘b Equak_on . s .
Cmnserva’-;an of mgssj :
I Sﬁhﬁral , Tor 3-D fows  He V-E'GCI'D’ 1S 31'um ]y 5
V = U/ Y + lo.k 3 | :
' . LF I, SRR . | T
—_ MJ;’? ere. | -' H.-*_-Eéﬁﬁf}ggj ?4 i e : -
J,. V., oare Uelﬂcrb (‘ﬂmPOr\r_ﬂl‘S N X.Y c:hc! — cc'm ;
: d:’recHorle,- ¥ G‘ﬁ f 2
The ma\gm}-udﬁs GTE U,Vi, W are rhe F‘LJJ?(*HCHE, CIP ) :
(2.,4.Z7.1) | 2

F_ ( x.4,2.1)

(onservai i Cl o Ui F1eCr 5l

Y q — mass m%mna ‘H‘\E’ Juﬁ;ﬂﬂ’\ Fw S5€C.

Moyl — rMOSS Ie::wng Hhe SJSTW per sec |

m.ﬁi’Drrc, - l"ﬂGSS 6‘!"0!‘@4 PE’I 56(’.‘

L]

.mfn gnd Mgt are Surfoce Ff"nenommon Cc:rs' Hw: Mmas s

L-{.JI“ EﬂfU Of :e:me fh? Sjgiﬁfﬂ ‘H’WUU\gh a \::ed‘!on)

g mmu-d. 1S --,bua.lk-“/ vol mdﬂ( : Fh'e;ﬂon"?’eiﬁorj_ g5 m™MJass 15

oul = Mgored =%

s H TR LR TG

| -

MY

Hluid { I R
| . ”/"- T e @M g
- '-e‘ﬂ - > _(_mx—i- o X 1)
e R N k
4 . -

; ! Fluid element of
' - differenhal grc:_}f_r.

k7 - | ﬂ--—---

In X- di'reﬁ'or\,

(min‘“- muu]-)jc = My = DMy Cdx 4 m_ﬂ) |
- ap
~ _ Oy 4o -~
o

R - L ch Gl\\jf.'.'lZ:ru) C!")’

rg'{,E:. of mMmass m%mﬂ\g

. eFr Lcc
=~ 2 Cgud. dy P
; I I f]“r'hr__".-.r..j'ji ; ;‘E :
vl Gf
S Y.
F " - __"ﬁ- . :
C Ty — Mpal v = < i Ty Yo Ch“f

“J

(m:n — Meut), = =9 CSwW)- dy
BZ |

(9 d) -

ma = 2 (mg ) - shored moss pY SeC

NG



84

85
-
- . T
-

WWW.Ci\:/iIEnggForAﬁ.tcom

S L P (m'x“" 'Bmx;&:(') = 0O
, =

b |

T oMy

- =5 d

“-;Et_ (& dy-dz.ud =0 : -

=0

';f.xﬂ ¥

There i:f; no {JH‘-U Clg are Q.

— (CHMosl smwhl&;ed a%uqhon Te, Fluu";i mer}wgmg’“ Gld-dz,: A- bkl areq

as (i ::l{OE'Sr” involve uny G&SWPHQHS') _ U = V\ - \’EZ]GCJ'IJ_ ol How
P ' 4 2 (sAvy -0
S50MprIonSs GYAN PHOTOSTAT X
1. S'Eﬂdj How . _H”SUEESSBJ V& -4 ,. (g AV) = consiant
c;j{g = LLAM = K, AN, = conston!
- | E & af Flm |;5 incom precsible, | - B
é%“ o ? C5v) + = CSpyum | - P g = mnshant
@, 9z - -
. FART D 0
- G H;‘;;ﬁﬁ?-es-‘:&;ﬁ ’q'\’l _— A:\JE_
i _ RBEZE0581 747 -
2- S*E’DCEJ ancj lnCDmPrEflﬁfb.lE F‘h‘_‘}p\_]: % s
3 & “ Poag 36, S‘igiq‘}
X e 31
S‘E"-‘]— +-u.~.§_f_. -} §§l 3.V o3 ﬁ‘gu} + W_BE_ =0
ot o o oY - d2

- — Dy
J.N =

2

p—— ﬂ .
- — --._L‘:-"i.:""}.

] o = #:--

e - Mt 326 (since How s siendy ~ar
| ' , \ I

DQWEITBADED FROM www.CivilEnggForAll.com


Arun Kumar
Typewriter
www.CivilEnggForAll.com


86

P

i \Sirmmhn&‘j :

P o

s It is on imaginary line drawn in the How Held
("T;_ in 5UCh a woy such that tun gen? dmu)n at any point on }

Y Hus line directy represents _direchon of - WJW'{}' veclor of
(- fluid parkicle. ot #hat point.

Two different ﬁHeﬂmllhes ‘CaN peyer ln‘}{'_rﬁe{', eczc}d

DH]E]‘"_ G}‘ an one - rnomm+

h'-—':—u_

I hwo streemlines cross eoch
hwo dilferent ditecHons ot e Same

(FG'hC]E con hove d,‘PFUm]
bul not ot single Pm‘n})-'

Fomi which 's  nol

possible. direchons o} difFferenl ‘Dmn}§

A' -

—

o

Sireamline gjvg the velocif‘j direction of o Pm*h'cle ol Hhot

i1

it | g

P T
.";Irf‘“.j t_j{"}*l; .

et i1 doesnt give velcoih

- .

o

- :
costhiem .ﬁ._f )

GYAN PHOTOS 74T
z “%B538358174 ~

:Slje,gm':-hﬁ_'

fake a JdifPesential position vechor along
Sireomline. |

dr

[
—

Cd1) | + cdy)y + il

gﬁEamfl'nc s YE’OL‘:‘]:! veCine (V_) anci Fﬂﬁ!hOh ve(‘} I)
. crc oleng same  direction Congle ©)
dr X N =0
Pk ] i

| dx dy oz

I!
l

Fhbddss

Tﬁﬁ

a
;

. A , -
——/'/ T e

OLhEJ' POI'I'ICIE’ A u_)l” hgve g

T
-

r" ’
- — a

|

'i

i

=

77

gﬁ%ﬁ

87

i.‘(LGclJ‘—- f -dzJ—qi; (W-dt -"u-dz )+ E Cv-dx — Uc]J)ho

A s

Vv L) B L w
J Cw dz — u-dz) = ) %E
dx _ 4z f:
- U I/L} F
_ et
K Cv-dx —u dy) =0 . A
' dx _ Jdy ¢
U V ...'
dx _ dy _ dz- (
TR iy S

G) A 2-D «31‘99{3! Inc‘amPrEaﬁibJe Hmm 1S Swm IDJ
\J IBXI -—Bj’ J )- Flrld ECL{.J Df S}'vaam}me

vel '-‘J'c'l'l_‘f

Paﬁfrlnj i’hr;ju\gh_

(3,1
U =351
'\_F' :-_-.*'—E)J
LT ad J}Eil'-'.*ﬁ-{j. frlcomeE’E&lef IHD"U,
| oV
—_——  —_— .- + (-5
O X oY : J
. =0 C How 15 Fgﬁllble_)
_ d* — dy
U Vv
dx d
Zx 5 -~3j
/ﬂn pd —-:-"‘Jr:nj + lac
“ﬂj’ = C
T N - — J X!l =1
-5

LOADED FROM www. ClVllEnggForAII com



hove been CI'DS&E'CI fmm the some FOII’TI—

8

&
' \ \ !_ Nll l ] .|1| : ‘ : .
N N II! - TS i : ' - ’
. d 1 .: .; f '} " -

hbbLbLbLLLLLLEE

4
s

BB ot -
- - ﬁ.- -‘O
: - N
Pathlines | | »
14 is aon aduol poth braced la an individual }’Im__cl |
_ ™~ o

;::;ch:I—E-
I .

Pothlines con in}ers ecl E‘o;d" oHher.

Shecklines -
it is a locus of fluid th‘cle_u-l'g monifen F which |
-— ) , W
' K /!

ngzzle > 3s0c Js- Ect f;}} m
strecamline - direchion of velocib' vechos. . ‘_3
H:!],{:1 ines - Individual n-‘l-DHOr‘r of Flurd PGIH‘E’JP* T e
treak line - idenb ficaken of locaton of Plurd
Purhcfﬂb.
E Hree .’I-I
- ."h"i”itmﬂfj.fﬂllf ..111”"”'
fh’."(‘t-'c:ﬂllor'l Or ﬂuid FOI’HC'E;
V= (Ur+uj+ WE) - PU”("'GH OF CXij*,)
IV o= SV dx + BV gy 9N gy Y. di
D* oY ¢z ¢
A \}" - _ J ""v '
dv. _ B9V dx IV gy f 0O dz é’_* EHH
g 27z ot 3 Jl

89

W\/\AN.C’iviIEngch)rAil .com

O = w8 . vyiod = o 6y , oOu

ey a\j' 07 At {

d : r%h

N = u 8V 4 v.2 ov . 2dv |
DX o 217 Dt Y

y
. \ T-j-‘
st L ..@_“i -}- V.?_u_a_.]. w_-@l-_o_ E_E: \#;‘\
O

It PMow is uniform, | ]
Convec{'i ve occel erobhon = d |
' y
JF How Is \5¥eodJ _ | e
local occel erabion =0 G?
Beoyrmgh) .. - | .
) | (f'.":.
'I/ > : - i

GYAN PHOTOSTAT:

5588058174 .~ _ aceelerabion becouvse of chonge in

r‘r‘qun l']'i_!fl € GF #E\G[t I'DJ

(,-Ur'r';h‘.;i.; ot

,-—"'/‘
Becouse OF clwange N dl'ret"Hon OF ve‘lﬂcﬂj - T\carmn\ G-ff-tln ;:.
C th_i bC]_Dl DCEdUUiﬂlont r0diﬁl OCI"!:] Uﬂ'}-;cﬁ _ hldml.:]-s l‘h{_ ‘i"‘t
[.

(Qn‘h‘e.
Becouse of churlje N majnilfude of veloc:}j_ Mjmkal

C-;Cf:fl UQHD:W



Arun Kumar
Typewriter
www.CivilEnggForAll.com


—

(v Flow H'IrDUS"n éhnl\ghi pipe of

unform Jdrameles

; <y
(onvechive Acce!l” =0 . C¢ds-= Cﬂ’:?_!‘{

<
il H = onslonl
local acel™ =

C-SI'Eﬂcl} Hﬂu‘.‘)r_-.{;:,_-- | 1

-

y
i pipe:

1fF H = varnoble CUM"EN{T Hom_l__

IENUID

Locol ocel” :I:D

(¥ Flow H"rb“\ﬂh Shbigh} FI'PE of pon- *

uriform diomeler

s

Convective occl™ 40

- JF H-mnsfan} C.S,EGJ Hg..o)

a E— LE-“'CI]’ a(‘d =
/_// -
JfF H = vuﬁubic furﬁS}E‘adj Hl)l-ﬁ_),
locol occel +-9 r

+9 GYAN PHOTOS
TLB5B3058174 [
. _.___.'fu_; .;i';.'; SRR S '1__-:'___“_ i
i AL r e F

-:}'Drr‘!t" cr

(onvechve i‘Dr\ﬂw’rul acel
(_‘Ern.fprhu[—“:' rﬁdlﬂ} accl” 4. 0

7F H= conghan} C.S’endj Houj)

| ocol ?nnjmh'ol oc] = ¢

=

JF H= vorioble (Uﬂsleoc{j 'HouJJ

G"-G’ rOdlﬁﬂl 1{1(‘4["“IL — O

LOEO‘ ,'W'ljm,‘lﬂ' G(”H# 0O

Lﬂfﬁ' md!'D’ (;('p]q — O

J | Cmvtnhonﬂ normnl Offrl %D

o g L 1T EY [

(v) Flow '}hrUU3h curved FI'PE of

non = um form dl'clrrrrl'u

(‘Ohveanngl fw\\genhu] orc) 7! '{g

JF H = cons teun] CS}enclJ) D
,/(_’Nméal tangenbial occl” w0 (%]
P! pe locol rodial acel = o @

'- . . | JF'H = YGH.QE:;'E -Cunsl'eudj) ?
Local iﬁ'r'i"’?mh‘al occl’ Fo0 O"“)

lacol

redial occ)® =p

_53533053174 =

e
(o9

i @
2Z N ik ﬂCEe.lgf-uh‘-Dn of H"_""d al exi .seckﬁ"?. | | S
- — X 3 3
El ' '%
I S ~— i \
Al T v e, s ecing
Qb | |ii i - ;‘;—;—}" —e . omay ALV i
CGF'S]'uni ‘ I U — — .
4 o
sleody How, - —L B
conShan head.
Al the sechion x-x -
A = O convechive
= oV ¢ unidirechiong) QGw)
OX
_. Qe o ( Qo) *
A cX A
Ri— K, — 2
— = g -

~ Od\g\L OADED FROM www.CivilEnggForAll.com



92 93
: - 3
i L
; |
5
& <
| G 2= E. - Bx - - . AHSU]GT \'E"GCIb_ U'r FlUlc! PurHc]e DbDu-‘- 7 - 0-215 iy
! ik - - | . " '
S Qe oy, = dp + L T - B
C+ d = - ;____1 - d'l dh {‘FI-___I;‘:
(& 1T CE|—‘BX) a-"- - - - \-
| -1 3V Bu BN .
€. Qﬂ.t. 2 AL _"_-533 ) N .
['~-. — _ """,1 ‘ ‘.—"-T,;!

[ £ T2 CR- Bad: 0% \_(pg- — since ]'!‘IE obloined rotaNion "51:.:;;;
I ) i 2 B Q2 _ | effect oF 2- poriicles  cdivide by Ej:}
© 17 CR- B Jn geneal in %D Hows, 2
(o : ' . _ -
Py _ }1‘ ¥ : —_ - l : C— — . i
= Al exit sechcon, ) o B Qo w = — (XN {,,;:)
= - - ~ 5 ‘ ”
| * n*CRrR—-—8L) 1 ; : -
= | | . _;-3 . L J '( ,‘ t{}
« | i ¢ — 2 | Yox a/é}_y Yaz —
I, Echh’@nq' corh,-mrr enls of . ff_m'cl . : J V - R e
(; - - ’ .

5 : -
‘ >~
= ‘i_ 4

IJn XY Plﬂn e,

V= cul s viy GYANPHOTOSTAT

=~ 8506c05317

Lé{{

!'f”Jr {_IL,J JJ\'C’L

n{

| E,i - L thJ'WL!LAL = do . N\ @ t F : {_I.:];_j i ]
c;l_ij - Jﬁ?iws(gu_g force. oy t : | E < U pz .‘.)2(\)
] jﬁ/. oy («F s 7 (5 - 5y) " *
o ) viscous force —opses ﬁ - J
u-dt rolation ad = - 9}{1—- ot § 3t Wy = Wy = Wy =0
d J "D =0 unrotobhomal Haw
g2 __ ou .
ciy v-share of robohon C Y _ ! Oby of Wy o wiy of %y £0, -

| SCOUD , O Wi ) , ; relahenal  Ho
v}}cﬂ?{'v-ré}dxj-:h JFD“."'P"" dp - hg.;'__.ﬂg_x.ch N

o vdi O}'dfm_

- [ j | I_ —-.j;"tn ‘
B I\ OADED FROM www.CivilEnggForAll.com

It w2y =0 - irrﬁ“ﬂl"c:f\al Plaw _

Wy 1[(; ‘ - FG*‘Q"ICI“Gl How. -

bbby

=995
0

v




94

\.’ﬁ;‘hr*b : _ ) . |
3t is rolohonol 5ﬁm-5%*h In  the Pm'r of Blmd -
FlurHcle.E‘p - ((ln\gulﬂr f&JO(l'b behueer hwoo Farh'cl'es P

—

2w = (Y% V) -

(neculotion () - . _,J
Jl IS 5"TEﬂ\9H" DF fO’I'D}'ICJn T2 'FIUICI Z0Ne. =,

it s defined o6 the Iine m"e\gral of velnc:b veclkor h:nLen 3 &._‘

'alc:nj a cloged loop. _

. -

_'ﬁ, :J_h Jr | - hine - Jdoi Frocll.i(‘}f:

for o differeniial C very .Sm_c:ll) ‘5\_7"5“”"

— v-dy. GYAN PHOTOSTAT
""‘35880::81?4

_/ oV cou | o
(51- oY ) d_?a‘j

A - area of cluu'i.r’.ﬁnj’l'ﬁ.t*}. Zehe - m];‘;}_ fo r |
| | diff sislan
| r" — \rc:-erlbf X area of‘_ ZoN< — .Y

JI‘ I‘E. ._G_PF“_[G b‘f-_E" ___OQS ,_J._)}’)Eﬂ YOr HCI_!‘J- _IE: T('OIjLS l'UJ’lL .| F vos h(,jh

¥

95

|
N
C
2.
o

[
|
X\
4
&

= ~3 x Tr 3?

= -3 X XY ——
| =2 - €. lock sur
GYAN PHOTOSTAT ' clockuwise
8533058174 -+
| | L .-= ~ %
23. (0 8) N, = 2%y,
. Y -
I e
l :' C2,2)
|
| | i
|
! | |
| CLi CL2)
- > X
4

= % unils.



C

C
o«

.' C:
p

A

\!clnnh Pn’m|1'a| funchon (.C’?)

jl is defined os funchon of space Ond hme in

such o Wwoy thel negahue derivohive of this Funch'nn ok -
6F0re direcHy qives veloaly in thot direction.

BJ definition

— o¢ .
ox
— o
—_— =Y
~oP 5
o2

Roundaton of qlJ :

for 2 D .S{recndj_ in(ompreﬁs;lglc Fleow

. /
lﬂrfm‘lon cperaics

L _ — » .
ax ' ("_}:f =0 _— Fm F,Olkl ’-0 a-*m 3
- (Con F*Inu?.!j f‘ni_._lﬂ)
@y -oPN o g -ed
{\_Jti'ﬂ.l,_' :ji."'li‘i 3
*-.85{3{ 1!581 74 -~
"‘:..-It
L (JI} n ‘i..l 1 c
@) & LU}
t 7
JAVARE JEYe
!

-;f‘* us ! )-ypl.:!:

c‘ii‘sm.lioﬁ

97

Physical ai‘_gnup-'cunce - oF .
Ang_.lor Yel?Cffj of Fch\f,

W, =1 /7 0°Y _Jduv
g 2 ( OX é}j_
=L | 9 C-Bcb
2 Py E’B
B _or |
GYAN PHOTOSTAT Y [ S P
- 8583058174 ~ el
Wi = o '

I-e.  How 1S i:m'l'c)n'onul.

"dclom'b Pn‘mHul Fun chon Cd)

itroflabono) How .

-E'cLUIFoimhc:l lines :
C(,b- cons tant )

b s line \\mmh\g_ He [)Dl'l"\b of E']_}LC'\

?I!ﬂf:'-ior'l \'nlr! oC

C b vy o) N {r_.[;ﬁi'xrfﬁ~fr! ] 1:

J
h = f .9

cl<12) = ..a_c_b.cll + ‘_atb

on\

d$ = —p.dr -v-dy

for Qfl’uljboftﬂhol lll“:ef)

q‘_; ccns"mw}

d4d =o0
*-U'fl'}»"\!'dj e
cly -U

—

- dr v- -

—

exishs tor the

i-'u‘ enhiol

' P | -
sicpe or _equl Foimhcl

hpe

ﬁILOADED CROM www. CivilEnaaForAll.com



-

o8

¥ ¥ L 1 i .
i i F I ; [ . 4 L " -

..,l_-';-l-lwrﬁ ruﬁc-lim qu)

In 3‘mnm|. this funclion 1o dcﬁ'hed as funchon H“'-ﬁ_‘m

of epace ond Kme in such o woy such thal continunly E{Ua"'f'a;j.;

c0Cc0qgegeeaece

WL bUbtteeeeeeerw

i sahshed. - R
By dehnihon, - ' @)
. U= ~ aq} ' ﬁtﬁ
N, g
) Y = + _'B (p gI:":;
o ox. R
. i ", M
. - I
Bj mnhnu”\’)( equ ﬂ‘|1 on . """“t c
L2t a (), 3 My g
(op 4 Y D 2 { Q‘; o ®F |
1 S
_ —-o¢ 3 |
_—— -i—- ' | F I"
OX - a)o ox- &Y _— '6
— O - C su’t‘iﬁﬁtd G"N'ue
Otll'UmC'--!—"Cﬁ“J'- | ;"T-‘
(] ERTANNT "ff"lmrm} (1° uie 1 ' 11 -.rrclli't"ﬂf-’l f‘}'mi"ﬂ" QP
. 1 ey ouny SYANPHOTOSTAT K™
I . i}:}u,f?-i ﬁﬁ
C B
_ - [_“cz. gy L2 ‘—_%jk) "-a
2 'a-,n( Ox oy ( 'y § .
- [, S b
= 5
> V¥ ', II |
i 'i;'i dahéf*r’?.ﬁ LUPIOCP':S {fciuﬁ ‘\ l |
e 7’ (P =0 iiclabicpal” How 10 -0)- (O .
B V? q) +O | ‘\ . i
' | ] Y .—é
‘\
~
. -

99

E-q‘Ui'x‘S'hEGm {UT’\ CI""I on HDE-& .

C L|,l -conslont hine ).

I+ is the line joiring the poinls

fu n'c\"ior;t value .
For 2-D slreocij .
PCagyd

=
- G}‘“P

incomFreMib\e Hou,?.

3\9 dx + 3%

> J

W
P

heaing sSome ‘5&“7(&”71:.:;:

\

-

L1
-

o

E —

Ec‘_ui ac}enHol I'pes ond ghreermlines 1In irotabion Hew

are nlmo\js mfho\gor‘-ul lo eadch other

A aroj :hx:u\ (Jluﬁmm rcpffsmth aq'mpu‘mho] lmg:.

and

ey L= - L

S}TeomhﬁEf? 10 an luohhonu]

——

How i35 known os Plow

\
nel

| OADED FROM www.CivilEnagForAll.com

=C\'-cl'1-::UC‘5) : o)
-4

FC'I' EELUL ShEGrﬂ 'rl.ln['Hm : llﬂ s, q) = CEJFS}DJ‘I} ‘*'J‘;f""

o )

d ¢ x

(=

v-dt—udy =

- J - S T ""(;ﬁ"

d _ Lt’; — glope of erlul stream funchan &
GYAM DHOTOSTAT dr line, = A

8:} hQ;J o 1 ‘
JE” i dJ = él. i5 &(IUU'\"GH UF .5+T€CI m\\ ne. Eﬁh
X u o C.
3 - AU

= .hg'!"l'r""\l'r‘r L AV T ¢ onl E’qftf' YD
; 3
! :-;
(“"“dj) A A ( 93 ) e = 2 y ¥ HF
I gy comst lin Yaard boe N |
= —]1.



;

j ¢

' . | .
* Flow nels 1n different Fows -
{‘ .
e () Umform Flows

4 .I'. f*.l o

100

GYAN PHOTOSTAT
~.8533058174 -

C streamlines are (onverging)

) Acceleraled flow -

5

r
N
| 7[
1
T
"‘l\‘f\q
|
ol
——
|
o
! = gl k . — ‘ 1: : ‘ ‘ ;‘., :*_ 1
ey , . 3 . _

=

Ciil) ﬁ?elﬂfdmﬂ How

'.:- xG]LlE‘{lmllﬂfﬁ ore &l'va\q;'ns)

"
U

\ \ ——#""\T G
‘ - 4,

!

- ww
U

oL

-

0

J
;
R

&

101

%
civ) Source How . r
CS"TE‘DmlI'I"IES Mmove rﬁcII'DHJ DU*‘L\)OFC] ) . : ..“i‘

¥ Y

.. v

‘/ | - L .

----||- -

A

- _______E___(i;.r" ' i;
W

GYAN PHOTOSTAT <
854" <y e q})

| dc058174 ~ .
v .Sink c
4 C.SfTeom Lnes niove rocliclllj inngrc!_) \~

¥s

(
o
i
¢

e ————

| OADED FROM www. CivilEnggForAll.com




102

j A

. Flow ——» -

._l_’.

-

d_j”i{—r

L,

_ 1 N
| &

‘~P=FC:IJ)

dy = mp/’ ay
J - dzr + 5

c!_\j_

I |

Phj5,‘cg| ‘sic}nfpl‘(ﬂnte OF S'I’F&?Gm Func]‘ian Ctij) :

In Z—D.\s}eodj :'nmrnpressible How, - --—'—-_

-

UG]LIE‘ bahl) R anj

- R
C_ ‘-"CJ[.P e [_de |
3 = u fdj A 1)

‘} B A \I d@'(’l?ﬁr poit wyid]

J

- g A L‘U = QFEI untt widH " P Hous .
~ :
- 1-€ - |
k the difference of stream  fun chon
5

Flow beween "‘hs_‘)E‘ TWOo ﬁoin}s

- L _
7082 24, Q@ -1%

ru,,{) FDlﬂi_f) n HB--U 3‘(?5 7Lhe dl5mﬂ‘r\9€ -PEI Ll_,r'lh LL}ICJ'H"] EHP

oy E
u'r “"‘-‘".,, 11
o I-_

|

GYAN pHoTQSTAT_,H;
8588058174 ~ '}

cno dishonce lnj}
. dfrer_*']-lor‘:_},g.:.

: — ....-'u-!-.!-.-\h
* o My :"-.._]qul ¥
B A .
;E:]!E"'lf_, '

W "' k
:':j#
i

WWW ClVllEnggForAII Comcﬁ

’)'}

- ] - -

]
ol W ¥ -| . -
. A . v . j | i
'y L ' 1 L . W
) . 3 y W - D i
'L v L - ¥
h, & .u L - 1 | -J: . F i ' LW 'h- L ., # o f & : .-
Y e s, | By i ] = 4 = A = }
i N e - . | Fus L
. @ l | ‘
| ] ’ : : .
- =
¥ =
" F . = = -
- gl - . 3 By . ; ' ;_ ot i
k| = . 3 - ' . ' ! ‘ 2 y '

. ! | 3 4 _ 3 : ' ! J ; 3 s
4 ¥ | | . | . r ]
“ b= 4 s f 1

1 J - ‘ l'. i ‘s

f .! .‘
- i L ]
. e = - -
]
-"‘ { ] i l l:l‘_ W I_'. l‘ » e b -I ;_..:...-l' -‘]--
[ ]
i -

S ERONRARIEUN OHO ARARSARASRERR

102

- - ‘l

A 92D sleudJ , intompressible How is given by

—3 ] . . | B
\.‘ = Cgi ) [ d(__ﬁ_‘;{. - _-5_ P - - . g o owe
3 X E 2 y)
F’fnd. qu Te_‘ﬂh‘un‘ PD*MHﬂl and Shem. P Cl_l-@r'l_
= 3xXY r .
~—t _.,_I:E;'
\J = )

Con'}-inuiﬁ tq_uoHGn:

ou AV

- 42 = e
ot Y _ -
=0 - How 15 poss! ble

For Foif_-h‘}"l'ﬂ‘ funchon () | |

An\gulur- velocily (W) _

- —
—

T
|
W
N}
el

.
2

|
-
|

= - 3y

o X

—ij
-y S 3% X .

_3x*r
oy

FCyd> + ¢

- I . .
\ Trnere on bf Pure

OADED FROM www.CivilEnggForAll.com


Arun Kumar
Typewriter
www.CivilEnggForAll.com


) Iﬂ]‘ 'S
] L o 1 .__" N

104

L]Iid v = q"'h*w‘l“r

Hrom —— (i) cnd ——— U2

T
[i} :__3_._:' +
ya

x>

l -

GYAN PHOTOSTAT -

8688058174 7

. P AN -
.1—1(_1_..?_‘1"(,.

H

_:HL_-_,_.I--F"" o
T halt

Clias w0

BFupchor of

+ C

L)

. A5 Ed
Nole: 8538058174

Cnuc‘hj- Riermann f_cl_uc} Hen
4 ]TTD"'DJFI'E):"\Q] ‘HDUJ) -

and T —2¢ 1)

GYAN PHOTOSTAT

- Anﬁu\m ve\oéib (10,)

I
o
rl-r

| (vegi-oi -::LuunHBJ

(2} E&E oF sheor deFonmaJrion

L'- | C; _:5_
SRS

= |

AN q L ~h H } !

ay

- (1)

~www. CivilEnggForAll.com

LOADED FROM www. CivilEnggForAll.com


Arun Kumar
Typewriter
www.CivilEnggForAll.com


FOR MORE EXCLUSIVE

CIVIL ENGINEERING E-TEXTBOOKS AND

GATE MATERIALS, NOTES
VISIT

www.CrviLENcGForALL.coMm

AN EXCLUSIVE WEBSITE BY AND FOR

CIVIL ENGINEERING STUDENTS AND GRADUATES




