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FLUID MECHANICS & HYDRAULIC MACHINES
SYLLABUS

Obijective: The students completing this course are expected to understand the
properties of fluids, its

kinematic and dynamic behavior through various laws of fluids like continuity,
Euler’s, Bernoulli’s equations,

energy and momentum equations. Further, the student shall be able to
understand the theory of boundary

layer, working and performance characteristics of various hydraulic machines
like pumps and turbines.

UNIT I

Objective: After studying this unit student will know the concept of fluid and its
properties, manometry,

hydrostatic forces acting on different surfaces and also problem solving
techniques.

Fluid statics: Dimensions and units: physical properties of fluids- specific gravity,
viscosity and its significance, surface tension, capilarity, vapor pressure.
Atmospheric gauge and vacuum pressure —measurement of pressure. Manometers-
Piezometer, U-tube, inverted and differential manometers. Pascal’s law,
hydrostatic law.

Buoyancy and floatation: Meta center, stability of floating body. Submerged
bodies. Calculation of metacenter height. Stability analysis and applications.
UNIT II

Objective: In this unit student will be exposed to the basic laws of fluids, flow
patterns, viscous flow through

ducts and their corresponding problems.

Fluid kinematics: Introduction, flow types. Equation of continuity for one
dimensional flow, circulation and vorticity, Stream line, path line and streak lines
and stream tube. Stream function and velocity potential function,differences and
relation between them. Condition for irrotational flow, flow net, source and sink,
doublet and vortex flow.

Fluid dynamics: surface and body forces —Euler’s and Bernoulli’s equations for
flow along a stream line,momentum equation and its applications, force on pipe
bend.

Closed conduit flow: Reynold’s experiment- Darcy Weisbach equation- Minor
losses in pipes- pipes in series and pipes in parallel- total energy line-hydraulic
gradient line.
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UNIT 111

Objective: At the end of this unit student will be aware of the concepts related to
boundary layer theory, flow

separation, basic concepts of velocity profiles, dimensionless numbers and
dimensional analysis.

Boundary Layer Theory: Introduction, momentum integral equation,
displacement, momentum and energy thickness, separation of boundary layer,
control of flow separation, Stream lined body, Bluff body and its applications,
basic concepts of velocity profiles.

Dimensional Analysis: Similitude and modelling — Dimensionless numbers
UNIT IV

Objective: In this unit student will know the hydrodynamic forces acting on
vanes and their performance

evaluation.

Basics of turbo machinery: hydrodynamic force of jets on stationary and moving
flat, inclined, and curved vanes, jet striking centrally and at tip, velocity diagrams,
work done and efficiency, flow over radial vanes.

of turbo machinery: hydrodynamic force of jets on stationary and moving flat,
inclined, and curved vanes, jet striking centrally and at tip, velocity diagrams, work
done and efficiency, flow over radialvanes.

UNIT V

Obijective: At the end of this unit student will be aware of the importance,
function and performance of hydro

machinery.

Centrifugal pumps: classification;-working, work done — manometric head- losses
and efficiencies- specificspeed-pumps in series and parallel-performance
characteristic curves, cavitation & NPSH.

Reciprocating pumps: Working, Discharge, slip, indicator diagrams.

UNIT VI

Obijective: After studying this unit student will be in a position to evaluate the
performance characteristics of

hydraulic turbines. Also a little knowledge on hydraulic systems and fluidics is
imparted to the student.

Hydraulic Turbines: classification of turbines, impulse and reaction turbines,
Pelton wheel, Francisturbine and Kaplan turbine-working proportions, work done,
efficiencies, hydraulic design —draft tube- theoryfunctions and efficiency.
Performance of hydraulic turbines: Geometric similarity, Unit and specific
guantities, characteristic curves,governing of turbines, selection of type of turbine,
cavitation, surge tank, water hammer. Hydraulic systemshydraulicram, hydraulic
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lift, hydraulic coupling. Fluidics — amplifiers, sensors and oscillators.
Advantages,limitations and applications.

Text Books:

1. Hydraulics, fluid mechanics and Hydraulic machinery MODI and SETH.

2. Fluid Mechanics and Hydraulic Machines by Rajput.

3. Fluid Mechanics and Hydraulic Machines/ RK Bansal/Laxmi Publications (P)
Ltd.

Reference Books:

1. Fluid Mechanics and Fluid Power Engineering by D.S. Kumar, Kotaria & Sons.
2. Fluid Mechanics and Machinery by D. Rama Durgaiah, New Age International.
3. Hydraulic Machines by Banga & Sharma, Khanna Publishers.

4. Instrumentation for Engineering Measurements by James W. Dally, William
E.Riley ,John Wiley & Sons Inc. 2004 (Chapter 12 — Fluid Flow Measurements)
5. Fluid Mechanics and Hydraulic Machines by Domkundwar & Domkundwar,
Dhanpatrai &Co.

www.FirstRanker.com



: lﬂ[ﬁlﬁaﬂker com

Firstranker's choice

www.FirstRanker.com - www.FirstRanker.com
> ANT~T
Tntvoductione— ‘

4J‘d""‘" oulics @

Hycl-(au[lu ma7 be oullfned as vﬁoilowfa.‘
Tt S that  branch o Engﬁneey?n?, Science, which deats with

water (at vest or 'n motiory) !

£
' I

’
'

(G

u Tt PS 'thai bYGJ’Cb 0-6’ 8{'7?{)9@ny2 Sd&ncg whkh ?S b(Uﬁd ©n
expufmen‘fal obsavation 6 watw ﬁcoco.”

Fludd mechanics ¢
Fleeid mechamcs mﬁuj be etepined ey that banch of Engzrx’e—
*“07 Suence LO[’LLCh deals wrﬂv the l:ehaVrOLUL o flocid U.nc(u

the C,GrLoLLt[QM of 'ru'f and 'vm@‘h&{)
The jlutd  mechanics may be dmtcﬁd ante Hvree pavts

SR —

'Y Sfaftoi ;

b%/nam?a-
-&aha The s%udxj «9 mcomprfss‘}b/e é(,u.wb under  Static
wnal»trcstrus % called thdYOSfaffCA and that aLna(m7 wott-h
Jche'“ cempresmb " Static gcuse/s‘ L3 fexmed as  aeostatics.

1

« kinemalics & Tt cdeals with the velocitles, aceelevations and
the Patferm of &fou) @ﬂlf/e Fester  on engy Caws?nyw(oc.‘-

-ty and cecelevalen  ave aot  dealt tndes thos headfny.

. Dtdnam?csa" T+ oleals oidh the YC(aﬁar\u between elocitics,

oceeleyations o; bludd  roith  the  fov(eS & pp4n

4+hem. www.FirstRanker.com



!’hlélrﬂrr;‘acrz‘ gastchg};:e be C(WﬁﬁmtRWer&f)m boust www.FirstRanker.com

befwun the 'TYIO[(’U(((,/) ol cthe 'VYW.‘“C,[ o .,/o{(om,g-

. Solfd  state
. Fluld  state
\ﬁl.lq/u?d state oand \fl', Giaseous  Slate
In  solids , the molectles  ave ey clogepy Space whe reay
in lg(‘,ufcbs the Spaci’ny between the dipfevent molewtes (s

\'ela“llﬂh‘/ Img/ea and tn QMM the s/mcc"rlg between -the
moleculer s Sl (arye.

Tatn meleclar cohesive fovces and (m?a o sotw,gmaaq
in Uquich  and cﬂveme{g Statl n e, and ©n account
6} ths f]acf, A0licbs possess aom)')ac'l and yf?id 601m‘,
Hquibd mole@dﬁs Can move fyeely Lo tthin the Ligrdd mass
and the moleculy 6} gases hove great™ freedern OFf
movement , So thal the gusos éitl Adhe centalnes cmvp'(e-k(y

.‘jn which ﬂw%/ o PIaCed.
‘. %5:{5%[ PJSRNJSL& o the Flued §
* Densﬂy:’
\",/ Moasw deM‘H’t{/?
e ;Peci/-L'c ma) of . « Liguitd may be cefined as the
Mo, pey untt 'lto(‘umc’ (%L) ot standajd _Hmpem-fmt

The clerstty also known ev (e depy;

and  pressure . Tt TS wsua . clenoted by 8 rotho)

N Wl . j

e

{

\!i/ We?ahﬁ OLU\A:th 2 Thf wci(yhtﬂ dtn,&i'[,(/ a[m. knoeen o
dpecific i“‘zﬁht: o .dzﬁncd as he ewtdgit e wnet

(s ' ¥ Vo 1 : LQ,{»SU}‘(Q-Qf td
Cvolure ot the atandasd  dtempocatore and o S

lwuatly dinsld %QW.WF-!w_— 5’2 {'Com .




»_FirstRanker.com ©
=ll FREREANKREARDRICSS  all v oy e delitien cartl ety iliin Hystrakét o ome

hyclyaukics machires the sdpeclfic  tuight 0f cvater & lakn as g,
(/ /1 (7 é é /(Ow;;

In 5T wunib ¢ (o, 9.q) Kifeor®  (or 161 X1 Mirrmn?
In MKS wnth 9 o

o =000 k‘g-r/m'},
i, Specll;ic Volume ¢ g4 defined @3 wolume pey unit man of

flade . Tt 16 denoted bc(/ v,

Merthemattea e
/ ! V: —\L - _i/
g

K tnematic Ur'Scosfhj (e olefened ey the vat fg
Kinemalie U'SCOS‘L&/‘? between the dynam i \(Fscos‘ify and dansily 8f
flukd . Tt s denoted Iy ¥ (catted pu)

fecthematicalle 2y _ Ulscost
7/ V= - flind v_ M
tyS 5
tnily?

—_——

In ST unib m[sec.
In MES wnily ¢ Msa

5 o gt 0 [ o '
In  C6r-o unlly the kinemdlic ursoo&,tb/ U alyo known s stoke

= (/e
@ne  Stoke = [O'-q_m"[gec,a

¢ Buwgace Tersion s

(ohestop : Tt means o meleatas attvaction ot ge,, o
! mele

the oame [lquid - It enables a Uquid do y.8,¢ Smatt
O
tengile stvessyr Cohesian U o Hndu,&/ 0 the

culey 4

wny G‘{

V(f(b{_[lod \.,t@ \rmac(r)
@ 1 £ v

w ene cwemb(a?c § peticles . dinface tepstop dr due do copesten

beteveen Pmﬁ'c[& at the fuee dunpace.

AdhION S Pt nuans attvactls, between the melecule O a L

and the moliecles o o aolid 6@und.m,v dtface Lp  coptaet todth
e JQld. 7hirs propexty  enaliles Lfquibed e stickk anothey body-

www.FirstRanker.com —




:I » FirstRanker.com

i FGETSHOTES clute ool CABAEP 5 01110 0, et AL O b
‘c“"f(m’ destor B catwed bf/ the [eice dy cohulen at dhe fyoe
durface . Hquld  pmolecwte dn dhe dnteadot O the Liqutd n ap o
B gupded dt(/ enOfier M@l ecles el avYounel and L3 Jdn (’Q/“UbYMm,

M dhe e swpace Of dhe diquiel , thee  wo mo iquid melecude

altove Jdhe d(LkﬁCCC’ o {)C(((\h(‘f Ahe éO\(! 06 o Lecwdes below \*‘

(W"‘I}V”f(zy thesce O3 o met e ol fosce on the ameotecule. The
fette b necmal e e tlqulel awface

[WC’ S(Ué(‘n‘P [—--»molnmfe

—~
-

- ~—

At the  free oftuface A Lhin Lagyex Of moleciles g3 Jomed.
This b becaure o cthu %U.m thal o cthin gmatt needle can

float on dhe pue wsface.( dhe layer acty ey a membyante),

| gome :LML/LMiCLnf‘ exee mples 0f Pht.n@menan of qwuﬁa(e ’%m('@n
e U éo(Lo,uM.‘
© 0 ©

g Ratn dgp A [alling yawn elvop betomey S/)hn?(al due do Cohusion
'y and dwface tension .

l, Rese of awap & o tyee.

i, Ohd can Aok ceate prom poneLs .

1, Capillony aise  and Capflla-r(j eff[\,hcdnfnﬁ.

Y

v, Break up of Aiquid Jet

D?memﬁgr}a( Jowauta " foy 5“"@““’ lension ?

The climensenal 15‘“"’”'6“ jet durface -Rrvs?mn ) Wﬁ/en bﬁ

[£) o [

 www.FirstRanker.com




» FirstRanker.com

AJiFindra ktrlatbyicexprecs kR Firbtranithe cownlue O puvit e Rafcerieom
ol penoy 4o cthe [rotcuwfny jacters ¢

7 Mt 66 Lguld

i, Ma'ttbu dy dLLu,GLwdmj matte (e.? , colid , Liquuid ov 704)

i kinerttc erYgy  (ara hepce the +tmperecture & e LEquid molecutys)

Wetia ~0ix - 0.093 M at @°c .

Wtk —afy —- -— 0. ‘0R Ml ot lop® ¢

Me
YU.lY(:/ Cu‘s --= 0.1 Mlm Lﬂng‘H\.

Pressuye  foaide & outindroplet, soap bubble 2ol @ diquid et !

o [alectey Dvoplet ¢

Let p- pressuve truide the dvoplet tbove eubiee prestuve
(f-@., AP: P/O:P aboeve a;{—m.f)Y?PSSU'Y“E.)

= clicemetu g dvoplel s o = Suvface ferulon of Liguld.

E & HiE

) Wlaites cl":OP(él (b presSune jorees (Susfocctinsion ) fee bodt‘/ d;%

a
FFE]! Pessuve  fade @ roatu  dhoplet ’

FYom  the fvee body dgaﬁmﬁ?/

I Pressuve poree = P" a”, and

\ Suaface teruign l{mce ac‘ﬁna avound the coumleante =o x1rd

Undt equllibium  conditiony  thece +woe fovces coill be equal ¢f
Oppssite  foe,, |
P"——:—i = o xrd
P

WliHtb ap ‘aovease § Size 6 the dvoplel the pressuve Totensily
dﬂ“ﬁ("afe;.

~ www.FirstRanker.com



al » FirstRanker.com 2
R ¢Fighsra mm'atkwicéxpccsec\\ltvv\fw_lzﬁfsjtﬁ,an%gcow(uc S, Srface 4{M'fcgn

ww.FirstRanker.com
elt pencls 4on  dthe 6-0(10wm9 jactow ¢

j, N Cl‘( (e d& ._,(t'q,(_uod
Jdi, Matuee o) du,uaundfnj matle (é.ﬁ,) colid, Liquuid ov gcu)

.{ii/ kineﬁc eruvg%' (Clna‘ hence the ﬁmphﬂ'(u'“’ Gﬁ dhe (i’(‘#ud mo(c’('ulq)

\

Wota ~0ix - _ 0093 (l},, at 0°C .
nlatx —o4y —- = 00 M[m at 100°¢

M(’YCLU’(V" ai} —- - 0. M{m Lenﬂ-,’h .

= ———

I [Aletey Dvoplet ¢
Let po prescuve Inuide the dwoplet cbove eubice presture

b rquid jJet !
Pressuye  fride o outin doplet, soap b bble and @ Lquid je

G'e-; AP: P’O:P abole a,—%m.fJYz?S’SUTP_)

o= d-fCLmeTu &) d'roPLei ; - — Suy&a_ce ferwign 0O} (cquerd.

0N & E O1E

o Wates clvoplel (p pressuve fovces (osusfocedenson  ca) free boty _d,t‘?m,q
‘Ffa: pessuve  jude @ roalu daoFlct
from the fvee body dfaﬁmm,
l pressuxe porce = px 74-“: ar, and

\ﬁ, cﬂu-tiac@ teruion J@tce ac‘dng avound the cbuuﬂ}mp(_g —o XTd

LUndis equfl,?bv?um conditiory  thece +wo fovees eoill be equal ¢
@f‘/"@’ﬂ&' F-é’;,
PK% d>s o ¥
-Bd_

= o

B an ‘nerease  Size & the dvoplel the pressuve Ttenstty

Aetyeasey.

——

www.FirstRanker.com EE—



:ll r.com
X SafFirsfoanksy Héﬂﬁ":éubble *\wwww.FirstRanker.com

www.FirstRanker.com

Soap bubble have 400 Susjaces en thfth Qvjacefenston « acty.

O | (E

free  boct clt'ag Ya.rm
ﬂg S Pressuve  Sasvde soop bubble.
me the {Téé’ bOCL‘j OLLca(?'ram, e have

[
sz d.y:: 2 x CTYTFCD

=
ol

Lince +he aoap aslutien hos & hi

& e £
e orth small  pressuve & blocohyg ¢ <oap
camo (cwgm in dlametus Chence ﬁo-fmat(@n 0} Lmr?e coap

3. Jiquid :Zc \K
Jet tu» copidn o cl(,(t’r‘dr?cac /

lf(wi’d U"ei of o larmetey o and lngth L.

f]h value é‘b Sumlﬂ(e 'ffn})l@nr
bupble will dend  Te
bubbles).

pressure Hovce = px txd .

&Lwﬁace +natan govce = -~ xal.

NN

\/\\\\
AN

éq,ua‘ﬁfng the koo fovees, )i
we have ,
px Axd = & xal

pd =

p= 2=
ol

WA FI lthRd.l Iker.com



.
:_!-ﬂtsxﬂanlie_r com_ —
quOFllrlsytraplkﬁ:fg?‘.!:‘b?ce www.FirstRanker.com www.FirstRanker.com

Cele
A “ [{ql e h(”ft“ n .,r“”f”“/ 'h’ ('VA”(“” ,p (i ”H/;f/’i") i /?.I“, ’n
" N ’ !
("h(lr?‘?f 6‘0"} ”‘q“’n’ to 7’"“"'““) Lleite) tMalaciitis 40 /“"'”NHIJ{,'I,
profectd  {rom ree SWace

e

i) ’
n the f/frm‘./al,fw-ﬂ “Ihe e “freted reilente,
()
aye tn (v f"/n,u‘ml-l cltale  ard ryoqt

{liety tisfi ///t7'/7rt/ 1//,/,/,//,
precsuye op the  Liquid Cothace,

:”‘l‘ /)l;f’_‘.l"'(l fl- /ff’flll’fll"i ,”,w
Vetpolty Pmssmo o) the tlquifd ("

(fquid conpined , e prvlin
molewtss  faryearen -1y

/'). .’[ Ahe t.'ﬂ’ll(/f//‘, abaize e

'/rtlxﬂl': /i‘rf“,/:lf’r" A et g lﬂ/ ’/"’
4

the vate al  whicly he tnolecles e -efites

f i ’ )
the  liqufd g cual o the ety ol i !/rf':/ lraik e
l/

Stsface . [l
~Anlhan  the e, 0170, 0 T
b ¢ Cpilibn fum tondtlion i« veacled hie l/ru/.r:u',
’

“Sstiye  fg .
Py 1S called corluyaliop Va potrs 7,,,,,‘,5,,,,,(”/")
- [ 0 e ‘
The  following  poirts v (ool nothing
\f/j‘ the PWSSU-Y‘Z on  cLhe U'[}N.d rt.'lMtrMp ts (otoes L try cepnal

40
o the satuvalion tapouy predeune f/,[/f{‘;;] (ntes place,
0, VC’—[)OUW P?”SSUY” tneyeanes (ol b slor Tn 'ffm,/vw;'!/n -
' Y 7 P
\HI, MP‘IUJ £‘/ hew, —a e 'r{(/ (o) Vf?/)OUb /)‘rr'i'(u':'r' atidd hietre, {a ar;

Crce Llent fluid o be (ed py, basornety, |

4| AHroospheyic pressye ;
'”)e? airnocphf";’f als (")fm'(_f,' a nonral {I",ﬂfl.“‘-,p u[,o!/
[ ol ¥ ¢ [/ . 5
all “’wéa“b i th whlpich it (e In fO’r[‘”‘l. and 1t < Koo al

4 1} ] ~— ol .
a_{rnogph(’bfc P"Pﬁiu%ﬂ ' /I)( O(lfﬂU’.‘Ph’ ﬂ/(‘ /)'D"‘:jl,"‘f’ :‘: n(go !“"Jfl_.rr}

&% Bavornelyic Pressuve.

’ (e afl Cr o a »
The a*fmoﬂph“’”(' P”'MW” sea leved (ko ve abutnt, pea0) s

. ? e (AT
called atandad ectmosphrale pres

o

J aune fFrelituve
#| Quuge P presscme

L] . ~ 7 o
Tt Fc the PressUTe, measuved with the help o

& VAl u L P -
m(JcU:U'r'?ﬂg trod~urment, o which the (""U’J]J""’f [reclne otakey

T T ITI IR IR TN TS IS TR,

www.FirstRanker.com



» FirstRankercom
N Fsteamberpshoistmospher fun b Ak Roll </ (huleisadidh 8k 10

Qagel vetovel pressene ahove o below the tocc L ectrnasphent ¢
{
- R g N [
Mhess e ,\‘.rm‘ e they Mt e lhe c‘h’“w-\m(‘e' 18 ,,'.wu'.uw' 0 the ((r,mf(
[ ] » )
10 coldeh Htu/ ave coonedfed  aod Cheat 0 -QOHUUN‘/HI‘f' an 1y the

Pressune of the tlquid s botow the  tocal "’("’m/”"mh Pressut e thay

«Vﬂ(‘tuuﬂ {)ntlyr " anad the yecovedel Value

.
{he qauge & deciagnacted
J : J (l'f'ltuhrf Te befow

ol ® i . , '
f“dl'(ﬁ‘h‘\ the moun't b(d Nluch L he r)w,c.t_l“,f ”ﬂ the

. A - ’ X
(vcal -cl'(mc\cph\*“‘lf yuw«‘SCtlne?. e, m*yﬂ(ll.lc’ /).,,1,-,;.(,..\, e,

P ¢ A ) " 1% .I ‘, -
aceem  preesng s c-U';«nc*({ cw the P‘r.‘-cmr’ below Ahe aclroog

. Phﬁ {a /,\wccm ¢,
N L A y ©
A[v.solufe prossave s

————

1¢ fo necessavy {0 establich ap
“ ' he o atmocphey e [PYeSSUNe. - gnescune
ke fncupenctent gy the changes o P,r / - P
«© 0 = ‘
el absolute 9ero can @xol cmc(y fn  coroplete Vace

f\n” Rressuve raecsteyed above the abolute 7o 8 pressune f¢

1
abgolute PW’ESU'H" scale cohfel)

' te " ol
fvmed ‘a\ Ct([1 absolede ',])wsct_n(o K

pPressuve

N('gn(t‘\/(' gauge
PYesse ox - yaeqqin

| [
LR posilive gorge
pressuve /—-—n ! mor.phm‘fc

preccure

bsdule

|
VA

2o O bS‘O[u'{e fYngSU'iC -

-rfg $ Q@(nft'moruhfp beltoeen precsures

Mcdhtmaﬂca('ly)

\

l. Absoltcte P':&Csmc = M'ma.cphﬁ?c fmossuae + gauge pressave

——t e

Bltm -+ %Q L(ye

R Vacuum P’)PSSUB’E = 'A‘{MO.CPI’)(',,.?C P"P_KSU‘DE’-—» /]bsc[u((, P)PSSLDO.

www.FirstRanker.com



i

vrh;'\‘ ?C an (\[L\“\_"\\‘\{ (‘l\“,( 0{‘ \a'/"“, (')\1-{ \{’\} ;’.‘ {5“’{,, ‘;.tlf'] {'“‘.{

» FirstRanker.com 9

{ \‘“F'”‘L" kﬁj\ﬁhﬂ\kfi www.FirstRanker.com www.FirstRanker.com

”1:' f{ll\.‘h\l\m[ﬂ“{ \] “nlf '\f P“\(“\-s }\ H(!L"h‘f‘ F‘ \Q“G\C

retes (W) his 18 alte kreten c\sr}.mn(

} s . O Y &
AN f\\-.*.\\“u\EC e S t-.){,g { 4wt & rom & mesciny

'lt Y
!\:” \{l}} 1 & ,(\)IH\\ (\‘(Nh‘ﬁ \q; Sated ’1\,7}{

g 4\ ﬁ:l Q¢ ] - ~a 3
\\{\'N\ 2 ‘ R{n k«\f‘).r) f‘ ;3\3\&“\.3 h({\ ‘("‘»C.' {o[[(_\{ofp;fx ‘_.q“;v:(mt_
é ‘
Value @
" N S . A 3 e > o W g
PEY R o) oS Y Y o Cl weatte , F¢0mm A meNeLtyyy

» ~ ‘\t the 3 . g
o1y b fratitibase) )y & (bayv & 100kpa - p® Ay
canceenedl or Pyesseece §
Nt \"A-\\i \\(\-D\ \Q\ \( \E [\.\\L\\\\ \ t \e\e

Tl\" PSSS(!\:‘ \‘{ a i(lu“\:l ')\‘)Q\{ be nw:a,\'nc‘ol b&.’f ﬁ"m(’lﬁcn’ﬁng ]
9 v

P Manoeing $ Nanemeteny awe clth'nm' QO the ANevdesy cuwd Lt
peanedng the  meduves o« a P.‘?nt I L hu’murJ the

telwmn & pladd by qhe same oy ancthey  clwmp Op WLiQuaict
These e (‘lc‘l&\%‘}&d et fotloee ¥
e (Q) Lfople Wanometess
3 Pleagretty
b O-fube maptmetey
At angle toltron  pranometen

« (B Diffaertlal  panowe s TN
B D :\
(@ S,, ?’“l»(f manometens
Simple manOmky ¥ @pe cshich cerdts & a @aivabe
. P : :
(Cheye &ne end W tennecded o & )'\<‘\"n't (e hege [h & e ?S %, b

meanzed  apa dthe  ofie yematrg eftn Te a"fnfeosﬂ\'sc\

- (Y [ '
bpiaomeras [T T oo —t
. = B = wat {“t‘ 2 oroete v ke
Gpon —l- | ]
\eggel [ 7 T T v l
R

www.FirstRanker.com



:l 1 Flfstﬂanker—.caﬁ ’ ,
i i (ilted o opee Ve
FiE W{Fs qk'émqmmw'“'b' V\‘/ww.FirsiR( fkrer.cocrh‘ www.FirstRanker.com

A pleraneta fs the shoplest fovm O manomeler thich tap be tued foe
WTH\ML‘*‘:ﬂ? mMod eyale Pw-_«:suwu of /lff}tu'dh M congicts of o 9(055 tub»

Ctevested % the watt of o \ewel ov of apipe, contalalng (lquid
rohose P‘MS“‘M % -lo be measuved . the (ube  eorterrds \fﬁ‘h'mlt; tr prdavdy
o cuweh a hen’ghf' that (fquiéd cap preely vt'SP.fnb H odhoul ovey
Um\"f‘a"lhf’ I)wsstnc’ at any Po’mt fn “the Liquicl 1S indicatec bU
Lhe kc'ﬂh‘f o‘ “the lfquid in <the -tube above thatl Fo?nt/ which ¢an
be swad en the ccale attached o it Thes i w € the speetfic
coei’Uh’t‘ 6} the Li(lufd , then -the pressure at point Alp) (s fj\'!jeﬁ

"

P ( ¢30metey

Pff?orr‘(a"'"
rMeasuYes acutlc]e pressuve tube

Only (at the swface 6 the L‘iqui‘ci) , stoce e
the Suvface of the Uqu}d tn the +ube i<

el o

Sutzj’eokd to a+mosph€'r§3c Pvasmt’ . .APlceome-km dube s notsedidable

60‘(‘ memtbkvlﬂg neﬁoﬁtfe PT@SSU‘T@)’ as FD Sufh Cane the arty LO?[[
endey Ip P‘:P@ -tfwouﬁh the tube.

& U- tube ‘manometeye

Picromelers  Cannol be em/;[o?ed ewhen (araa PTPSSuYe?n the
[;(Jhw Liquedely due ‘ave to be meawsured, Snce thly  towdd TEQUE
Ve [Ung tubes , which capnot be  handted comfi?rz?c’ﬂ'fbj. fuvthey
Move  as  pressues canpot be me o tined by the ples
becaure

(an be

ey S
a acus foxms no jree a.'fmosphm-?( anfa(@,']hp,-cf

" UmHations
overcome by the tue Of v-tube manometess.

U—dube  mangmeless  condits O a 9&\39*“56 bept tn U-ghape
One end of which “f camnected to ¢ point at which pressuae T5 be

meatued and othev e Smain gpen -lo-the atmasphede.

www.FirstRanker.com



__ :l » FirstRanker.com

\’:- ﬂrﬁ“ﬁﬁj%&'ﬂhflﬁ‘mﬁﬁ www.FirstRanker.com

www.FirstRanker.com

S8
g

=

3

s
Ry

ket A be ghe /)o?n'( at eohich precune t¢ to be measuved -
X=X T the datum (ine

s chown 0 [,fgure_.'
Let

Lhe “9[;[ (?q;n'l'd ) lhf’ legt (irab cbove
the  detum (ine,

bﬁ = -Hnyht of the heavy ltqutd in the wghi (imb above

the olataum (Ine

h. - -IM’OIH c!!

b= Pressuve n [’T‘Pd

expresced S Herma o) head.
5(,\ Cpm;?c Wawl(/ 05 the (lghl Liqeed.

f’"““'c ara\nlz/ ho heavy Ligued,

The Twscc.n’es ‘fn the [eﬁ and ﬁ’yh‘l (kb above sthe decttemn

The  x=% qae equal @y the pressures ol two polats At the same

level Tn o coptinuows hombz)encuotw tw‘utd anve é’(waf)

Presseeve  head above  x—x fa -the left (1mb Hh.S;

(P\c’&“‘;.(\‘\(’ h(’(\d (‘[)O\f@ Xw X n {h() J(lﬁh'[ (lmb P hasg_
1 |
Fquaﬁnﬂ these oo PTG’SSL({N’S}

bathg) = hyss

tov) ['_h hySy—hiS )

e

www.FirstRanker.com

RPN = S |



:l » FirstRanker.com

A .
Fgéiragle:;a thm’[‘?eregguw ~www.FirstRanker.com www.FirstRanker.com

Pessuve  fead above x—x 8o the left limb
= h‘f‘hlsl +h3$2

Pressuve  head above x—x % -the HUht (trb - ¢

ga'ua’r?nﬂ thae 1o Pwegsurrag,'

h"f‘h;S; +hog $9 =0

h= — thiS +hy%)]

Poerns:

[ Calewtate  the &peu{tc wetﬁh’f Specijic mas gpeaﬁqtc Volume and
SPeu[Ltc. fpavrf}j (91 a (,LQ/LL?CI ha\ang o \/o[umeé‘; 6m3 and wwoelght

Cep 44 | s DAY | 8

Seolg l[a[u.mé 6} the _qu/ufd BN 6o
Netﬂm 0f the lquid = ¢q .,
Speupc weﬂh’t cb.! T | | 1 G
52 weui]lﬂf’ of loquid

]

o liume 66 lf'épu'ic(; B ’ % ik

44
6

=3 KN

www.FirstRanker.com




.rEirstRanker‘cgm e —————————— St e O ot se

- K

ﬁ?ﬂ%iﬂi&rﬁ%ﬂicfm) ole ;wwy.Fi&gtRan ker.com www.FirstRanker.com

g H:333 y 1000

9 a3 = 4935 f‘glm'b
Specibﬁc Welume, Ve Lo 4
? 4415
= 0.00134 "5/1:5)

opeje @r«a\chJ Q4

$= w{fquid

to toaty

=0:347

twhat ¥ the pressure (ﬂf

an oy pubble 6} cliametes o.009 rom ¢

dole GLOern = 0.069 M/m
A= 0.009 ~mvm

An  cdivi bubble | hew only epe 9U\'bace ,Hence

- 4=
p= =
SR

= 4x0.069

0.004 xlof?’

WO = 2006% M [y

= 20.66% ENlrﬁ"
=30 . 66%F kP |

the Trdevnal pressuve Trvr a: Soap bubble Oh & diametor-

' 0 ° ‘
BolY . Ghven o= 000N ) dd9g = A8 ¥ 16

In 1 seap bubb[q these e w0 10*\'%0!‘0,

nte p-S8< _ £x0:.09
be P ¥ e 26 ”IK\"'

28 X107 )
__above @etmegsphevic pressune)

Qe I the Swiface +ersion at  odv— cvatu tterfoce s 0. 069 N/m,

fevence Bemah inside  and outside -

24 q‘ the ‘Sw&ac_e -fﬁm?@ﬂ a‘f_ SOClP‘a'XQK?M(“EGC@ 1S O-OQL’lm.(aftLtfdfe

www.FirstRanker.com



o fi mtﬂanker,cumﬁ it it

¥ vepresened l}} g

3. \[?Scos'i{xd 0

Ctohteh  tan  be Clamified o Pe%“ﬂH (deal ‘{(u.‘d ,
i

s L L LS

P‘% hc\'?'tlt www.FirstRanker.com www.FirstRanker.com

,&.Peu}uc :}m\rH}] T8 the aatio of {he gpecific weight
{ he ﬁqlﬂd to the S')('c?ﬁe Lucu’gh‘l o} ga;ﬁmd flu'd - 3¢
Aroeasionless and has no wngls.

fov Rquichs, the  standavd  Flutd ¢y pure woater art qcc.
S’feo.‘i;tc moe‘tﬁn{» of Lupdcl

(gfec tf te (-‘lm\(r' j -

S/X’ui de Luu(yhl Ob {)an et -

Qftquid

S=

Y toecter,

V?gcos?{?j may be - clefined o the property of ¢ flueid

which clibeymines  ft yesistante o éheaft?ﬂg Stvesses. It

o meawve of the fotevnal of tuid ;I/\'ic‘tgé)n eOhich carues
scavistance te flow - Tt L {)Tgm“’*“;f due te cohesten and
roleci lax momentum, €1ChCLnje' - between 6add laUexS, and

& flow  octwt , these  gpbects, | appeart cu Shear?n? Stvess e

betwieep the 'm@wg lctt/ews 6 pldd.

An faleat Flutid hes no v?scosH(L/ ~There 96 ap »Hu?d

Howeves, the o Luics rohteh tolth ‘{uy ACtte u.;cosuy (we

somettimes  comideved o ueleal pdiifoly
\[?ScoSt'-lH i 5(1Lfd W due e tohesion and fnif:vach'én

{

between T)wd?cle,& )

www.FirstRanker.com



=| » FirstRanker.com

A F s chol RN -
Firstranker's cholce www.FirstRanker.com www.FVﬁRér*E@Kbom
{ lowoey (avn
1 { wadn
9y 7,
B
—v o it

1 Solid
d J' bowed GTH

YT T T T 7 77T F 7 777 F 77 777 7 77 777 707

U —p
533 \[e[ocfﬂj variatien pear a Soltd boundmy.

Wheo two  layes ¢ pluld, «at « distance 'y’ apmt, move

v £ay w apd atdw, the |
Viscosity togethey  with velative Uelod—k‘j cawnes a Shees sheg
ach‘ng between the £luid (azl.e,g. The 1op layess cawse o Sheey Stress
op the adjacenf top (a,‘ljeb'-

One oves the sthen ot diffevent veloctties

This  chees Styess s Fumﬁona/l +o the »ate &f Changk' ot
uel{)city rth vespeet b - It & depoted buj T (called Taw )

Mathematically

TQ_.QL_L

Y

(0‘) /T = P-M
*

twheve p= wostart e} popoationality  apd §5 keewsn  au
to-o Hz’denf & c‘y\amic UfSCDs:'ﬁa {ex)
Sim Py wiscosty.
du = Rate ef_ cheey StyessS Ox yafe Gﬁ cheex dl{ormah‘\ﬂﬂ &\
L \telo c'rhd 81ad7cn'(. -

www.FirstRanker.com



:I » FirstRanker.com

tleﬁrﬁgmkm A fhoice www.FirstRanker.com www.FirstRanker.com

[u: T
Thus \t'fscosf—l—td mey 8o be clifined as the Sheer stvess
stequived Lo produce wntt yale 6 Shear atva%n -
it
Tn S0 wdh ¢ Ns[/mr
Tn Mks unibs ¢ gt . Sec] oo
The unmty o} \t‘l'StOS?JrU N .S uit S called Po'{_ge_

Po‘lse = Clpe-Sec .

www.FirstRanker.com



— k‘t’nemaﬁu VO\‘ ‘[:[de F[O(Of

—_—

»FirstRanker.com——

Firstranker's choice

kinemotios J»  oltfined o that branch o} Sclence tohich
deals with roction 6f Pmﬁc[& (9 tthout corumw'ng the forceg

l(cuu?ng the matien. The l{efocffi,/ at any polt ina flow fleld at
any time

Veloeily © known |, then the pressuve disdy;

| . butiv-n and hence
i fovces achng on the Fluid tan be cleteymined

| o 4t o

| Descrplie of Fludd amelien:
; ’I—he mG‘ith (}6’ H’(LLZd PO.'Y-”JC{% MCLV be des\crr?be(ﬁ bﬂ
two wethods -

1 1. iag'ran??an Method .

9. Ewdesian pMethod .

| Tn  the .myvang?an methood , o ﬁ'n(?le plutd paxticle &
- fotlowed cLLUG:ng b metion  and 3t lzelocﬂ}/, acceleyatign
dlM'tt‘Lf ett are descvibed |

| Ir case ¢f Eulerian methoel, “the Veloetly , acce (caatian |
if)wssme and d.e_nfilin/ ele  qvo duSrybed at a $low FPeld .

The Culesioad e thod tommen

% wed €0 Fludd
MGC ﬁ(‘erA !

—= Desculption 8f the £lag REltem ) Types oy Flows

Whupevey o Fluid o mogtien it fﬂnuf‘ne”rab{g?av{‘fc(b%
Maoye a,lOnav ceyteln (lnu c&,u.ndfhg

tpen the conclition of flow,
Ahough flowo Lines ave § ceveval HYpes, yot  some mpoviant
flow pattun ray cdeyevibed  ay il |

|

J

k A

i 1. Stream [ine 3. Styeak line

; . Path (ine 4 Styeam ‘[U_be_
fi

www.FirstRanker.com

www.FirstRanker.com www.FitdriRbn @F-Gq?'a>y1:_fn_

U studied B thls bvanch 8 Fluid mechanits - Oncethe

!
[
)
|

{

B e R




www.FirstRanker.com www.FirstRanker.com

:-I -.l jFu@f;,ta@lﬁ:r[i& odce

{ 'A ttyeam llnt_ fs an lmq?nfuJ {ire Asaror ’f, a "’J"U
f

lt.nto{ such that  a tangert dvawn at nr”/FU,d oy This lipe

aerescrt the d:wdtéﬂ et the l/rlouCJ veetos

i

1f Frem  the d.:fledwn , it Tellowss -

jﬁm theve can be np flow aevoss —sx ~
; stream (1ne. /,/_'_,,:-w/

z (orLszdan a Poﬂzdc momny a[crj a3

,Sf!c’am(me for o Yéﬂ/ Short distance ds hav:nj 15) ornporerts dy, d:/
and dv a(on7 the thyee mmaza‘/ pﬁﬂrf?’ﬂdl(u'a& to-ovdtnatle pye
§Ler the  (ornponedls of -the velouty vecdor U alory ey ard 4
dwechcru be W,V xw »regpamwull The time taken AJ o £ luid

Pou\'tcde o pove a CL!_S‘fan(f els atop% the “yearm G (ol ¥k

Velodity Vg o 4. A/ /s
d}t _ dy _ d:

(4 v CL,) S il 2] o O

Hence i ppevential EQLlCLTl.W’ cf the styearm (Tne may be toriiten

{

aye di - dy _ dss

-—

uw v Lo

“—’: erﬁ Ltme
A P(lth lme T the louaw 6" o Auid Pa’ﬁ‘.ldﬁ Y rprves

L

&{003 “In otbey wordy, o pathline Ts a cuvvert fvaced by 2 <nqle
j g leeid Pa}cﬂcle CLLW(’Z th mctp en.

& o
; L ] ’/’A'" (A'..: o 7 }
, ﬁg- shows o stvearoline  at fomety | Pl ‘
t \ ‘.t,,,,{ :
; nd:caim‘:j the uclo&t‘il/‘ veetsy to»\, ,;_,;Fj . Y
[ Vs { -{r‘!}.’\\ "‘ " N
pcutzd‘;b Aand B-AE timu ty apd ts ¢/ LI
P,‘{' -"i'x N :
7 f‘«’"" i

the Paﬂ?d@ A T chowen +o o(cupw

- ™
130 §ed po i

the suceessive Pos'dz'cm‘.’!h: Itne Cor'r-“-’“’/‘-’-] these vavifers
| L

positisn g A wepreserts th prith Lire

7 www.FirstRanker.com



- ||

i @)
» FirstRanker.com— &
” E i t
.WGZE"’?H;? %sghmce www.FirstRanker.com www.FirstRanker.com . ‘
o e ¢ ] [ H
'/\“lfﬂ tt d:‘/ﬂ g ((U(v‘\'{rd n a lg()ufc( oY SmokC. ‘}n a UM/
0 @ {o trate the subsequent motop of jluid  porlietes pafsf’ng»'

|
a \}Hed point, the pecth Jolloweel bty the oliyse oY smoke s calley }
!
}

Styeak [Pne CHhews, a0 Syeaketin e conpecty atl [;mlc'clu PCMA fnﬁ

‘Unough o 7?lfen pofnt.

L)

{
{

i

l:. !

. v FrPanradd s {
3 ,{l‘{l’-f“ e by e 3 sl ' l

v o - § . 'r, t
[)Or:"f — e P B t
AL R RS NS | : -

N

dn steadt ( - ; |
d E09, the  ctyeamling siemabp pived toith yegpeet

fo the co-ovdinate aves. Streamtines o Steady  flow ctsp vepwpemf
the  pathlings  and Stveaktines . Tr :

) ten Seacle blow
LU!“ nU{ ) ?n?enua{ J

, CU pleetdd Pcu’tr’chi

e teaa .
d untfotm MOLU), hente Streamlines

aned
not  ¢tolnelde prthtines dlo

o

mn LLMHQCLLJ nanunifeun  flow.
T , 0

Jrtantancows - Styeem  Lipe ¢

In fludd motton  wohich fe inctepenclent o time, the

posttian 5' stveam line Ts  fined tn Space apd 4 plutd pe tele |
Y |

-fouow‘ima @ Streamline will tontinue to doop. In care of +ime

-fo tlowes a stream (i et @nh(i
& Shott ofaral & time, beste chan |
The styeamtines i suwely CoNes  Ave ot

tepencent  Tlow , o floel panticle

92’03 OVey {o anethen Wamll\i

"rl“)t_ﬂd ?ﬁ < !
Lial o S C((‘(’([Du‘( (hah e
pocthytime:. * The posclion O0f . styeam, fne at -4 Pﬂ?\{e s tant a
4= - ' NCEOH wnATanNt-&¢
fum(* i known evs fustamane o Strearnst lin - 6
trta nby ¢ For dippenent

8l -t}
Lt b ttme , W Shall have dfﬁﬁ'-'hel’)t‘ ?hg‘(*an]"anc()(gg Shrm
s \n ‘ : ‘ | , | |
the  same Space. The stve am fin'¢ pecth €ine o shreak |
ana Shreag |

s gne one apc the Same, ‘:6 1he floco §e C{c‘ad:/ |

|

- www.FirstRanker.com



i

= K

FirstRanker.com

F e poe . :
éﬁ% F\FA&BE" www.FirstRanker.com www.FirstRanker.com

7 Stvéamlines ave dvawsen ~Urwu?h a ctosed mwr,inrr//
foved & boundas L Sty [ace acvoss evhich “udd  mnnol pr-ne"hnfrr.

Steh ¢ Smfme‘ bottnded bv styeapdtne o a tovt O {uhr, and koeaon
P a Stream tube .

From  the cefinition of Stveamline, t % evtdent no pledicd

Can  &ev08S  the bounol'ing Stsface tof fhe Slveam -tube CThis npliey
that 1he ([Lmnﬁf‘t/(mf‘)ﬁ) ¢ b ludd anlc.ti’ny the stveamd cbe,Qhey
One end must pe the same as the quan‘l‘”l(/ le’mf?'ng i at the
Othec enel . 1he Stream ube &S {76"”““}/ assemned fo be a Smacll

(V0Ss- cectignal cuven so thect the W(uu"h/ oves (€ could be constdeved.
tm‘i{o{_m. (

The Concept of stream -tube can
be evfendect , anol the entive ploco wy?@n

matl be Compesed g tnneemevable

g

Fregetor ton L&uyct(ﬂi- The so(td boundaries O flow ~epresent

Styveam tubes 8f smatl Crogs—Seclion . The
Stream tubes ma/y be of ant/ Sha[x

The asm[ace cgnfai}t?ny the steam (fnes.

ez & Gl Elow?
The Sluid floco s C(‘QSS‘?ﬁ(’d Ay

v

& Steady e/ wnsteacty flocos :

T, tntfstrn d  noo- wnifpem flows

"f';f,i_am?na{x g tobulent flowss

Ju, Compressible g tacorpressible o lows

U, Retational g Wrotalionat -floces.

Vi One, 100 and . three Atroerstonal f lowss.

¢ &“ﬁ,ﬁ’l}/ Ef&"&[ﬁiﬁt/ &}(\o&;s}: |
Stady flow e olefpined oy Lhat Aype of floew Sy rohich

e flelel thewaetenfsteen  [fke \(eluc?f(:/,pwev\l(\*e » Cc,,\r,g-'.,((/

iTa 4 0, i 4 al 04y L0
clC-- at 1 [fﬂﬂn( cly not L”C‘”?" corln  eme -

www.FirstRanker.com




:l » FirstRanker.com

R Fipst 's cho }
I[ ran?E‘rSt H:Eﬂ, 6((W\R/w)ﬁhr61\ﬂaﬂké'r\‘:tfrﬂu:/f tigwlvoRistRanker.com
(

Thuy 80V Sdag
(!\\‘_'__ « O
t‘”" '(\\'l’ma\\ &
7 J Niea e ("“‘:‘(Im?“) s @ l,wrd
TR Retot o futd fletel

Qtesdy e G Ahat Ay op  ~plows, g0 tehich the
Ve(m'd:, ¢ P CSsene anel f‘(““:(:/ at o P()'iﬂf clmngcf\ T
-"{lw‘P{'(“t R e - f”_“h‘ , ,\'](X'{‘Llf"(\,t'.call:/ p \60’\ {Lﬂ‘f){tﬂd:/ ‘Lou«g .

(&) '#0.

ey, o

ALK o ¢ .
\ FS‘I)’“;‘JN‘% {O exe

—_— - CAlep- Heawm  Flowass
wnifere qod N S8 feum Flowss
Uaifeem  lews B efined e ethat ,-(:/,u o Lot tn

echich  cthe Ll‘e(ut'lh/ at  any 9?!!‘6‘(7 time oleesneot chan{ye wi th

du,s!uci Jo a!pcu'e (?ge., ‘(_tm]fh 06 df’n‘ch'@n qu g ftmu)-
‘ ‘ " B

Mathemeticatly, for unifetm ptowe AT
) =0 | SR

v | - e

M'“Ct’.’mfc\nt e

e | U= Change ¢f \!c‘(octltitf ,
of = .LmJ(p, of plotw dn the diection's .

MenL LLrU']MN” tétmd Ly thedt Cf:,fu (96 ;f[ﬂw \?D s fureh (ke

velocdty al any given time changes (uifh vespeet e space.They
H\t‘l‘”v.tmoi{cclll\, \#0\ "lgn_ Len :[(_’l("g 0“-“(\9, .
Vv
wi =t 0.
3s
t=toutant
| : anttnar | le o el
— Lomiow f lhbelont flowss :56 tht:‘:e Jteew de elpined qn that sy,
A AAA A ) o (0 eep fUh,'(" the { l_’{ B |
b ' . fleciel penticty
s{_d\’;ﬂ cd{&:ng toeltt- cln}unrdllwm’h.\ (o), Stvedin Line And ‘ait Ihs
m - ‘fL N -
b oewe shaight and paveuttel sty the [)c\ﬂt'((!,\ ccibilB

www.FirstRanker.com




:I J Fi&StRaﬂk r.com,

A FirStRMRAS civicka s Qliding - stpapdbiy O fuldrir StFpaKendotm e
7fm Lreoop flow I e catud stieam. Goe flow et
viscowy ftond -

Twbalent  «plow b that type of flotw o wohich the f el
particls meve In & %?3'?07 tway . Due +to the movement ©f the
fluicl peuticles (o « 1lg-2ag way, the eddler Jormalipn talky place
tehich ‘Che YESPOrL fble Jor high entvgy (ass . For a- ,J?Pe f tovs , the

of Elow &y deteamined by o nor- allmenatgn ot ﬂmwj.,g (a-

- lud  the @,u/rw(d vumbea,

Whue b = Dioimetus o} P?Pe, ;

V = Meap Uefch{—y 04 flow in PrPC’
V = kinematic viceostty of pludd.

T dthe Aeginstd netimbey S (e than 2000, the flow {c called
leminar- T 4 @ugnotel mumber Js o than 4000, 2t i called
tuebulent g low I dthe Geynield niumben Lies beteocen 2000 g
4000, +the ﬁ»USL\} mcuj be lamlner (an tuvbuledl -

Corrpesible. 4 Incompressible, ' Elogss |
Compressible jlow is that type in Lshich cliruify o fludd
changu: thm pwinl “lo Po?rLT ov) 0 8they QoY cLuusi’ff/ 3 i¢
net toptant foc the jlufel . 'IMQ,ma%Mmat?catuJ, foY cOMmpyess-
—tole  Jled,
$# -cotant

Tniompressible  flow s +h¢;d Tgpe Injeohich the ctenstiy is
comtant Jor the pluid flows . Liquids  ave Jerevatty tocompres-
~stble  wohite que ave com pressible,

MHathemeaticatly, por Intomprescible o0, = onstant

&g%ﬁgngi ¢l Ixxototional Tlousss

Rotutional plow T that type 6f j{locw in gohich The fludel
Po,}th’ClM Lo hoale bﬁ(OLU:ﬂf] a(ﬂﬂg Stveam. (faey, alyy ~otete aboul
thety OWP aty . Apd JG Jhe ﬂ“?d p(tz(?c(c\s c0htlo b(mnv?nynfucﬁj

ctycam-{tnn, do ot Yotate abowt thets 0con anls that type 6§
flow ic  called '?WO‘ta'(t'@na/' floeo .

www.FirstRanker.com



e ot

< = » FirstRanker.com e )

QFl'éSLfanker I mﬁ'ﬁ‘(c‘e D?ywwr@‘kgftﬁainlfefrcumm" Www. FirstRanker com
Qne—dtmen)uencd Flow ¢ 7t B that -type o) oo i tahich the
flocy, peaameton duch o \/C(ocdv

§uncﬁ@” 0} itme and  @ne £pace co -Aeltnete cmLL, COL/'M for a
Skady Ohe— dimensfenal élmw

—Cpace to-arelinacte

; the \{c{ou&/ s o func‘(mn 6f One-
9“‘}/ The  vartetion & Ve(outra g stha twes

fYLLl'tUﬂ-(b(/ pLULfl,lnoLl LLL(CUK JLTC’CZ‘L(!)M ‘,u CUAU_WO( Mg Ct/l blf “H('ﬁ((r
,kflo:fﬁ,tma'tltauﬁ bm One - dtqu;Gnal 660"& , |
te= fx) (7
Vg AL ‘
W=0 Vi ' ' PRy ; ' ) !

Whate o, v ane to o'zre \remcd;}/ COrnfO"ﬂe n Yy e T divection
-rcsPcdi\!e% i) . Lk
TLOO dtm,crvs?@nat F[ocoo T 75 -bha:( 'HjPe of. plows o) u9h hfhilodou—
~ty e a ﬁu.neﬁcm 8 dlme ond Twee Yectanyuﬂax space-co oxd-
—{nalu @5&?/ v eund R For a aiHachzt Z[Lug Vol tnerstenal o tthe
ue £0u+7 O ngu,nd:tcw G Auue Adpace  co-srclEpote Gy The

vayeetiey? | S ngocZ-fy . the .;Uu'rd dLoveelon G mgﬁlﬁ b[e ’rh,w5
mafh,tmaftcbd(t/ pOoL 2= dtmn«su@nau( plews .

R

W= —ft('Xrld) / ," b A5 ‘ ‘ 1 |

| V= £45 (x 3) onel w'—o i
Thyee— dLimenslanal Ptowo Tt 1 t'hod“ fy,u C,J(T 4lows G which the
VCLO“GY S8 a bundwn o4 e and ‘dhvoe mu'&mwﬂ Pechncucuh{
dive ctiops - @ut Jor et atady cane e ellmensional plow the' pluiel
pcuonruilu ot ,&undt@ﬂ/\ 8f ﬁrvee Space o -ercincta (4, Yy and ?)@,,f],

Thes Mdtﬁuma‘hc&((/% Vit ‘fh‘ree._dcrn_w-%l&ﬂdc plows

tL= f{(’l,ﬂﬁ) el ‘
V= ‘ﬁﬂ(lzth-'lf) ’ e | |
i fs (“Vr?) .

“',]
: [
Js

www.FirstRanker.com



:ll FirstRan er com

!ﬁﬁ\t&&m Er"i ﬁh‘@\ o W"=Fi}5f§2&“f<e?'e°°'33’ WWW. FlrstRankér:coim galst ‘

The eqn. bhased 80 \‘lm f@ﬂA(b\m‘((Gn Of mass (S
cerllea c‘m'\ffmtffy' ; walunn !Mu b@ﬂ Qa 5(;1 el 6(owm<] ’U?wac.kgh the
pipe at  alt dhe ¢a08¢ ~ <ed\@n Whe 7"“‘"{‘{2/ (9‘ oﬂutd pe ¥ seconel

.:S cmvt\innf Ctnliﬂx‘lt;\ 'CCO(‘) (‘\(l‘:\s gtc‘(_fcyn_,{ (}b P:g (é& &how;n tn
.f,f:)(‘t.\i‘- ‘ ] ! ‘ 0/ | .
Lat WV = ~du¢\etye w(ou(v at, TR ’H\/ PP
: Aoss-gection 1ot o ;"1;//"'_ b el i
3 ?1. = Dem«t‘}/ et .\\Smgﬁzgrw\“(- Ly H i r\-fﬂ‘] ““rn“f\ ol
Ars Avea o prc' ot lSt‘ Ci':@ 1 ' @ \ \‘”‘\x e

Va, §a, Pg o CO“HP@”dfﬂg teeeluees et ggcrh&n 9.9 O
The Aottt of ~ploww et c:cét@n (“;—3,‘4,\(, | *
Raite Of plows at: d:cc'fcen - gz S f’) V& .\ AN

dC“"d‘ g <o daww of camea\{a‘han O it Ml
Qecte al- 6((9(.\9 ect &LC'(‘!@(? [,;~ ozq-(e @‘ hﬁcmb“.c{t (ﬂ,d(@n P

i ! ¢ iR R

R EJ(/\,\J,_ J»A&\/7 FHIENE IR ,‘V.;',f'_‘

) A (| I .“ ' ‘..
The = above equation fs'  «wpplicable: o the. CO”‘P""SS*HQ

oy et e tnc-ampu’SS|ble 1[utc€$ and L.US calted conhruuf-yez}n

Tt the é(lllc‘ A tntOmf)vess:ble then Fi= P:z cmd ﬂu cLboxre

Com:nm{J equatian }Lcducu te R R

’A;\/, = Ay\q }
, B LN Tk R ICRATRIRARRN L0/ R4
= The . ctmctzcon of. a plpe cvt 6he Seetzcm g 2 ave t0¢ms anol
5. \ﬁspcctl\rd(m/ Flncl the ‘USChO”‘ﬁ& H\vouah the p:pe tt(; the
\(elou*tj &} atu (,(,owcna Hwouﬂh the PLPQ a‘t Secttcm J?S sml g

Deteamine. albyo . ﬁu | e Clocvfy}_ at Sect@n‘ Qi Y

Gilven  Detacs RO fakid
At section 1, 0)=10tM =0
W
\Li= 500 |

C&(Ol °
—

\ Loy -“‘ F N\ ) ‘l“lj:‘ 'I
AE g (o) C%—(o-l)"

=0.007854 m>-

www.FirstRanker.com



j, D:schcv(ae '{hwou‘yh pr& is ‘]‘Vtﬂ [,H (he f’yJﬁ'l?L’:rr

l FirstRanker.com

‘q{"'ﬂsﬁ é?@tlﬁlcED& "5v6v”6’ Flsdi®afker.com www.FirstRanker.com

A
2= "‘"CO 9= g. 01764 "f)”

- AV ' i 9 @
e knews that equation Cwn‘tmum) X
AVi= Ay 4
Ay
_ 0603997
G019 61

V=

= 2-92 rls

. A 30w cllametn por |
Ay tro. - cliametin pPipe, Lonvuzi?nj watie | branthes Trto twp

~Ctity 3 pe
: § 0 the 30tm ouamem p«pe_ s a. 5m/5 nd the dicp,.

N this P?Pe Alao  cletermine ~the ueL0u+H 0 1Sem PP‘-’ iifi 7.
e

O‘W“‘lﬂ‘ velo in
26 48
i ameter pipe & ool
850
o5
V=25 mlsec
D=3t =0:2m ‘\
@ 0’5"’?\\
@ ‘{/%. .
D| 300 =0-3m | g 3 il
7774~ Dy .—'T[UO 2y ol o-o#aegmv i °‘v'
V:»éﬁ'mls Wi ’ - iy iy

_.Da—&ocm 0-ar0 o W 1

#a =Ty py= T, (o 2 - . 03[4—m"' IVEC VR TR (1]
Vo= qm)s

Pa= t5um —gitsm Ny AR
Az= “”[;Dz —W[4, [o tG) =0 que:f LR R IRR" £\
Find g, D;schnr?c in pipe [ (o0 &1

w

n, l[e(ou-HJ, n PIP@ diameder 5o [bT)l Va.

www.FirstRanker.com



:l ®» FirstRanker.com
ﬁnrﬁnﬂﬂl@{ sghQige asce %Ws\ﬁﬁ—“ﬁﬁ‘aﬂ@r qcypﬁ ) dN\gw Fqﬁ{Ranker .com

Thep accmdtﬂg e corthruutty ec)uo:hon

Q!" Qa"Qz _ I\ RRLNAR W
t, The thSchcuge ,m P'Pe’ 2 3{Vcn by p
Q= A, K0 TORYATE | ¥l ‘-
T0-0#068 x 5.5 Lo ey
5 TOT6T 1w \
U The vealus 6 Vs, r

Raz Agly P
= 0.0314x2 ) |
= 0.0688 M/gee KT

dubstitute  the \alues 5 |
6 @' CLnd Ry CQntfrULu'tv Ec;uatén
QI—QQ”Qs \ 1 RR R
; 0. r#e:—~ 0! oeaa-+[ocwvsq wa t FHERIR)
136 — 0 06&3 - O Ol:’eq V3 Y LA TR e )

\ \ \(3:‘ O FFGTI 0: 06&8

00763
I | ~ Yy = ‘0. 1139
0013673 ) 'y K !
Vp= 6./ qamlst "

. alaten étem Jchwugh a P'P‘ AB |9cro Cuame‘rw at’ BMIs and

l

theo pane 'H’TYOt,Lgh o pipe 8¢ 5m  aSametd). At C 'H)e PP@_
bvanches- Bvanch ¢p % 4. ¢, tni dicumeder  and Canvion @nc-r‘fhlvdd}
the o in Ap. . towd VeLoubI/ P Eﬂanth CE fs 25 mls. Find
the volure yetr of jlow 9o ,L\B the \{eﬁouﬂf/ N BC the \uemu-hJ )
D and the cliametr 8 op

Guven that ,  diamete &} P't’pe AB DAB:I-O‘Izm‘ i
Uelowly o v;Low fh-«ou.?h AB,Vngbso m]s

L2y

0, Ay

Dlaretu of P‘Pe/ B¢ ' o= tHm Ui /R RS,
D:a_mﬁu O". b"lf’thtd P PC CD, DC): 0*3"?“ A A
UP[()UJU ﬁ'l Ll -q AL \A = .Q-E:ml_o

\0 4] VPC' Lp.) CE 7

www.FirstRanker.com



L

L

_Ei’i T vernU[/'ing qgntzruut';/

IrstRanker.com

l F'{“&”“L@E&“ Ic .ka“h \»va F{I‘Uéflﬂankéwnq m'b/swww FlrstRanker com

Velodly of flow 30 plpe Bc = Vac "”5 44
Ue(OLLCLJ o) vbtow S0 \fupe (D= V rﬂ[g

Diametey & PPC CE = ch A
Than  flow Aate timough cp- s,

O YR |

1 g : l; e J
{\'t‘r"w i "1'"( ';)‘\ !

\
flow chtt ‘{'hvouﬁh CE = Q’—Q[eb ,a‘ZQ ;“i;
£
, f ‘ ‘\f‘?QG"?lSea
MO\,O \rotu,me -} o wite 'H’W’fmj’h AR, ,‘
Q;‘w V“,B.|x A'r.elg’,e, ABL :, ), ‘
= B'OK"} (0aa)>" 1l el g
j I .‘v Ll iy g 3'0)( ’” Cf&')“/ I g h N [
A ‘,.”y,; AREEY "?:.‘BCIB mgls b ooyl VY ¥ ,‘,\‘f.‘ i )

.leq/uo:tmn do .yl ag ang W,ug(?,
VHBX \,WQ 0’5 ’u,\lﬂk’— VB('_ X Aua &b fu’lu‘ BC, R \~ /’.‘i

A Lt s (¢! ] ‘)"'*";'._'"‘ ity
B BOXI[DAB)%_.;’\ (Decm s

i
AN

,‘3-'0’[(.(;;)%: UBC K(fﬁ)

L

i
(l 6}V l
I i.’
(1 = al&*m/s | ’
Cﬁi, 'Thﬁ »5&0&0 'rccte {hvough pipe CD‘ |
‘ -Q' 2°3qg8" L A R

5 =1.18] t3/q

.u L)

QI = UlC‘D Y \dvea e PP& CD

www.FirstRanker.com



:l », FirstRanker.com

Firstranker's choice

Lo ww\.Fir tRénker.com www.FirstRanker.com
bRE o\ YOV
MBI = 09086 Vp
- 13l
o= —=— _ g.asmis
05088

:N, Flow yatle ‘fh\OLljh Cg,

Ra= Q-9
= 3.393- 3]
=2 .862 ™3

Q. = \leg ¥ dvea 6} pipe CE
W7 Ve ¥ T, (pg)>
2:262=25x Wy (D)~

|V (Dl 236313

29T
&
ch = 2;‘1..114 \“ |5‘Dl = | G:}'bﬁm

2.5

', Diaroelia of pipe CE = 1+ 035" ™

. A Bur  dilametnn pipe  avyied el &} Sp-fj\'-o-q {r{”a\;’ffgﬁn:j
e} 3mls . g1 anctiur sectien the diamettl i< 2000 Pind the
Veloby ot ths sectior and alo mavs vyate & flow & &l

del3 Gtiven \dﬁf&l

at section D,'ab‘cm—oasm

Ay L | |
' 4”}= (0-35)- 5. g4a >

v, = 3mlse e

at  sectien o Dy 90 cm=0.2m0

T
g X 1-D =—-(oa)¥ =0:031L mY¥
Vo= ¢

Maw n~ate 6 plowo & o =

LdH\LV: ng thﬁMufy ¢qn. at secisns [apet 9,
An, = Ay, ' |

www.FirstRanker.com



:l » FirstRanker.com A

- 0314 x
Firstranker's ¢hofcd 1 X 3 - vewwaFlrstRa‘{nf(er com www.FirstRanker.com
\ly = 0049 X3.0
00314

o= 4468 m|g
Maw ~ate 6] flow of otl = Maw cLuthJ X a
=SAV
Deastty - o oll
Dersity of toaten

.-3;\.113};6 ‘gicuh‘i‘t, @i ol =

persity ¢ ol = dp'au' 6 oll X Derv,'r}y O waln
= 0.9 x1000 ‘
T 4a0p kglro3
Maw  vale of $low - 900 x0.04953.
=132.83 k3[3

5 A Jet of watth  om 4 s5mm giameten mozile L diveckd
UuﬂcallU up,ocmoul- .fi%ttmm(/ dhat !t Jd stemalns civeulen anel
neglecting  any (o of. AUy, that it be dhe dicimetu et o
hetnit 4 %m  above notile , 0 th uelmftv teith tohich the jel

leaver  the nortle W 1@, i A

4618 Guven  that :

Diameter 6f notle, Db = 95mm =0 .025m et @ -
alt
\(douﬁJ of jet ot motale -,l[,:ram!g lfa\"““

rgm eF potnt 4, h=4-5m

p‘o

Ao le

het cthe velociliy af fet- ol a ke 3“ 446 =1y

omnicdn the  yextical motion of xihiddﬁ—lﬂm
the outlet O] dhe nortle e cthe potat A
i i
ij{ec g any Jdov of ernu?U) st
jﬂ?’,tfa{ VE!OCE‘“J p L= lf,: & m/¢
£inat lre{otﬂf/ I = (4

Walue (9‘ 3;.—~ <€) mler and h=¢:% m

Wing UL w>- 2h
Ul—ja> = 9v(-9.8) Y¢S5

www.FirstRanker.com



» FirstRanker.com

R Fi 5 ghoi '
Firstranksr's %‘W'FE{ 8 vA . pyww FirstRanker.com
{

;4
www.FirstRanker.com

Vote 144 —atn9
Vo v 144 Laer a9
Vﬂ ! Jlﬂr’, .lgc‘:‘;"q
P Y ) mle '/
. é A
Howo (aph Lc‘/;n:}'- fonfhu.uf;/ 40 . (o at,:!l:f)('b'i'rff and al
[\ﬂn nt Ny g
toe r"/,-( AIV[F :'/\a Vﬁ‘
Ay = MV

IR
! POAT Agle ”ﬂ X _f’q,(),ya,)* %18,

(i ‘5,_4..‘"16{‘

= 0.0007 54
¥ i Dae diame i op o Jet ot point p
RN AL A i T py e Apr il 4 . g

0100046906 » “rzh D,* by 41 ' R

0 p,. [CioooiEiii RIS
i e S KR PO

Dy+ 00317 0

Dy =31 rmm

www.FirstRanker.com



:l .FirstRanker.com | @
\‘lgg« i{mdﬁkewnme ,\fm&:irsmanker com www FirstRanker.com

Let v ¢ the chuHani \re(ou+7 at any ?O'm e flula

a

fow . Let w,v and , L. cu\e ab comlxanentlun Ay, & diveelion,
1h°e‘ \/elouf—(/ LOmPon,tan avt Mmc‘[mm :96 d/?ace- co-cAdlnatles ot
.c‘Ptm@:\ HameTtCCLLLJZJ \/e(o czfv C’QTﬁawa’\‘. ,4”.¢j’f‘/.m \.a/)
= ’6' C'L’ (d/%/'t) PRI N AN R Al

Vs 'faz C'LL,/,% B &
T o iy Cm‘dﬁs R TR AT RRY T

QMLLCMRT l/c(()uffy\ \/~— LU‘*H{/f—lu;lfLi

b‘\ v‘1 Hy :
\ Ly : }
. v { { ‘1. = ,U’L’FV’-HQ'— e i A g

Lt aa, ay, 0y ‘Hu ot d%afal aue(w«aft&n -vm tx,%} and %drfcd@u
Yupectufdv‘ “Then b(j ;ck‘i‘clmw vole ‘96 d,n“mntwcugn toe ha\"f’—

1

; TP X B il CRRE S LR~ [ € . {
ut 2 - ‘ ' h i
A=, v, GE ew
= i : {0 -~..L._.‘ i; ‘J.l 13 g u__‘,!_ "\" —’ ) % i . \
O'l: d—& ‘)u "a £ Y 1
d{ u 'g‘;'ﬁl ‘Xl '_"J o (')_u:i) +‘%% Il ) '\WA i
- dvl‘-— " L C)V DV» } i “‘4 ‘ [
’a‘li t\'*_‘ o LHI J'“D a:{ ll) ‘._

F@’L @(\L{a..dv ﬁ»COuJ._._DW AR oal N
Whe V= sdegittint vuow;, “ A

' bl
FtL ho) %‘f‘"o and. ‘)w '~O

[ 4 li‘,! ! ' %F
Hence acce&va‘&am \m‘ 1, %// amoL = diy ectz@n,g bCLOm.cJ

du
Oy = s = Ut .___L ._f, V, DL( H
o oL, w;/f'“’ o
s P |
e _— = U.__. ) ‘)l/, dv
{5 d aw"‘fsg*w‘a“
dro YR N
az = = WSS 4 dW L g, 2W
T di T 5y X!

www.FirstRanker.com



:l » FirstRanker.com

FIrg ARt iR <Rre e to AN\&vwFﬁP-stRa]\ygr-pqu ~'www.FirstRanker.com

—_ Zoq!) ﬂcge\levat’f@ﬂ and nconuechue A(C@Lc{aft@n.
\A.MM..

Local ceeelelalien & cLLfcrud W dhe Aol Of wwc'xecu;e o4
\tetocdy 0ot th nspct‘f te time ot ¢ Givep point o flow A lulet JThe

@"‘P""SS'@M %—% ,‘;‘fc and Jw s knewp e local accelivatiop.

convective cceelevelion b defined e the ~ate O change 6} velo-
"u'&/ due cte ‘j_h_._ Qhor?e, 06« foslhan 6£ ﬁ[uzd FCb\fﬁLIJ. U0 a fluzl

flowo . The ﬁ'lp}w/sran)s Uﬁtw 'th‘l” ‘Z)(_t WO 4 the aboue @ealnelia)

e@uc\ﬁon kne o
s known cu. uomfc’dwe acwbwaﬂﬂf’ ‘

6. 'Ihe uetouT” veat?M ST L‘;Lucd low I 3cven
= cprﬁ fOi’*vJ-f&-Hi

i U Ffd the udou@ and “accelevectign 64 abuud'?aﬂﬁctea‘r (2,1,3)

Loy Gut!en olecta vs 413., [ox> 5J-ra{-f¢
Thes campcwtci e rth! U= U_:fdﬂutﬁ ~

| \(ctocLU-‘! comPOmn“bs avel us 4'15 5 V= —10%> Y, 0= 2t
FR the rP@tnt (;2 I‘B) me hm/c '*L &) H L= at ‘ftme{-—[
Hente \zetouty cgmptsn.m“t\ ot (2,19 ae

af._, 8(0° = 4re - 30 w0 I A
—1o* () = ~iox ¢ = —do unily
Oz o) = 9ty

\{e[()&b:{ weelsn cd @, |3) 3&\-¢0J.{§(¢

bt “velotty " S b
L e bi, = \fu’wl-fuﬁ- |

(3&) + Mo) ) tow

\i
=bl@b Lm“tt\

www.FirstRanker.com



:l » FirstRanker.com i 9

\Aféf-‘-lkﬂﬂlﬂ@r stdteotice eee Erml '@ﬂ:?‘

rStRanker.com wwwiFirstRanker.bom
‘Cl\_.r-- l%—--q.\{'Q.LL.t_(()D_LL_,Dt( l ' )

% ALY
ay = u-dgi N, OV 1V
YTy Y

0y = udg;? 4\ ?3“3 P d0 g

N
fyom  the \[e(o&t}} \! Lolmpm:'urm. ¥
%’—‘-—aowy' M - -3 Mg, W=y
N Liae o Ot
LV 3(0

Substl Fuﬁ‘ng st yalues, wthe cccelevatlon

COmpOnents at (1,3
at  dime £ =] ane

W= 4> (1gys) + (<toy 5/)(0%1 9{(0)40
= 4¢qS

= 4 ()°

=48X3Q = 1536 tunits g
ay= 4> (-oouy) + (v|m°\(]3‘t-ftod‘) + o€ (o10.
F 80 Y 100wy |
ki QO'LLLJ‘ 20( ) () = amub =.320 tht\

Qy=, 4430 + (~10x7y) (6) 4 24:(6) 42

o
= 2unty DU S A

Atcelevedion vectot, A- 153t 43205 o

Rustetant g 00 A -
{ aceelexatioD a - 1536>+1 320> 4@ ™

/2359206 102400 44

= 19689 (.U\:\'l:)\

Y

www.FirstRanker.com




:l stRanker.com

F'lr ?an '@&ﬁ%ﬂﬂe Coues JL‘W&’?@[‘QaﬂRér obid \(gloq,},y\,\cﬁfmk@robwhm
the  thive torponent  of VcLouﬁ/ Auch'lhct( Jc;u?/ secticy beg the

(mtmud'ﬂ equcdwn
3/ W= 'X"

LJ ke !i" v V= ")(.'Z/’--U"l"‘-{-‘x.lld !
}D
by V= &kd)’-', W= cﬂq_;d-?,

S8 The Lon‘(?muf;/ eqn. for lncompwmvblebadd,

My TS5 =0
. ik
0 31(1 .
J Ll-':“l-»—f-yh; ERs %% =%

Y l"%l*%‘d" 3y

dubshﬁm
g the VCL(W* ‘%f au and ‘); n Corrhnuc'fy equatian

"&';ud - ]

51+&21ud ql_r aw |
af ¥
oW
Y ::-_ 31~<Q~md+=ﬂ—

= C—31—aw4?‘) by
In-Rﬁchtﬂﬂ o0 both mcLUS
;j Ao = f(~31-§w.|—'z‘l)d=} |

W= (g% - a1y ABh3] 4 toastant of %Hjmﬁw

Whave ' torstant 8 ?n‘i-eﬂmlt?@h tapngt be o Junctien gy z .
But It on be %umc‘(@—n 8 A andy that & _f(q,y)
= [-3n- “aMya+ B ey, d)

(ot () o V=gy®

Yy e Q'de? It
P_U_- ¢ i
oy = 4y A cawy
@mbghfutmg uabm 65 0" QL% n conﬁntu'i‘t/ eqn.
? %L Tty & a'xy 10
e bl(
==dy - - dwy
=
B 1ty - ay) 8y

waany EirstRanker com




:I :IL1 Eri 5@%@%@% nkm§ rb'()cr E} II?L t, %)

www.FirstRanker.com www.FirstRanker.com

Jdus J(“fw---‘mlt/) ol %
w = -(]-¢U" .9-.1‘3 U ‘

" ”4"((‘#71‘(‘/4 woat - & ‘fn%-cﬂm'!fon
Wemdo ) oy oy oy s
g 4 plow \’i'e,ldJ\f,s' g:\;e;(‘dé:
= 'PU"" y’ej- (dxy LJ?’) K-

P13 & a cwse of possible steacy Tmcomprenible jurid floo
Caltuitete the \fclodhd and  accelevation at the poinct (2,1,3)
$eL8 Gerven thact

\V = 1’%/\7 1+ Ui“-?jr (22u Y 1)

This egn. is ormpartd twith V= iy Yy ok

Theo  the ué(otﬂ‘?j‘ COmponerty oy e,

Wty o sy

— it o
\/= ld 2 —Sg!:@'d:l q

‘ L . / =

OU . /i 4 dta !

— 9 49

oxX ald > 0
&154 &H-? - (omd -+ aw):o

ra O:O'
-] ] \*

g+ VL"J -f(&fxili -!-?"(J)t WU oa
Cese &f pocsible e ady \.?nwrnpmu?bu pldd flows

Henee, tiu \telod-hd pretel , =2

Uc(odﬁj ot (2,1,3) A=, y=1,q9=9
e laym 4 (0> j- [caz XQ % 1x%) -+ (D3]

= H o3 craq a) ¥
W3y

"

www.FirstRanker.com



:l ®» FirstRanker.com

FiRsa et t?‘?ICE,p(Ot”l‘ﬁvww Rﬁ&@gﬁweqmml | w'ww.}FirstRénker.com

Vib-1aq 44/

{166
, TRLGET ity
Actelevation  at Crg s A
Qe =t v, S 003 U
O J £
b't‘
Y= will v W o av Y
0y = tee Qofgl\féll).;to dw+btn
°d 3t 3¢
tes 0y Q_LL’L r:'(!}.-)ud o gy g Wi
bel o 0 I _
oY ot 3 T
\r-:'H'L} W

—b—- =0 %il(,'&z}:) a% ‘Tf’} =

B | ,
(Qxyjr22y) %‘3 = =ayd) ?Tu'z:/: -—('la'vt'H--'t’)

o

a-

-—
-

(@ 2y) ‘)‘—Q‘ =0
1"

"

x> <aud% Y1 C0>) - (m%z-) wv)m 40
a3yt >yt

QAN COY + @ (1 (D
16418

H
!

"n-

= a8 uniy \
Y = 0y + 29 (ayq) mEAR 1Y) Y0,

= -Qyy> )
W22 4 zi’ld v ygll

= C () x 0% ] + (900022 )~ [y 2]
= m—m-q

-
-

\

[t -9
= el Lm?bs

Ay =
Y - ‘QU‘” TGy (~axr —97)- 'fo?wﬂ-?ly)mu
T A0y g ? % 1
1 *)ud?-t,/q'ﬂht&j?»f(hcupq Pty
1-=LJ T o <?'1TJ Yyt R L

Coea™ (0™ (3)] 4 [4cdem (JJ’J - [0

-—

¥

202)Y] o 244

www.FirstRanker.com



ol ; FirstRanker.com o,
Fm@ﬁ’(ﬁﬁ'ﬂwwc_ﬁ_ 9¢} _WYYVMSF"{stRanker.com ' www.FirstRanker.com
Qustettant aceelevetign — .J(&.&)’f

13D (L)t

K Jf}‘&w%um
= Jugie
i = s umty frov
—_— \A&l%\%

Bholiel fuotien and Stycam Functleo ¢
ooy Rekatiol functise? 71t avplad w0 dcatar junction
Ol dpate ond Mme auch that W ngative cduiVative wéth

swpeet o any devectian gf\/&n the - luid \fcﬁucf-fﬂ fo that dive-
n 0 [] ¢ ’ c
~ten *H Wb uptnd ey 9 (phi)- Mathematically | the \relou‘ha,

potential Gs  dlepired s ‘ﬁ:%ﬁztﬂ,—?) ot dttady  flow sueh thab

— ()

NVEW WV, ave compeneits & ueCoJﬁy e '1,51 anel } elbye-
~ttiony mpcaﬁcwj . '

The Awnﬁmdwl-(d_&}n.! ot an facoppressible chady jlow s

———

M, Jv 4 fix '
i =y & .aio_ — |
[ M dY i ”OJI =)

——r———

|

a!ubsﬁtuﬁnﬁ the Values of WV, W & cbove me?nu?hd ean.
L *‘aﬂ .A‘ -— . a -— { ¥
ax(ﬂ)+aw(%)+5?(%):0

| it T, Py T T
! ! ) + d
Kax 2y +"j€‘ =0

—(3)

—

this &0 fc known o Laplace Squatien . :
Fos two- dfmelen care the laP(A(‘e Equa‘(‘f@n‘\ed.uma te

/"51‘* 3 f/ — ()

l

www.FirstRanker.com ~



:l » FirstRanker.com
Mn‘éﬁ‘er SflWé;”H:poHn”C’‘NV\,K;E,éii;.&&auﬁker com CWWW., FirstRahker.éom

We knowo the wla(mnal componeats cne given b‘J

| ov
W J QS%’)

a')
_Iﬁ[ V¢ 4 3P

‘Hj

| Z)KBH oy 9
A a o 5 3, ¢
Wy &[m('ﬁ)’"%i('fgﬂ :'?é[ £SO ama’zj

-3 - |
e 5[ 34 (F) = 4[240
g ey
36 g% o tonthusuws bunﬁ@ﬂ “Thaen
_bz@___: M ' bnm = BQQS L4 "Al—ﬁ .;‘éi"
R _)ﬂ’am DA wy )yt O

w}—wapwi O

hhap Yofoct:@na{ meOrun‘f‘A 0‘&6 L0, the '{LOUO'K Called

hvotational: gunce -the pvopeyt:u bf the Poert:a! tunction ae

I '16 l(etouty potetiat (8 EWTA the low shoulsl pe
tooteatfanal

. If llelou'HZ{ potential ‘(o) Scct‘isé{a the'

LQP(‘? @ equation §
Yepyaenhs the possible }kaoL(L/ q i

0 mpressib le iy yotatio nal Flow.

—=  ghean, Tundions

It- :Ux .Jo(.%t'md”- st the Scalag éthCﬁcﬁﬂ 6F space arcitime
Sueh that ' Ib  putiad sluivative wéth veipe ¢

Ao angy oivection
g?uu the VeLouCU tOmPOrum at \«1‘7111 angCtA 1o (/

Ched afsection .
§ T dinokd b : (
(2] 1 0N&

www.FirstRanker.com



:l » FirstRanker.com

F ‘ )
R, moatra ke hemctice il GRS cohpe G wibw.BirgiRakay.com
Y. =y sueb  that | !

% ==\A ' |
| | A \ |
EN
The  contt nuffy Qquatfgp ,! ‘t,(}i 1wo- sWyiinafanect ;{,Lo(,& ¥
Mo ‘ X &
DH + _5'(';'] =() \ . [&)

@iumﬁhd‘inﬂ dhe  valwes d) o anel v a—\ém @ to @]
RIS 2V W,
awC“W) t ayé%)?()‘
a9
—dVY . 3?2

'D_uay md[)'i\éoy'w ’

Hnce  exisdence &y V. means a pessible cax o} jutel flow .
The 4 (ow moy be votetionel cen twotetiopal- The yotettgnal

tornpoputl 10y 1S g}?ven .blj-
_ 1 [fav :
== [’:ﬁt"-, Tzd)

Aubyﬁmt!'n«f/ the  values of teanel Vo [vem §) in above e
(Vay=— L - - Fﬂ
L [ 531 (%Wa ) L 3y )

N
w’i‘ ':—-ol'[ .D—“.[ -+ D')E ¥
h) &g é‘(di

Fer  Twotatienal 4 low , t03=0- titnce above equatien becomy o)

.331_1—.{)_!: =0 )M
rE L .
Which 1S .LaPlare &Ir“at;@“ Jor V-
The popezﬁﬂ& & Cteam Funclicp ave ¢
{, 1f Stveam L!.meﬁ?n 9, '517%5,“‘?5' CL‘POSS?blc’ tant o btuf’i
tlow wohich mcujrbf votetional (o) Inotetienal
2. 1} Sheam tunction &) scticples the Laplace  Equation, it 7s e
poscible cax 6p an Totational flow.

www.FirstRanker.com




www.FirstRanker.com

:! » FirstRanker.com
lg*{[étp;@rjﬁfﬁnﬁ : www.FirstRanker.com
A Ulpe awng wehfeh the UCIO:HCJ f‘:‘c-fmfia( o Fs caviant,

fo called equipotential Line.
Fes EQu?Pofcnffal {Line ¢ = tonstant
M =0
\

But @ = ﬂ'xry)_ i gt aﬁcadv Flao

asa:ﬂ' ALe,
Y avy <+ 'og' d”

= —teda - V-C{H
° = — (wadx+ l(dld)
£o4 equipotentia t Gine, g =g
— (udt g ucu(/)‘_:o
wilrue \{cﬁv =0 0
' udsy - _—lfd»y |

Bt piibr Spblentr
uet F*;L: G\COPE o} ewﬁph'fnt‘al Line.

v eq ‘ i Ly
Kige op v soostant Shyeam Functigo:
Y= onstent

= Veln —¢ d(tj

FoA e Ulne & onstant Styeam bttﬂﬁ:@n.
GN::O - | .
EEEE PR

| Vaﬂ-ttd,yz 0 i
Vd'f = adﬂ L :
‘ |

i

A T d
R Gy Ayl

".dm' .-_ LL

'y 1

But %ﬂ-&‘fk .«stope o} dtyeam Une.

wanaL EirstRanker com




73

:l » FirstRanker.com .
,carstrawr W°6Rd @ Sk Fidtrankdieotn tha ULtk RR, o

the eqmpoﬂn’hal tine and pe Slope ef the sheam (ine at the

point ] tHrseetion Ve equal to —. Thws the €qmpo+mfm Liney oye
h

Oyt Oﬂenal o the cteam ling at CLU pomtl of [ntexsection.

—>  [low Nets
A gvad o btatned by c‘t'thLUmy o serfey Of  equiipotential
ttaws ave streamlinu fs catltel ¢ Plow net . The S loeo net (¢

an ?mpoﬁaﬂ'f Hool 90 &ﬂa(‘ljs?ﬂg two- afmenstonat taxotecttonal
floww problemy |

- ?elaﬁ@n 951559& styeam }m (Lnd er ,Po penctiong

\M\\A..

We know +hat (- -3

TR canel V= 7-—_3_;!

3y
and tt= 3;‘3 end t/:ﬁl |
d de
ThUA, we have ttr% E—-_‘-)b% |
-J
V= __ﬁ_ G\P
R M v =
5 _ il 34
R i % e “-93
- ( _vr__aéf_ﬁ_)_f‘)_‘d L

Q. e ltdou-Hd peitntiad  functien @) T ﬂ\UEn by an expvescion

- _ ; 1 33
— L4 _ﬁﬂ.”d\«
’ Flnd the

e lo tz-H’ COMPonenky
fi
[\

in ¥ ancel olzmec'ttg
A\ ‘ Ld 0
'”YOW thet & veprerents @

PO&SIb[& Coue o

e | ituw
SeLé Gk =t

U Glven o - _‘Ll:», ~ B

’R‘\e‘ Pmﬁa.(_ clufvetives OF 8 luste " 'anal.

sj cuLe
b)Y ¥ .._5[3- " \
EYE - & 4 3xL
oM > “—?;( —4)
B(b - .._3'1(1
oy - —3‘}" +—1§ tay —LR)

www.FirstRanker.com



> FirstRanker.com
(Yljlrsf.r‘@nkveswaqg LOWPWMFlﬁtWeWbmne (D((\/wmrrstRanker .com
W= — 2%

LR ey

V= 11{}’;%3 _&U | . : " | ‘

\.r}' The ﬂlVEn \fatue bf B, wolll \pPeLtnf aPaSstble caxe g} flow
"Lb- it satr&’[,ua the LaPlare Cqua‘h&n

e 4 3¢ =0
AN 3%)7

w ) ¢ (J!) toe haue
N -

o T —;‘L—-Mw"ﬂ ‘
Vg T
s -*ouax%,

end Y

39 i 'lllf 'f' —4 &(j \
229
Md"

dp . »

—5;5’ 1 .%L = ["& + fg')tt/) 4 ("-QVA,J +a2) =0

Fm eqn

i IQ"IU +Q I | r

Llaplace equccff'@n s Satis pled and  pente g vepyesent aposdhle
Ceue 0[ Jlow .

10+ The Vetodﬁg poteotod function i gfiven by ¢ ==

| -4*). Cateuldte
the  \elotity tomporum ot the  point (419)

Sout §= 50>—y>)
%
<5 =lov
) . ]
34 =10y

e AR S R TR D T T e R e




:l » FirstRanker.com

Bllttranbﬁtbél‘ﬂ?ﬂli:?ompoﬂﬁ’,{,\k\,\, F[ﬂgﬂRﬁﬁ{keMcompﬁ Cj' lf&’YwWWE}:”St&ﬁnker .com
- ! Ll = !
= =8 =Loy
Ve =3
[ "Safi = '“t'mU)'"IOU
The \relouhd tooporeily at the Poinl (4,5) % e aty- 49y
U= —ox =40 unily L VRN SO
V= [O“V~ %50 unity.
e 4

Stream Lf,ubncth@n O gt

ien, by Y= 331_..6 Calewlate the
\te louﬂd t0mpone ats iy

and olsp magncludg and e,Ll‘fPo_‘h@n of the
Yawtant e ol + |
i : UQ’\ \ O~ anﬂ POUTL
sels bp= "5’1 6|‘_J
" m : ‘ % L I\ I ! M
=h  and ¢ ! | 4
()1 ()LJ :-—6 N T

But e

bunction  gue en bt dlle g o) Stream,

qven Y equation ew

W= — . ARTRCP ‘ . IRENE AR
\ %yll =—(-6)= 6 (U\ﬂalgec _

by
(V= I c.
T s itlse

Resultant velotify — \ _
Y TR I ETAYE! \\‘ J (/ \ \/Ll’-}-\l’—‘ R
T RURRI

,_ i = Jer

= 7. Umtﬂse il

DHPCU‘@"\ f g)t\!e_n b!d, Ian &=L

:-g—‘ 0.3y
0= Tag (0:633)
0= 39044 A
R+ T fov two-ditnensfonal PO{"M:UJ jlow , the \telou'-fit okotial i
?l\f(!n bld b= Yf&u ') " | X | v P 1

diteymine  {pe uetocnﬁd at

the  vale 0]

the poiat P(4,5) . peter e alip
S‘h‘ffj‘m bunct{(gn Vv at Poﬁ;if‘p-

www.FirstRanker.com



:l » FirstRanker.com i

4 id-) . 3 110
__gﬁrsmhlr@,ﬁ S'th%(‘e "‘H'H“Www FirstRanker.com | “'\'/vww' FirstRanker.com

1, The \[elouﬁd compenent! In "the cltthi’r@n g v and y aye
oy b'* ['}L(QU D'] ..-:* [&LJ :] "l"fig

W= 1-80%) = I-10 = -9 'uml Luc

‘ V= -904) = -¢ lumﬁs[ﬂb e ) L
uetod’ta et P- “Q?-'Qo v A

MU&(L’T{ \(CLOLF‘I‘V O.i' P:;!. m‘- ) 814,634: £ AV 1oyt

' = l&‘oq_ L t&
U, Vealue 6 Styeam rypetion ctipis ttB [ gee,

WET i
;TH -—*Ut‘—(f*&y) —a‘uJ \-\&p) L e
=V ~a l") ey Lk

ffn%tgm'fl'fg eqaaﬁ(ﬂn' (';,, et th we/sp(ct m%/ b
Jdv—jc,ud -y :
Y= a. 9[9"';} + LOnﬂan‘t Of lﬁ‘ffg')&ﬁgn

The  tonpstant & pni—cgrcot:aln

Moocan be 4 Junction Of

1)

IS not a %untﬁ&n % t(/but

et the value 6f coerani % m+f(7vahcan B K. Then

V= o_,
Y-yt @, HRE P!
(¢} v | ‘
D eentiats g the 'abOVe Cqn- twdo 3
SPipy |
YU T .
But _@_‘E o

"‘o?"l hOm &}nqp Vi ) ‘ v § R
2 qum‘mﬁ the \!aﬁws ¢4 _L

7 "*fgva'tlﬂf} this C(lLLathQﬂ ’
1 .L'—'.- j"D?V‘C(‘L = :3_')(3
A 1t

p Loe 3{;{ .

t— "X\"‘

www.FirstRanker.com



:l » FirstRanker.com

Jé[ﬁ&fﬁ‘ﬁﬁﬂ'ﬁ?ﬁhﬂ}ﬁ% \m(llwwv@flrﬂR%.nqu()coW S www, FlrstRankerf:

| ] b A
‘_“J“\JJ." ) 1(

* Styeam ptnch@n W qt PC4,H) = (5 B ()
Gt LRL TS [

- Y
o b 1 tln(h‘
3. The  stveam I_unc'tltﬂn ,(9\ a ‘

Y = &*5, Caleelete

uetou-hd at the paint @ pra
=L & point ' P6a3). find the

]

QL Given tp-_-.ewd
1 LY l‘ {

it 11191 ht \ i
e N x\
\ \ . . QU OU C&X.U = % R
_) N
V= 3‘% C‘“‘d)"&}/

t \
At ﬁu Porm P(&,B) toe 9@& o)
U Q%0 = 4 unztl/gec.l
V= dxy='6 Ctn%{,) [SE’C ;
feculiant \fefogt';-f(t/ ot p= (P40 0
R TIL “ i \
Y
= s !
T ¥l upit by
\!etoci’-f;} Po-knﬁ'al tbum'ﬁmn v e
xR i i SEE AR
Sy == 20025 ), %ﬁ»vz-—mv
Tnﬁgmﬁng E(In (l‘; tue g,c‘l Jdﬁl'_ }R':Ld'\L

¢ - éhL
g o= ¢ s W,

v
i

¢ = (qutant ?ncLlptncLLnf_ ey

alppocctiosfing eqn B wurw vy, 3y,

But Ligm e gn (i, _2’ 1‘ s\ i, Y | :
ALzt | = ¢ i ‘ l
Tn-ﬁfgya_‘b'n ; y ‘)U J > s) (J — &i/
7 Ahe an eoc..gd ,

d.u.bsﬁfllﬁﬂg the 1A tue

two, alicersignal jlow s Given by

\Ief.oc:f-(tj

5( bl cap be e 5unfﬁ@n d)«d,

C= f &J.dd -_-,-}.C.‘-.- ;'_gj}: -

=
. Y
‘ ‘ 00 ¢ ?ﬂ eqn \ﬁ;/ p’_.: YOty
J
www.FirstRanker.com




:l ®» FirstRanker.com
N s kirgpanksr e Stveam Ui Frepraseericdm by \pwwfjpstﬁwe;MaLt

the VftOLl‘hd and G cdiyechior at Poﬁﬁl ey &)
SeLs Sketch ¢/ stveam lineyy |

lp:”l‘—fy\'
"= 54 g sos
1 {y €l < |
\ (':—y_kﬂnd\.’. '8 £
‘. 2 - '1‘:,hd\.l R | :
3= '1"+¢dl/

Each @n. s a eqn- 6} esele - '”WU C“‘f’ Shelt gd tontemtyi’C
Uyl o} cu”wmtw.l oucumc-st as showen §p 64(/015:
C%LUED Y= '1’1“‘1

‘q,
7he uetouhj compomnt\ @ cmcl are cj?wn bv

= bhig '\.f 3‘1 (g +L11) =2y |

Ve, Y _ B
S T 07_.(1'*-#3?)»&1

At the polit (1,9) the' ‘velociy components ave
W= A2) = — ¢ wnlh [sec .

V=9 = 5 wnity Lsec
Resuttant UeLc'd‘hj‘:; m‘

= J(-L)H— ()

J&o
= 443 tnth [sec

Vo T
! \
8=Tar! (1)) = 36%34¢ ! ,
Pesuttant lrc(odjf'y moakes ap a_n?(e 2634/ f::yf\\i\{éféxu

15+ The ve locity

. componeats %y & 40- dimensio aol #low! Flelel for
an ?ncorrpmﬂb(e

&Lu-fd Ove cy gbotlowzk.

tL =
%— ﬁ;h. 'i'LLé anel \/tixJ’- Qtd 73

www.FirstRanker.com



@)

» FirstRanker.com ‘_
rsthm(%fﬂc (‘mct\:q’\/\ﬁm‘vvfl':irstRankér.cor‘n

:I A Oibteimkern cifoipaess ion foy st
WW.

Guven - Y>

= 'Ei 12 - 1’7 M DY

/

f
LI

set

{

Vs ywyd g, 13
J (d ? ) { '\\1
U&lmd—d tompopents in devau o 1 Sheam | fanctigp ave
fo o B

The
=V= ) SW LA ,,13 j | i 5'0
bi ‘d (QU 'S J .._—_U.) '{ l : . 1}‘\’
(Y ¥ .Itl / | \ | g1 4 ) k v

(i o e ,. pa

aby ki Fuz.bj} - H"d [~]—I———“U') h:/

Intgvating eqwca@n 3 w3to 5 A
W= .j('“d &U _,‘1'5 )dﬂ.

-p e &'u(]' ¢ N ‘l |
Y= ﬂ cﬂmﬂ— 4_ 3 ___,__tm)

Mhee  E = worstant, & erCO'mftl(ﬂn, tohich, ts fnetepenctin't of
AL

v buct LcUpencU-nf o V) Function. of %/1 1
3L B

B

|

‘“H%L”t‘at‘"g Eqn 1) | eorrto Y

-D-l?f—_: (ald‘) '\2'1 - aa; “'( R
- 119'&14'()!‘— ! | g i A
v 14 Md Y ‘ \ 1
but  fyem  eqiiation g 3 uppd !
4 U %% ida' A’

! LT |
"ﬂ'!’l 1)
\

-

—3
—Ed— —JnJr“L’taf =ty - 31+ak

— {3 q
.\gﬁnr—ﬂ—

|

@tlbshﬁlﬁnﬁ the Walute 5»5 kK in qu) Lu)
V= | s
—Sy— X
lo. T = d "3 '%l&_‘ By
N a {wp- dl i ¢ s
! 0- dLmensional mCOmPrQSSfble %iow, the Aluid velochy
f“Ponerm ane  ¢iven bH tl=
: =% 4y g V- -y-a*
T velodhy P‘)qu‘t‘ﬂl Sl and dedespine is fovm. Find

abo  +he Stveam puntbign
www.FirstRanker.com




:l » FirstRanker. com

Q\Fﬁrstm@\ké‘hﬂ CRaicg.. 4U M F|¥é=[Rs£|jke!f"éom | www.Firsthr"Ike’r;com
Nt ' |
*'5‘{( ane m_:({/ = -
M, v _
= 3 -1=06

Henee  flow !t conﬂnucd' and‘ \M(ou!(/ Po-krrtzal ey nt\
ket o e qulJ Pokﬁtrat

Ve oty components o -eams 9y uefocdg potentlat 7s given by
M:—LL.:——‘Lﬂdl‘ ._._{___J, _ | ¥

a IR St T
-g%f -V= oy 41 ———“\“, L

ﬂﬂkﬂxaﬂn«a eqn \I, w( ?(’t

Jdcf Jc— 443) ol

e = +41:Z)~ic ———-—*ﬁ'

“'h[h@\‘é“\ (= COM“"ﬂSnf @‘_ ?ﬂ‘*‘f(?ra‘h@n L@ht(.h' [S mCUPCﬂcLlnTOb'X.

d?”c\nntlaﬁﬂg the eqn Aty At %J W

._gp‘- 4,14 OC U { ¢4 YLD 1
‘)H ' 3Ld ~ \ |
bt Aom egn 1, B 0!
q \l ')H \(d'fdi
'd‘f' 4‘[_: 4.“‘[4-%_‘\“ (11 ‘4 A K| g
BER! J \ b y, J
\ RE
hld ﬁ

m+eg\rcmn§/ Thd (Lbolff’ fqn,l C -ﬂ

C"H)/;J,‘ R Bt YRR LRI \.' SRR
dubSﬁmflng the U‘a(wg é[ Te I?n f(]ﬁ J‘Fl'
i | ] i,
= —1&' + d—'lt/ + _%Ll &

Q._‘ WO ) 31 b2 W

ey 30t

BE

R o Lo Ve
,. [ ¥= %-— X e JZ Weloetty petential.

www.FirstRanker.com



:l » FirstRanker.com )

ré&%nmﬁfﬂw*w www.FirstRanker.com www.FirstRanker.com
VC(O“""J w”’PO”f"t‘ ™ o 6 cheam Functiep ave given,

b -

LJ —gp{:\l— '“Ld"QL !7\/)
KL ST ey |
iy i —W

Tﬂ-lfgmﬁng eqn -('N) e0e ge-t
Jdy= | C“'d'tm dv

Vet

Y=oy —awp 1w i

Wheee ko constant of Tnkﬁm‘han cehich s rncupenc!mf 861
But &t & a \‘aru,nc‘tt@n 6 7

dt“uuntmbnj equafu:n titi) (Sth

i}
N dk.
3 © -1
, 1 Y _ el )

But fwsnj e (V) —s\tzd:flﬂtbl

-— {-{ q_Ld b ——%_*_%Eg‘

Ok o R :
dy = 4"3 Wi
= pe vl
| k= -3’—} K1
(nthey -
¢ K= corstant &4 inkg‘uat‘@“ thich ?nc(qunct i
w
Qnelyy ! g
t: ,Q;rv \ \ l “': '
&1(9(‘1’-ﬁjilnj, the Value cf & ip quatlicen kl!/r'
@ = AT L' +&ld\~

. ¥e &?fmf Q. gr  wtream @ncﬁ'@n‘

www.FirstRanker.com




:l » -FirstRanker.com o 9

A Firstranker's choic

| bﬂn:\mmw‘%j’: iffﬁﬁ}(erﬂ% ' www.FirstRanker.com
- e g VLS
‘.::\m{iiidﬁa & the .!(Lu‘({ motion the fuvces and €Or~r37€i, that ave
e mat:@:h; Flow  axe xequn-ed' to be consideved. This aspect 6f
l(nm@p U C‘L‘t/ﬂqfﬂt(:] of $lufu JCOLO. 1

0 . ’
——The  vaylow -foveen ac’an‘:} on the Fluid raaxs may be ' olassified ay
31 ‘DOC{U (81) \fb(ume ';UY(C.S . | | ) :
\ﬁ' SUJ:)tace JeO\'('.e-S- 14 oY " ¥ 'RIRFERE 28, i

avy L]
Ble foes f

*| Bod\d or Volume Fowees? The boELH tev wolume foyces are. the
fortes which, ave propostionat to the olume, of the bOCLU‘

v
|
E{IB Lﬁe'ﬁm/ Cen{\?ﬁ*ﬂa[ force,. annd{cﬂcq‘ccf eleetvomative fyyie etc’{
# |, Swface Jovtest The suv-face fovies e the fvces which ave
pwoport{Onal‘ 1o fusfoee vea. | :
Qg; pressuve foxte, Sheay (oY ‘La”f]C“”fT'ﬂ( fovte, foxce of compwessibilf+:/7;
fovte due te Huyhulence ete-
* Lﬂ,.ﬁﬂﬁ fortes These ave fovtes which ave  propovtional +y (”‘3%-
Eﬂi Sinface +ension .
Equstien of motien:
Newton's Aceond law of rotion States that +he esultant force

on G.ﬂLJ futjd elfmeﬂf IYICLS{ C’([/ua( t@ fhe 'P)Odlld 0‘,; +he ma £¢ and
the aceetevation of the element and the aceeleyotion \ecdon hey
the clivection of the yesulaat -ovce lYeotsr -

EF= Mo

nlhove $F = the vesuttant  patevenel

fovee aeting aq "
, 4 .
Clement B‘ mav M . 3 he 7 lulel

a = {otal ateelevatwon .

Foxces acting oo Klutd fn  pmotion o

AAA WL
The vaviows forces that may influence the mgton of a fluiel
C , [ - ‘,' » »

www.FirstRanker.com




I

' _»__,!rof'”'},,;éﬂﬂelj : %Ia% Blonal WW FFrEtIQarﬁl&rldonBC\nouMu\Mv Fqstﬁaﬂhemfbm

[

» FirstRanker.com

dudved . ot the pomu Uj'f‘g o0 “the same Stveam e,
Steam liney, stveak' lines Pdfh (i gye alt tdantical 1o e ”&l
Mﬁ‘“?!—S’cmkeA equ- s u»cﬁut th the' aﬂaudu( 6 viscows Flowo -

rul(‘f A equdhoﬂ 8' mo*t]gn C.Qﬁ be (ﬂﬁjx&ﬂ’d wWhen l{, CS assoroeaf ‘”\Ot
the fluid T tacampressible | o

—>In tnetational flow of an idual Fluid a velodty tPo—\—cnb'oJ 1Sty .

I Stveam ?unc’ﬂ&ﬂ Y= &Wd then -the \(elouﬂd at @ Fom{ () 1S
eqidal te tJgg . 1 fe ptod Al . ; | ;

— A w]xrfen’(lal line ho,v, no UCLOH‘HJ C,Orﬂpmeﬁt {‘04‘36(1'( o 4.
—»| The con’cmml'ﬂ equation %utf.zu;d by the Flow of ant flud ,

*(Eaf LdeaJ, (dmlncu— oL %u-«bauﬂ’t | : |

1

—» A souvte In twO_ dimecsionl  Flow 9s o Une £ eohirch flutd b}

tnﬂaﬂmad do (fLQlO wu'r’onqu‘/ \!dJ) all- d,tf(CUQM.

)

. 9 1 L | ! i T i 7 ' |
www.FirstRanker.com ¥ ESRR¥ 4} ‘ ‘ ___,_J

AT —




— The (onpwss?b?llﬁ(/ Touce | Fe 1S c‘L’ue"fb The elastie P‘OP""*’%/ of the

H e aon o " 1)

" o sahaan o - e .
- S N s s v,

LiFIshéa apyl nfdt(@'{;‘) K ome."“’ .“,(..“,3}9;,"-('0',# !‘!;'-\A-rm:-/
ek Sigh 1" www.FirstRanker.com www.FirstR{arikerb.com
—The pressuve foyce (rp) 1c eyevied on the flutd roags «f theseatly q

pyessuvt Qrvadient  betwrep the “two Pt)‘c’n-ls tn the divection of '/’?“3-

~The viscow foce (Fu) i due o the riscostby of the flosing

Fledd cad thus ex®li 1n the care of att yeal flulds . 2

~ The Hwbuwleat -fovee (1) te clue to the lusbutence of Lhe flowo . Fp-h,

tuvbutent .flowd the SLtuld P(w{f'de/) role Jfxom ene (a.tde'f to the olhes |
and  thevefove, theve s a contdnuows momen-lumn tyensfexy between |

!

]
¥

|
adjaten{ (achvs,cohicb vesuth  In dr\fe(opfng additional stvesces !
(atted Reynolds styesses) oy the »f(ow?ng T lutd . j

s 7

Fluidd and ot O Jimpo‘vfanr @nc%, eithey fox mnrpw-essib(r 2ty

ov 0 the low i Fludcy ¢ t 2
¢ o e of :f[owmg fludcly th which the elastic propeities
of Fluich o ngnfﬁi’cam-

i g o ‘ | ‘ ‘ i
Lquatiens of  Motlens | \ |
Accmding de  Newton 4 ‘Sccond s 04 motien '

In. above ‘eqn, the net foe,

\
(Rl I

Py 5 (e + (Dot (Fu) F (mﬁ\ (Fe)x ] { |

X ‘ D‘ i o. } .’ { g 1
& b the  Foxte clue to Compwress(bt[h‘-y Eei 1S n(‘-’(]ifg}f‘bl?/!ihe

I Fot flow, whue (fy) ts neg(fa’ib(p, the estlting  equatipn Of molipy,

net fove "?’St‘ftlhj
o = (G Ot TR BT (0 )

QEL!nd(d K

and ¢qn. oF motian e Ca lled

- e e S ————

"

M TF the Flow ts amumed o be ‘ictcal’(u?fcom dovee &) ¥ 200 anal

Qve fknown cv Nawvfey — Stoteo Squation !H'(Fﬂ) T et (1) ’ !
1 L} 4 % 1 1 *‘ ! ¥ 1

: ‘ % |

i

Cquls Of rastiop cve Known o Erteyn Cquation g mottep

Fq_ = [ pg)-l + (F?):l, ‘

WWW.FirStRanker.com



:IIF

rs

r ‘ 'Ihts 0w, eqn. of motmn m which the forcee dece Lo {Imw{(/
land psmsswce Qe Mken tnto cotdeoation. '
'ﬂm B du\l/ed bc‘/ cOrLstdmn{? the mo*f(gn of o Sluld elemenl
,o,tony a Stveam- e ase .

e — b A k. i e S O P U SR S s,

MUf’Ono

& & \}WV\N"FE}rstRanker com L www. FlrstRanker com

%
% |

Consider Q@ Gtvearn— JLM \in which flow & '

mk'm PCa(',e “—” S — elfvectiop a5 Aheden o ‘15'3 }
?{}‘md' CJQMlCLM, et tll./.bmcacca[ wlerment'! O Cvas s
dA ctrld »U.ngﬂ” . 7h¢

.J.U.mn'( e !

~se_cwn‘
148*1(_‘94 actmg on the udandnca( |

nti

L Prevure Joice pda G cthe Vd;-fcct&gn 0TI VISR oL R I

Ve chvcc‘tzenS Ly |

2. Premsure ﬁuce [P*‘ oP dS)cLA @ﬂﬂ‘””"& do the dieatten Flow .
3. Nuyht of e(,gmem« S"aaAcLs (kM
Let @ & cthe awngle  between the diveetton o4 Floto a ol the
Ene of actien o) dhe (,Uﬁl?h'f 0f eamcnt |
The muHan“t foree @nt‘lu ~Hu°d LLLmem‘ L0 othe dt'htc‘b@nofi
S mrust be QC{MCU T *ﬂ“ main ‘9{ o ludd elerept x acce&-raﬂgn i :

R az‘ |

pdA — [p+ E)P di) aa — fﬁ dAdS cose‘ p dAcLS XTCI;

(1)
igeve o §s the a(icednm‘f:tan i the oLwccb@n o}’ S

Now = dv
(g = T whi're VoD afunc'ttono.f Scudt o
= v .dy ERGL HE NS R i |
d{ by a{.' | ! R ; ER.Y. Y EORN 2
= \[«S)_V 4‘1,‘2'.’_ ; {'r. ds ::V} |

28 ot dt
T the flow B steans, IV .
» d"V/"—JE:

n‘|b CLSZ V'

TR

1

www.FirstRanker.com



l Einatmhuﬁalmyﬂfﬁ@ Va(uq,\,@‘,\, msszaMfEn‘cfmm () Www. FlrstRanker com

AN o d
i (f” 3‘5 ds) oA ~ S’a.dn ds (os 6 = SdAds x V"%\s{ ‘ |

pda - pda -9 A Ay ke OV
2 Bgdsdﬂd’ﬂ A& dg Cosg = SdA rds' XV ¥

-9 _$9.dAdS = . -9lf
.a-g-dg_d./\ f]d'\d Coslg fdAcLs )fv v

divieling en both Aldes by edsday i Y R

. OP .—8@59.: v,gy_‘ '\

= |

828 Y

b, ’ !

3 %2;+ 3(:056_-,»_\1 av 20 G |

Rect  we [:nom that (e 6= %

c

+ty‘“ tv.dl _g

| - 4 & +9dq +l/dv.~o

This  equation o catud Eulev//s ec;ua‘h'an of matien

BGYW u\Mq/uatt&n F:@ml Fuleyls

Besenoulll 8 eqn.
of mation as

b Cqua:ﬁtan J

s optained b:—/ cnkgrmﬁmg fﬁe Eetley
'fjﬁ d‘l+f\/ o(\/-— (‘_OrLchajrt

¥ flow s ?(mm])wsstsle/ $ e conctant |

2 «Qn.

—g—fﬁ% + —\{; = tostant
di’vfcﬂn? corth g |
P L 2 0 ‘ ‘ q gt

+z 4 O =
39 oza costant

This s Bevnow s gthaﬁén, 5% which

gﬂ
_ Kaetic enu% Pew/ (nat Loctyf\‘r 03‘ Fluld  ¢gg) }une‘uc Head.

‘iﬂ

= Podential eruvgy ?cv‘ et eoelght of Flukd (o) 'Po,kn{@{ dJead.

L. @mssure Ereyg Y pex tenit L‘Jd,‘]hf of fluied (oy) pretsuve Meas.

o

www.FirstRanker.com —.————l




:I B IIM

A- Faste G
U A \,\,\ﬂf I www.FirstRanker.com WWW‘P[TST‘R&TKEF-GG-FH—

|

‘ ave -the (L%Urﬂpt;gm mace ?n -{he \ cunwmon of
Bé’mt)uu:u {}uoum J '

he -fo UOlLvm‘y

t. 'lhe Fluld % Tdeal 10,, VISCOSIJ in zao \ . | r- ¥,
a. The Sflow 6 &&adx(/

3 The  Hlow s tacoro presst ble.

b fhe flow s Tavotationdl. ‘ Wad Jan it
b Wata
pressuve

TR
| | !

3} ﬁtowmg thiough 4 pipe of 5cm ouamcu wnde a
e O 2-43 M/ em> (‘(/au.ye) and, UMf’h hean welotitey of
; Find dhe Aotal huad oy foml Cl'UA?ld PUL cuuztwa?nt
b e poate a:t a C’YOSS -Sectlan’ ,wh«ch Ts F)m abo da(

lne. | p

8eld  Giiven, dlamety 6f pipe =0 =0nm |
I Y

Pressuve

A

tP=2a.43 N(lem> sy
TR9:43 v 10% N[+

| | \[Clouf‘hd, U= Q.0'mlgec \ 9 -
Dat(,lm h(’aCL/Z__GM | ERERECRY: |

|

A
lotal  head = P\c’ffu\c head t Ueloa@(/ head+ Dco‘;um hecml

Presstme ‘head = it : o?q 43 xto
J fo00 % A.§|

co

—-3o‘m,}]’ | |

lfelot'tt(i/ head = Y _ axq e |0y
K =020
J 2xQqQ.¢l Tl )

Total head = _E+ ks

=30+0'Q04+ 5
=36.80¢ | TRVIRE T r ]

. A P,Pe {'MOUﬁh “wohdeh Twoate s ‘fifouoma is havma dqamewtob\
200 and loem at the (aoe — Cedli@ land g vespectively The

Velotity &) watn ot gectien s given 4-0mls . F‘End%he velot 4y heool
ot cection | ond 8 and abo ~ate b dascha*afa

e e D ™ e & = 50 A e T A S ) SO 1 A3 EAS Ay A s TemsaEG

www.FirstRanker.com




Al
' B SE60 .

Pt e A P s e

3 The  oats o %"Low?ng {h'bouah” o pipe ha\f?’n? diametey)

||

¥ew's Prddeea www.FirstRanker.com
Dr=Q0tm =0-3 em

|

Y e igh :'.;L Dl":'-r; o )"
=0:0314 m 4 B
Vi 4.0 m)sec
Da= 0 Im
° A= Tl touy-c p.0ogrs i
") \{etoc'ﬂtd head ot Section | '
- e i .‘
&3 ) |
= 40 x 4.0 s A

L X Q.3
CaEYY :

7] S

: = 0815 epm.
{; Velotdy 'head ot gection ¢ L Ma>
0 = ‘
To \.ﬁuﬂd VQ’ O’PPL%/ c@ﬂﬁ'ruﬁ[[/ eqx,&.z&'@ﬂ] ad f&nd d .
A= Ay Vg
\‘*! l AR UL SR 0 SR
\‘\ ‘\1“:2 Yo \
:O'OB|4—Y4-'0
0:009¢hH
l'b O mlS&Ql | ‘ lz‘\'\ b

V|

Uetocuﬁg heat ot Qccﬁ&n AP VQ ‘

Vo Yol e | &g A

RV ! |

1R ‘-‘qu 8’ Y '|H|-‘~.[_ ¢ Y l\‘
=i 04:1 m :

M, Reate of cuschmge = dth (0:)}4&\!& 3

-—

)|\‘l‘

| _M=003|4x4o‘.!\l_\ T
' O [356 mSZ&QC, ' y _ ‘ i RS
A O

|'|\\~H

=(25.6 | thtsfgec

P
(]
i L

\\- \ i \5\

n;[“ '

ot and toem At Seetion g & zespect?\mlﬂ The vate of

{ﬁ'rouqh pe s 35 (ihey[geq . The Seotfon | av ¥ 6  above datum
|

www.FirstRanker.com




Sy | | | ) i
) o

:I rs er.com

2‘25“5 #c ™ abels, Aplumuh cdhe PreSsuwe ahstratiencors

Q4 N[cm'” Find the ?n«nht}/ 8} PrPS&LhC’ ot Scctfsr\ 2.
tiﬁ—'l.' C{lu‘er) Data? P,
M Seetlon 1, p,= 80ty = 0.8 i
A= T
TD = -1[0'&)‘”
= 00314 ™

ARE Vi)
Pi= 39.24 NMleo™ -

= 2929 x 104 xN[p>

Tis 6m
M- Lection 2, Dy=0:0um | SR
Ag=10 RN
T R=T (o) :
4 ST R4 It
| = 00085 MYy 1 () [ A RIRY
| X_&: 4_m | |H t\ ‘
Py=9 , 4 .
Rate 6f flow, §=35 (t[ec
- 35 e
= i 0035 m>[see
oo ™ lse¢ T )

Q= A= Ag Vo,

vi= X - 0.035 ey
AT Tovomiq = 1 Mt

\
fa = =¥ 456 misec
0:-0078y y!

|

ﬂPPLH;ﬂg BC'OHOLL[L:M an.'a‘f S\(’C‘(‘f‘gp Land &

P % k
—-L4‘_yl_._,,£’,_r) ﬁv ‘ ‘ [

c?ﬂ &8 &(} &6

32t vt | gt

4 4560
‘fG_'.':ﬁT-—[);J—"—L—“ + ( + 4
(600 x Q.81 2¢q-81'1 ! (ngﬁq.g Ax Q- 8|
40 + 00634 6=
: p y { ‘ ‘ qg[o Y \ \ | )11} ‘ y | ii
P i} | L
£ i\ 46 063" P.;l ' 6‘0[Q\ ! V¥ {
‘ Cl‘&lt)

www.FirstRanker.com !




ff

JNIEARY ' \\ A"A_t‘y’ ;.‘VYG Dgﬂ‘/ by \ y ! L “ i g

»_FirstRanker.com

A FlrstrﬂﬁkEfﬂ%":; 46 OW&/W&I&MRanker com

www.FirstRanker.com
aglo

Py= 41051 x Qg0 N>

= 4|09 Kq&lo N( |

o 1
ot |

V=40 8 M( o

m*"M“LLJ 0! P\PSSU'\’Q at Sretth 9 =40 21 Nlaor

4 Watey LS -ﬁowmﬁ ﬂ'mouﬁh @ pre havmﬁ d,uame-k?f 300mm and
Q00 mm ot -the bo‘ttgm cmd zTLPpcwcnoL '\’&Spcctt\fdﬁ The Srenstty 0F
pressuve oot {'he bottom end {s 94-- 535 [\r o> and the pressure atthe

UJ’PQI £nel g q gl Nlem>. De+c%’mme -H‘)e d-lbﬁ(prCQ in clot’tu.m heom(tf
‘-the vath o) plowo! %hm&gh ipe s 40 ol B’eQ, ‘ ‘
.SQ:L:’ Gf_zt(en/ g, 4 TR R R TR paretd
SécftOn ‘) DIJ'éOOm}ﬁ\' . é,lﬂ Wb ik g sh o
LT AP YA SSLL IR (i o 1L L
24535 x 0% Nl il
Sectton 2, D, = 900mm =p.am AR LA
Py= a.81 Nleo> OOk BH g o B
=iq.arx ot My & NV RO
Rate o4 flow = G0 Gtfsec LR oY 0By e

_ 4/0 y : I ¢ ) \
Q“ 1000 ‘.:0'04’m%[392\. 1 (y A N :

. IR RO  AIE: i SRR
NOUO/ Ay = A&\I&': Yate 0‘-F ‘f’(OUO .:lol-04.\” |
Ve oy o Yo b |
v 2 004 _ 00§
| = = Lopory b )i |
iA’ b rT[[¢DlL I 4 ‘
- 0'04- '

Ty tosyr

= 015658 migec

&0 '5\64 milsec .t

Yoy '

www.FirstRanker.com



» FirstRanker.com )
= 0-04 ] "
www.FlrstRanker.com i

A Firstranker's choice
oy I wwvw‘iﬁ(r()s}tl;{La}nker.com

q
= @14 msec

App lyt
Mg Benowttis equatisn cat () and (1)

1

Py
. R ‘f U[2~ e,
b -f i-i —  ee—— - 1 '
\p 2 [ 'i Fa !
1 J J =g 123
&‘4-.5(;)5 X ‘3
- 07y 0566 v0.56¢ eIxto!  (r-agan |
00 ¥ q.8) i I . S . SR !
2x Q8| « - 1000 xq. g1 2 ¥ qugl fa . i

@54 0. ‘3;2 +a, [0+ 1:693 4 %a
53242 = . 16234 2,
19-2,79532 —11-683 =13, 603 & 13 FOm
[3-40”7"

|

D\,L“mnce tp ctc\-bum htad = i&*il
5. "he toaia N J—Lowmg fﬁwouﬁh @ -&apcb’ pipe Of CU"J#’ 0m
ha\“”f} dlamedss gopmm at the uppe’a encl and 800rm at the lowar
end, at the vale of o (Hves|s. The Plpe fm o slope o4 L1 30 Find the
Premuve ot the lowwend & the p\-cSSum a:i’ the ht‘ﬂ"’ 3 ‘e"d fs

e Nltm"’ oy /. 600“\[0
o it ' D"
&L glven that ) PN Py N
&

lEnsﬁ) of ptpe, L=100m
Dlaumeter ot the uppey encly

D= 600mm =0:6m Y i

r‘,\«.
V \f ;lxﬂumL”’e

= et e

o, = L
* Aeed . AL ¢D' COG)'O 282F m™> 1 1)

P=" Pvemuve ot uppes end = 19-62 N (em> .
=106 x (04 N>

Diccmetus at Clower end, Dy =300 rr0 = g2 10

ﬁ\ta As = ?Da)/

=" sa,.9) o
T 0= 0.gocsm .
H0

Q= vate 0 Flow_ 5p (Rves ls= 20 3
T00g .= 070™ r>lsec .

pet the  datum dipe ¢ chgfng thvough ‘the Gntre of (ocnerend
Then 2,-@©

e

www.FirstRanker.com



:' » FirstRanker.com———

H\ F“&;Wkpj Sﬁhmc&.ﬁo mmmwwg_lfufst#an{ﬁqbgomm www.FirstRanker.com
Ao, we Inow ©= AN - Ao\l

v & oes
0agay - 0168 miSee ~0. 199 ms
[l:gt _@_ - 0'5.
00906~ O 7099 misec = 0:90% mjg.
Applys ‘
PP&J‘“? Bernowlle s equatien at cretton (1) and (2),
14
'é_!- ‘f"‘q’—_.{.il: '&“[M.‘ez_
Q 29 £9 23 2
(000 x¥qQ@| I xq-g| < _ng = =2 4 (0 F03)+
1 \ B L e S +&
L0+ 0- *001996 4+ 3. 334_ +0.03%5 4
9?7
&3'336"0'0525 4 — P&
t000xq.¢|

Pa= 23-3x935(0 i
= 282¢5T3 M- oo |
= RL:85F Nlermv | | ‘

e Eﬁtf.‘,&%}"& Equatot@h For Qeal fliiutd"

The Gun@uttc% €Qn. was . duillted on ohe avsernslion that-
flubd W Nen- iSeotts and iﬁw%me fw—zdc@ncob But all ohe
Agal  flidy Me  Viscous pnol hunce Offor snlotance: 2e Sflow - Thus
thene sne alu.aa,%/,, dome  Lenes \,UL Fludd floass and hente \:n dhe

anpLecation 6f Bernowllits eqn. thes, Lo fove 4o o Ap——
¢
costduation . Thus, The  Bexnauttsi e - S5 yeut

' Flutds betevern fois
tand @ given a¥)
P . \fl Pg
o = + FHaoada Y
99 -&(7 el .?? &g _’ %o hL
[llverce h

L = foss 6f mzvgd betwern point fand q.

6 A Pnpe of dtametu 406mm con:eA watu aT

@ Ueloeid,
The Pmssm at ‘the Pomu ,q and B aye gerh as 29,493

Or- acimf_s

-~

‘ ! _ [Cm"’ and
8. 5 Y : at af A and B aye

www.FirstRanker.com




»_FirstRanker.com_

A 23 staavdkdomeh Ginet the {%sz @fﬁﬁlhkgreéﬁ‘?ﬁe” 7 MWW@lrstRanker,gcom ;

et Gecvep t\b‘ " I
Diametes of nf Vo e |
tam & p:pe " D= 400mm =6.4m """\q _-..Q-:?’;z»
° ) ; , ' “(p, ”',
weledly eadsinfyge 00 R
. \
A pat A2 - 9043 Niem> \ Las” [N
\ b V) ’v‘\ ’
= » 4 Y, // »
21:43 x10? Nfm p - 18 |
2n = 38[‘0 ______h_lﬂ b/ ¢ \ }
Vn = cﬂﬁmLSpc h

p
Total enetgy at polnt A —gg——f__.,z
. &9:43 x4 4 @9F Vi

.-————-—r,;s

= 3014389 193
Fa = 8%.85m

AL poiat p s
PP B - 20.563 Nito® =a22-563 x16® Nfpor

Zp = 30 m
Vo =95 m|gee |
OB Fugy ot B gy - oave
Sﬂ 2 B | ‘ .
- 22565 x (ot @ ey
\ +30 |
Ay ' tooa ¥ V-81 1 9yq.g1 :
Vi) gL = 934 3189 439 |
84 .g5m | | :
Loss |6 ihead betwenp aed B8 \
\ : ‘;—FA,E&l , \ )y
v ‘ = 8965 — g4 8% T
= 50 O

Yo catud tetth aby

T-A tonlcal  tube of Luwgﬁ’ am b 76'“1"—“ o
(lea €ncli

Aatles end  upwardh - The ch_toatb/ o $low ot the SMa

9mls  wokile at the [owuemi v &m(g ﬂ\o Pwssuie hc’aatort-the
| Smaler end s §.5m 6f lqu,ud The loss &4 head n the fub*L (s

jiﬁir_pz) wohare Ve & —uu Uc(ouﬁlr af cthe Amaotlec end. and vy

<) o ' ——————

4

www.FirstRanker.com




FirstRanker.c
=l A triirhnkd P Hoi¢0S “"1’("{1(!2':(#

StRamker z:%em the  pressiasioascndonhe
| lowwe ead: Flow toke place @0 h downwasd dSvection.

el et the Smatley end. s vepveseptey, ', 0
Yy

and  lounes end bj &) ‘ l: f ‘\‘
6% ven S ‘ ' |
tvVen Lgng'ff\ 01 _h..l.bf Y L= (;.Om , ‘ \

V= 6m15 | ..Z.__.,..._,(___,___f
* oy
) v | I !
) ua ——-(Qm[s‘ |
Loss of head = hy= 035 (vi—p)~ ‘
0?9 ‘ 1 | |
= 0:35(5-t |
Axq.$1 v LY
= U3y Y
QX Q.8 Y
= o.em g
Ressee o lowwes end —&?-:_5" |
7 (1
flpplld!ng Bevhouttels theovem at gectfans @ and &, K
Proy ¥ e P00 o
PO AT .&?ﬁ,,-,h’l':.f +oH0ie

\

AN QT 480 = % 40.40% 4-0:t6 v !

%‘ = [&?vS-H-ai -r-gz-o) - (6.2031 o-lﬂ

1 = 637 -0-303
=6-goto of Fluid.

g f&f‘f- Line CGTTﬁ/m? ol of SPCUfIC ?Ta\_m—(d 087 Chanﬁu )

giametts  Prgm goomm . digmétn al o Posctran 4 to HOOmM dmm‘&w
at a postlen p wohich b 4w at a fuyfw\ tevel - If  the PreMuyu at

A and B axe 981 MleoY amts 886 Mfuﬂ"’ \r&specﬁuwj and the dechqu
b 9o s - detumie the loes of huad and divectien of f[_ow

\ B 4 ] A
2Ll Dischavge, & = 200 titkeo v

—0x ro 3 (Sec

www.FirstRanker.com




¢

r
{1,

h

» FirstRanker.com - P E——

' ‘!

Wir{tra:ﬂue&‘s—!¢m¢%r = W\X/W.FwstRanker.com vaw I’:lrfs‘tRar)-ker com
1y (‘((_n‘x_lf;y of c:({) &= 0:8%x togp ;I ;‘J,r' | fj N
=870 13 /m a | j -’ ':,a
AL_Secli®n a, b, - sopmm rorgn s
Avea *'\A'IL(OA)’ 3’-(0 AL 00314 ™ T

/A
A= T8 N{epon "fsnc(o4 N{ 1) |

Ty datum line {y passw? {hwuyl A ﬂun La=0

Vo= & . o.a
b mr 6369 Misec

AU Secten @, Dp = $00mm= 0.1 ;

Avea, .- T o3 -
70T w08 - L0 =098 m>
Py = B8ty Nfemr
2o = 4.0 m
Ap  ortagsy T 08 misec
To{al | L

9””‘33 ot A W cf:’trm b(;/
'FA = -—pﬁ. 4 _ V;l_ )

. 12
o T
Ferxed | (5369

"

§90 xa.81  axqugl
Ep ~ -494 5.067 ' = 1. %% F-r0y
Total Eru_&% at B 3}¢ C){’Vm bﬂ
P
Ee, T _S% - %L 4 ”ZB
= 58 et | Lot + 4
gfoxq.gp A xae

Fp = 6:896 +-0-0n2 4+ 40 =10+ U m

\

place fvom 4 1, i

( eSs 6{ h(‘ad = F]r_ FH—EB: (3:HH - [O-Qd's .
—2+ 60q9m

thoﬂen of flow ¢ p¢ Ep IS movethan Fn and hupse Tlow 7 S q s

www . FirstRanker.com

T




D Ftrst—Raﬂkef—e
e untion } :
l mtrwmw A A FirstRanker.com www.FirstRanker.com

T Vs based ©n the Jaw & Corsesedion of o gemertum o7 o0

*momwn(um punu,){a 5 toh'ich ¢tatey that the et fo1re ﬁfhr7 geoon Ll1eid

i oy tu f‘('ll’tl! do Jhe (hd"yﬁ quf rogment v G—f /{J J pe g,-,"”!f‘r'"f;

11

|
. 1hat neelle p
{ of on . The feren (\C(ln/ or o ffmd oy ” et L Pver ;fj s

Mecston's Aecond law of yotiop

‘ _vaxal '

the o4 1 =
i a = acceluaton C’dmg AN Lhe garne divection asSore £

[.7) ud as Cil_/
at

Stlest et e vaolue 6f a I aboue equaf&:n

_ | 2
$*rm b copstant and an be Aapn Soita. 4, AL fovert

. ? : i
i dlmv

.- Fe

! ot

Thus equation B knowsn as dheyasmemtum principls.

Eolt =d (mv)

Which c Ingwn o dmpcilse ~Mopentm  cquaton ard sialu
.{hat dhe -LLm/uu‘Ae of a ,fmce = act[nﬁ on a Fluid mar m 0 a

shert  nteaval 0f dbme g¢ O equal Ao dhe chorge o “wgr,0t0m dtry)

}uun dhe eliveetion of cthe fetce.

‘

- o ) F ¢ { ’G‘ . o
NMM\{MW Mv\m%g V\-MC v J‘P& ”\,\,A,,.o
—B 1 e d ‘BV L d(,U ‘ VA Uaa o f ’ BE‘“d c

The  EImpulie, momentum eqtration LL,.
[the stuuttant Forvce

tued de Aetermines

c're‘:{cd b{y G f(oumﬂg fluid on A pcff _bepd
: ,5n6 Y
RER T P ‘*rl‘

2y (o P)r)gfﬂe

! 1 y‘\" OL-_—_TX

.‘ ——
An, 1o

far

| L
t

’41

9 fortes 6n perd

]

www.FirstRanker.com



AV Py Ay C‘o\mspond,fny tra (wes o.f L(e(ocz’{cc// pessuye and oea at

> Flérs!eRankeLgem
R FirkentRes Bfidfeetcclions (0 and () as ghown' in f7

..l www.FirstRanker.com (X/'.FirstRanker.com '
et = Uf[out{/ of flow at Section (1)

P; = Pessuye ?m{ng.?{-‘(/ at ¢eetlon ay

-

Ar= hea of oss-cection of Plpe at section 1)

scetion Q).

Fet £, and FCJ be the tomponents pf -lﬁ?e fovees evexted bL/ the
fottowrtng  Pluid on cthe bend In x  and ) ety ections despectiVelyy-The

the Joree "exetled “b:j the bend ap the Flulel on ehe ¢of fye ction of 'JlanoJ

7 et v Lqual g F, and FL/ Lwat Un dha qp\p&ﬁ& isection.

H \PORLT
ence Compenuils of e fotce exnied by bencd &n the £luid oy

the Y- deyeeli@n — — B,
and dn  the cliveetion 0f ‘dzrﬁd :

The @ﬂﬂ{i E-teyneal fov(u chtfng on the —f&u'ot avye P(Ar and b i, &N

the section (1) and () vespectiv by - Thern mementem eqn . un oy - dbetten
s glven by o |

|
bl
I

Net  Fovce ccctt‘??g on the }

_ [Rete of chong ;
Flutd o dtne divection 0f '] = { arge of omentam iy

.. L-divection |
i |
EPIAIQP)AJ_ Cos @ "Fx::

i

™ \
CMacs peycec) y Cchcﬁ'ye«oﬂt :we(od%,)
=fQ (rlnat \(e(ocﬁﬂd ‘ l

'

. in the dtvertiony £y -
Tntiat lfe.(ou'f{%/ tn the &F}-eﬁh'an 0f L)
~P A tosg -, - QLY Coso—vy)

£l
L= P[A[“PLAlCos&v—fQCVL

4]

P;Af

s P B PSS Ao P P

o Cos g
| F=pa, - ' L
| j : lt_PLH\iCOS ‘e} -+ fQ'(\ﬁ"—\rlC(‘)sG .

il ' wati
tmt L‘;f/ dhe moementum equatiun o - cllvectign (7‘&“@

\ 0-f p, Sin6-Fy = 98 (1, Sino -0)
~PfiStne- Fy = $Q vysine

R ’“LFH =50 (-, sin )P, n,s?ns,

\—\.
nowo

the  staettant £o o (F:Z) acling

en the benal

www.FirstRanker.com



:Ilﬂ‘[!énrstran!:%riﬁtzcuce J the resut{ant fivee toith hoyviyanta

{
Iveetfan W gt ren b(‘f www.FirstRanker. com www.FirstRanker.com

oA 4e° aecLucEn(?

{_
at e  J{nlet and et ot uc\[ e bend fgemg Goomm Gnd 800mm

\&Pec'twwyr Finel the fovte eveyted bf/ watu 0n dhe bend If the

cmtenut?f Of the precsure ot 1Qafet’ 2o bend 1 g.g2q MICm"‘

and vate 0} flow of roat &3 oo Lives [seo.

c_i_g? Retrfen clata _
Angle ¢ bend, @:450‘

DY et 64 at Zalet

DF‘-_GOOrﬂm:O‘Gm
-~ fvea, p __ a2 by
fie= D = “'(‘O 5) = 0-2897 n

Dlametn |
o:t &Ld-&d )DQ BOOmm rO 3m

v, A Bo g iR il
r'fs Dz-—‘ﬁ;(o 3)-.:0 o#oG&mV
Premiuve af | | | ‘
tntet tPe= 889 Nlerd = g.g2a x10% Nt
R=¢oo (W spe = 876 m3/sec
'V, i) V!

Vl.‘: Q = 0'6 \
Al 9.9g9y ~ ¥-laa mlsec.

‘ |“' @ ,
V:_:._Q_ - 0-6 Y TR F\);
Al
b pov06g b 0 1

————

= %'4% M/ Sec, O, ; “ oy by I

Appti‘ﬁﬂgn Bevh@u(U’A an- al .S‘C‘C'('TQ(}A'Q)\-&”O( E!») B

r—— + 8 " B Vel g )
000 xq-. R o e
&y q-8 (000 xQqQ.g ( Q%8

Py
: L L
Q4+ 0-82395 80 3679

\ VoA RS e i ¥ 1

bend b conpected An apipe ine, the diamety

www.FirstRanker.com




:Ilrﬁmez&f;kemem
A Firstrankeds ' '

Qg0 nalep) 0-2 9% ww EfrkfRanker.com _

. www.FirstRanker.com

B
ago

7
Pg, -

— 55 T%0 of toaten

H-5n1KH X qgp
5-45 xto! Nimy- .

|

Fewes  on +he

berct in « and ty civeclions ave given b«(/ equation
F = 8Q (21— Vy Cos ® 4 P AL —F Ps (os g

{1000 X0-.6 [52. 1829 — 8488 (os 45.]}4 Cg.g&q x‘(Dq‘\f Q-Qé&'—?)

—(5-45 x10% x0- 07068 X Cos¢5°)
Fr= —a32%9 + 24959.4 —9390.9
T 24a59.6— 506¢g .2
= |qail.-¢ N

f& ('-U;_ S[né) .__PL ﬂ)_s'lﬂ ®

=

+1000x0+6 (-8 48 Sin 45°) (5-45 10t 007068 X ¢ 45%)
= =360l —Q%al. |
= 6338 g |

-—

S‘Oﬂ rtan F%/ % ac‘ti’nﬁ"?r! the ABeonesand cﬂi’mcﬁ@n_
e !Qesultan‘[ fOTC@/A FQ: \}R:,L,.rryll ‘ \ \ |

= “"fqu )% (-6309.9)

)
= a‘eosao q ) i

The OLng[e made by resuliaft fovee' e fth Y -axi 18 gtvmb‘y

IMG-—&‘: 63292 .2 \ ST =204t
RV

_-._ ey e

Q¢ ~0835

O= Ta5T (0.313%)"

8 250 Jit{sec of coltn & ﬂow{rg D! apfpé hmr%nﬁ o dioametu
of  3oomm TP re plpe b bert by 125° (that Is Change from it
1o flnal  divection i 355) Find  the maﬂm-mde and odiveetlonoy e

vorltant foce  on the bend . m»_ P\CSSurc* of watu. flousing )
3124 Nle¢o> | B
dous

Lo 4

btiven elata s

=P

-—

m’b—

www.FirstRanker.com



- |

'fjfstﬂankeﬁcem
D B ke sTHbIOe U"“C"/Sf =_0:9% m®/con _ ?

ww.FirstRanker.com www.FirstRanker.com
Dlomeltn of bend al un(e‘(‘ and  acctlet , PtzDy =300mm<0:3m,

L - py=1
Aea, Ay H;»Tp, - (0 NV 0 0T068 mY
\fe(ocut(y of watun 4t (!) and ()
V=yi=\l, = M = _Q2%h ‘ |
\ e 0T 06s = 2537 mlsec
*\__“\Jj\'b\_?/ f (' 1 - L
A A ¥y b
\\“/{M ) i : ' .'- \4// \.!,
\ ‘! ) ¢ > (:;»hj:/ ‘ | ,rf '
= ]
- o o]
—_— = e —————. ______———-5!-)(

Fovce cLboncj —ats 8 o
Fo= £a [y V] + Rd-‘r T By P
Whete, vy = gpdel vetodly Jdn cthe dbveetion of « =3+ 93F mlsec

V,q = Flnat Ve[oaty un dhe divection 84 ALy (05 €S

‘ = —3.537 (os 45° = -3:527 ¥ 0-JOF/
leL Pyu\mne oct Sf’d:l@n (l)? v —dhyeotio 0
= 34 24 xt0% Nimv |
_ P\,@Y)u%’ ot cecton ® % 1»dmﬂﬁn.
= Cos (Y
3q 24 x10% vp. ‘FOH

Substt tULthg atl  dhe yatus in the c’quatfan of Fx .

\

S < 1000 ¥ 2+6 [3 637 4 (3.637 xo. :forrr)J
+{39. J¢xro % O 0#06&) + (39 144”0 X0 O?oe»sxomq\

0 IRk
\ { ‘

Fr= 1000x 2% [3.554 (393 7 x o404 1))
+'3924 xio* x 0. 07068 [ 140707 1]

= 1500 L 4 4934 |

ARSI IS TTI0 S U
Fovte, eutong - iyl ) &

F:td o f@[l/;:f' Vayj i ((P‘A')‘y .,(')7) n)')}j

| |

lhare

W a4

V(H‘: In tal uetnc_n"ﬂd 0 CJ—d'cwc'f:é‘n::LO‘

www.FirstRanker.com




» R .
o0 gy dn t " i
| ‘/ JVWV\I(\EIF%'['F\?Q’IKGI‘(%)Hgfn qso www.FirstRanker.com
= 2.%37 x Sin4n® <3539 x0.909 |

(P;/\l)tJf Presstve Ffovee at  Sectlon (1 tn sj'dfw"ecﬁ@ﬂ‘:-—{ﬁ SN 45° py
=-39. 24 y (p* 2

X0-509( ¥ 0:-07068
Substitudin
g att e above vatues i the equation of‘r-‘y‘

Fy = (000x 2+5[0 — 3.535 |
¥ [o-3.533 xo 7071 4 o ~(39.24 xt0" x 0- 707 t x0 et

“=[tooo xg.5x 3-53% x0.3091] — [39-24 xiof
= 6252 —(q4(1.)
S -Q03360 3\

X0 70! xo-qubé’]

) va (s acimy on the deowtnusasd Atection

N Resattant fovee, F, = \/{T.L'L.FFUL

= J4gess ‘4% ¢ 90936 3T

\

:xﬁ.&ggot\e‘,\" ‘ 1
The  clivection of the ' 'yecu ttalnt vt £
tofth the ot—axls s ;ﬁ\fen a0 !

ﬁL B

8 Y

Taﬂe:-&. — .‘7_02361~3 | F\Ot‘\4—r¢ by /\7\\ Fk :;
H usg SS . q L * 2 | Fy l \\\\ g;

\ ‘ AR : 4

\ )

Y

9= Tan (9. ¢142), i

0 = 95%0! |

3. A Soomm  ciametin pipe  Cayries walte vneles oo head of20m

with o veﬁodﬁf of 36mS -If dhe ooty of P?f?ﬁ\-'éu'r‘ru thvough -
a5°  find the mgﬂfi?de cmd dﬁ’mﬁP” of. fﬁe‘uycgubfarnf»

foxte ot the b‘e_nd‘- ‘ | b

'é_f’_g [\)?amf’fﬁu Of [;cfpe, D= DD, = BOOmn?-:o.gm

- Aved , Ap = M? %?L= %(of:;)‘sovO#obs m>
Vetotity , V== Uy 535 infoeio i .
B =gse clsthavge § = AV = p.050¢ x3-5
Prescuve head = 30m of patn = 0-2435 s

?g—: 20m o woelh
Pesstve hter H‘b’,.‘PfP!:PL = 20x39

www.FirstRanker.com




Firstranker's choice/ P Fln‘ war F|rsth%xf<%oo xq 8 |

r.com www.FirstRanker.com

{ = 116200 !\”'1’71”

e V4 A ,‘ .

AL _ | 793 i P,

T 1 e & / /
.l! | # N <1
: I N ""J? ., -~
A/\' - ( . J'//)/"r,'
J) fﬂ re /} £ y & (:.',"

Foxce  along - diveetigns

[H = 50 [Vht" Vu:) 1 (oA 01"' (p).‘!\l‘}I~ I

Vv = Tnitlal Ve(odf;?/ I v-divection=3.5 M (sec
Uyv = final Ve(odty i

mfdeYec'ﬁta-n = Vs (0s4® 3.5 ro.%01 1
(PAD = Presstre fovce at gootion M I x-d¥ection.
= (16200 ¥ 0: 07048

(Pay), = Pressure fovce ot section @ In 1—dhection.
= =P tos geo A,

1

'-lquoo X 0. ::oiifxo 0% 06¢-
Subshf&d"n? oult dhn ctbove  \alues an  the equaﬁgno{’ i

=
15 l000>< 0245 [3.5 —(3:5 ¥0.7071)] + ((96200x0- oqoes)

B — (126200 % 0- %071 x0- 07 068)
= 253 .65 4 (387134 - 9808 .04

= 4316.9¢ N

\

fovee along ¢ _abyectians

Fy=Sq [v,y-— z‘dh C?,.A,),JT(PIHQH

V;H Initiat Ve[oucbv In

\ %y = Final Vetoly {p y
= 3hYO.-707/

(P AQJ = Pvessuve foyvee at cection 1) i

Wheste,
& reatian =0

o ' _9
~covection =\, ¢in deo_

G- dlvection =0

(p = Pvessuye i
lnn)&, foxte at :cct‘mn (2) ' - dh‘cdr’@h
= =P, SIn ggo XAy |
= ~[96200 x o. FOF x 0. 07068
S utstitutin
(7 all cthe alrowye taliees 7o @q,ua'(f&n of ‘be'

By = (000 x
d- 0-2495 [0-3:5X0.%071) 40~(96200 X 0:707 1 x0.07068 |

www.FirstRanker.com




»_FirstRanker.com

—c [ s &) . .. :’}") \'O‘?Oq{)' r dsTE: . 0O
F.mt@ﬁtf‘:tl«fﬂ&e& www.Firs{Rgﬁl%e?.oc:?)r% o Y\ﬁwevylgi?gt??anker.com

= -6l2-4d - qg08

= —(0¢420. ¢4 N

“\e S?f]n tindcatu Py oach dewcnwaad dbection.

LY p€S(KCf0- n.c ﬁnc\c, F‘p - (‘fx') f r‘(/) | ” ‘
S v Py
= {4316.9¢>4 10420 - M@* o o
" = 11239« N 'y fr
€ Qng(@ made by fp  cotth Yeaxds

043094 .
2094 _ Vi)
431648

fané = ‘F%— = Tané=

€= Tan! (2+€1)
= 63°2¢!
Appltcatiens of *Fropulse — Momentum Equatiens
The tpubse  merverttum €an. ts tued (o the fottouu'nj{w@

o4 Eng?nee,adnﬁ problema? .
L % dctemine the vesctant  fore cacﬁ'n{? en the bocndaty Of Sl
pcags‘a?e by a Stveam lof  Jluld &3 the Stveam changes ) hvectitn,
magnitude (€Y both . *
« Poblen  of +hiy Htyps ave !

i, Plpe bend

I Reclueess

it Mov?nﬁ Vanes

&y Jet onptLU?@n etc.

2o To ceteaming {he c hartactecistic of dloww cohen thete & an

ehupt change of Sflow Seetion.
* Roblems of +this f7pc ooes

Sudden CnPcuLl?Cmmt tn ‘P:Pf
Hyd}{auifc jump n a chameol elt.

{

www.FirstRanker.com




b |

2l : firstRank oGO CONDUIT E1 Ot F,rstRankgm;w

A PP 1S a closed condutl  gpich i)& wee oL Ccu/u/mj
é(_[(l((& wnda Pw’s‘swze Plpea cvu cammonu/ elvecela undection« []{

Jdhue \{u{\os eL e _9Lu,nmn(7 wmptc&ﬂy ﬁLLl( wtheo we conslbelen o low dﬁ.i
plodes TG (nes  yndesc pressuse., i
i

It pipes ase pcwﬁ auy Jectt] dn Care 6?6 awtuw Lnes, the |
e e .Luuccu The ‘/’LL{LL W rame dnd eq,ual el a‘thphuuc ‘
Mwstete, dhen the o (ouwe ¢f -#(ufd @0 \:th,a PIPC B ot unde PYG.CSww.

Eample 2 Flog 6} walts thvough epen Choannels.

—» The £{dd itewmy £n PYP" 0 aCLULalfs @a&/ec&d e veSistance
due cte a!hmﬂ —f&%cu bet welen bé(,;,uct f?a}(,ttCLM jeenod ethe boun
mhus 0& Ltm P‘Pc and  petwwen dhe -ﬂaud pw{tfc(u them e (ues
.Huultfny freem  the mseouﬁy @‘ the -#(,LLLC(

The  sasistance o the +CU_Ld. plows s L0 guwtal Cnowen ax
Fuctcamj awsnLame afnee  cetalo amount of UGy possessed b
am ‘éwutmy wuc( fll Jxe eonstimeel 3o euerteming 9 ety ﬂwm‘anui
Ltv Jhe »{»(OLO, Jthat tu.(,u Jre CL[wLaL‘/g S a@me  JLogs | 5& Jﬂm—gﬁftf)
dhe  dleection of -ﬂﬂw wzh/tch houwe e CAtunds g pen +%P€ of
flow baLaerchIL” & qubuCtn'C

g vigdy o\ A (N
— REYNOLOS EXPERIMENTS
Uy N The Type, & floww B celermined Lo | i Reejnotdl number

{ Tess ﬂ;‘:d Ths | twas ' elemenstyated ity 0 Olc?/rugtclm té‘&B

{ The appo}mﬁw corvws& of

i Ol R ’l\‘,\\“'

M A tank com‘.auurﬁ wa‘m ot conxfani head,

u?).‘A Amalt tank corrtcun.u? aame ouj.g,

(i) A glews tube ham'n? « bell- mountid entvance at-@ne eact and
o &uﬁaioﬁrﬁ valye ot Othoe ead.

\

% WWW.FITSTRanker.com




=l ; FirstRanker.com FETCAER
R Firstranker's choice [. A \
» . ~4  www.FirstRanker.com

www.FirstRanker.com

s
- / ‘  ] I \alye

—T 1" /3 :
Il.l/ f ] o
beses £ oS T — (T rneet 9 O

bilag, 4 be.
ﬁ(? : p@(/no(al appayatus

Th :
" {Pb tw ate Pom dhe ~lank woeu atlowed g flow tth?h “the
s tube . L
Z\ (F0, ¢ The veﬁouﬁ/ 6 Hlow was Yuied Py tu sugulating valve
ed ey ¢ 795 z |
: Qure cU/é fla({en(y HOme gupé’%{C Mﬂht O wals oy
tnloduced te the ?(afs tube

7

The n{,o(wwfng bbseations (veve Mmool b}j Qﬂ/m(d .
0 mlhen e velodly & $los (yap o, Dye Silarert
ttu cu(/e /

e Jilament dn gpe Jlas tube ey § J

wn dhe deum & o oitva‘ilclht Ll - TR L - i
ei‘ijccd,’yh‘l‘ i ¢4 e -,ﬁ(,armnT W oS ’Jcc[;t)c%&f‘.pfw:tﬁcwctm glay
dule  tshiche twes ohe case 6 Laminar Floeo .

. . wave filament
() With the Sncreare o ueLoﬁ? 6 low, , ‘

the d'ljé-— »ﬁta.mcnt LS Mo (.EH’\?UL ™
Btyalght - Ll bt Sb Tandtion

?o élilcam(a u,%lubl@u,’fhu < houss that
$low W Mo L0nger  Laminan _

TL [ : . ‘ KL 3 4

L Wb frathey thevease o Celodlty o ytowo, \ /Dl{{u,s (,'[a,,um
the Lsaef OL;/Q* 7?40 lament brte—up and o ;—f:;g

o © . ® P/—J—E;é‘R

proally difjused i pealit: MO yacany fhafm} ——

Huid paxﬁcm LG( Jdhe dye cct < h{’g[xu.. Togbu-tentindios

uel@tfﬁj wu meting fn o stanolém  fuhion, which shaw the

(ase Gb ﬁuau&ﬂt \,&(_OLO- Thus In (e Of dearb pelent HUUJ Jhe

mffﬁﬂg &f cLVe #Lﬁmemﬁ and c9aler fu fterse  and e{(uu g
Jocegulat sand@m  apel d]s&uﬂyg(;/.

——

Hydveulis, Gopdielt ol Total Energy Line -
“the cunceptcf hx/cuzauu"c 7md¢°ent ne apd total eru,-u]c‘{ {ne

£
b Vet weygu[ hthe Ofiudy 6f Flowo af Flills Lneogh Pr"np_(:

WWww.FIrstRanker.com



» Fi " T
’I A nglm e
{

v Fir nker.com .FirstRanker.c
LUy d(l(lft.tdwwv(\{s I\a{BaLh%lCO(LOIIF(b (r}\\r’\é\(v J}Su o Lm é))‘n
HUINWNME  pad (‘({;) and  datum head (3) o a [(m,u?ng fleeeol in
v br
@ P‘PC eilh dspect Qe awome Stefounce dine g il dy the NG eohich
] v i

W obTattned (e fetnt £ 1 10 '
g dotnng dhe dep 6p alt vutital puatinaly, Sheusdng

L

H Mess
W HESSWe head (py) af \O(chgn?/ tledd ln a plpe frern the
Cenlie ¢f The e

Tt Uy ;[udeélv ewdtlen  a ‘H'O"Léh(/d!(‘aa(f(
Gotadient Linel)

Jotal Enesay Une

Tt cLL[(?thd W the (ine wshieh giver the qum of /nvssaw;‘
heoad, dateun head ‘anol tinctle head 6 @ 1(0cu3nﬂ g/(ufd N |
plpe withocopect e geme  gufecnce (ipe. 3¢ Wb als dlef bl g

the (fnc wohich & dptabned ”J,Lét/ f@{’n?n

. (? dhe Loph @f all trestical |
elale natey & h@“-‘?-”(? Jhe @ of p.gcq,s"cutc head | and ESactic head /_(gxn{;
the centae of <the pipe . T¢

Us bétzoé.l(y W ‘
cwsallep e T.8.1 [
Enuf}/‘ [?(’5) | X .l ! ) (O'(C‘Lf

i) The seate Of tﬂqco\ of osedu puemped Sato |
W 200M 180G, & 20 (s The  pemp s wlaf

{

@ P?P@ ABC, eohich

g d ©n an tpwcad <lope;
6p Ler {0 The “Lmyt’h 0f the Poxff&n AB O 00M  and & ol tamty
teOmm, e file - the ;Lcng‘th‘é,‘ﬁ /)él\f{é’n N Be U lallo t00m but &G
clamelen B £oopom . The thang 6f dfameliy at B b oludden. The
low -&alcfny place Aom A te ¢ cehue the presstne at 4§
(-6 Nlem™ and CRZ\\C (\& Cé?nnodtd‘\'(q a..%.ank' F?ﬂél»‘f'h{\ PESSLE at

Ltaes The t It ,
‘ vCrfac;:ﬁ;;O‘ooé o //C‘(',LCLF{[,%C 9.&((0(&/1‘[ and total e"“f}}/ NIV

\ AR \

éﬁg_s @(fu‘en; o \ b N RYR
(ength of ptPe ) ABC = 900 m
Disch age, Q= g0 WWisee ' = 009, /g,

dlope e plpe Fs tln 9o~ L
| 40 -
(mgf'h 64 plpe AB .= 100 m df"a. of P‘?pe AB = (00mm < 0. Im
tngth  6f pipe Be = toom, ' el 6 Plpe BC = 200 mm = 0 oM
pocepssee at A, P o= Q.49 Nie: =

& = 1962 x ot Al
(@(,éjfcczen‘t G{ \lg_\&h'on, ',""Q‘OOG‘ ) R

Ueto:?ﬁzf of

- n plpe ap e NGOG
e IR Y

g

www.FirstRanker.com



\)

stanke 's choice ' B 2 ' p?,d m| - '
irstr r‘ I www. F’lrstR;apé(?)r,com Www.FirstRanker.com
\IdocL e (oatu tn du:chm e
Lyea el B(
= TO.M— w 063 M{sec
-:1—_ (0:L)’

A{L(\(szn? @¢+Lf‘(_gt,tu_!.h eqn . <o P@‘mi& - andc,

P !
ja_ oy Vgt oy e + X 4L+ total toss [Yorr A-tuC —> ()
IR I T R
Totel Coss Hhem 4 fe ¢ = loss cute To ngta@n i .F"P‘ Al +

(0SS 6f- Heaol due +c entaxgement ot B4
loss Of head due ts  fiction S, ge

loss 6  head| clue Te Aictien 5 AB, —
h, = et 4 %0008 ¥ (O0XE: s6)"
\ e dra‘lg\:,‘ T 0txax 9.5l
\ \ _
= (0'5am '
\(’955 0'6 head iLLE\tO MCﬁ@-ﬂ .Ep P?Pe Bc_, \ !:',
VRt U LY \ex Maos ! s
‘.&b-\ el x8q = i KVLF)O. ‘O 63)\\ <0323
J 0-2 x § xa'§|
{ }tOSS %h,md due te m(d"-(?‘e,fnlftt - B)
I Vo, hc ,—- ([f( .L,) i @:6'4___§063)L—‘
gt | 'a’-g R T ~ 0-186 M
X r

" \ \ ' \ \ R \
\Total ‘'less e A fo ¢ = h, +h,+
" i the e
= 1059+ 0186 +0.393

=089 o N 02 M
Su M&mtf"ﬁ hU  \alie on Gc]n

\

o, v A
'f A _f_ % 'f- C "f' .{-<“-O \eq :
5’3 ) at 59 7 e 3 e
‘Talcmﬁ clatom  (ine Pa“gh{? "fhw*di(gh ‘A, e have

'?:F =0 b Yily \
%»'3— x tolal Cmf]{ﬁ of Prpe '

| 3 \

~ L x Q00 =9Mm A

iy | ) ) q_o
PA = 19.82 q
62 x (O M/m'p
H\\/n =W, = @ 54—'“/9/. Vo=, e 0.63 .m‘}g

www.FirstRanker.com




:I » Hfmmm 0 eqr i,

_ F|r51:rata1keer x (0 2.4 Www. Flrstl?anker .cgm www.FirstRanker.com
10 T o “-~-~——~A— L
(000 X8l 2rqui 9, Laxquy 1T 03

20 + 0v398 = .?_ + 002 % 1103

.."0'?%\93 - lnc ‘f(ﬁ OS

’C . |
— - % N -— Ny | -
gﬁ Q0O 3?_3 (6 oY = (I 2 *IS n

P = 4278 X 1000 x Qi8] Mlpe
= d.9gg x . S‘[to N et -q e N/cmv

%l Yo.u(!c _gradzeni and total gnugy lu'?é"

i

P‘d’) =037

202§ A Tane -

x'“” :

P°Pe AB o AMumzﬂ‘? {fu da{um Y Pcusmy 'thYOUﬂh A ihcﬂ _y
+total enagy at A .
1) V) \ \

a
= 62 x0T (y.54f
(600 X qf&l 2 X Q-8

= 20 40-328 = 20-2328M v \
\ \

Totat sneigy at B= Total gmw\@t A+ hert oy S
= 920:328- (0-52

= qegogm
Ve D-63)% by MY ) \
2xq.81 TR \

.\3 L \ \
v

Tofn[ ?n!.'\g}lj Ltne?  prowe o Ketfaantat (Lne CAx s oSheeen i fY

’fh& entie \,LLM LQ/ Ahe Pt{)e LU LLauen (n @"Yf('h e d (u}ay ’U\Ctt the

dlepe o plpets (8 4o. Thuw  the pofat ¢ (it be ate height
61 75 A 200=6r from the ine Ax . Notodvaw @ velical Cmmtg

-

www.FirstRanker.com




» FirstRanker.com:
" Ell ‘&p‘{lut A- 1€ AD =2032€M. from peiat o dvaus

A Firsgranker's choice

fort yenfat Line and POWW‘%-,FHS@Q'E‘F%ECUPQz i myywm.?irgtﬁ?lfe{r_.com >

o

tate \ectical of — 5

cistance QE = fxf,:(o-e"«zm . Jotn DE. Hom E tate
Ef= he= 0166 . Exomm F, draw a hevizantadl line and om ¢ @
trestical Uy '\-ru.c‘(r'ng ot R. Fvom P take Rei= Mz = @.3;3,“,31\:'1\

Fand Gc-Then DEFg, vepresenti +he totatl entvyy (e .

° {
.H%Qfaitgf @‘*O\djﬂﬂf __Cftge & prews the line LM Pm-auet o the t{ngi
DE ot a distance &n the doccenecard  aivectiens equat fo € -328m |

Ale dveauws the ne pp pavatiel te the line GF at a dg’&{-qf\(é‘— ep

' k J } by |

%} =0:03 ~ Jotin pcint; M and &t Then the tihe MNP EMeEsents fhg{
d - ‘
hUdJaLLCfC gradfen't téne. l

\

2) A P7Pe line, 300c0m % dfometee and 3200 ~£0n(7 0O e te /cum()

W ‘)‘Okﬁ pey Secorel g an.@f( toho se duui% ™ q50 Bl and eohase
[ctnematic ufsoosit(y s 2.1 stokes . The Cenfye & the prd tine at ‘Chetlppc"a
end s 40m above than that & at the lowey end . The dtischavge
at the u_Ppu-L,end 13 atmogsphuvic Flna ¢he Pvesscm-e at the towey énd
o.nd Ldvc_u.u‘ the | hydvatcuc ?radi’ent and +the +ofa€' e’“ﬁ?if Lilne_

afol? Geluen : |
Diametey ef pt'Pc’) o= 300 M =03
Mﬂg{h 5«-{ P;P(’} L=32v0m

Mo, M =i =3q

©Dischatge | q- “?Q’_'io_-z‘o-osae mé‘/:
" demaity g o

asy
Qs E9lim
Co ¢ ° & | \
[tnematte L(rstomfy) Ve &/ Stokey

= &v[X(O'_(L /e

Helgnt o , |
"0t wrr epd =y,
Pressuse at  ypper enol = atmospherdc = p

@u/no(d ruember, R, = Vxd \ TR BERITRI

where i Dchege | oome

\ ! \ V= O'VQQt ‘m(
Avean i £l mis
g (037

\

i \ !

www.FirstRanker.com



’I

iy S

irstranker’ o e 1065 §

Firstranker's ¢ PI'EHU 4 www.FierRanker.com www.FirstRanker.com

oo (o-2fpicfont 0. 4! f o =20 . pinge
..;”,c__j nt of 61:((!0“1 f | Pe  Toga0s © 0015

tead [t due (o fyiction, hy » AEALpLxy

tommn R -

dr99

dX0:05 ¥ 2900 ¥ (¢ 744)"
= =180y 0 of o

-—

03 %9 xq.8

/ 112} ! » ‘ ( ‘ \ I [
"‘ijmﬁ the b@mﬂulh’d 0. at Che lower Qnd erppenend bf

{he ~{|J(u ond ~(~a.kfn[7 datim line

P(Lﬁ?ng thagu ﬂf' the (uwc,,{ e,
we hove,

P s p AR
—_ 1t — 42, Ty il
%3 T g ththe —

pul 2,=0;%,=f0m, y =V, dlametin O came
Po=0  he: 1g0Sm
putilituting the valuos in cqn.@)

P - 4041505 = 9605 m Of ol
1

p= 9% 09 % Qoo x Q.8
= ©40997 M[m*>
= 54009} Nlerm -

= 54099 Mlemt Foo€dor o'l = as)

HE -t and TE.L

v o
i Jdx .l
= 0-020-M
L e 58 05m 6} ol = Ef_-_;o
59 7
1

P e s A

S B B0, . o 3.
’ ~ www.FirstRanker.com X




. FlrStRanker.cum s v T impnerar vt o s b b

N \Eirstrankekmdhaigdal (e WF r‘%t’Rér’m’lf’éwéo In Ttg. vJv?yW*Puréth‘rkJem:qmw
centre Tne o} the p?pﬂ In uch a mm(, that mnf c 1¢

q0m

a dlctance 6
above the hc)'\TanTnl ({ne. Pyaw o Wt(u‘al (e A

AB < ")S'O\m NARY
h\jdmuhc me(mni {fnn

Thy ot gh

A Stteh that

wih C.Then pe e the

Maw a (tne DI Pmat’(a! 'ha Be ot o hc‘nyh{ O) 0-0561mM
bove the hydhaulic gyade vent [fne'- Then pr [c the fofal éne
clzbovc\ the tugdran] \f/‘ a. : Then P : :‘ 94

i v '\
tine. ‘

\ \ \<
o LRt Y » |

,\_IE

www.FirstRanker.com A e




s iR

[ ]
:I .: »Mmg ﬂg‘p%‘gs @ head £ 6’{’{“01 !rYlaOU(/ f"’of’o”‘“ond Lo The i
Square e} welottte (/ ISk @V‘s'fF'rsér?%r}l?ﬁ ﬁ\g (osswwwgfffﬁ?l;eor/(\:? r? '
Whae nyvastis fHom Is {240,

M 0S8 R ENERGY. AN DIPES?

Alhen o -“.Ltld fS f(owcﬂg ihwugh e lpp the -fludicl (’zpe'ﬂ"f’f%
Some  swsistence  elue 'Lo tohich dome of the em.((/clj of Flociel fs st

Thu  Lov ¢ &rwtgy B cLMufced a

En e'rj% (08ces

r MaJGH Emj{?(d LO_Q_Q@ 2 ’\O;noy EH(JYH{# losses
Thes O due te £xicten anol Ths die to
Wt W caldentated ’“UJV' e M Sudden e%pamr"@n of pfpe.
'folwwﬂj Formula: | (b) Swdden ontyaction 0f pipe.

(2) Dmrc%f-— Intelbaeh For‘m'méau o) Bend dn P?p@,

() CM%‘J!S Foimule, (@) P"Pe ﬁi’&'ﬂyy elt 1A ‘
| ) ?
'! (e)fin obstruction in pipe. !

)

™ Loss
S SMERGY, R peao) pue 10 PRicTioN ¢
@) Doy Welbach - Formutas

Constdr o Wmm herlpantal F?Pe, haV?nﬁ Sﬁacﬂ;/ Flows oy |
(S‘LQ wn .,_u\_ ﬁ?twe i
tet (- and 22 aste Jus Sections of P‘PC*

et p = Prenwie m+eru:»tf7 at  Section -1
v = \{etuﬁﬁd 6% Jlow, at  cection -1
L= Mﬁfﬁ & e pepe be‘ru{un’ cections (-1 % 9-2
d = cliomeles g Hhe pipe. | |
flf'-—, Fvictienal &u/stﬁf-an(‘e post untl cuctted axen gt

’ cuut Lelo “&7
e w-FirstRanker-com e

T .

§
i

e ]




[ ]
A | nrlstrain!!:?r lcho cé’ ’E’"m"?%/) in 'Pa o e Ue —fw(ilffﬁ ?Q m(w(a@d

WWW. FlrstRanker com www.FirstRanker. com
£y o0m Dmuj— tweishach € Qua tiwp

heo 4FL0 ]

«?ﬂd

I heste
! he = loss of head clue 1o fiction |
f = co-sffictent of Pictien cohich o a fwnition of
Ru‘/ﬂﬂLd-lLLuﬂbEﬁ )

1l

—éé {0y Re < @000 \iscows flow
e

- 0013
Qe'[?
L= length of the pipe
= uah Uetodiy ot floeo .
o = Cdfametur of the pfpe.

Re \[va;uz/?ng fom @000t 1p®

® Cheryls Lomel2 for ot of ued due fo Aicion dn pipesi

WA

e lnowa -the e@uaﬁ"an,
hf— -f’ x P X LKV?
.Pr

Mhote By = (0SS 0f pead due fo Aictin
P = Wletted perimetu of pipe.
A = astea 6f  (voss-Sectish of pipe
bk , 0 |
J,cmjfﬁ of pipe-
V = yuan \[tCU(lU‘f of flow.
Mo the siatie of i _ ¢ Pvea of ~19tOLO.
| e p (Pe}umdu cu)ettld)) be catted hvdvau(lC
’Lwd){aultc Yol and & olenoted by m

oy CLQP'”) (oy)

tHydvautic ruan ChPJrﬁ , M= A Thdr e
A AR ST B

ulituting A - P '

d[[lb‘ ltlL lﬂj P M 0y —A-- -r.-'._[Y_) | in eqttat‘@ﬂ (‘,)

= 7
f\'f‘ a'. _I'ﬁ . [.KV\’

www.FirstRanker.com




B mﬁ T e e haesoms et e et e O N
:Il rS.]tir;ansgr;isizthmgm? on ‘lhe rltud between Seetions [~ and 3.3 axe;

ww FlrstRanker com www.FirstRanker.com

tOohete A - Mea of p:pc.
9. Pessuye fowe at

3. Frtetlonat fornee F)

Q(‘S‘o(\(?ﬂg al!

Section 2-1 =P X A

the fovees 3 the  hovidamtal diveetion,
P =P Ay —Fr=p

(Pf "PL) A - Er
P(*PL = EL
A |
P—p,= 4 pLyt

|

But ., . 7
JYom Gq(ﬂ U) Pl FPL .::38h‘F
Sghy = Lo ‘ I
3 ) [hf: % L) ——3)
Io . P b |
G B = Wetted potmets
stea
| r ‘
| = =4
| G %ld’_ /OL
Stetutitute the 1ot of P
, = In egn ()
; hy = 3
| = rLyt
| Sﬂ —_(4)

» .,. = 'ﬁ \ 0 ‘
Pct&tmj -}5 g Whe £ ppewen o to —efpiclent of Afctien,
Equation (4) 'Bc.comeS‘ e Ff\_r: f.4 LY
| o de d

[PRSR—————————————

The atwowre . €qn- Is neven 0 Da-va.LJ_ e s ba ch equation .nl |
EQuaffM s COmmGr\ﬂV wed -fGL fcndmg (Ss 6f Arad duety fnd(m

m ?‘PU’ adamrlfmw& e Da'«cv- //\[eesbarh eqn . 15 wyHten aq

h{: fityr
ﬁac{ |

Thep £ 5 proawn as -Nictlon feetst

~—fltion  pactet £k pet constarl . o ctopem’J on voughnevy
0,F
ettt ppe Swjaceand Rert/nold)s nembel of the Floco.

www EirstRanker.com




L]
4 2 Lottt
:I A [pirstrafikey'schoited  $Blfyichion .

| and fy,¥ = :.“:((.l;: }o.-pvlwﬁﬁ'@{.*?gk%ﬁﬁqmz5.{‘. i sRanker eom

Applying  Bensulltls eqn. al ceclions -1 and 1.9

Total rhmd at 1-1v plal fuad at 2.2 t (655 of heae due le
fictien betaceen (—1 anel 5.1

foyo = aliys
1= 12 = 2L 4z hk
% 2 59 29 L

Bl =2, fL?{Lt i howizamad.
\flr\fL s dicumelvt of P(’Pe fs came at [-1 and 1-2 .

h ::_PL- PJ—
f _f‘? }(-7— (r)

Buct hy 1 the head _tast due e HKictien and Funce
?ﬂ“‘fnﬁfiy of  presswe il be  sudueed In the  dévection of
Flow bLJ Aectional veststaace:

How,
Alctional yvesistance = Fictional yesistance pe¥ el wetd

otea pet el Ue(ofﬂy X oetted @uwaX
\[eCothy'l’.
Fr= ! xrde x v
= frPLv‘L'

on BE f’PAvﬂ

4 An oit of Spetifie gvav"r’{y 0-F 15 v‘*[mu?nﬁ thvough a pipe of
diamets  300mm  at the sale OF 500 »UHSe_C- Find the head (ostcle

“opleddid  asua =TMdL
Celottly v =1ty
P*f Pesttmetse =Ttel

0)

to  Adction and, potuL suquived ds malntaln the oo v a

[ema{h of  1600m . Tokewp. 29 S4oea-

‘55_9_[9 Gaven ! \
Specific gravity of gt , $=0.7
diametee  of pipe, d= 300mm = 0.3

dtSchwtyc ' \ Q = 5p0 Litres|see.

teng{h of pipe, L= tOoom

www.FirstRanker.com




» EirstRanker.com

FlFﬁt’ﬁaﬁ!;‘er's ghoiee® . O

WARY FRTReT MR AN TP IST
e 0.9 O ~719
o —r
. o . (it S xl().l)'/ni
b Nictien. 0004,
Nes o @ X -
IS 800008 Vg £ gy
RS 03 %3 v
f\pcum I ' [(\.: e m
AT X TP 3
: - ~_(/t_' Q‘l!f
d. W @F! of i ik

el daumetin

to
o

ey

Velodly | y= @ | _om 0+t x ¢ .
Mea Wed = wxgoa
_ = 7.0¥8 s .

€ e e e et o |

\ZY Jv.FirstRarfl‘(’él’.c\b‘h § ‘-,,(,\?IV‘VW- irstRanker.com

‘ A
- Fi ‘

“\‘ Y .{ ‘f\ v” ‘ l'i \“ '”f! ]

\l Q" ‘i 4 42 p |
¢ :,m.t,\ A, Re v Vx |

)
_ "f‘“” NS
ﬂ.')" :\‘fﬂ“

‘\\’?e‘(‘t',!b(‘

Py 0 i
200 mm at the S Flowddy,

fale of noy g J (hougn a fye or
. CRSE B NN .r"f”('l '{!)\a h(ﬂ({ (0‘
st

O walatan the

A9 L]
et and

5 ‘I(\f‘e‘
Gedyen 8
Specific «p‘au”r{y of ol
{
cdfamety  of
dt.\‘(tf’n'( :
&

JANIIVEN SR et
Ve 029 ofoten.

" ) dy (y

\

Plaw T a (m?ﬂ,

(RS c)vv

DU
PP ds 300mm v 0.5

- 4 » N ‘
(\ ‘.l.)k 0 \('f{‘.( - ( “ '/C'C
t. ‘ 'v

':){r’ “r P‘I‘t. ) l - ,(\uo'i)

"y “
&t:;f:&(d nttmbes, pos Uxd i
. « o o T0¥3Ix Dy

]
Y ————

Cowfpicteat of Hiction, £, 03¢
| Po'le

0-99
G50 wyo1)

= 0004




:l » FirstRanker.com—
A Fidoehkedefhotbee Lo Fvecticn, oo dLIUr

www.FirstRaﬁker.com“gF www.FirstRanker.com "~
4x0- 0098 ¥ (oo 700373-

-

0:3xy X 9.8
= 168 i |
Potus SUQUy e = M
toheste  f- TTH AR . o e
| B A N TGS ¥1000 = 700 £y m3

s Poeugyy

CUYed = T00 x 9.4 X 06 ¥ (634
toao
B Caltwlate th T2t e
e clischastge .
tOhen (e . J WG & pipe of 3
< diffeven PP N,

. p?Pe o a\ ;e of PT@&‘SUWS head beteween the two endJ,Z'f

M- L)

P 5 4m O0f formuta , ﬁ,ac Qf[;\_/’i
Lot e @cé'vem

get dmra-

Diawelue of /D7P€/ o= 200 rmm
angﬂa oF pipe, { =500 M

Dif-fevence of presstae head, hy =dm  of waltL

COI) m

he- a0 £ = 0-009
dyarg
¢= F¢ 0009 XsmO X U
02 x2xq.g
VPo 4x02x)vq.g)
¢ x 0.009 x50
vt= 0892
v=Jo.g72 - 09338 & 929 mlg
\ V= 0.030 e
" D?S(‘,hcugp, Q= Mvea x\(‘e(ntumtl/'
\ = :’%d‘x\f
s fo-l)”‘x 0-134-,
= 002423 '“3[5
= 2q.3 Utfs.

waanaLEirstRanker.com




‘ thvough L"b[)ff of diametty 200mm taHh a !
w |rstRan er.com www.FirstRanker.com {
\fe!.oufy ot 3inls . Find The' he dost owe 10 £\ tction oy o lepgth |

of B0 the to-tfjicdient of fviction fs gftren b(/ £ =0.0024 209
03
(ohvte p, - Q@Vnold numbest. The  Eiau matic mscoswyof toatu _ fomot
02,
dols  Giiven ¢

Diamtlu of ppe d 200MmmM —p.2 M
\{elou‘itJ

= 3 m/;ec
(,Lng-(h of 'Uu. pipe , L=5m
[C{nemactic Wgcogudd \)" 0.0l sfote =0-0l X t0 4'm1/$@c

Re;/n@td nu,mbu, Re = _\_’f_ci ' 3%X0-20

N,
0-0( xto ¥

= 6 ¥10°
\Valite o,t -ﬁ—OOOl*Fooq '
PeO- Y \

= 0-0014__9_03___4 . 1
1 v ;_ \

= 9-001\+ %_% \ ]
= 0.0024 0:00166
= 0.00366
S head  tost due s :zarfctfﬂn,
pipoi
gl
= ¢ X0-0216¢ x5-0x3"
X981 X 02

0 lb3g m of evatu

7-4n aft of Spectfic 9ram+(cf 09 and u:scosmd 0:06 polse fs
a"(ouuna {-ﬁwu‘?ﬁ oL prpe of  alametis 200mm at the vwate of 600 Uitfs.
Find the head tost due to friction v @ 500m Cmgfh of ppp. Flnel the
potuest &uqun’ed te ~malntafn thdy Slow.
08 Geiven:  Spellfic gvav?wty of ai, €=0.9
\(F.CCOSE-{-(t/
/

|

=i 0406 ke - 0-06 - Y
diamels @ ? : ) N e
b optpe, d= 200mm=0.0m

DESchaxge A= 60 thesfe. o.ps 3 ) Cac

www.FirstRanker.com



> FirstRanker.com
Ltifstiad erfPhoite 500m ww%.i:irstRanker.com www.FirstRanker.com

DHL‘»LHU ) 9= _(').Q Y (000 = 0 l‘g{m%

\ \l 20O
RC'Lva(d mutmbest, R = f_;'_‘{ - A00 v\ 20

—— et gun

A 0-06[tp

Q 0.6

tohwte | V= —— « —_—
fhvea _r%, ooy~ U709 mig o 1 mig

e — IR P S—

po. 00 x 1AtxO-»
006/t0
s 94300
Re liss between 4000 and 0%, the ualue of co-oppiicol of
Alction, £ 1S c][\[en bH
P 0:039
ROLS
- 00719
(57 300>
tread lost due to Hiction, F‘I:

= 0-00%|

J4.fLVvL
cQch

tx 0.005! % qpx (-Qt™

-

2x &l xo )
= 4 m of roatmL
. Pourer axquived < fg th
| t000
00 x 9.81 x 006 x 2-48

‘ tooo
3y GO = 501kt

MINoR o e
PAAAL AAAL \ENNE\Q\G\A AVA—I (‘H‘E&[S) M s

u;)he (o of htad 64 enugy clue e Aictien na pipe s
Itne = majer (08s tohlle e Locs O} eneegy due te
change' of \fdoda(/ of the ff)Llow;ﬂg 8 In m aynttuc(c et
diveeton &5 tallid ming [y 0

' Lnetge - The angace loss :
@Y head) $aclides he JE)“OLLL%? X 30 ] -tm:(.czd,

ares |
1. Lose ’Gf hILCLd cue g Auddon eﬂ(awyem(n'(_.
8. (0ss 6 head due (e audden contyqetion

g. Loss of had &t the sntyapce of a pipe. !

e www.FirstRanker.com




—

L]
1 Hpe .
www.First anke(r.[:om www.FirstRanker.com

B (050 8 head duwe tw

B : R - com—-—— oo oo
:' l@&ﬁﬂr's ‘HSFEL“J. the et of a
{

an OM‘YH_{(U‘@,‘ 0N p:{)v’,

6'(0‘\;}‘- ‘@6 ’\.!ﬂd dl” {U t”'l’(( ?n ‘”u [)/'/)f’.

.7.(0.\3 C‘{ htapt t'n \/Mfm,u Pff,, .n-.lffn?j
In care of (o;zy
(W'Et’? ‘(“(

Jde :
. teg Of head due to prletion and henca -(Fu:/ ave callrd
Mgt Jepne ‘

&

ond  ewen 'hlay NATEENY. 9(’(’&" (wtithewt st IHNEG
® e o - i
W talh o e o \O[ head Aue o0 '/"n'«’.'({()f/

S g fuad dun de auddin evlavgerment:

2

Corstder  a  Lqudd ﬂominj ﬁw&uy:’) a e wshich has
duddio olengerurlt oy adhdtop o 49 . Cotdin trg selicrap g
and (2)_(y) fore ond oftr <the

.1:(.04,2}4'71: nt
Lot

A = Ppresure irttefwi% ot weetion ¢y — (v
v, = \[eCocity of flow ‘ot gectien 1)

At = ave of plae ot dectlon |1

B A - Ce‘utwp&nctfnj values ot gection -3

D'ue te  dudden chanye 6| clametie of /);Fc Hrem Dy tub, th
(l(}u!d ﬂowcnj Ao the amalles P:Pe WO not alle Ao Tollays
‘«ﬂ‘-‘ aluunt C[/LOJLge f Lhe b&u&d:ut/ CThay othe o Lo alep aratey
Jrem  the b&unc{a,u/ and tuvbulent Nles

The ey 6[7 head o ann
¢f L ediy.

QoL éc-t.nud. as fhaa
j}/) {nkq P((\m due to tla -feumaticn

st Pl= Prewuve Jn—ftmil;}/ 6f he L8qued  tdoties on The
(UL (X (A,'—m) L

he - (GM.O{ hrad due g Sudden m(m?cmmi .

L]
Ppe the apove (055¢s aqe Crnatl as COrrpared

!
i.
!
a
l

Nl

t

Apphdfny Besnbul Ui 1y eqn. te Seclien -] o 4 .

— , www.FirstRanker.com




Fifstranker's chdica ! *
R gﬂ b \!/]RNW.FirstRanker.com www.FirstRanker.com

o ;-FirstRanker;com % ]
N 3

;\C’: (&‘&)4 ."[E—"Vz?

§9 S’j (QE] {E&) —=(1)

torutdun <the  conthdl  Vglium e 6f QUi betun £cctlon (-1 gol
1-2 ,Then  dhe fotee  actin on e .,quLL:o(

0
3 AN ctpe fontiel \elime
1he diveetlep o flow

f\f&n by

fi = 'P,Al ‘f‘P] C.,;‘\)_-—AD —PA,

But ¢ ? X f

¥ xpatmnTaL17 A w found that F=p’
Fe=pa,+ 7 (A=A —p, Ay

fo= Pa) 4y, Ay —PAL-D Ay

F'L: PJAL'—E?,AL

F7L = (P-P)A, —— 1)

& 3 o » 4
M@tmenttum of Liguid [Sec at cectien -1 =moan x uetocl'ty

= SAxV1Vy
Momenteem  of [;q/u,:d[ﬁ@( ERAN
ot I,QPC(:{@Q 10 = SA N3 X Vo
= SA vy
Chctﬂge % m@merrium/fe;(: J’A)f\flL— ngVt?’

{" ) o v ¢ i
fut  fygm t‘?f\‘t‘rult‘}! CQUaltEn | rve have |
\

A(b\f = A\l = Ml
=&\ (ov) Ay 7

Cl‘mmzye of  momentum [g0 - FAy VG pAG s
v

1
e fAl ‘[L = fAl VLV’

= 5"‘Lfvf, v, v I,

Ctﬂﬂﬂy On the Contvel velume 8 Ahe dbed@

o +C&w‘ m“‘fd e equal Ly cthe ol C’ﬁ.chon?c 8 mementum

AL RO of kmﬁmg,ﬁclm PEt decend < Henee c'q,u.oﬂﬂy @) g (5) <on.s
(AR) A, = s, [y W\

8= 5(\13’ .-\QVI)

NOw el foies

-~

www.FirstRanker.com




9
i
SfJ [{

he -

Bututitulin g the Vuttu;

kB
\,o ) .
C \rﬁww.FlrstRanker.com www.FirstRanker.com

D(U‘lchna b‘d “rJ' on - beth Aldes, toe hate
PP _ |

\ -\ V)

= Vll-'\(i \fr

J

YR & o
¢t 'j"L "%- in equationCy
IR RTY
__L.H}—l_{._\r:i' .—.qu | |
ﬁ 'J:] t?ﬁ
1 1
RN - &U'V')_ 1 \f|l.-lfl?"
.23
. /
D24 vyt
— -
49

I TN
23L
(W) -
29
hi = -0 '
Y

= Lo Ot head  due Cff Judden |

toatraclicn $q

an o

QasLea

Conades 0 tiquld s,

91 .,LufMP and ClﬁfLL

5 Erom [o.m,e p‘tp€ fo  amatla Dipe 44 .
- 4 L R ANR

: ont @\ng_nb:’
\ S 0 9
: Lo
_ff_ﬂ__p' —————— e e 7.. . P? [‘ 3-
e ﬂj\‘
'1
® 0

4
J o @1 P‘?Pé which hay & dualdep
B afhgten 1n 5'43 CO{U%C((L {_wo fﬂ’uGﬂA -
contraction . pas the Liquids plowss

Lo A o

6o e &0

www.FirstRanker.com




Y aOram
I EA"L"4 8 0]

I_#irg&%}-‘ % 5 Mcebf’(cm [ Mlﬂ a'l 95'(‘.(‘0!1 (- ¢ {'l L SN in
T o www_ .FirstRanker.com www.FirstRanker. co
o Ssectt®0 e-¢ en Led  ten e~ tontyoela . A f(u cection ¢-¢ 0 udden

C‘f e v a {alcw ],(n(‘g de He (ew ¢ feeed due Ty
Ludden  optvactien

e Lak‘?cmfm

ey acfua((‘:/ dur Jdo sucddip fn(mymuﬂffvsm
vena — tentracte cte Ethnalle P

IF(’
Reb " Be= Avea O plows ot geetian ¢-c
¢

U} = ucto(wy 6 oW at gection p.oc

Ay = frea of t,ww ot geetlon 3o

v, -

2 = elodly a; plows «t Jectt@n -2

he = teg 6F head clue o gudlelen eontvaction.
Mews p

] ¢ =

cnctuaw./ 6y c‘r& hFead duete Cﬂ(achm-LnT Hrem section c-
40 &mtr@n =2 apnd ¢S ﬁ”(ﬁﬁ b(d

= lemW_ gy,
ik

Fore (_mrtc'r\ufff/ equatien, we har o

ACUC _"A'l V‘), —ﬁ ._L__ — AL = -'1—‘—’ e I - " \, - AC
\, Ac CAcML) Ce [ T
eiuutrtuil Y -HU_ Value

Ck 'heqﬂ v
F*"L[W Bl

: ‘Il‘ L ealye 5./' Ce

B anumd s Be equal Le 062 tfun
[C‘ £2 ’] - O <3715 .

(Thlrv

k=

he betému as hc,:

N B value ¢ ¢, i el giuen Fhep H1o hoad toy due-to suddm
teptvoction 1's tatin oy 05 W& \

.“‘lc— 0% \{’3 ] E

www.FirstRanker.com



—

\

B W |
=I | - i ’ Cth ! I ! ‘ ' \X
R Bt radke o S0ic8T, MM{&&MEM " www.FirstRanker.com

c (]
Q et » o 4 ¥
PO e s fieh, ) tonnectiol | o e Lasge Lank €% soewsa. Tha

18 6 » o ;
Fhes Ay Rhe Lo ‘@6 ‘”w%‘/ wWhieh occeses tohen O Ligulel eptuy

, © 14
gy v /Sfrfo(aL:w AN L o hinel due 1o qaudden cOntvactwn
Thy ey ependd  wn die 0"@"'\“ of entyance . FOL o @hasep 4((.92
onfvance, thls ey Y a{(‘tvghﬂt/ mote than oo vounader G bell mgudfy,f

entvance . g {rracftfce the Calue of Lon 6f head.at anfyance TS takm
ro-s% RN ol
J whote \¢ = vewdg}, o u(.aW(n/Dr,De.
?‘&%‘ 180 Jy dunedel by hr, |

y

| o e LR = %’Z -
VIR T \ \ }

& G Mod oLt end o ippag .

\ !
,//,- ) o "
—— i — -
\ ! f

/

A

i

‘.; "\ f‘
PETRN N R
42

| il | ‘ l « e vie LY o bt
Wienevh  thoee s lan @bfi@“fut‘&an P CLP!/){’], e Less 64
'e.rLU-(?&/ forkus p&‘l@ clue o }LLOLLLJC?&H 06"\ ‘Hu oA & the
Cyan-Secilon of the P;(”— at] the place yopue &bs tvuiticp o
pres et - Theee 2 o dudalen mﬂmﬁm&nt Of fhe e of
flo-w Vtuuzemd The "Gbﬁfﬂidj@ﬂ dee o eshich (4 Of heod tatbey
ptcﬁc/e oV aUuSLLUﬂv tn éf?— | “ “
SN RS ARRTARET VIR A (R O : ‘ b
Corstdvt e pipe 6 WU of  Cyss_gectian A havin g an
obstreetion . | | 7

I
( ]

obstrctian !

]

.\ \ .

et = Maxlmaum ’a,w 64
Ll D
Vs Veloddy Yoyt tighiy i ppe .
The (A -a) = Avea of plow of Lguld at &mﬁdﬂ F?/f
Ay e Mguid flows and /x\)néﬂihmu?h cection -, a\@ﬂa,—(‘onfui{h-.
v

3, &M"Ud “iJ-Ly@M Sectign -1, aftin COlich the Styeam &4 Clgriid

www.FirstRanker.com , 3



flow ¢l Llqu_uc"d *Hn-@u_(?h ASucddern e‘nfﬂﬁg’ rmert

bt V= Uc.(ut'itl/ o L{{?u{p( al

Vena- tontvae ter
Ten ey

(oss C'{ fuad  due g4

Cﬂ(fu{](n'rcn“( frvom  Uene~ toatvacta
{o Sectign 2%

G’C‘“‘OL» (o
.T?_ s U]

equaction, e faye

@
2]

Qe =
¢ = osua &6 (voss_Sectc@n al \ena

6f hiewet duge
te  ops huellon } =

Fyom con‘tiruu'l@

‘If £ - OMyactq ,
Ce = cxsu.Mv« clent pof Contvaction,
'“Cc_ L ‘CIYCa_ et [[U’l(l" COR“(YaCt&_
L A -a)
ok & Ette
= (&)
[ee= Co Xl —a) v

e
ﬁiub—l’hatﬂnf e 1tadtu e ‘;&é- Y la a7e eé;,n. U‘JI)

L Ce X [A;-—\G)Vc: ARV

| i VC;M_ J!
: L G(A ) A

Attt
' j ‘!:@u. L[\a,Lu,L &6, l/a e.m equctfz@n ¢, e gct

bead A6 dite e @bshum&nw

. (vt—v) Av \*
oy ”( ‘

= Mol e
g ! ‘
7 [CC (a-a) |

[RTR

— Lose & Heed Heod due To Bend %

\,J
% e

Wi thou b an\/ bend n. a Ppp Che \etoette, g flow

Felefrbi €k !/€ ol 1[ ol al Aeetion 931 breomnes (lmfc;{m
l 8 0]/:|rs Ra{nker ,com WWw. FH;stRanker .gom
ane quatl  de \(E(,Ucl,'fz oan A [;(P(’ They, aileetion s vimila
Jde  dhe

(;'u:u\.g(/) ;die X0 ORich {he atparalion O _HAe flow /L@m Ths

www.FirstRanker.com




. [ ] p—— ' o \
oy ' ”J‘fl(pn 8t wddies

W Jdestr dess o head i YfWW]E;fﬁJRgaker-fgm;,pnd ;;W‘}V‘-,ﬁ"pf)’@}}?a&ker'com

\

(hote, fy= OB of haad e Lo ben ol
ol V; .\[e(o‘c?.ﬁy 6 p(ocg. l
= C&cM? eleat 6F bend .
The  value G“ K CL_quOU gt !
3; qu\y(e - be ol
i, Pacdiens 6‘ cuyveative ! \of bfno( ‘
\I(if, D?ameﬁl 0‘6, "/u_lu_v . “.v iy

—p ‘%g \Bﬁ’ M fﬂ LL‘WW Qw &Aﬂ%o

The lew & heod o) e "M‘&w‘ Mpe F"ﬁthj6 suceh an Valver,
CQLL(L(tﬂj ettt empvesseok o

N ' LARPRY
| "’ 023 N

Whate K- LCG,COU,tz{ o 5(0@) WA ‘
' ‘( = C@-LH/IUQH'{_ 617 PV)& F’Lﬂ_n(? {

] \

N

D Flad i AW @{7 huad | wshen ‘oL PP& Gb/ deamelin 200mm )
QJ{,LOL@U—(‘*LV wim?ed e o diameltr 6 14oomnm - The vate of plowo
eb ‘ aiu C’hY&LLﬁh tuw P%Pe ';’A 15-OL'(~[-W[S€Q

&6ts | Proametot dmall pipe . L
< Lo Un P'PMDr

= 200Mm =000

- Hreﬂ A, = 4 Dr 4(0 :_) ‘o 03l41 0¥

Y

Dccwet?)» b vm’*j pipe, DJ.,QOOrnrﬂ 0-dm

N fvea, Ay s o3 '21:(0 O 0419560 m>
, D‘fcchwf?e/ Q= 250 (itres/gec

, = 0:2% mg/sec‘ Nl
{relou |
WA - O :
d, v AQ - _oag" 7.9 me
| | ! 0-B314) \
\[8.(0“3’? , Wy = L. __.0_25__’_ =0Qem(es \
o T e Bldseg T

1

1

www.FirstRanker.com




-

=0:2¢ M
e, A(~ 4 (0-a¢)+ 8 |
Drc‘unv?_tUx &‘. L
v er
g mﬁ PPer' D;—%mm Gd‘fm
Rice «
b (/d}cauuc gracuc(l't, o+ P ] :
ATt siate op sk [r~r ’]-coamm-_——m
bdmt;/?nj Bestn b
i Oulll /g
A Cinid ’9&@% Theetem feo both Sectigns .
b e
9 f?l 02; T4 + Head (0So elue T en(cu?cmmt
Buf heael  Locs e €to entaxjemenf [ 9:[{@,1 b¢ 5
¢
ﬁe (t VL)L \
1 02(7 i ()
Fvs‘m c@ﬂttmufy , GIV.LO.UQP toe have
(E“\ | AN‘( Ay v, , .
R PR v \,‘ Aoy
3 : Yy = rdir Ut Ip
\ Vv \ i Voo | = ! q Digs )
o e

leﬁrstrgthi?"S%amggua jv atedelen ey Ctrm@n

o ¢
(v VjWW FlrstRank r.com lusw‘;ll‘\/‘\‘/f.'lflrs’fga;nker.com A
g

0

=" (7996 L (.99}

ement s
orm  ciamety The K % i main [vemn 240 mm te
h.%dna.uﬂc 3ythmt scfe b
e  scate G‘, ow . &4

SO biven
Dt e fis. 6 “matis P‘{PQI BI= 940mm

y O0rorn . EStimate

) T o
= ( D/ ;VL— ; ‘
, \
= 0-4¢ )” .
(O‘m Voo | l‘
Ve = Gy b \
adubﬂ‘f“%utz’ﬂy the \atue & v, 0 qn . )

T e b e R AT R A e i et e .

www.FirstRanker.com



at

» FirstRanker.com |
FlrstrankEr a th@\FE \( ’ 'Wal)é\(\f ?rstRa&%e,r .com www.FirstRanker.com

! "’ a0 '?y
o ”""""‘m““*”ﬂ tae Valuw of ¢, and he eqn()
!
P @)t b, wh Q™

2l b
%} «03 2 = S‘J :} 4 A q?.g
v, Y . | 0
Vo Ty ( J [5’3* '

'l—— "‘
:97 5’3 5‘(] |

But hljd/\CLU»L;c 3ycuil€ni yuse, ]f!; Q] L 44(] !
R j 100
v 1 i \

100 | ALY

.I‘Q;] \ a?'ﬁ. : \ ‘E

$ BT LNV X ) s Aty

Al LN T ‘ |

T R S N

\ g *'D‘}gchmﬁer Q= Ay Vo
% (6-48)" (0. 161)
003275 Mlgec '

= 239.75% (e fsec . \
3 7 -‘ ‘
) The satle | { ‘+C9w ab/ wioltin 't’hmuﬁho f\(?tti-aﬂtal P e %
0:25 10%s. 9he  fametu G tre 1&” lL@hLCh O 900 0m 0y MFd_ch?y
E’n[cuged te  400r0m . The ipm.suve cnftrISH*j 1 the Sl Ft[)e{S

N-712 Mo Ddhmfm g

‘,’,’ loss of head due to sudden en(emgtmenf
U0 Premure St ML&[ N +the [Lugt pPO

U{9 potter  tod  clue Lo en(m?c_mn{

tt

VR
Vo

i

ﬁ{’i“ Gutfen"
Dtschcu(?e Q= 0.2n Ko
DtQmeLUL Of Smalla, ptp(“, D =200m0m =021

www.FirstRanker.com




[ ]
:I A Firdtranker'! chagd®r =

(v(?/va\)v F’t@fﬁ%hﬁémbm www.FirstRan ker.corr'lg f }

Drametu g lltfu‘?e PPe , Dy = G00mm = 04 m

< Avea & TL L ‘
s Ay Dy = -ﬂ* (0-'4)'1‘ OnNHEbmy
pPYEnuy e

N smatte. Pipe, Pz 11972 Nlemr

=971 x10f Mlmv

Ao veLOL‘EtLJ IL_.‘-Q_ _ 016
Uetout(-]' Uy = 8 LI | 052 5 ! ) .__f’,q'q m/g‘
: . M T oy 3
Y Leoss o} hf_ad due Ao «LLchLm enmguﬂen'i‘
3 v b } ‘ "\ |
4?? e
= @199 \
\! aAxq.8)
L.,T} \ ! ' = 1'8,6 m|
Aot vthe | pvepsive JIn-fe

wn qugu, P?P@ ! & ‘

The opn Lt
M /tny Ban@ut(u//ﬂ C’Qn- m‘[m_c and a{m afud;drnem(t]fm
'\ \

Ay w 1
by + 2, = _P_J; v '
59" 7 ! §3+ :;— +Fathy o :
3\ T AR baee :
Btlf‘ -%[:%.L )
P - p L
B T ’L— L \ i
8 8 '?3 ! ‘Q} +h& ;
Rl Sup L
= oM
59 59 %9 "2 he
Ay - S
%_ = herzpoxue ’ 7.6~ qa- ]
o P —— m— — -8
ﬂ 1000 x Q<8I 2 xq g\ 9% Q. g\ ,6
| ¥ Py -
m (2043229 — 02018~ t's’léo !
Py 0 e
_— Q-2 rq& = 'Q' O'
Qs 7 5 pq \ B ' I watu.‘ !

Py i== i3 9(;(‘?8[0-‘— 9 % wo‘W/ml => 1296/ Nl ey >
i

]

powrer A@st duwe Yo atedden’ en(MacmM(

- $9Qhe _ 1600 x q.g)
P- 7%%?__‘ e AT L WY

www.FirstRanker.com



B, Fiddawter'sehotos0m m. T\bwmy_xﬁgénaﬁke?mmi tly  vktarirdorgrkercbm

| L o
| sn:\ala‘- PP Ve W BI39 Mlew apd 11079, Mo vespectiely .
i Fina dne  lass of head due 4p

4t wate o .{[&O e; tSetin -

:l » FirstRankercorh diometu soomm fc suddinly wntvactidt,

wityactOn £ (, ~p4r ADBO dilimins

$RY o fven ¢
» AR ‘ v
prarmelon  of \.(mtgo T, D=500mm = 6-9m

TroAven, Az g Ot Lo - 01963 m™-

NS r—

C
Dramets o dmalts pipe |, p, = 50mM =095
-.g \’4&_[(1, A - ?_ a>

P a D = é’-(o.n'ﬁ’—z 00490 MV
Predme g, 0 ,
Hge pipe, p = BI34 Nlemr

=B334 vwt N/ ov
Smallev FfPe[ p, = U772 Nltrm>

=372 xw0¥ N> .

Pyessuxve %o

Head LSt e e con‘f'rac‘tf&n,,hc= _v_"’: ._f_.-{j”
29 [Cc

.. 2

Fi T AT
V1 AN \ 1 LO62

[hc: £ ¢-37% 3
SZ? R '

\ 17
Freen con‘t’mui%r eqn , we have

AV, = AV
\[r: AL‘J‘)_ |
Al
)il
Vg."__. ’QLD;‘VL— ‘D =
= 2
u P> ('_) Vv
&t D
\f| ! 0% ,)')'
(0'6 ‘[L
: Ve= 0
Applyin (' ean. . g
ry ? Betnoullils €n. itfere  and Tfé contyaction,
W, L (o SR P AL .
TR TR g e
But -3y f ’

W www.FirstRanker.com



S ]

Flrstran

Ay = ok es e

W\%\/ FFlhstRan-kercmT{r) www.FirstRanker.com'~
ngtvfh‘fute e ratuey J! he and U, in rqn.(;)
4
3734 %10" | (Yav)"

_ I xd g
N*—s

(000 xQq-8) "9 x4sl i ‘gxq.g; " jdo 395 "?—
I v )
4.9 4 e
(8 xy xq @1 . L:0 + IB?K x \/7 :
e ‘ axq /4
14—t2 = 2 KN R N
. -}
| 2:(3126 Vl ; . b ¥
flpny ‘ aAxq.8|
W= 2X2x .8l
(31265
Uy = 2Lxy x4-8)
[+ 3poy = B 4’6:7 mU

W Loss o elue Jo mdotm cOnJcmcttan. dop o
-1_ |
he= 0375 _EL
i
L \
2%q-8)

. =05t m
JU Rete | 6 ;cﬂua o} wobtn = A}\A_

-_—

E(Lo 5 (o-5%)
= o-odqoe xO"ﬁln

}
\ 1

& =968 Jﬂm“&' i BRI &1

6. I % the above PyobLem 'the 'Yajz % (,ww op wedn 18
30 (dlee , Othm dotn Mmammy Hhe atame, ind the Volue

of to-spfident g ‘oontmdmn

\ | \
X VB \
\ .

a0t Gauen:
Di=06m 1 P =t3F34 X tOd‘ N Q =200 td[s
Dy =03Hm PL tt 710 xzo"r me» L =0e3m[
1) (W \
i £) "2 O3 = \
T = kgh_u—e gt ":—‘ [16?8'{)[3'
\/t i \h v ,\ -4([(0&)"'
vy = 8 RAEEL

I
|

S

www.FirstRanker.com



:l l Firstranker's cholce

’ = 6 Ibm}g _
B Bemwutu ’A évt\;\rlwvw lt::]rftﬁg(}keer .com www.FirstRanker.com
L A )
+
5 @ﬂ fﬂ 29 ' '
154934 x ok L opsadt ey oy oo
2 : s IO § (S0 A — 4+ he
{000 ¥ q-8! YRR [000 X0+ § ) dx Q|
| : _
[4:0 4 01 = 240 4 (-Q04 the ’
14 .na9= 904 -};hc i | '_ |
. he= (409~ 13204 =05 215
€ Pew  that g
logs oy heat die to gugelen contvactiton,
hc—‘: Vz

4 (e
O 95 (Bt i d
I xQ8] [ J

.J_(_tL\" ) (19
[ch J R 0-315 uxqsl :
Gt R B

sthy far-
[cc ]:o-uzq LI

_L'._! — ML 94
e = Vomng = 0:336

ELZ: (+0.334 2

‘E%= 1336 '=>\‘ Ce = ’ l ’

( 0 e | i 1‘336 - 02‘ q_q—g
Oxfficient g contractign, o, = 0-34¢ .
9 f I | ;
i;a!;etffomm cliametu Plpe vtedutes En o fametin o.bv oty to (00~
I the
b P'PC Casseits | Waly at 3o L&L[:ea ¢
pressiute  (oss aLY0SS  the v

' Contvactipn oy 0.6 B

cOanaatr@n Take | the ocpplclent of

\gels l
ﬁzzrilz R vccuga pfpe, Dr= ISOmn')r 015 M
6
P dmatn IPIPE + 10y o0 mribn o o<l m
== pL. m ‘
| 4—9" %Lo V"= 0 031>
DL ’q‘ ¢ K1 y ) |
i ST e -ico)=oooqss¢m”
pischarge | Q=20 tit¥fsee, Y

= 0:03 'm2/ 500

www.FirstRanker.com



:l » FirstRanker.com

Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

2 ot e

c&”merﬁ of conf\rmiﬁf’@n C(,oé {

Fyom (Of\ﬁl'lLLlfb!~ egn. Ay = ﬁ) \fa- Q

vi= & . o |
e pomen 6B ms

A

v, = & _ 003 ‘
=, e = 94801 |
i 0+ 007854 o8 ,
dM\uJ.n g Bescnowlliia €gn . J’,chcw& and. chtLL a)nbracttém
? “U'L ~ Y ,‘{;’:‘Lﬂ;- | N (%f %)

Re= ess &‘6 head oue ! gudden eontyoctldn

= Lfi’[__z____[]» LU R
&a 4 R’A‘

1y

eéub/sﬁﬁt&nﬁ au :tm \(a&uﬂ) ": " Eeqn \(i\,

LR L S VO
5(3 &Yq 8’ X {gﬁv ,&KQ‘gi ﬂ-’ ‘3‘3 1

Pr +o\l¢“65¥' ‘

Pl #0 :FCLB& +0 3'5
Sg <

P PL _ 0 1_438 40 33 s ld6F =0 PAIL M

P - P"; q;i}!xq 81X M[mb\
L= o q09 ®ip? M[m‘/
= 0909 Mkm":

)= 09 Nlev® .
Premuve  Jogs QLevOS S c,dntmcil@n U’l"f’a 0-Q

o~

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

- " |
Doyl THEOUGH LIPES, 1M \seRigs 00, FLOW, THROUGIH
6HAPOUN ¢ | =
&MM uuu:/vr‘)J @JPJ% r 3
Pipes  ub duyres (s Lompound pipes s cufined 05 the Ppe

6 afpeosat deoths ond  difftunt Hf by rpanectd  and ts
dnd (g0 disiy) e Yo a -{I«Z{u U

| - ~~~j‘:":_¢f~ i
Ef i f
FR3
| {________———-. -4 A;yl 1‘4 d, |
‘ ‘ﬁ’ :KV”\Lz;dL | T
‘/2 -.T‘T E_T——‘——*-—_;
; 4 ‘ i 7;4 - ¢ ‘. ‘. ’
N |

www.FirstRanker.com



A EQUIVALENT Prpgce

.“ VY | v VA & %
i\ . s &i[ﬂ‘b-f-\ Ll\[,_ LS\{'-” ]
4 .

Pitchies kaﬁmé‘_”?” \A’\N&’ElrstRa!{kér%B% 3 WSV\(/.V%V[HFS( anker.com

f
Ay, ds = diaoutn of piper 13, gpg 3 wcspedu/eud 1

Vflva,\/g, = \(C(OCLCV 6 s&(OLO {h,oueﬁ Pr& (21

f, 6, 3 = C@‘-Hfrcfeﬁ‘t 0»‘ 6wctt0n/> for P’[’Ub 123

4= Gd?chn e €f roalt Lerel dn dhe teo tapts
h t : v
The c{tschﬂ-&?e P“”?nﬁ 'Hnouyh each rpf,’)c 1< same .
Q= AV = A Uy = AVg |
- The dJHe,unce o ..uciu,w( auc%a.ce Jnucu J’A equal bty tia
deem | g 6p e dgotal  head losc ' o the fu,u;

H = O;V’ FHLV, omWn- (H?LLL\rL
{ & |
d le&% ﬂ? v d,_\f1j &3

TF winet lenes ac Y"Lﬁ(“ttd 'Hu.n an(, f)flwmua.[_———(!}
)'H‘Z @F[L[V, i 1. Ly

dy Y&j

| dl'xlﬁ

<r

dgﬁ’fg
.{_fL[, Uee g ‘J,‘,b(ue,ﬂ't' Gf #uctt&n ?/3 same pLG'L att 1u;u4
b= =+ =# Hun - gn. u:, becomts  ax

| 'HZ'_ 4"#[.["{? +_ (H‘:LQ_U; + 4’#[—3\[3 V) \\\ \ "\V)\v
[ .cltYL? | deza ds )m? WIS o

A Y ‘023 do ds

| Thu b cu{HrLul TR & un‘ifc%m diamelt hmcenjﬁos?
% heod  ofd dJSCJLC‘/(‘?C‘ G_q,LLﬂl e Al loss 6f head and
‘outhge 6f o ompound 2o comtm "ﬂ O ettleral pubi
‘/i—i,u,n,f .Lnﬂ?ﬁb\ anat dgamc(:uu . The Lmt/un’) b eLoctse & Jdhe
Squielint ' piae by callea equiatent dfe ¢ he pae The (1 '
érf cqwk(a,un( Une Lot cfe @deem of J,mqffu & i ‘7{

ul«u——

www.FirstRanker.com



:Il. . Ri

M o

s ~n£7 0‘ Clli{(llnr Q{ll,’\"’ ) i
rstranker's cHoite W\YW. FirstRanker.com www.FirstRanker.com
et & = ength of pPe | h= dia of plne, |

| L= ungth o pipe 2 b= dia 6f plper
| Ly = dmy{h &6 pcl'/?t?g ‘ d3 =4 éa 6f 117/\1.3
4

|

1\

)

‘\\\\\\

‘\‘l’H: R

PELER, .
\(\\ ) T ‘

= setal heod (0SS v
L = »Ltnyfh 0{‘ -,Lqul'witmf .pj,u
ad =

Then

Tetal  head  Joss oo the compound pipe, veglectia minon e,

dlamete of the equiatunt, plne.
L A S \

Je=t 101y

\ ) \ | \ iy \
\ } | &

¥

H= ML’ V‘I

‘HE&_L \[‘L ' \
C{rxo?j Mo 4\%% a

dLX&ﬁ ; ds Yo?j [

Vdmum&mﬁ) Elf%‘:\‘ﬁs _\»El AL S A
‘\ { " \ ]

Mahmge’ Q A(V{‘— A}VQ.'F‘AQ,\{.’J |

dctw titutd whue l(aa_@;
"%7 N »{J? CQn‘
e L, (

J.nd" \'\ li ( P Q#Cb( )L

P - C[/\X?'Lg W\\A ‘dz)\'o?? ' \ 6{3)’&3 i

[

.

H= m L, LL % DO
Tk e LT
Vi L 2 ?’ d.\- ! d-p ‘ de

\ uh Vs 1

V

¥ !
Htad, (oss NIRRT GCIU"U\GLCCh't‘ pl})?, S dﬁtvt’\

_—

(:fafung dame atue g dmﬂ
2 ST TR wmpoand P;P]
boflene, ¢= & 4 _*_Q_. i ¢_Q |
?fd’ bd - \‘ | b
M "-’i(\”) - i

b gL

—

~ www.FirstRanker.com




RO R FIFStankn's chiyiE0.L2Y RipS F.rstﬁ'arﬂe‘? iy tent plpseiisinitieee dme «
| Cquabing  egnu i, and A3 d

wl[ L Ly [

gl g ls 4 x!ﬁq ,r

(i i -
R‘&g dIT d: ds 'Tf:' xo?g (d‘ ) |
Lf Y LL i L3 Y L o0 \
o dx" ci_g" \dl! AR NI v CURERR \

The  eqn. (M, ks Lneotep  ay Duﬂufm Cz]n Jn-(hef CQn L= L,+L1-f£3

|1 equiatl -
D -t'uA fILLE‘L lQn L= Lf‘f‘[i'f L3 Cund th Clz_ Qﬂd CL_! CU"L‘( tn@u}ﬂ thve/

Hhe Cqucuo.unf‘dﬁ.{\oﬁ dh{p\-‘{u'u -

ne,  talue 6 ol obtairud

NEFATER \pi

™ FLow. e
THROV &1H W PIPES ¢

Celmloluk L petn pPe LdlhtCh ouh‘fcﬂf—’l mt.g tonie gy M e

! branthvs oy awhswn 0"3' below .
\ ’ gy N N a2 .1
Ly (dy i&du\eh Pﬂe, - .

‘ B’Y(ln‘t‘h PEPC !

\\,, |

anel aﬂam ng l‘j:mge‘UxiL otmwm’tveam' Jde frmma mn?(e
Plpe , tun cthe  branch pipes cotr aatd tw be (ohnecled §p
pastaliet, The dnschw{ge ctmugh Jhe 'mcun Lw mmewe_a( b}f

R \- \ \ \

wﬂmdmg A do estalted W p |
| ro

The scate of $low \}?,n Lhe mafu) ﬁ?pe (s equal ﬂo the SUm
(f"[ Jtate & ..H_OLO %hmugh‘ b}’ancb P.'PU) Henee —fwm 1 :Cf
fy 1) Q= Q+0L] ) AR g phe \
In i a}mo.ngem;.m dhe loss @y "headd 3-1@/*(' e‘c'u:h\ branch
pipe is same. LT
(xoff O‘{ heoevd 6_0_,‘_ bfa_ﬂ ¢ i
¢h i
* . : B i JRPe L= toss G‘ hLOLd 'fat b"»an(‘h
| vy _Pipe o

www.FirstRanker.com




FestRanker -
- K

(r’\‘

Firstranker Sg—f-lélj—' mﬂﬁ&.‘ﬂ&ﬂ?anker com _ www.FirstRankgr.com'f ‘

G Ye
\ Py o oy 1(03
T4 $r= £ o
L!\/, 5 L'l v]')‘ R
=

d'X&(? cly Y&g

The cdHr}u’nc'e A ) ,
l. wh”b' wtn wccﬂu cxuxuja(‘e Letes uan e Lvcely

tc oL conn

" ectiol J/Ly Hueee -—ru.,ud NiY duu,wéf J;Lng‘Hu
Om,l=f0m and &me ‘and 61- dtameb}u B00my) , 200 mm (

)

£00mm mpeetuféud, Uem . peteemine the yvpte ¢ plow ef coalis

i co-ppident: Of 6wct¢can e 04005, p.oosy ‘and 6- 00443

YCApectH[e!ﬂ COM?chn?

U winee (osces alio.

/\feglect{ng miner losses. !
dofr Guuens

diypercence  of woaton e, H =pro |

tngth ¢f pipe = '300M" VO T | g
L 9; F {?P ,)L\L:m‘om cleamelie oy =0-3m
ngth o] pipe 2, Ly 5170 «'\odamtm;\oh-:l\o-zm \

Lngth op pipe 3, Lal= &OM\ it gy =0- 4m

CO-J—ﬁftCLeﬂT Of %%Lctl(yn‘\’ fi'= Q'OOF

Ay iPesi00052
i - fs =0-004d8
dr COM'difuﬂj minet Lé)ssea\s;f’ "3 I\““’\‘ A
Let ty, Vz,sz e the welotttiy uUn  Jthe ,ff/ 9ndl Q’ ?'*"/ere
vupechwoj Y |
F"Om COﬂ-(LfLLLLtV \e‘)nbw@ have \ AN

Al\f(b A, Va,-({g Vs \‘

q iy = A[l[/ A df TARE A VR e .

T —— = 7 i r) \ __"\(0-3) - Ay :
8 i 1 , “I’ \‘r _— e !
‘ 3‘\.)\".2 A \‘AL i ( | itj- &LL\ | ( 7 '\ 3 & w' }

. T ) . )
\"2‘ =] A IVg pa -T d, lf’ - d|§ QLR \ y Yo f
AB - 3 1A= .0_‘3_ 0
%da dj ! 4 )\{I Vi S ,!‘
=0 ‘36 26 V¢ |

WWW. FlrstRanker com



l! www FlrstRanker com

iEnrs.tr;ﬂn.!:::r s::hmce’ ;

§\ | | (SN !

[0 5 400048534 82 SUT+4 g’m\m t&q 40 3!{{

) B U. j \ | \
R= L (s 57) . i Ry Do
29
x Q-8 VO R,
Y= [RAQAX
g -8%
Vi = rava‘vq-sl "‘4_‘\\ &L TR RS Vi
AT S (0T M0k wk v gy Y
! Lo 1. JE Y\ 1) 1 \
Rate of \MOw, Q-J Avea X \MWZ vyt
VP A" A’f\[, { 1] \\\ \\ | 1y}
| \:)%d, (U EERN AR b B iy
TR R !
LT oa) k(- €03
DASK : _
| = 0.0Qq £5 o> fset, TN 1
ol e ) JhigeasUtitlseig E
‘\‘ \ Wiy \_\\ y N \ ARRERAR VA \\:’ ,‘ v l\ \| T b
\“ M@ﬁ l@(‘,ﬁnﬂ mm 8L L()S_gu e ! v
1 | = 4-’5, L\t _{_’:;4-#’)_ L,_m' ) ‘_tr_‘ ‘f-@j ‘LS‘VEL\ Yy '
el Ytgg \ dy Kol? \l d}Y’Q\b N\ N A
e il MO 00&1;3/00 ¢ NPCAR O il 1
2 KO 008“1 : { 1
] "’?ﬂ i B3 NS w 4—*‘0004& uo(omg)t}
0 - 2
04
Lo 5 ﬂ [90 -i-S‘I S"Ox ‘}-3'184:] \[R-a Vy O\
Vo ' \
9 - \ ¢ ! 0 i
{ &"_'9 {ua.ew) |

\/

iy

&9 dr xd ! M (1 =15 4 443 Lﬁg
o= OB g xo. g
2:0 = __‘_xé___’_.(. f X0-:005 x 300 xi\\ v 1] O‘)’(J 28 Y-
9 0.3 X&j Jit, a?cy y
0:0
0.2 YJ.? \'. £9
)
b ¥ ¢x0 10048 X' 9tp X(0 5615 \/,) (0%615‘\!,')
'\‘-‘.\‘V‘ Vi, a?
A ; ‘ : C' ¢ X&? U AR 3 ;

www.FirstRanker.com

gt
"4

www FirstRanker.com




.—-—»

f“,Ln‘?t‘() CLR C[,ta &[7 P"PL\ 3' LBL" 300 M BYRA ST ! ‘
' ~d3 =300mm <0.3y, e
PR ft: F2.‘:-"ﬁ3 = 0007 »‘ v N A Y oyen ) \
ey
g Drscha,Lg< ‘vau?‘\ The compounot Fl/)e }nsi mg[ecllzny minet
tosses
| \‘\LE{\ rvlf) U) VB CU‘(E ‘HUL [[u'_outfu A*fb’\ (rf \ \ i

%FII'StBEIﬂ er.com-

Firgprank@ Y ol cax 8 ’ '
lrg; 4 ﬁq( ityw. [ ”nkepcom o 44,\;vv%yvrflrstRanker com

VoRate O] flow , Qe Ay | f

3 %Ydf’ /A IR SN AR T TR
=D oW Kl 46
A tospedlel, i
R BN ro» 'l Lt([Sec W R
Q0 d  thyes ptpu ¢f  400mM, @00mm  and 800mm dtarm etoy haice
Czﬂywddi ¢Ofl>pm 7 1200m and) 300 ,,Wpccit'\(ely mu/ ave connce tedl iy
oLy 8 male & (om
e c0nnec(-td tweth faozf; ’ {j,ipbj Zghf: c: ™ 06 i UOMPOUJ’IO( P‘Pe
¢ d-‘ﬁﬁf)UN?CE Of watu
Levels by b m . T) to- -Lébtu.tnf‘ 0} ‘_&Lc‘(_‘i‘c&n he fhﬂA«P(pUHS
Same and Quad oo 0005 oletmiming o cLischooge Thvough
e wmpounaf | plpe My\[e%cftlfg?( \4%?).51 the mingt losser ang(—ﬁm
\ ‘chtud{nﬁ Lhern. " NEAD \ | S |
"g—_;‘?:f—:' Geetren ! He W ! ik « Bicadd
Dpgertnce o) coatu ‘m‘ceu PG TR R

i )

Ct.l\(z‘(‘ﬁ anol  aln 6f Pz'pc [{: ¢00m
de= ¢C)Opm~o 4 m
gt and din o plpe 5, 112 lgpan

) dl'i‘agod A= 0-2m

Vi Xial s“c‘ fpen eyt
Frem wn‘tlmLL? eqn.  toe hateeVy M) W2 \P y

FQ(V( =A) (= A3l \;

Yy = %M - (E[qdflvf i o o
g g d? *‘@7) ,,(

Y [

oct
0-2 V,rtf\/!

www.FirstRanker.com




:l luguﬂt m

'y We clp Yﬂnhﬁ/%}rsth‘.h Tcﬂ‘“ T, v\'/vvyw FirstRanker.com
[nle kpoto The €qn .
07 AT AL I
df X(@f} N d) x (\ : dg X&y
¢ xo. M
f() 3 00y X QOO B_‘_L_. ) 4 O 00'0 ‘K)Ooca V{‘) n q X0 00% X300 Y(f-? :}VI)L
& 0 3%
| . ) hy } "\ \‘l R ' l 3 \\ ‘ a
b= _\ﬁ____ (4 XQ DOY\KMU_‘ \4,,\ vOOT X200 Xl uq x 0-00% X300¥I 731]
axesi | o 4 o TR L
a by \ ) \ '1‘~ ‘\ \ \ ! 0 3
g [ TS CATIR L R
= — 4. 320
b Mq 51 aon& - "
\ SRR Voo VRN ‘ )
b+ \ﬂ 4\Q3' 14\ L A TR ) !
&RQ 81 \
v W N : \J I l
‘ VX, b x A XS0 L_; ve [ X2 XQ- 8|= \o &&m mlg
| 403 t4 Q0314 i
| . X no pt MU
pischorge thvough The !“;C(\)‘mp!?u 2 pipe | 'y RN ”
\/ . !
(Q At T O Y e e )
l’ X\ e vt o
\f‘r( YO y Y 1
)') XO’&&L { At v\ \ \
_q_ (0 4 ‘ 4 \ \ \\ ) | !
A ot m‘3!g.- ttovs Lrl[r ,
H RV
at DrS(hcuye ihmugh the | COn‘T?DLmO‘ﬁ ptpc c0mTc{um9 IS Lassey
{ { aao N ! AN i o) ' { !
Minew  (osse ase s | A TR TR
b ‘ | ‘ ‘ Ty
() Ald{ rn,g4 ”<(1 “—g'yKL.\ ']“\ 4\‘ ““”"'. VY \ | \\ \
(b) ehucm i e ' Tt ‘At
e oty B (4 #Mt P(P "‘Q‘nc’i‘ e cond Ripe dueito ‘Cm'('i'ctéﬁ’cn,
a OGV_ . ) AR ETURNN B 1l
i oy " Re )l i T
| RN I |
‘ \'H \ AN ALITAY
By =000 IeE A g |
EIRYATE ot E R
VN \ ‘ ,\)g AN \
www.FirstRanker.com




» FirstRa C
:I A (Erstranker 5!:?1‘55&' Wn N 8" Py)p fueto at

dden pnla
b M www.FirstRanker.com WWW. FlrstRanQer%ﬁﬂuﬂl
o e o)t Ty )
i SN 7
{ ) \ ' ) | \ \
= (et x ML
0?3

—

= 41Q43 ._v,_“« Ay

\ \&?\'w \‘\‘, 11y
d) ay

\_th | , l \‘ | .
¢ ‘qluthi 66\?“{ prﬂln\. | .! ‘l
ho= Y% (rygme
&g —_— S;r"%?}’ Vl .4‘.3 |3aq VIL (l
| o? Oz.g &9 . ‘.\-.)
The mC}f@/L losses | cl.»(e‘ i R Y /)
3 ‘-“:gﬁ‘i P CA e E.::V‘gl \
X
{ g d2 x&y d r&g '.H|
_ 4x0:00y x dooyr J
————— 3 4 xo00vx 2000qyp)
0-4 k29 \Ml ¢x0-005 k300 x(t- w N
0'1)(‘29 M \\
T | O- 3\’.,?&
= 40314 x Ut
Ixq. 8) .m\.\ “ i \\“ . !‘I'ul
© dum O minst tostes  gnd Major Lossu
ARWARY! A
Q,LL et + & 9:(3‘\11_‘ -3 13200 VN
a9 g 2"t T g | a0 10
4 g (7
= qla.agdp Moy W NIE:
& ; l
Digut Gkl o miwet e il te A S AL
He W aga. -4 ‘—_q_l";-' MU AR 'H R AR
REG A AL i oig Voo, u_l‘w\ ) SIS Ay 1 1
| 'l?\\ '\ \ ) i ‘[( 1-r7 H-x‘léi J H K? vl
VR EIN V rEGY o L= WH M 4[4’:”6 by oy
\ "‘Vi ik '\), Q'S RAR R “ \ P\ Y ' BE A | VRS
( fﬁj:\ \864 "O[S | | 1
q'LQ';’qé‘ 1 yo ) o
* Dischaxger® = Aidr Gl B Ty g
e ‘U\ vl i ]
7 (0 0" xQ-8td M i

=0-L08% rolS § iy : BIRL
= 1085 (i [sec . | y 1Y

-+

www.FirstRanker.com



»
:1 FFI:.I:Sth Ehaic I’;‘:&v »éa o “Theorem -
ir Ff!%?/ ”‘OC)I @ %rcom www.FirstRanker.com

A ‘\\J?,rr' ' ""'.. NV L)
) 7 "
—_—
— 5;-(_/’! ;}:"/'/}1}1-" ‘ e
B ///////‘5/// /1\// ;l//lfr//w
VOI_Jl 24 2 onlC
lgﬂ(\;m()(f“(’ o S 4(\ @
. R duv
RN S ¢ .
L2 hove Sheor 5)“% j z ’&a—
COﬁdl ”(!f?LCkllQﬁS’ y

“The .119)1 d@%once blo the E:oundvd[c}aﬂﬂ {o fopof

-lhe' 'ﬂOrO R

Stgin - ringt flow Anicbres
- 'S%Ulo ¢T 'EUVbUGfLQ ,ﬂmo ﬂwC&/\@g
| cg,% ,—' Do Mmﬁ»«%w MW (0‘/4”L
’DLSPlacemm.& THicknexs - The distance e o bourr(O“

Aue. 1O whieh. ﬂeﬁ'ﬁ Loe %@WQM %3_301\0& D
e %dﬂno{cd bd g*

W LI SR

A v G =
www.FirstRanker.comy,. -



:l » FirstRanker.com

Firstranker's choice

ed Plode
Moy |sec = Pxebxdd — Q.

ogs o o ool sec
RO
Uxb%déj — o oxd4q
- bda (0-L).
Px kéﬂdjj(ufu) - JUs'y
%
é (U-9) dd

U .
g -

o
\ JU% /
Losg"(r\wmw%u(

Mpmertom {htckness ().
= mMaxs pLVdOCl{j e 10)31\

.; Q%eu vy ) ‘am‘%pdq =

www.FirstRanker.com www.FirstRanker.com |,

Q@ MM«J&W

Lﬂ’mxb xold)u = Pyv? bda |

loy ofmay = ?bd(] (U’U)@U ‘

(Px()szgoxb)u- e
z ?bdj /\ (U-—U.)U' S ] SN 8,

B!

| %> www.FirstRanker.com




:ll FirstRanke

‘

I' com

ww,FirstRanker.com

Firstranker's cholc
- Jo(U Udd
CcQO
- J ‘UU“UQ)
3 Or d‘a
00

Enc:a(s{ {hickness @M):
k.o - é—mVQ
= 4 (fubdy)L?
=< fb Ay (V-
=5 (PUS*H U

.—'-’S)log,gji» k

www.FirstRanker.com

2.

www.FirstRanker.com



=1 : FirstRanker.com

Firstranker's thﬂH:E D~ Nﬂw@rstRanker com www.FirstRanker.com

MBC

- ~M = ‘CD - "70)(. !Q,r/}) b

www.FirstRanker.com




a“

J Fws‘ttR‘aﬂkew p 3 EBL
l Flr@'ﬂl‘lﬂbigme - O~ M&/élrgg({%ﬂ com

www.FirstRanker.com

Q) Accelexat$on o —ﬂmd m-{lwo b@m({ﬁ (cu ~

3) Sucdton of flo5d  Fom hoondav

of bo&d \)")OPGA

4) Sheom (

www.FirstRanker.com



:Il FirstRanker.com i

Firstranker's choice ) .
yyww FirstRanker.com www.FirstRanker.com

}:ﬂ@\&] - IL’N’)@,

¥ J* )4

3 |

- P (-0 LQ)
5

518 (4 S

U S — &2
= Wg-fag = R0 TOVES
oL c s S 2% IWRSO 2

www.FirstRanker.com




» FirstRanker.com

WI:
|

Firstrapker's choice

‘j 30 www.FirstRanker.com_ www.FirstRanker.com
Y Tt 2
7= 09
Y
CD = P xNIK b
Cp= o B
A
AO
fp- Cor
S

lnminov bomdbﬁla;ﬁfﬂ

: oh f Aor Hoe - /)

For the \/@[\OC% P( .. [ 49 b 00 expression B
& f@nd Co-e FESJ/;GC/[{

Sffex\ VIS ""'— 2

o 9 S{TESS %
boondovd \0\32’\ {b.ckness & Sheor

in 1@"“54 QGUM\CLS num‘O@

02 d‘f@a &)}
we bove,
_j’, c‘c%; ( j(“uﬂ} dj)
fU 0
4
- 6%
S W
, 3fu”
J= '\‘Srs %(Q
- 23— ()
(et USULQ%F('%3>
jP': bL-d—g'

www.FirstRanker.com .




:l J FwstRanker com

anker . n:hmce www.EirstRanker.com www FirstRanker.com
o ) o (% 01
Y Mo S
=, 2V e
"5’ ,(_L_E,__U—|
>
L
$- 3TV > (8)
g
2. sl

. fu - s
.. %(l: (‘)C\))'Uk 9 | Q . O'>'
| U i
. %"LC PP’(*)_-_’ . . e Qe_; .__?_ki' 5
Qe Cow & 3

www.FirstRanker.com



:ll FwsE!larﬂ(er com Py 615 (IR
A Firstra .

choice Y . .
: |(> www.FirstRanker.com www.FirstRanker.com

D
=¥ ‘E\(ﬂ'
‘TD } J fg XD A
D .
the momentom thicknes s
dis {;ﬁbuﬂ’w Tnthe
,2

| Fod e d‘sﬁé'dewmjf Apicknes s, l
| N
an d mexca»u{htckncﬁﬁ ’(‘]'DV JChe’ s *\j

bome[ova Ko‘dev %M’ﬂ b&d ”’ = 2 —”>

hen dAT std bu-\ LOV‘L '

__PQ(—%) Q 5

’D?SP\BCQ_N\Q(\% —H-Hcééﬂe_)5 r

- JO-)g
: jx—is(ﬁ@ L‘ﬂo\a
s J& QL%\A&%\W

= I d/\—] S-%gd'j\-&,,[d»&.
0 Q ‘1
o :;E,"VE 2
g

R

G

i

—_—
—

=




:l » FirstRanker.com

Firstranker' thcu: . _ , 2
i\r/\(;m()nr t( w\ | hy (L O\ QW “KrstRanker.com www.FirstRanker.com

eo\ ( “de

5

-

JQU LY (\ k)~ \%Wa

Of;,!
o3
CY‘

(%)
= %’%.4-8*_%
=) LS 525 HNSd-db \
\5
> 29
\5

i il I O

www.FirstRanker.com



Firstraal:e

:ilﬂFirstR?nker .com

030 §3 & dy
- ;) 3
SO {_LJ tl ;A.UA‘ §ad
-2§> 'SgL bl&’) -éé]
= 2 .4 5 0
a—xi ~3545_§]
3?3\ &}_5%—?‘55 HEG-380
TS
= =) 5oy | > (28
af’{ 3%
) \S aaL g]

i’: U T§ aa (@
4 D etk 91 %
s fU> 2lEl

The  sheer Shess o be ‘DW”dOU 70 loaiina flon 7‘3%

qiven oy Qoo'’s (B of vfsfosﬁg 0>

__jO»,, u (%250 . .
o i
V- [’g g]
du Y ;’g—%

MU 0t 2 (5 2R

T +

':*j'?'ce kj WML\AA%WSHR kercom www.FirstRanker:com
7




l FirstRanker.com

Fnrstra nkE-r s chgice

@ www.FirstRanker.com www.FirstRanker.com

RU _ \QUU —
Sg - g TS

\5 U&x(g M
(9
%é[&l ot g, | Ol
4 e ot & J
As e bourdo:d bﬂoﬂ {h\ckmbte%\cgzaoom {w
ten co. PO‘{ta[ dedyative !
defvative - |
. %A {SA _ ?”) = ) ¢ ,'Féb’, ne u).z"'i/f/
Of\?a{e.arajc??n, e a@‘t % %mw
1 -0, 570 8nd hence C=0
o rsus
Q TPU
8 = %‘Jw 5
5 J[E‘,;OUZ@ 5-48/%-.
548 pngt
~5ag Ao .
S hearstess 4, a:’c}L leans of @edno[d'ﬁ nomber -
from eqrne (3, RC bhave 15 = %“L o

a4
Sub.—tke volue ol § from e H- wﬂ?&
LSV ')“U\fé(" = 03697

ﬁ

& fo 5 AR —% 5.4 8
, |

\\\\\\\\\ EirctRanker co
—AAAAA = S EHRGHH




=3l » FirstRanker.com

-
{ b f

| F‘irs:tra nker's choice

k|5 tei Qu = Qréa O-P soction (). H A\

i

d( = d“C\Jr‘Y\@{ef Q,{ ge (’(7.\“0—:\ @

www.FirstRanker.com . www FirstRanker.com
Vi = VGEOC\\g Of f[u\cog%‘

J l
O{ seclion @ “ “ale t

& Propee - flsd ot e Onle o Se fr ()
‘ ? ' ( S e 'h"‘“’
%, VQ\ Grg ,dl/M e  Covied 'PQOCQ\OS v aloaes a\ Sec

ﬁ\??\a Benoolll's dnewser

rl>l \j‘) P P X
i év""\’, %( — ‘___c%_, \/L % .
N o i N 9 R

A pipe 4 RS\Waedel

2 =1t
oA 9
(P\ a MU vy A\-\,f_?._f

N A

) Ny Vv — @
o ij 5
@\-& Coﬁ-k?ﬁ\) 6] Q%,\/ Gy, = ("D\\ID
AoV
¢ = X,

w [ Qg
= 232(’0\* ’}f\)&'

. ; ) Cy
=) - NS ‘L&QE \ 2 ’—Q:ﬁ )' f;) N S8 AT 'kJ \)( \2',_(;‘}\
‘ , ww.FitstRarker.com




:l » FirstRanker.com

Firstranker's choice )
www.FirstRanker.com

.\Q - C Q\ 3

Oy
= Qg \rg\ah Q -Qgt

www.FirstRanker.com _

‘=19
Va =0
LY N> B

AN 9(&(,\

Vack =

oor fagT-

Dlde ¢, rc.ocjémcoifff} p{(’“(of'ﬁ)ba.

h’ www.FirstRanker.com




:l' FirstRanker.com

Flrﬁtranker 3thﬂ|cEJ ~ FirstRanker.com www.FirstRanker.com

( ((‘a(]

E

z‘_ - 3 24 - GLS (1~ \a@} %5“‘*6
5 Fott Sy sy oY

) 3 4 g5
= @75’8’ 633—85, « B ;Z}jgf, gg\b
| A . ﬁ
| = 9% — O &
! TR % 3 %l'*’%% 3
_ _ 5
o= 5 oo %
S 155 QE% 41505
___.?_8_._,_,@
5 55
S

www.FirstRanker.com




l FirstRanker.com

Firstrankep's choice .
S F’ I www.FirstRanker.com www.FirstRanker.com

S (e (8
JAHRY (- (a - e
> JoD (- (o — S )
%Z 2D 2 (DL o g
u%)”/U(@ﬁ* C:J)Q)‘ﬁa :
29 - ) 2 9 v

5T S T T %
) .
G4 d a8, st
S QU e-—z‘gﬁ*i’é
y B_1 [
S p-os+d -2 L R
Wy
\0S

www.FirstRanker.com .




www.FirstRanke[.c m www.FirstRanker.com

05e Ww@ wed 4 ety by o7

m:magm%@?m}”g have Y S(nﬂ[(’rno U;{) w%'fl\w

LA FP-S ONTI
e stem 6[) Uf)f'l" bojfd Oi‘”‘)@. bml‘;) pw:m}s&{mi;
Lma'”\ 0 éccéS : Mass in [)Dufrkff e in S .

LA Q\TL - “The Sﬂg&m ofs uniks baged. om Cenbimelers, awms

4 Secondls- Lﬂﬁ'}"& i ccn[’\rm&ﬂs,mss i 8@’“8, Hre i Gecendls |

3 b \Eo- . ’

o) 1153 chzé “The Q(Fffem o/ UruéS baed on mcéms,bloamm5:
d 'y

e S Lﬁng'//) N meé’JS - mass n k"odmms tme i Seconds.

4. ST Onit:-

T Thee ane Sa\s&’m 0[5 cin&aﬂm#Ot{a’ (AmpAw/wC/) /s il
mast w/'cJe/H twed Moclean Aoﬂm a M kS «5[’5[’(’”7

Saskcm ’ %ebtﬂ Mulb®
krlo K 0> -
~ He(?a M
631'3& G i
Cenb c
Ml m
Miaso o
ano 55 T)

2 qug,,e = Inlhich  cues causes & Hense b cause mbom s a&mce—kbm{m

=Y M - Rate DB dofna vosek ~WIofts.

3 \M% Rake o} change ds d;[splacmbn%- i ,

¥ Wi— Rale of ckarﬁ(’ o UC/OC“’}] - s ,

X Wl' five ,’m[mM p})dgr'cal ciua["ll"PS 0C  joveved i \Szluo/é
b fhuie -

i\ ' www.FirstRanker.com

).




:I :1 Hg§§59n Eﬂﬂ‘m' ["mm[ f‘) (‘ffﬂrn/)(‘]/ﬂ'{iﬂf(_’ [ ﬁlj (Tl'm(‘( (r) .
|

':5“3 ,Ers':h':'E ' . www.FirstRanker.com www.FirstRanker.com
L'§ @tn’)(’nSrm Ar)q (t!s,r\\a
AN A A A an . ) . fn 'wms P p
@prog’n),hj cxnd ff”/’o"la”E Je :mmp[;‘ﬂ , l O{, -
/31)(75;'(0’ fiuan{)’{{pg s called  dlimensio?  ana (1/6‘/5.
q'(oo f F’S ‘}’) o’immsfm’)a’ cma’ MINE
I+ Andependent  of  Moss ( M)
R (C]no/(’[rnc’c’ﬂ& of lé‘xce ()

Ex - -+ 5
Py P 7S TR
E T T
* . ms amd  Unils -
@;‘mensiun ,'5 a. neoswiC ba CJ)I'CI\ QleaS:'ch \kmn'o.Jo](?
15 eaniess czuam%"n(y.
Onit: - Onit s e brul
dd [obculan aoh!
‘luamb;b'”g dimensipy. wad OL alfach na Agemben > #he
&l Lengh it IS o divensi sl 1y aphugial Vaniobles
Such as distane dliplacenent coch. d%/@bm? H’ijh\(l whide cm 4
mls  ose both rumestical Lunils [,ar axpaessfnj lefyﬂv-
’ @h?ﬂdpj WS |

1 foace () . Mass( M) 3 Len [L]‘, 4. Time (T ).

PO | MES
force (F) k9
Fass () kaSC‘C‘/"L
Lmaffk[p) ™

M (T) | Sec

* Tgﬂe [jDS (myesims -

NAAAAS :
ome  quarfy. b el i & ok
/;I)fn(,c&’ +me Min min = 6o oec .
{71&;17 Hine h Jhrz 60mmn = 3600Sec .
litye Uolume L NN ) L
hnne halevza £ H—=—1trp ka:'IODO :

www.FirstRanker.com



Al FusiBankesgom -

www.FirstRanker.com

oice
Avea

Volume
ue/oa%(y

An g lon V@!ou?j
Accelenatio]
—faccbu enc 7
bdn(?u (037 a[d’kmhﬂ
@f'sc}vanae
Hass ok’ngl'ttoL/
Foxce -

Dynamic \1/'31;0'*(1-

Faemati U,{mh%
bwet

Sunlace  Hengiy
losk C’“ﬁ}f

C.65 b [MKS

> i
msec m[sec
vad fsec Stad Jsecc
m Jsect m [sc
e Vsec
oo fre* el Jsee”
m%ec mb/SCL
k(7 [m? -M%ub/'c mt -
M={7m/sec2 ka ({)
NS kg)» decfm'-
ml/SCC_ m"’/SGL-
Tlsec. ka(ﬂ-m!szc.
i lm . kg (o J./m-
kgm’sea He,bﬁ(&hﬂ_ m }5(3(.

Lwww.FirstRanker.com

&

¥ Mocke! "‘ Analyss .- “The P@,B(ﬁmange of ~the }?aolﬂau/fc 5bu.c'5m_€5
g - chms, §pilleoycte. & /,jolmu//b Prachines & = unbires , promps efc.
hzb& acé,(aél cmsl’aw[-écf A manaéam(dl/hj %em, Hein maodels ane
e d dested & @t he seuired flater. e model 13
goall Sele o] e achial  dnuchne & Mackine . e achual " sbuchae £
machiae 15 called %%’/}C The mookls  ose nol aﬁ,.:ub{g smallen Vhan
Fhe [DIO%O%]E Jin Gme @S anodk!/ iy & ewen /Oﬂélw & of-the @t

St o pavbi’a/f d’/fm’rhy won the. necd § puoynse.

¥

dpplihios’-
] Cl‘\fl.l énﬁj 30uc

2. Flood CM{'KO[1iﬂ\\E/J!‘)

baacs Such an lam, weins, tondy i
'ga‘l""‘l c& 3:”)03 4 Soun I'n Yoy

-
-

www.FirstRanker.com



:l >, Fmﬂwiaﬁa .com

téﬁrﬁe;gth&%?ﬁ ay mﬁJvalrstRanker com

www.FirstRanker.com

5. /knop/anf’S (9!0610[5 G
¢ Tall burl n’tr()j

o é»lfllljfidf - Go Anel So/u-/;am o rurvenous (an/;/ c‘m{ﬂ{ /””ékmj i
7?ad;{au lic eram(’c’dm (f Slewr! mechanie 5
G)Gom(’}mc sz 03')!(/ 2 L,m -Hm ' o

e

AN L - -—H »

& P odf’b)
e, }., 'D,ameﬁ’,ﬂ m

Lroy Hen ) Om Q01€ ~he Len@”"; '(C] M }Zﬂﬂ

Ap
. » 3.
VUE""W’Q ‘910‘71’0 "’. ’}:;’ £ L:a'
2. k\'néma'A‘C M
4 SN {d (V (VL)'Y)

| \}@(D(‘,((?L'd 31ab‘o VD' = C-—)'— (:VL )[J

 pelenaboripho gy » @0 (adn
| sl 0y » . B il 5.
 Buneckous oy be velucifis i tho medel {lolypl TR

j 'Pamt M i Ab s S Oﬂn’y ofs [5&63 .
(F;‘ )m 2 Anﬁ}éﬁﬂ 'é(XCC-
( A/)m o \listaud é‘ﬁf@
( fa ) 630&\1/7’27 fﬁCG

fce Padin By = Oé)”’ (h’)” L[%)ﬁ

ey~ R (Fh ]
The  dlisechion ot (omig’ﬂﬂﬁ (JXMS ol Ihe 5

oids 0 e vt f potobype shad atio bo domt.

www.FirstRanker.com




:I : &Hﬁg&%&[ﬁﬁo 1 ('_J.ﬂaau[r‘c Phenomens. )

FirstRankér.com www.FirstRapker.com
0 chesbia JRC(h) e b aboays exisls in e 5@(? o pwél”'f
db s c’cLual [‘u ~the /mm/ucﬂ oA mass /( a(celo7/o74'o1 cé~l/f'/70602
fhid 4 ac R “the dicbiof o/)/)aSl'L[(’ b e diechor ‘b/ C/(rr/’mé1
@ \hgcaus fgﬂ{g’(ﬁ\,}' dbis Paerm' in Sluid Jloco P;;oé/FMS Hore
viscorrty  fo play an impotant  Snle |
> (j{{U ’ e%uf;/‘d-fo " /?ondufg o Soan oSS (‘7)0&0&: Vr'jfofl{'a
d S awea o e o
@@% 7@3[%)-2—*;{ P Pm(:n[ n (ase 06 opn WJ: {le
e R s Gobua/'/o ThC ‘/mo/uc( d maS‘JJ ﬁff(’/@%ﬂéw due 3 7
4 @%”8 ﬁf/ﬁ(fp)f’ dt /‘3\ l/)z;c’fn{ in case of /a]fv//)w‘ "
st s chual o <he .paoclucl'. (3(3 P,@ggune (n{cnsi% &(zo%—?ﬁ’cb‘waf 010}
O]j he ﬂdwthd Bb.ud | |
0 S, fey FeCh 215 el b o puict § ke
: f\("nSr‘CL(& \C’naﬂw 45 SmbaCC’ 0[5 dhe 1 (ooo?na W
| ! ’@'ﬁ@ﬁ@f ,@Eﬁ(&) o de s efLuol—}o the Paoduc{- ol olaskic SESs
\ ‘j{ wea oy e ﬂw{na Jlusd.

5\ Qivensir ks Kumbers 4 Fheiy Spoifiance - |
"“w(’ d‘"m@”SM’fsS numben’s also  called Non- Qt‘rrfnsiaml pcwangaum
)ﬂwea e S kdpes Lol dimensionkss numbes, |

@ Qcandds numb(’ﬂ.
&) Pade's Numbon.

| (D Clens humlor
O [ Wleben's numben
| () Mach's numlen.

: "
L . ’ www.FirstRanker.com




:I igﬁ R&'ﬂk’@l"{ﬂ 'S (f(’[jm(’o’ as Yhe swedo c{)fnc‘n{v'q

nker‘sEhoice

bo%((, _'10 "IA(’ VI\YO\{,VXVSW F&at{%an ker.com www.FirstRanker.com
gk)(' v
F\z?

nerha -b&m (P,') = mass X cxccelc'ncrl\'ovf.,}L
‘ = fx \slume x Velocy

A

Hhme
: S ¥Avu xv [ V°WPC 4
| Stond = ATV
S ilVie
\iscous SRC (R) & shown Shiess x Ao = Tk
‘ cJu ' d}i u]
[ I X
S Mg A,
IQedn_oHs Numben Qo - _c_ It fUL

\ )LLY%M T AR
VL

\/d w _’1/; [& /Z/"]

L

—

\4

(o] cfoco P\[)f
@ fmidej numé‘?ﬂ [/%)

bt is deqﬁneo/ 68 Hhe 3vu0ﬁ(’ m’g of the MQLO.

s e nnbis Al 4 e 35@\/;/3 M’m Ny
p&’ = T‘j—
Lo e Fe e MV Vs
% > Mo % de’ JO oLt | |
> f ¥ Vot xﬁ 7 L\é f/n‘L‘L"”W@

i f J www.‘lf/StRaékg.cgrrfﬁkﬂ



:I J FlrstRarEk fW o | &
Firstranker's choic o’ )
EgstRa‘n kff};z www.FirstRanker.com

3 Culen’s Numien( €
i & L;I:J IS Q’(_’-En(’o’ as e Squane Sicol oz‘-#»e vaﬁ

‘{Y fha  anenb B&ce 4o /xz;pssw?f Sdee.

YR
'3

fo s j’ﬂ\/L, fp = :"nlcmﬂ(lj of pgée;unﬁ X Aea.
| - Pxn §
Vv
" PXA /)/f @
i lleben's Mumbeﬂﬂ%) - #
W %ﬁ o/eéir)(’c/ as The \%uaﬂf oot o[j e sahp

| 0{5 +Hrp ;hm%h [joﬂf tp  he Sunéare tenpiot MC@ :

(B
o [

Cfre ST £ Sunfce densiof [ee

5‘./\7[4(/» T\Ium()eﬂ (/\4) -

e stode of e iwds fee
M 2

2N

wwW.FirstRanker.co_m



» Fi

A Fir tRa

nker's

Qa!r(mﬁr-ﬁg’m f/ao{) Shess X Avee

WWW. Flrs Ranker.com www.FirstRanker.com

bt
3 kxn skt

M - // v
w -

T w/mg, | Sund i b At

A\ '\\\"u VA
t“ J \
|' W by
\ f\‘.\‘
R |
ek
f W
SRR B | b
\ \ | i
\ | \ ‘i

2 www.EirstRanker.com




=Il Fnstrankemt%h uﬁ)PaC EW.F;Ei’ﬁgnk;].—@Ct% www.FirstRankginegm

e algdd comu out dn e »/c%m 6 o iet prevn the OL;tLat
¢ o nortle | which %c,tud o a ipe though whlch dhe Liguif
§7) #@wmﬁ u,noLue oUW . T} agme plate, eshich may be Sfoeed o1
m@mnﬁ \upuwzd dn the peth & Jet, & foice N7 exvelol by tha jet n
thhe plats Thu ferce 2 obtoled from Mewtony eeconet darws of
matilen (& yeorm Impube-mementio cquatien - Thiu &mpact 6f Jet
Peans  the Joice erwcha by the fet@n a plete ushich maﬁ/x’ @fta_tfgna_zﬁ
oY m@ui’nﬁ- |

The afoumuin(c] Cases 6f the Impact dl Jd g;ca., ‘Ehe Prce
Exoettd  uy Lhe Jet on a plale, wlll dre cen',sfd_u.cd

QJ) foice.  exvited [317 the jct on a af'lalz@ncu,y p[a,t—g tthen
p. plate W cextical to cthe det
il. PLcLu B fnelfned g the {/e‘t
i plate & curved .

6
) Force  excted  uy the Jet en o m@umy plate wofan
b, P(a‘a W yedical te  the (/et

t

;. PLata @b dnclined e md_a-
. plate 1 cuvved.

— fove _evertkd BY THE JET oM A STATIONARY VERTICAL PLATES

—

P?Pe | 1‘ Z/ 1z

/

/é,
3 \—\\\\

|1 plp_‘tﬂ,

RN

COILS%CLM— a (}Jef 6’" toocten CGnL:ﬂﬁ aut Py 6m Gthe RO"LL%(!J dt’l’?m
a Hot Vetlfeal plate b showsn fn piy

WwWw.FIrstRanker.com




. L]
l.ctirstﬂéﬁtelrf"s[ﬂm'i;(e o E;d 3d‘

wv¥w.FirstRan ker.com www.FirstRanker.com

d= deiameler of the det-
a= wuwa 8 cvess-Seetion of the jet — &ﬂ:dl'
The fJet aftun aihr?[d’r\y the plale , colll mo\ee along ths plate Buct tha
plats s ot r??mcm?w» to the jd- Henee tha Jet afor dbﬁki’nﬁ et s
deplected  thiough qU. trente the Ompdnenl 6f odhe velocliy ©f jet; &n
the dbeeetion & Jet, oftu df‘(tf’—gﬂg U be 3¢50,
The foxce eawiled by the jet an the plate n the divection Of Jet,
fi= Rate of change of momentum th the divectien Of jovce.
grilat mementurm — Filnal momentum |

-—
—

TFirne |
by e (Mons v Fritlad velodly — Maw X Final Velocits)
Time
= ::;’Z (Tnfttal velodly — Flnat velocy) |
— (MO foer) [ucloc"dz’y of jet Lujou @ txiping - wéwchf & fet apliv
gting]
= Sav[v-0)
= Sau- ~'MOd [See= gxaV

For c_u,\—t?u?nﬁ abdve equaten, we haven taken unitial treéou?b;
pdaey” pinat udgcity and 1ot pinat lfemc'i,%f minw  Snital Ue,(,ofd?
Tf the 3-—’_:9%(‘_0 exestltd On Ahe Jet s be caludated Hen J-lnat \(cCooL'qf
fuu  weliad wu.odcg 0 tfalen . @ut  fhe Jotee eated by Thy 8'3!‘6‘0
the Pam U W be calelatd, then  Lnltial \I&[o,cff_[’y meaty j inet
Uetodtﬁ U talep. h
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Plate

Let a Je6 O oatin, cgm'inﬁ oeut fom the norzle Strvikes an
Tnclined  prat pbcd'! B Shown i Lo,

et V= Velodly of jet dip the divection & L .
6 = Angle peturen the jet and plate
A = Ayea 6f cvoss-Section of ﬁuje‘t-

Theo may 61#. cooo.tﬂ- prr atreonel cv’t'ﬁﬁfnﬂ the plate = SxaV

I vthe plade O omooth and Rt (it ds aumswmed thal thote O No

Los o anvgy cue Lo Impacl &f dhe jet, the jet (Ul move oveL

the plate afta atv?kfnj tulth @ velodly equol de Initial veloceityy

tes with o UcLOL'tbd V. Lt ws oind  ohe 010 equrded by the Jet

on <the platt o the cbection neimal e the plate -

Lt shb Jorce L3 mpfuenftol 63 =N ‘

Than  f= man of fet cxtvitfnt? pot  axcond. x [Snitial veloclly of jet+-

be ot atvi[d’nj p the oieectian 84 n— Final

velocly of jet afptu atyilcing ln divedien 6 0]

= Sav [ v stag -]

Ths  foxce can be vesolued (nlo 00 ormponent

, ) On ¢ :h th e
divectien 6f jet and OtRL  pevpendicular 4 4, divection Gp Floeo -

-ﬂu_n we ha'fe-

fy = cornpenent 6) o % the dfvectian & How
= fn 0% (40-0)
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= SV e .&Lin @

= favrgin>g

I Fr= Sav>ygio>g (

ond Fy= component 04 Fn, P"YPE”O‘EM to e Flows .
= Fn din (90-9)
= Fo (ose '
= SV ing - Cos

ﬁ: Sou*-4n - Cos 0 1

» [FOpeE E
WK KIERIER BY A gET on STATIONARY cuRvep PLATE ¢

(@ Jet stviker the cuvved plate at the centyes

_— = —
) f ¥sine

Vioc o N\
. _ _ — = == ove
' I = platr

e
Z

let a get &f cocm} stibes o flyd  ecued plate ot the centye qu
Showsn o +9. The fet aptr dvf‘tfn? the plate, comes out with he same
Velodly & the plate b atmooth and thew U g LotS & Lnergy due

1 of Jet,dn the : : ‘

4o &mpac gt tangentaal  durectlyn Of the uavyed Pm-&)m
lfeLodUt/ at owtut GQ.D the plate can pe vesolved 2nto 400 crxﬁpbmﬂ'%
one JIn' dhe diveelign 8 jct and Other pexpendﬁculax Lo the cliveetisn
o o

Cornpsn,mT &5, uuo&tﬁ In the chthtfcgn '&
B taten o the Uetocit(lf at  auttet U £ the
the fet 6f coala ugm?;ng out 8w AQLe)

P i\l s (yegip
Onpositt diveotion )

comporunt &4 veloctly pevpendlenton to the Jet = vsing .
folce exestitel by the Je'l' Lfn dhe d‘f-fcé‘uan 6t- jf_t) J X
F, =
= Man pev cec v [y _ U]
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Uy = Final UctotLHJ I ihe cdoveed ton o) Jete — U Coso.

fu= SV y— (= cos 0]
= fau[u+ucmej
= $a. v (14 (ot ©)
= Sot™ Ct+Cos ©

Fo= Sav™ (g Co;ﬂ

+

gti’mt[mhd, FH = may per cee [u‘ly_ Ulifj
b8 hete U',Hr Iniltal welodly Jp the divection g5 yeo.
U‘,_H = Hnal Ut(odlbr In the divecti@n 0f Y- U stn &.
4 fye Sav [o-sing]
= fav (-v <ine)

= —Sauwr4ine

[ﬁy:‘ —fauwenﬂ ,'
Me_ﬁa,tftle afgn means the . poHce L aotz’nﬁ (0 the etoednevasd clevect o
In tht cose the angle 65 deflectiop 6f the fet = (leo-6).

(b Jet Stvives the (uvyed phlt! ot one end +4angents
2 = —==VEC , allyy cwohen the
V% b{[ | —

\sine

plate ¢y syrmnutrical &
-—— U'7 =

o
Let the Jet stk the cuyved Sy o

platt at @pe epd tangentiolly s chouontn
p‘g- let tﬁe ceerifed P(Lntt 08 f}/mmif\’fcai |
about x—axtr. Then the angle mad.e by the
fangent ot the tiug ncls 6f the plote ol | ' S

be came.
Let U= velodly 6f fet ¢ tvate-
6= Jﬂyie et J«U—/ J’ct th e gy B /° .
L at  nfet ilp of
Cuvtred Pla'tb : AR U
At plate

W Smooth and (oss 6F nue
.d '
then e trclod’l,y o

OF woatu ot -the et tlp g5 dhae
equal -to . The forzee cxevded by the J’e'( 64

L s Fy = Maﬂﬂlc[mi_ uJ

Lo bopact & w0,
, Cuex ey PCa‘{L il bé
m ¢

toaler U')'["'L!. dnr(:c![’&n d’ ')(anc(y
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= Sav(s v s )

Ff/ = manjtee [ U’H_U’HJ
= fa/ [v sno- ¢ Stna]
= faw! (o)

==0

© Fr) Jet stikes the furtted plate at' me end tangentiatly wohen the
Plate fs unymmetyicat:

When the plate 7 Lmkwmmctv‘c’ml aboul ~(-axis , then the angles
Mmaclt b'ﬂ the -Eo_ngentﬂ, dyawn at the nlet ana owtlet Hpg &) the
plate with sx-axy ol be cLDLMEJ;,L(Tt-

Let 0= angle rmadt by tangent ot fnlet tip eofth «-anh
$= angle madt by tangent at guttet tp with x—anly
The twe CompOnunts 6 uetocity at ‘En_(.r:f. aruL,

V= W Cose
\fud: \¢ Sind
The 10 coroponuats o eloelly at outtt oy,
Wy = — U Cos g T
Vg = V<ing |

<= The Jovce exoitd by the Jet of watuw tn the cLErutf&M 0} %cmoL}/M

Foz £aV [t~ = faV [y 005 0 - (ot os o))
= ot [ ¢ (0SO+ v eos ()
< Sl reoc g 4 Cosd)

Re= fau™ (o G—r—Cos\pj)I |

FH = Sauv [U;U-'Uzyj

= fa [v slag— ¥ ing)
= fau(sin6- ¢ing)
= fav (sin g —stng)
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Fu=- e 100 A r'nﬁ\
) g (ST e Sty
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e Mo %[JnfthL
Uetoc‘lb'd ¢ 20mlsec.

dolt Giiven s
ciametu of fet, d=Fsrmm = 0.075m
\fc(od’i}j O Jet, u=20mlsec

oLa 6 d(it, a = —gd"-= g{O-D?S)L:O-OOCH‘-’Fm"

The gfc;rce everttial - ckhe Jet Of walir on a adatc'@nm:/ vestal
P{oi‘a [3) gfucn bg,
F= favr

= (000 X 0-0041Fx% (20)*

= [366.8 N
2) latux o {
e o dlj,{,Ou.un? -tfwouﬁh a P?Pe at the end Of cohich o norele
- The
ameliy of dhe noggle & womm and the head 6f gaaty, ot

oM. Find the fore excrted b
0N & flred veticat plati- The (g

S0t

the  centu o noxle & y the jet of woolie
JE y ool
~2ffictent 9 v’e(ocl'ly 5y 9‘?\1@0.4 0:99|

cliameler 6f  cthe noe, d= toorom=0.1m

St of norte, g

:gdl=@co n*
oy watu, 4 = 0:00%654¢m

(00
Co-_aﬁ{u‘feni' 8f udoci'i'/ Ce= 095

Ore ° / !
Theott tical vetvugf eF Jet of toaler g gt'uen ay

V’HH -——Ji%?’a = J2xQ¢1 x100 = ¢q.924 m[cec.
But (o= Aclital ’ueturiCL
Thewiltica L(c[ou.lﬂ
Actual veloddyy = (, ( thesilical vuocit#)
= 095 x ¢£:294
= 49-0¢ Mlze.

3-coce on a flued vedtical plate & given bty
F= fal/*-
= 1000 X 0-00%€9¢ x (4§.00)"
= [200F . g !
=139 N
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stikv @ fixed plate MW‘ELEUﬁtRa%&O%at thd'Va'h F(rSt nker-com fot
and plate & 60° Find the foce erevted by Jet o0 the P(arg

) ?D the dﬁectfbn hotmatl to the P(ate
d'f) Fﬂ the d:'ﬂ' ction (96 the J’et-

ants ofametee @p Jets d=Femm= 0-0¥5m

—
-_—

aqy
aua, a= C‘T’d’- f;_co 075 = 0004417 m*

velodly of Fet, (=25 rolsec
Clngte betuwween jet and platt , g_g0°

@ The Jovte cxevied b(t/ the jet 6f contet do the d&cetion acimal <t
the plate b 9?1,@,1 53,
Fo= Sot™ ¢ine
= 1000 ¥ 0-006411 ¥ (25 &ingo.
= 23907 N

®)  The Fowe exeuted by tﬁtjd Of toatue i the atvectien & ﬁujef.
fy = Sau (in>6

-—

= 1000 x 000449 ¥ (15)> S+ 60
= 2070, &N

9 A Jet Of roatu 6f diamels SOrom Atviku a Fixed  sucha wayy r
that the angle betwreen thu place and fet s 38 . The fove erutal inths
divecion of tha et s 14905 N . Deteumine the vate Of ftoo 6 coate.

40t:  plametu 8 Jet, d= 50mm=0-05m
angle  between plocte  and et , 9= 30°
Fetce exatid Gpn cliveelion 6p fet, py= mapon

Mlua <
€ Jet, a= -3[ (0)” = 0001963 m>

Foree In dhe  dduetion o Jet & Giuen &

= Sau* i
4315 = 1000 x 0-001963 X, U* ¢ 30
4365 = g.4q >

= 147015

Ve 4 4
S4—ETH%
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= 0:t035F m3/sec
= l0%'57 (Ltlsee
5 A jet- of toolu 6f dfametu SOrmm mou?nj with a wctob?ﬁj&f fomig
Stitus o woved phd AYrometylical plate & at the certye. Find Theq%rcej
expefed by the fet of ot Ty the dlivectiony fet, 3 s & dupleoted thwoug,
an angle &f 190" at the gutlet 64 he uvied platy-
B - glamelu 64 cthe Jet, d =5aam= 0.0mm

“trea, a:%:L(o‘oﬁ)‘z 0+001063 MY

Welodlyy 44 fJet , v=aomls

Angle Of  deplection, 6= o

The angle -6 depleclion = 106
t&o—120 =60

Fovce exeyted bH the Je't on the cuyved PC‘L@ £ £hd CL!’TCCﬁQnA{
the fet ic ?'{uen b% :
R= SoV™(t+ (Cos0)
= 1000x 0:001263 (4.7 [1+ Cos 60’
=43l
6) & Jet 6 ot op dfametes F5rom moving cotth a\rett?ci'ty
Aby a ayed Jired plett at ane -enel at” an angle of 30 tn:
horfrental- The et taaves ta plate ot an angle 64 920° tn the hM '
Flnd the force eevted by fet on the plote fn tha  holzertal and
vertical oliveetion. :
dot! dlamtlt of dthe fet, d= q5mm = 0-0t5m
& Avea, o %co-o%)“': 0-00 413 o
\[etorffﬁ of get, u=30mle
Angle mede by the Jet at fnlet Wp cotth horzontal, =3
+ puttet Hp with hevrgatal, ¢ =30
qngle raade by ths Jet a ’C‘PmL mneet £-¢ ’
The Prce eyt bed b‘d fh,e J’ef of w N the diveetion Of v~ &€

M

6 30MLs;
the

[ ! b \ |
2 Ug: Sau’® [ ot 64 Cos @] |
< (60D x 000441 ¥ B0y [os 30+ (o5 20]

= —pFe. 2 M
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=1000 x 0-0044 4GP TERINEE G30)
= 628. 02N

—> EDR( EXERTE
BRE FXERIE By o Je1 on Movwer pLaTess
The 'fO[(OUJtﬂg Cases of the moumj platy il e cornideved
I Flat vottical pate moving n the dfrection Of the Jet awal prom
% the jd :
5. Tnelined plat mou‘r’nj h the deection S ﬁud"e(
3. luryed plate mourny in the clivection of the Jet cov) in the hovizonfal

dfmtmn
> fovee o0 Flab uatical plete  mouing X the divection of Jets
(V-u)
Ul
| |
1 O
: Clo
v o e = :
. -5 |
1 |
o
C o
{ |
: |
L
(v-u)

Aboue 44'3; dhows o det o weilin stviking a Jlat wevtica(
Pf_a:hg ’ml‘)mny audth @ LU‘le velodtty awva Yorn thefet-
7 cf

Let V= L/etocfgy 6f he aboolute | fot
a= axa & cvogs- Section & the Jet,
= Uelodli 6f cthe plate -

In thu ease, cthe (/e‘t cleundl  atylte the
Plale with o veloclty U, Hut
*ohite with sulative UEC(JaIy) tohich & “Lqual o the absolute
Velodly. g fet Of walu mlrys  the Lelocity 6f plate.- i
Hence  velative ue[octtb, of febt with vespect to platc = et
Moy of waln atvlking the plati pes sec.
= £x Avea @ fet x vctoa?/ wolth  puhteh jet @ttty the plecte.
= Sa(v-w
o Foce  ewtded Jup the fet @o thmC’anj plate in the divectiond
e ret,
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= Sa (v-t)[ (y-w) -0)

3= Sa (u-w)"

In thu case the coork will be dene bLJ Uu (jet an “the plc:do o
p(aTe # moving. Foi the glationary plate the coork (ol be 2en0.

v Wovrkdone pev Seeond by the jet on -the plate
= patad dictante I the divection of force

Fitme
= Foxtt
= fa(v-u)u

Ilovkbdone = fo(y—u) el |
[ )

4 o 90 the dnclined, plade  moulng Bn the dlvedliop of the Jets

(U—u)
glrtbu oo tnelinggl plate, which oY mowna

et o J”e't of oot

with a wnifetm velodty n  p cL?rcctt@n 6 JLhe jet a3 ghousn'™ 7,
[et U= Abgolute \fetoaIf/ o (jet of caalit

t= UQLOCLUZ{ Of the P‘aa Un ke olivedtion o#’—Je{
A= cvoss- Sectignal oua  0f Jet-
6= Angle between Jet and plate.
Relatirre \feﬁoufb; of jet of wal = (U/-u)
% The erul'l‘, cwith tohich Jet gtrviky = (f-wt)
May ©of watu stvlking pe weeond = ¢€xax (v-t)
Tf the plate & amooth and (oSS O enegy ctue o tmpaet o jet u
opumed @ eud, othe fet of woitin el Jdrave tr fnctined pLCL'l! with
o tfeCOutf/ ,upuaf Jdo o (y-u).

———— e e
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Fo= Man SEYiEing pev Sceond v [ 156y l!daa'l"y UD the notmal divectsn

wlth twhich fet Ctvites —Final ueloelty]
= Sa(v-w) [tv-) sin 0-0]

= fPa (v-O* Sne
[Fﬂ = fa C[{‘-—UT;’S fﬂE

The netmat qoice £ & stuolued Sats g co

R= Rdine = Sa(v—uw)atinte
F3= fr Gc® = fa (u—u)lgpg. Cosa

R= g2 (u—t)a&ing
Fy = So (V=W o ing cace

etk @ne Pu, aegnel b}/ dhe Jet an fhnpﬁctﬁ,

= Fux distance Pe¥ Second En the  déveelion of .
= BExu

il ,chCV——LlP’qS':D}Q L
=Sa (v—t) uding A—m{gee

J Werktdone = ja(u-—u)"’uas{n"ﬂ

£t o0 the woted plots when the - ]
- AW sio | TV s AR B

(At (os O
v I Y |
— _ — — gh
f il 4
Jet of waln ) |
y .
A £/
Mowin sk
QLyy p[d-tt_

Let e jet OF wate  tlhy @ cuvivec

P[att al the centye o4 the Pla‘(r,
which 1S moutng tulth o wnlforrn yetodty
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U= l[e(ocﬂ;x/ 6f othe P(Cm th the divection 0f the je‘(.

Relative wvelocly oOf the Jet o] watw o the Lfe(Ut;l}/ with which

Jet Stvikes the woyed plate (e

. If the plott © cmeoth and e (oss of enevg o Lo Ympact gi Jet

L aeg, then the lretoc[‘t}/ (with eLRich .H_U_J"et ittt be (t’alft'ﬂg %5

ved  ant = (y-u).

Thos ue(ot:-["} can be vesolved ¥nto gogn (ormponen , one in the

diveetion o jet and gther pependiculon to diveetion q Set,
Compgnent 6f uel.o(fl’? a0 cthe  olivection Of Jet L (v—t) (e @.
e d?gn v taken asob’ the autlet | dp. compa pent QUi gHLoS.aLfl
dlectlon o] ddhe jei)
COmpgnert o4 velodily an divedtian ppen ol f enles b0 fhe divection

G Jet = ¢-wding
May 6] the pootu gfrfki'n? the plete

= Sxax Velodty quith wthich it atriku Hhe plat.
= Sa(y-u)

-~ FoUe . eupsetedl .11:/ <the ‘}(C Of walee op the (Loed plate intfe
clirection of O'p’cb

Fis Maw Atviking  pev seex[Fniteal Celocily with which jet giyite the
platt  \in clpe diyection 8f fet= Rl tre (051(}!)
Sa (v-w) [Cl/-—ll) i (-—CU-—U)Cuseﬂ
TS [+ 067 purou)
= S0 v CegCoce)

EL‘: Sty H‘COS@)]

Mol done by the jet O0 the plote per geemdt

= ke x Distance tvavetted XY Second
Fy xet

T SOV (1 o) ' i

= $o (-0 g ¢ )

N the Aivection Op X

(f etlelone = o (v o)t o @ﬂ
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ﬁ'ﬂwu ahguny a JEt Of walin at'ri’kfng a mam'l’nj cuy\Led p[ﬁfl
(Ao  (atled ‘vcuu) fo.ncdent‘t’aw,f , at ont g (it i - A The Jét ast viloes ﬁmﬁ“’
—ndially | cthe  dos 6] anngy due to fmpeet gy Jet wuktll be 200 . T
thts (we o plete T ooving, the uecocﬁ?f with tuhich fet gf toalm
Stvikes °v:b equal te adtative elodly g Jet eoltthrespect to plectr - Alsoe
fhe plots U Tou?n? th difpoent oivection 64 <the jet, phe velotive vetou'.’t‘n?-
at &ntet palt vtub-tqwd Ao s pector diffeence of othe velodly of
dhe fet el UCLOCLTZV &4 dha plate at Entet.
Let = VCelodly 6 dhe fet at fntet
= uan&r;/ 8 plate ot thet
OC‘L JHL?U! duetureep  dthe deveelin 84 ﬁuj’e'f and. oltveetion d
motien 6 plate, abo oo ttagd ya&u Bede angls:
Vors = Relative velolly 6f jet and plate gt-Sater .
8= Angle mede by velatiye veorpe

Wir (o) coMth the dkvectisan § moti
ot it alo called Yo angle at inlet.

Vw, and V',’ = The Comﬂ@ﬂ.ﬁfﬂé dé the [(t[oC{?f (96 J’C

_ T, fe el
S motion ang | ! The diveetinn
peranclietlont ofyeots [
Vape rc_ipfc‘ﬁlfe : elaogmoliey ¢
Ve, = flo  fenowon Mvci?_fft@[
»

at talrt
Uy = dlso waowsn as veloes

by § ploco at (e
Vv, = tffﬁwfy o4 Jet, -Ltawoﬂ(y the wane ex

Tt ot

eloetly 8f fet at @uttet o
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= Angle mods by weloctbytry Ofth Predlen Of mation Of the Yanc at-
Geetlet -
g‘-_— ﬂan macle BLJ velatitre lt'eﬁnfﬂb’ V'm,
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