. My, ?- Sive Sankav
poit —Vlv{ (’hmr'f—wﬁ) MIech CseD
7ASst. Prof.

kaminar flow s —

The  Eloco of a fluid when Roch particle of the fluid follous
A SMmooth path , paths which nevey

et flowy ; —

° -
tntesfese  with one. anothey.

Ttk an S ar
crrc%uta\r Hoto that tharacteri yed

0 ti
Whirtpoo) Hegioms. e

e

| Charactemt“ CA
‘VWV'V’VWWV\‘/\,V\ .,ov\f W .F/\Lomw o

- Tuy :
, bulent  flo tends to Occuxs at Highes velocities | low

and. ot Higheo chara ctegyistic
| It the Reynolds numbesy '
‘the flow i Turbutent.

ttnear d‘imem'«on,g.
¥ Qreater thein Re > 3600,
—>The Flow ig

charactu; $
| zed b‘j ‘rrequlay ‘movement of fluid.

T The
be Psoces  of trbatence i h?ghh(,, umteadea( SO that
oW Velocs ar o 1' |
ven 1
over t(a ‘ 9 Point ® show 1p great Voriance!

charac terg s
$tics K Lominar Flow - —
= Tt is chavact oot
Ctesized by Smooth Sk % i
Odered meti oy ! egml he o ghigf

2 b
f the Reyrolds  numbes 13

less than Rre "
& 7 300,
1S Lominay he T

Lorminay low
Fow channe! ix

c&kouo\,d ond

T'S CO e .
i MMov) cmhd "N Cases i which the

fdat‘wehd small, the fluzd iz moving
it Viscosiby W Yclqtivdy Hicah.

Www.Jntufastupdates.com 1



Cons tant Propesities
Q‘imutar-pipe.
Yews of Frictign :—
these are ma?nhd 5 lowwg
Whesn an_oh

<these 4 no motion in sadial direction and fhe-\/e[odtg

Compoment $n the direction ndlmal To flow ig 25D,
~There. 4 no accertation  fnce the flow ,stmdt(l.
- The Steqc‘hd laminar  flow Of an

N the futuﬂ c\e,vetoped Slkegion o a Atra‘?ﬁh‘c

lncomp*&ewble Hutld with

- Liominar  Flowo

¥ It U peopditional to
veloctty of Flow

X Independent of Ptesuye

¥ Tt propditional o

Areo Of durloce In Contact

X Ilhdxpe,ndzmb of nodure
Of Qurjace tn tonfact

£ C:]re_qt[g Ehfected by
Ferapesta ture Of varictiong

og) Flow‘mc{] Fluid

Turdbule nC__4low.

K 26 potopsitional to (velocity}

N VO\HQ; browm  9a to a.0

®  Independent Of pPrMUTe

X Itk propditional ko deng fp

O How T \lid & freo °f
Surfece. in tomtact |
® Independent  of rolure of |
durfole 10 ConBoet

+* &ttc(; P\ﬂtj Affected b(, |
mﬂp@am e Of varations e
;(:\owﬁncd liquid .

www.Jntufastupdates.com 2



T o
Qegdnolc{)i Rapeument 1 —

the type 0f flow i determined by Reynolds Numbess
Re - PVxd

Fl
thig wey demonstiqtz A by

le

0 Re%nold N 18%3.
Bl — ™ Bye tontarper

p—r

HHT

F=
[
]

— D

T VAN

Glo buise Filamen of Rye
REYNoL APPARFYTU

the \,Ultow‘?n{a Obgestvotions  were

D When fhe Velocs

Ao tube  wey tn ¢

Watkey

made b‘zf Ree{no(d :

Et‘f Of flow was tow, the dye flament in thel
he Bl & o &Uraigkt— tne .
Hlament wos  pavattel to

“Thig Straiight
Coke of laminar How ot fhouwomn i

0 below 4ig o)
| Dye fFiloment

s/ j
i TN

0) Loroinay flow

D With  the Increoe of velock

WAL Np tcnae.n Q  Stoight Lin
at hown tn  Above fig b) -

by of flow , the dye Filament
e but it bemyme o wawy Natue

This Show ne lm?ea, Laminar.
W) With  furthey dNCrece.  Of veloch

by of fow, the wavy
dye - filament broke ~yp

and Hr\awd diffuged tn water ag
shown  in ﬁ’% o). ) oo Bitused
Ir-\f\,\,\,\ T : ; : FHament

o TWwbu'at Fbw

www.Jntufastupdates.com 3



dn Coge  Of Turbutent tlow the M'm}'n? Of d,:/e - filament. and
waten B Intense and  flow 5 friegutay , Randem d&séldmiv.

?ym vt

qu"(nar f[ow/ Loy Of*f\t’_ad &8 P'b’bpahﬁb’)af to the V@.fDC"fE!d

but in cay Of Turbulent flow, loy of Head is appsioAimately
Propdtional to  the Square oy Veﬂocfﬁg. |

S Loy of Head ih; 2 V| n- 93 o a0

SHEAR DWTRIBUTION 1N LaMINAR Flow

2

(Va0 0%
TY QArx OX
Conid . Plrection
ef )OL H&liaﬂta/‘ PTPQ Oj’ ofi"%j ,FR_ A J,z R y >
Radius 'R The viscous lusg I (1 I i e Y FAR
; i s /2 e W,.eib ( Q\,\) Al

How’mg rom tegt tp RGght in the
Pipe  ag  Ahown 1 Fi

. MM H/
L
PAY Ax ‘

g Conusicler a £l o
§“.dm% N a tlindrical elem i clemene of fadiug
. et Of Yaduy lridr) . (er the

e ' .
length Of the flujd element ke 4x. T4 P i the dInlensily onAg
% (p+ P ax)on cp. |

L The ‘
Plexure {8lce , Pxnr* on jace ag

. The Presure 46
ce , Of >
(P+~£ AI) M oon face op
hs b v TX @AY Ay 0N Swlace of Huid element.
e i3 no Al 3
eotl oo Summation Of atl §Blces mMusk be 2ep
9

AY - op =

P (P+3£ m)m - TXQAY % A% = 0

-9 y
SE.AMW - TXamvr R an = o

e
" a7 = o
= —9P . ¥
X &

)

www.Jntufastupdates.com 4



Yelodly  Qutribation . haminay flow : —

We Know that rrzpdj.
ay

418 meadured from the pipe wall

let Y= R-r 1. dtd: ~g dr
(r:'H C:\_u
~dr
- 7Y
| 7 Hdr
AL e Know  rown Aheor Abvey , we derive  T-= "%E'L
) ’
QU Ly
e
du
ar Q. o

gld Ihlz%r&‘:n .
\ =Y - } o P
ﬁ W LTP, gg-r +C @

By oppl,;
¢ OPPlying Boundasty  conctitiony | F=R, U=o

0= —L 9P 2
e xR tC
C= —_1 >
4 2R
FYOm@‘su~J—saergﬁL
- = R
HH o G %
S -1 EE 2 9
) Y [R~r]
U, ap ‘
'SP 4R ave . fquarest
I Corzstent ana V(’,\ou’qj U Varies qu’thgcl R
This Equation

MPly o poraola

)

S

CHEAR ~ Ve te iy

b AR H
RDETEYBOTION D1SIRY Fa s tmat

www.Jntufastupdates.com 79



SHEAR STRESS DISTRIBUTION! IN TORRVILENT Flow
LA AN Y™V WA SIVAAAAIAN ANV

Reynolds n 1¢ge developed an expresion 16 Turbulent &heo
Stvexr blw two Lat,dem,s of a flutd at Smali distance apaat
T= Py
Whese UWo v = Fluckuating  component o velocity tn the

direction of % ® y due To Turbulence. A u'g yl changes ,

olso changes - Hence o find  Sheas strer  time Qverage &N
both &ides of ¢q |

7o Py
Thiz Turbulent  Stven
Akt Elo

il

i$ Called “Rudnold oSlres -
o Veldly  brtriution 1 —

ID plpey ¢ —

. , .

N coke oOf TAvrbutent | Flow , the total Aheos &twess ot (lncd
oint 7, Y |
Pos h the Sum of wviscouy dhear Atrey © Turbulent gheay
Zkyess . :

G- Viscows shear Stres 5 neglinle except Near fhe
Boundarg.

A = %ﬂi toge%( te —

Ug = Sheoy \/elo_c?trd

w — Ve[od‘crj Bistribution
o Pt =  karman Constont .U’C:O'LU -
By Applying Boundom%f Conditiony,

Uman = E\_*Q_LO
" g R e

www.Jntufastupdates.com 6



C=t_ - Mg
™ [ogeP»

K logetgf + qmq,;- l_’_‘P_zf_, logeg

Y
Urmaw -+ -5 (og y Jiogey\)

= U '
- man ++ ‘%%_—f [QSCL_‘%> (.-.

) 'li: Yoam + 2-6 Uy tOgJ%}’
this  equation

8 Applicable to oty Rough & smooth fpes
algo Writtery oy

K:q]

(| L - Y
Moy 5 L\*D-DQ)QLT&

HUrmag -t = &-qulog(%>
- b(ﬁ cu; We get

4

“—

2t 1) -
\. : 1096(_%> . Qfay\[oﬁl D( _%\

A

—D

- &5xQ.3 109'0 (%)

Ulm,m“b\ - COLLLQD'
Problenn °— o WOdtg |

A Pipe - \ine Crfing Watey has aveiage  height of
PYOJCCHI)% from the Surfoce. Of - the
015 romy. What tpe of Bounday
developed ¥ 1.9 wim? .
O-1 4loky

isseqularitie
Boundony ©Of the pipe ay
o ¢t 3 9 The oShear stzrm
The  Kinemalic Vidtosity of waler 5
AVCKCL%& Hdcght of Iwe%u[aﬁb'q K= 0-1S mm
= 0 IS X 15 m

heor  tven To= 4.9 Nm>

www.Jntufastupdates.com 7



Kinematic vistedilty V= 0-0] gtokes . olxts? mhig

f= 1000 Kglny.

Up = ﬁg = ‘LTE;—(% = 0-09mig

Rughnes Reynold  number = Uik . 0:09x0-15%15°
v . O-lxio
. = lo.5
9%'3 Vs blw Y& 100,

Nole o
VNV VW
\reloci SEribuki -
v iskribution 18 Turbulent flow 1o Rough pipes
L
— = 5.5
[L{K 1 LO%O(%) t &5

Hagen Rolseutille  F8lroula, & —

Rlreae 2 !
Lﬂ We Ppstoved) in —Vdoc?bﬂ Distribution of laminay

How
U= ~— 2P fpl_,»
Qe 5% (R~ %]
When v= _
® ) U= Uy then Yrnoa = %E 10,
).
The av t |

t0ge VC\OC?ELJ a

: & Obtaine 2vids .
of Flutd acrog d E";{ c\wdmcd dischargel

o the  gection by the fArea bp the Plpe . the
Disc a¥ge & Obtained b%, Com*:de,r‘mﬂ flow “’m‘*‘ﬁh o ctraulay
Ting  elerment Of vactug « g thicknes dr

d - % \
8 VeloutLJ At A radiuy r € Area Bf ring e lemen

WUR 7Y cly

Al

"

-~ | ps) )
i SEERQ" ] x &z dy

=

www.Jntufastupdates.com 8



R

il

-‘—(QE X&WJR( L)
Apa 3?~> ) R-=r"MAr

1

W

Tom@ sy M X
6.1 7 RL

Int Yok o
4 '“9\ Obove w1 %, We get

www.Jntufastupdates.com




Al

Pi-py = BH& " Yrom ol
1~ Py H,:’k— [')\g_—"k") ( %YON\ olrg 1&'9(,:1)]
F\"Py_ = %H‘I (LJ)
RL
= MO

W

)

P“ = v
\"Py = dapu P~P, > Brop presuie

p* :
bow of Wead = Pi-Pe
9
PI"P& - h _ ?)&HCLL
f9 f iy

2. thig kg ¥ caled Hacgen rojseutlie  FAmule

A Crude ofl of Vilesity 093 poise and stetative pensity 0.9
i «Slowmc‘] throu%h A Hotantal  ehcular pipe ©f diametey foo
M oand Of length tom. calcutate g difference of presure

ot ‘ ) )
. the Wo ends of the Pipe , if (oo kg o the 0il iy coltecled
N 6 tnk of 30 Sec 9

M=0.97 poise = g%i = 0-093 N8 T
Relative dem‘:‘ccd. = 0.9
f.= 0-9%1t000 = 900 kg [’
©io Of PiPQ , D:toor.nm ;_o,|m
L =1om

Max of or) Colleeted M:tool«8

=20 aec
P\"PQ" 5_,_[:\\9\ EL
9]

www.Jniufastupdates.com 10



U= fivg Veloctly = &

A\(Z-R
Mo = 199 4oy
= Poxs
‘%% = Yoox s

8= 0.0033 WPy
w- §

—

Aoy O- Wyl miy
FO vire | o
RO Pow  re £ 2000
\_ Rf . fup
K
Owomvﬁwlxo-l
T VIRO
©.099
U3g.qy (£ aooo)
- 3&HQL
DL
3&7(0-0% XO0-UdIx |0
— 22PN X0-YsIx IO
o-NH*
O4C2 nlem?

(VD=0

V=

t

T
f
—U
!O
¢
™

i

P\“PJ_ B
L
X % ead Bue to Frickion

, D Vistous flow relati
Wb Beynolds rumber T AT e
YOrn Hogen  poiseullie mule, K £ =

BSLE oL
L)U“ Of Hmd dilﬂ TD Exi &= on I8 %‘N‘Qf\ b(j
he = Y- f LVE 4Gt _
Dx&ca DX&(} SO S Vzw
O - £~ coebtient
=@ ) Frickion blw
BAMUL oy ot Pipe & flud

www.Jntufastupdates.com

11




b
Fs lox _H (=)
fvp
= g L
va> |
F= 16] Q Re = EVD>
Re. M
us  flow
& (lo befiocen Two paratel plat
1\\f - \j pavedied plafe
PDivectipn ..._.m%},_ M‘* e A\a\ AR
Of tow | ,MTW,;D - ]
e IS AL S Loy D
s acsam— TR KP* 5&“)/&/%:
Tedbody
) A'&E

Conaides o fluid element
| Ot a distance Y’ frow
Pressure on ap S

and (fr’—t

of Uu\%kh o @ Wicknes A‘gj
tower fixed plate .

(p+ JiAx) on €D .
AH) oR. AD

Il P8 Intensity o

let T 5 shear gtvem on e
L Pmsure, e | prayxt on ap

d
(P+28 m0) ayx1 on e

Txawx ' on Be

CH%% A‘d} AR on AD

theye. A ;
- No QQC@S\C\E\OY\ and hence vesultant divection flow i3

2 Preagare {3
3 &hear e

L Shear  flwce

Prayx| — (P42 40) Byxi — iy, +(<M,E aY) Bkt =0

_Rmm(zf + ?i AY AX =p

www.Jntufastupdates.com 12




)

= by May _2% T
ETR

O Velocity Risksibution :
From ¢ pdu

Y
e P _ 9T
P :_L(Hgl_t_(’ mn(_a% EY
Ok a(d otlj '
- E,{g\):t_&
y*
Y Lo
dy* ] F 59%
Ih'lﬁmﬁrﬁ Qwve C% w\'t Tt(f)
M= o 2

'ald v\ \axld'{"Q'

AGain 1
W= == 9P y-
’ M Mg TGYte, -0

Qa
By PPf«ch Boumc\wud conditions

= -
O = ?%&*O+Q\xo+cl
C =0
p3
At Y=t, uzp =« ¢
l"‘ alf—*c’(t'FD (Z'Cz:o)
c - | D
L= °pP
. AN ot
o (D = uy= b >
EYY 4" +

) Rat \
\/V\)g Qf mm VQ‘OC?E r we % R
Wher Y= | ) °

Y W =L 9 o
SR B LRy

www.Jntufastupdates.com 13



AT T T R T T T S

i e A R T
Yy

-+ Uman = -84-}; %Bwtl“?@

e Knoww d(,gd’\odrcdg - vdodhd ¥ Area

as - \/doc‘tuj ab- diskance y + Area ¢ abxip

- -2

s~ p

o= lapd
P| FQ,_ "_&' f\,:%j

o s
ap St

www.Jntufastupdates.com

14




AL @
_ —% _,,_,_j?—
| T=u du o ~

T - H;E el A (TS
oy L ap x -y )]

T = QE‘l [t~'2tj] 9P
By a i
PPy Bouno\and wnditiony |, Y=o

= =1 )
Lq” &_an‘t

. ,
| CC;\wl;mL D Prexsure arodient akm% blow
ul) the dy i ,
" discharge & on) Of VAleSity .03 ngimt flowing bl |
| \:\(5\«0@(8 Parallel plates 1 m wicle Maintatned P
- velog \
| e\oc\hd Midway  blw plalys i Amlg 9

T e T AR SR RS R b (PR e S A A e e e 56

) the cxvemrae Ve[odt% !

lomm apart - he

Al :
VEA (x|
u’&‘*‘d =0 & N-g ™ , b= 1m tziomm - o l
= 0:lm ‘
Urmow = QL mlg
D) Presure Qradient W u
Mo g
Yroa s 1 3p 2 )
‘ & Bx‘t ‘
. A a: '&X(‘\m
) i 3 an
= L P o1y
&¥0.3 N T Xre
3
. e .o
| —a% = «~ 3300 l\)\rr‘,L ) .'". M

W) &< UrArea « BYEXU = Ixol gt as

8= 0.0133 mily

WwwoJntufastupdates:

Ao S £ W



Rydpdnamically  Smooth © Reugh Ppas 1
let Kis the Ovesage P‘\e,'tﬁht of tvvegulasities P%Ojecﬁnﬂ £yom
the Surface of a Boundart

Roud f
I volue of ki3 tage then foundary &z clled @u%h Boundary -

T vaue oF ki3 gmall thap Boumo\m(j 3 Catted Smooth Bounddfﬂ i

Cloification 1 based on Boundasuy  charae eowltey i

| |
Larinay  Guk te we ] J;

|
Laminay tub layer
Ve TV ANNA)

5 % A gl J_2 5 o
A /.\ﬂ \&\f . g’ ! fﬂ § ;w; K'“"\
[ ™ ‘. & F

¥
3. 4 W .o

]

e

%) Mootk %Oumm“d b) Rouah %oc.md‘m-uz/,

: VIaous  gheas bice pvedominatey
b tirbaence i

logers then  Shear ghrew  due fo twbutence are large ay Compated
- lo  vistous Aters 4 Known as Turbylent Ione.

while the Shear styen due |
Neglivde . This  pation iz Knewomy 04 kamings Sub .

The Kddiex Pﬁeagr\t D trbulent flow oy to penebsate

e taminas sy layex and steach sury
due to qreat i ckness Of &t \omin
arve unable 1o reach the Aurjoce
% CoMed Hydrodynarm ccx\hj

ace ©f Bounda.}u;/ but

QA Aub layer the eddies
trregularities . This Bouhdovry

Emooth l&oundoowv." I thig

Reynolds numbes s Mmuch ten o4 ahpwn in fig (o)

Ty the Reynolds  Number o flow

i8 imueaued, then thicknew
L Of laminey

Sub ey will decrecue . The thicknen ©f lominay

becomes  much Amaller  than average height ‘&’
boundory ety o Yough Boundary  and

dub laygey

Urreqularities of duy face

wWw.Jntufastupdates.com '

—_—

6



(B

p—s 4

SL\b\mdcm and eddiy present in
Tone Wl tome fn Contoct With Aurjace g lot Of

ergqy Wil be tost- this 15 called thdrodgnam‘icakbd Qmuﬁh Bounciag'

Qre become Qbove the taminar
Turbulent

- A K,
l.g;l B olos than 035 Amooth

— I %}‘ (3 greater than .o —

Qough

035 2+ K
~ e —>  Hamition

% Roughnen  Reynolds Mumpes = Ugk

Y,
— I Ugk
-'%-4'4 5 Smooth

Uxk o,
— KX s blw Y& 00 > Trankition ATﬁge_

- Lﬁi‘-vﬁ 7 100 - Rough

e
o]

N
-~

Www.Jntufastupdates.com



www.Jntufastupdates.com

18



«

Mey. V- Siva Savkav
ALLT

NIT=l  (pART=B)  w.Techiee
Zavgy - Weiach €quation 1 — .
?CO\:\A?c\em UnifOim tidtrantal pipe « having sfeady flow cu shoum
Nfig. let -1 p g-3 Qre  two /Stctfm of Pipe '
@
let Pi= presure 1nrem(hj ot sed:um (-~
P, - Velouﬁd Of flow ot Section b=
L = lengthy Of Pipe betwem SeC'ctm’B
-l 2-9
d = diamerer of pipe '
\ ‘
= Frice f
P f (Ctional vesistance Pty untt Welled area per unit veloitr
Ny =
& Vg Premuye Inlemsilty & Veioohzf Of flow at g-g
APPlLy f
s b(]'cd Beonout iy Eﬂ)o& blw -1 g 2-3 :
] , |
heod at (-~ - Tolad head at -3 + Lo of Head due B
b " . P ) Frickion blu 1-1 8 2
-— - 'd 2
But ra |
=ty Q4 Ppipe i Hdirantay.
Vizv, ay dia
o . N
. n = Pf pipe s Soume at both Cectigy
I . +
" T T @ e m oy —
‘.r\tem‘uj Of Presure ot po d ! i
e X .
Of flow b‘zf Brictonql rﬂk[étdn‘cp_ ieed In the direction

Fl= #xndLavt
Fricks :
onal RQMAtancg «  bri ctiona) Yerdtance Pes unit wetted Area
' PU‘umt: Velou&d R Y
. we led Area Wvelog
- we\logh freo = Adx | F ' 9 ‘ $( 'ty
\ (= PRLX W
V\ﬁ\DC\{jj V:V\:VL P ‘ — @

=

Nd = Perime tey =P

www.Jntufastupdates.com - 19



Q- Prepure  Flce at section 3-8 - Pax A
3. Frictiona) fovce F, &
RQAO\v?ncd AW fAces in wdiaantal eliveckon
P(ﬂ‘ ’D&H —F =0
(P-Py)a - Fo= f‘yiPXLXVL

©This o i

Sometimey Eq ¥ WwYitten. o

hes £ LV '/
39xd

Pimpy = Fxpxixy: Fi= fpLyt
. |
F -
°m O =% pp, . Pahe
fahe = P'xpxLyvt
A
gl
he < -?%X—E—XLXVL -6
N8B, P Welfea pesimeler .
A - - nd - <
Area mdz: q
x d
!
he = —‘%x%’—uxvl
hes £Lount
T 0

The FAlces ac’c‘ir\ca on the fluid belween Se,cti'o‘mv -1 & 2-2 Qre

L Presure FAice ot Section t-U=PxA , A Area of pipe

www.Jntufastupdates.com

20




| ates i3 flow? t i
o 3roin w;mg . flo ing at a velouty

)

Friction I pi

Cheass fAmule 19 laps of tead due To Friction i Tpes 2

i ’\ T
We Know ton of head by = —;—x% e Lxv*

he = leg o

N f head due to friction ., P Wetfed pestime teg o pipd
Ca Of Crovs Lection Of Pipe, L= tength of fipe

V -7 Mean \retootnj Of floto.

the vattg of A _ Area o} {low

¥ Calted ¢ ‘
d Welled perimetyy 4 Hydrautic mean
)“‘ddmlkhc Yol and i denote d btd m.

A L]
R Ad 4
PR e Bl
‘ A m
he o f
f sf_%—x._:%ﬂL‘kvl =y \)Lz\hgx %xmxi
T XM‘A_}EE = W= . fi m.hf; 0
le E " )
¢ J—-‘g TC L Whee ¢ o
! QY onstan t
{»:z‘ , iy

|
O¥ of Head pest ynty length of Pipe

By Sub&timﬁng i O |v-= Qﬁ,

his Eq i led  ehexy fhmyra .
MU oo equal b, d
Find the head lost dye
ue t friction in a Pipe Of dia
T Y tenqth S0 m “orou%b hich w i ot o

Barty Fdmuta 1) Che '
Take v | " pomla, esco

O wates) « 0.01 «oke
Dia Of Pipe

d= 3tomm « 0.30m
Length of pipe

L= 50m

www.Jntufastupdates.com 21



\re[oaud =3 mls, C=60,
Kinemoatic vistesity \ = 0.01x16" milx
t) RBorty  faimuyla hF: b-g Lout

dx&ca

Coefftient of Friction i a Friction of Reynolds Numbes

Rp = Vxd _ X 0.

o016
e o~o?[3 . 0019

Re™™ @lst)'[q

, heg = Uro-008scrspy st
O-3xaxq.81

1) cheﬁ% fomula y- ¢ Jmi

s D60A5C

Heod ot

§ = Coelbcrent Of frickion which ¥ o function ©f Reynolds

NumM bey
f= % 1 Re ¢ 2000
F= 6-019 R, Varuing ¢
LRQ‘N e and\r)cj Lflooo o (o

www.Jntufastupdates.com 22




©)

SN0 Energy boves 2 —

he Loy ref, Head (©¥) tnergy due to
b Majd Lov  while  the
Of f()\tow‘tr\g Flutd

frickion In & Pipe is knoum
los of Enesgy due to thange ©of velocity
in W\ngﬁwte ) cltrection 1 cqlted Minad)
Lot of  Eneigy. these  tncludes following  Cases ;

L bos of Head due b sudden enlargement

bov of Head due to Sudtden  eontraction

Lew of Head at Entrance @:f & Pipe

bow of Mead dt ¢xit o} Q. pipe

bow of Head due to an Dbétrucgfcn tIn e pipe
Low of tead due to bend tn the pipe
I Loy of HQC\C\‘ in Vorious  pipe Fi tting,

® v F W &

B2 O Yead due to Sudden Rgement ¢ —

Congidesr . o ltquid flowtn% H)atowgh A Pipe which hos audden

Emmgemer\t - tonwicley %o sectiory  befde ond Oftey enlargement

@
bl !
Pu‘?& = PT%ULY& NHMites ot ©-00 2-r — Ay
N v t AN Ay [ Fi, )
' Ny = Q,OCKH’:IJ Of f WS Ot |- [ & &,\ s 5 "““" - — R “‘“\i}
ﬁUGz = Arep Of ptpejs ot (-1 2-9 —*\E—r—x ,I |
. he, - @ dﬁ);)\ |

Low Of Head due to Audden wtlargement i C])
. | p)

Loy of Head due o Sudden Contyaction 3 —

mm‘dem a Wquid g\ow\ng N o 'pipe which hoy aaudden contraction
in Qrea 64 dhown . Congidey two sectiony  befdie ond &Ftﬁh Contrliction

AL the  tiquid Mows  fromn largen pive to &rmajles Pipe , the Qrea Of

flow Qoey on o\euecumg Ond beomes Winimum At seckion o-c .

www.Jntufastupdates.com 23



This Cection c-c ©8 Known a4 Vena - (omtracta - Aftey gection c-¢
Sudden enlargement 4 takes ploce- Tthe Low Of ttead due to Sudden

contvockion & 'ac’cuatud due to 4udden en largement  from veno -

Contracta o 4maller  pipe ‘

| s

Ac = area of flow ot cC~C RN C' VL N
. : ! \h\'-\:b;—r—— '

Ve = vdoubj Of flow ot ¢ -~¢ Py A Y
_ . J— —_ — —_— —_—— ...é_,.__

Aa = Area of flow ot g-39 |

fr

! : r

Vo - R ;

&= Velodity Of flow at -3 : / l*’ :
X C—

he Lok of Head dye to dudden Ccntm&h‘m ”

Weloed
\ Wb of Head at SVance of pipe -
This 2 . : a
‘ \O‘A of tNeSGY  which occuss when g ltquid entess o
Pipe which iy (ofnected v a large

‘ tank @A)  resesvoin . Thix e
i Mimilar to he ( esvois « Thig Loy

" low of Head due to Sudden eontrackion . Thic
Oh depends on the fdwn Of  Entiance . FO o dharp edge

trance , it ton u o g |
. Cahtl mMmaAle than & Stou J
Mouthed Entrance q nded @) bel

Entranan ce of a P.I . Pf‘acﬁcc the  value of lox of Hmd ot
R pe  with /ShmF tdneved entsance (‘/s' token
29 7 |hi= o5
"9 |
b O Yead Qb et of o mpe -
thia |

12 low of Head due the \/&(odhj Of v[‘:qmc\ at Oubtet
Of Pipe  which b ditipaled W the 3wy Of free jet or it iA
lost 10 the tanke of texenvoiv - This low u equal te V1 7t i
dencled by h, | *

|

www.Jntufastupdates.com 24



n t

Loy of Head due to obstiuction ina pipe o —
Whenevey there 13 0N Obgtruction i O pipe , the lov Of enetgy
takes place due to the reduction. Of the. Aren of Crow dection of
{ .

he Pipe ot place wheste obstruckion B Present. there i o sudden

lavgement 6f the area Of flow beyond the Obstruckion due o
Which o of head tokes place as ghown, ®

A= Mo avea. of Bhstruction —S
A= Areq Of Ptpe
N= Velocity o liquid ) pipe

Head oy due to Obstyuction - VZ(
e | C

c = Coelhcient Of Contrackyen

Ly
| L Bl due o Eend in pipe ;-

he = Kyt
b= KV ho— toy 05 heaq due o bend
V -y VQ[OC?EL({ OF fFlow

K Repends o
=fingle 0} Pend , Rodig pf wvoliure g o :\:&‘g@f@; ent Pof Bend
PiPe.

SR o Vet 1o Varow, pre Qutings
\
e o8 of Wead 1 the VOrious Pipe fitkings such os values
QOLLP\!"‘\% tke... i Apvemed aa " ' '

kvt ~
&? ) K- toefjcrent Of P\pc_ﬁtar)g
- Muw&_of Flow

www.Jntufastupdates.com 25



| The difference in wates aurface levels in two tanks which e
“connected by three Pipes o &crfv_s of length 300 m, tyom & Qo m
ondl of diametey 300 MM, goo mm & Uoo mm rupecavehj i3 taum.,
Petermine the state of flow ©F waotes #§ (0-effictent of friction
Qre . 0005, 00058 & 0 0OYE rupecﬁve[y ' comzdenng |

O MiINd lowes also » i) Neglecting Mind Loyics

Qiven,  Oitference H = 1am

Li=300m Lgstyom Ly=

Al-

0GBy of Pipes 1,2 ¥ 3

i los‘) CD“H!') \H‘ e(1
\ u‘ H -
)' ‘\)l - F'SVE b ﬂ&\/z‘

\1& = H|V| _ %d%
A - RV
dy
Ve s 2assy,
N = ﬂ@\’l - Ght Ly
A = ) )
> d%

2. Va = o.sgggv,
e ha i
€ KA b0 Mind Loges when they e considened

n 2
. L 2 2
H: ) 5\‘] X LLF] 1\)' O'SVL"_ L‘["‘;&Ll\)z_

R
N Q/&,V \l?— 1.
a9 &gxd' 8{3 29 x4 + ,\__& 5>+qF5L33 &Xi
. > 9 da"?—q &3
gL\b&\f\\:{*’dﬂg Ny & Ny
. VR
12 = ©5Vj 4 Ux0.005 X 300KV “ ofqu ugvb’“

a9 IRY ¢ x 0. 3 a9

P-T-0

www.Jntufastupdates.com 26



©

A e A e i i S N PR AT R et o

ot UX0-00S2 K A 1 RIS YY) + (235, 0:S62v,)
O~Lx13 - +

Uro. 0048 ¥ Qo & (0-g695 VDL

&f‘) ' oMx&g

+ (05615v,)"
29

iR
1q = .y_‘. neg.
> thes9) = v - Loy miy

Ralz f flow O = Aven ¢ Velouk&

= Zdx v,

"

0:3)" A
©-3) 2 % ltoy

LB = Q9.ys tker | sec

M’\""\r\/\,\,

| 0.0 20 Y VN

1) Ne%leckmca Min® Ytowey

H- L{th\ﬁ
294,

2
2= 4 [ Womsing
49 0-3

A L&\"}_ + HEs LgVQj
&%dL &go\s

+ \MQ DDSZ.\( 3o % (?—»2.5)7'

" Yro-004  x210% (6. Seos]

N

| 0-&% LR
Q= Vi

E)mhavge Q= VxA, |
2R (o4 |
7 (03 % tyys

~

\ \/‘&: 102- 1" tikers (4ec
Flow thyg 3 NESASAMAMASNS |

wo OGh Bl in geries 9 Flow through  Compound pi pes
PKPQA ‘:ﬂ ACT‘QA (6\\ C_Oﬂ']P()und o
OF diffesent tengtry & ds
b W a Pipe line.

Pipes ave c\eFtnéd 03 the Ppipes
ffergnt diometess qcnhéctéd encl to end

\ _
et |, L R,y = lengt, Of Pipes 1, 2 g3 vﬁzspe,cavdgf
C‘q /O\ = )
z,d3 diome tey Of Pipea Vv, 2 83 fers\oecaveltj
V, ,V)_'Vs el

\/e\omH oF £low through pipes 1,2,3

www.Jhtufastubdateé.cdrh T o



fi,80, 4, = Ccoeffcienty o frickon f\ pipes 1,2,3

B = difference’ Of wates level in ‘oo btml\u-

. |

T A |
:“‘\flaﬂz,\)\t , - . R -~ ,

B b g »

| - L djv P i
Mﬁt} f

The B .
E)\Achour%e P%nc(] ’rbmucah €ach Pipe i3 scume .

Q= AV z Agy, = A3V, ;

*‘\'36 differ&nce n Kquid &,LTL

ace levely i tqual to the sum B4 Totod
head oy 1n e Pipes

Pi e
TV Cockicient Of Friction

8 same ta pipes

My UPL VS STANYS WELyv)

) agnd, aqxdy &gxdy

He Ug Llu" Ls\2 Lk o
-— j_)_ : AV

[ 4 E o & 7 —d—j)

He 05V iy Cosvt up,
— 3 z"’— v, -vp) L Ufaly |
| % Tagnd, T Tag o Wy ﬁ(ﬁ
f dy %24 Q9 agxdg, L |
4 NG Lones ot Ngleeled thep Bq becomnes ‘
e gy Ufr v, “f&’-:a\‘_i& |
Qxdi - agud, ag xds

www.Jntufastupdates.com

28



How tes ¢ —
oW iough  havavel plates

COntides o matn pipe which divides Tnto two @V mAle branches
s Bhowmn  tn fi9 and oagain Join togethey dotongtream B f8m a
&’lf\gle Pipe  then the Branch Pipes. Qre daid to be Connected: in
Parattet + the dfgchawge through the maw 18
Pipes in poraltet

InCrecsed by (onnecting
Ll, d 1, Vi H

e tate of flow tn maln Pipe # Equal

Pipes. wWe have
S=0,tq,
Loy o Heod .
f O bronch pipe 1 - Low 0f Head §d branch pipe 2
Llpl L(\)Lf ‘{F&L&\/)}’
dixag d&x&g

Lavi ch e . i
‘_—d&x&ca < fizfy

% e ability ty g0 ek

£ he apiy
ob \\&J ko edestt e on an Okfect to move it -

e s
ToMe Enengy
D dtw o e that Produce the flow in o Pipe line

T . o
) <t expresed it terpu of Head te fn metres of liquid

dt | '

‘\5 W equal to the prexure P divided b\cj Apecific wt b ‘Fd
> Pregure head = P | | ‘ o
W

Folential  Enegy

K R i tnergy  gtded b‘d iquid due to s elevated Position
K Tt 8 enpremed th termy Of Head Ve N meterg

X Tt B equol to the Helght Of liquid $vom daliun

www.Jntufastupdates.com 29



¥ Potentiod Enesgy Head < 1 melerg
Sinelie Enegy @ —
— A moving liquid pones  kinetic €nesnglu
T IR the enery  pogewced by the lquid due to ity mot_icm

~— At g RAPYeMed  tn termy Of. head ©f liquid te 1}% n melery
Kine 1 = - !
c Energy  Head = ’5\15“ melery | ,.

Puring the flutd flow the change. of energy frovs one. f&"l fo the
Other  takes ploce. |

q e bﬁ:}ei
Presuve ‘ | R ﬁ ,
tnevy > | e [ ~—% Kinele Enesgy
7 N Noxyte
Pipe

His N be  Ahown Qraphi cat

hj h(d ustn Hgdrautic radient tine
| 9 9 E line
and  Ttotol trnergy  tne |

e e e

Low i?j Heed

Ctoke
i‘\ﬁ'n.:\

PNy o
LEahooedy Me c‘&(f{

Hydraulic C—yrac\ieht Une 21—

Tt g Hsg ine_ 'Jommg the  dum of presure Heods & Aatum
Heods b different pections Of the pipe .

Pletometric  Head ot seckion @ - )
\ W

Pleromelric  Wead ot Seckion @ = P 2
= T

< 2,

Y R P ]

www.Jntufastupdates.Com | | 30



1 ¢ )
o B
Wl En tine & — 1 ]
Rl Toegy lne [
B ) >
T S NG ™ Iy"@
dr B the Line 'Joming the Sum Of \\\ T - TT
Presure Heod | Ve\ou&g Head & dalim \t ,,.\\\\ é %
Head ot different &ections 0OF the : e
Pipe. 2)
Totad Bhesgy ot Seckion (D =P 4 vy 5 |
W g Tt
Tota)  enerqy ot seckion @= P, W .
| . - 4 53 +'29
TEL Jowng P 4 V4 : 3
w ag th with By %H’L

iR Nl 1 —

H Pipe netwdk B o tncorrectoy sysktm of pi

Revero) toops @) Circuity.  The RPe  exam
Of Pipex Ore the mMuni eipal
Cities ONA tabamt&ﬁ Supply
fequived To determime  Wye
Plpes of nerwd

Spem . In such Aptem it iy |
c\ibl:ribLLHOi\-O-f $low through  Variouy
(O The flow etk each Funckion must be  equal 1o the
Flow out of the TFunckion. Thi ¥ due to Conkinui by Equalios

www.Jntufastupdates.com 31 '




M the algebstic  gum Of tead lowes tound each loop must be

20 this mears  thot in  each toop + the low Of head due o flow
tn clockwige  divection must be €qual by e o pf head
due o flow th anticlockwigze Arveckion.

W) the head low I each pipe ¥ epsered as he = ra The
\alue Of o1 depencs on the tength , Diameter & Co- efficient of
Fickion  ©of Pipe.

Value of n 48 Turbulent flow s g

hy = Urfxixeb (V: 8 . G
D'ﬁ&cd A %VFDL>
- \J{fo(QﬁyL
Dx2q |
= HUfLbxa-
Dng(%&)L
= Ulat
) RACINS | vl ‘ﬁ‘q.; L
L )

WY (Yo method 1 —
e
Potocedure 4 Ha\rd_% LYo method #® 04 followe *
{‘ Z:n N o 3 S p . )
thit  method a bl Bittsibution of discharges 15 mode
orbitory  but in &uch o woty -that ontinuily 89 s satisgied |
ot each Junchtipy. |
. With the Asmumed values of ], the head log o each pipe is
colentated atc&dir)% to the equatipn hf = re’

P 3- Now  tovuider any loo,;, the Qlgebsaic dum of head lones
ounc each foop must be  Aero- Thit means’ that In each logp |

the low of head due To flow in elockwise direction mMmust be
32

www.Jntufastupdates.com



&

€qua) to low of Head due to flow in Anticlock wise divection.

H. Now eateulate the net head lom  around each |
the head len  to he Positive in
negative in anticlockwpe Flow .

oop Considerin
¢
clockwige flow and 4o be

I e net head ley due to ~0Mumed  Q values
zero, then the Omumed values of & tn that
Buk if the net head
tero then the

@ the loop 4
loep 15 Govyect.
oy due. to  amumed value of § iz net
Asumed valus Of & are Correctod by nbyoducn
Q. Corveckon AR A\ the plowa

—Tra)
>rn.

COwection fackd A =

n-~)
&
o

S T
§f the value Of 28 eomes OUt to be Posttive | then tt fhould

be add
ed o the flows in  elockwue direction and subbacted
from the  flows 1o Cnticlockwize  Airection.

A -

6. Aore  Pipes May be Comron b t0o lvewi by , then the two

orrections  are Qpplied o thue pipes.

T Bfter the Corrections have feen Opplied o each Pipe ih
toop onA b -ant loops , @ second trial cateulodien i Mode  #3)

o LODPA- e procedure 1 Yepeated B\ AP betomes Neglible.
clow D
;L —t €
ALHEN * ~
Y (xf}\")f}@ ( pd 7y
G’\ ‘» .} “H
A k\)\
Node ™~ Flowouy
‘\)OO *
Voops

ABLGFA , FE&GF GEHG , QUD& & bLieng

——————

@

i

www.Jntufastupdates.com R



A AT iy TN O

L)

www.Jntufastupdates.com

34



-~ UrT-1y Me P Sive Samleat, MTeck (Sbu
| Asst Prof . E.
| ective Handout FLOWS | stPiet. £ C EvDepdthrank
Obj@c:kv% .

AL nd 4 Ty ('o’:?c,/ Z«O’LL co'«\\. be P.,u_p_"}'b

_» Desc Y.- ée_ ?Cﬁ “‘D‘i re WQY«M
= D gfzxem{\'ah Hhe ijes of flow
- &%-P\i:-m -:C’Qw bebtroeom chY«Ht( P’Qt'd

> et o $low Havoush Io'n% plakag
—7 De Scvibe < (mo ﬁY&ﬁk Ynelined  plafes

—> _sclve. poloms  based o Ty offle sid conceply .
Dat come g+ |

Ry e emd 4 L bpic, ‘}ou S be ol ts
—> Umdeystamd Rejmlct)s erm'w

— kmcvo ook the TEI’U ? flowo
- Uq\dLysl:&mA "f‘Lu_ j&fm be-!—we.a/y, e ra“e,( P,&tEA
- ,‘/"VHSLJ albout H. f’{bw _‘-\RYNS‘\ 'o‘\ﬁ ?‘c,jzj& onndl 'lx\C_\lv\Q‘)\ ?‘&b&.

9 ITllustrabs problems Imsed oy the afdesald Conlepls .
- Tofrodickion - | ey floid
—-}A F‘PQ__ RS o closed C_o'nA.u:ui (,Sg\:c_\n s wSed ‘ 3627_ Caxvyyt™y Floe.
undpy pYesSSure ‘
-—>T."ae s ave Co'hmmm\j civudlay

- 75(5 e P\?Q_S Co.x¥y f—(ulah tradex P‘C:L.SSKY:L/ The ‘F")OQS q‘uﬁ

Ya s -fgu“, o |
—=The {ud -ch‘ma e pipe 'S Q‘waf Sw‘z}u'ick ts vesistonc

| due. 4o shean o
__> i-‘c o CoWws-2 betweinn ,gh:;& qu-‘—t’c\g arxmd the L:o\MnAa_:n

wall 2 a% e PPe  amd betvenn the Flud P.u-kC\U

tHunselves  Yesultmg feoen e viscesily of Aflwa
>, e ve s stome o e Sfho egr £lia s Wa}\ ‘\cmmuv”,

et Ll Ropadl vesistamG | |

ey .S&c_'kc'n .

www.Jntufastupdates.com 35



—> Cimce Cevltain, arvrount o% emeveyy possessed by I,
floding  fluid ol ke comsumed m  ovex comimg i
yecrstomer to e fho, theve ol Al be Somo_
loss o emryy Tim the diveckom of flow.

— > Loss £ emempy OLLfoamoLA on e +UPQ 4 flow . The {lows
of £hid o e moey ke ity lardimar & terbubs

—> The  erdslime of e  Too Typer o flow , yip, lemdimer emo
e bt L toan  fest  doronshalid by Osbdme Reymeld’s
N 1833, ol R hadp o A siwple M_Fe;("w@/ni AissGugsens .

(KC:’«\ old /s Ex P“"“ vt

-—>-“r\e_ so_Eu_‘) <hotdv  tn -Q-\'Zuxe, comasishy o&\'t\\._ -j—ul\ow‘w\%

K Comgtond  head tare. e wil udir

% vaall tawll containing i:)a_
¥ (:7[61.55 Tabe wikk e el NPT Y | ercyomn (o

* R a_Zu.\ a."r\\\a \IC\\ ve

\y

g/ass"fu\pe,

N A\ N
4 -N'i

. /vr
det

\/a\ve,

7Z&jﬂo)c\ ’s &L/quvqtu —)(—d olymdns’l"ra-}-;na

low

The Gpe} °-S’ 5 .

< Yot 'H\

— ‘—H’W— wqj}—'f (D’CLS T‘OG\C’U; "{o :F(Dw g’fm H\l— "l:o*'\"-\ ﬂ; Z;\-;w

3)&55 'tu)e—e— Yasto Q%WSP)'\ME» oret . Vejoc).],; % 1) "
Vaﬁiup Ld a‘_)‘; UL.S'H'T‘.Z —H;\L Ye Zou)q_-]-;.na \fC\\V e .

www.Jntufastupdates.com 36



-2 A (ICLU»\LGI aLJe L\O\V‘Vh? —_H\n. S G- _gf;‘aoljﬁic wel]{\,(— a g _ﬁ\q-f'oﬁ
J
walin . e twmhrodaced vt the  flw of The bell-wouth
'ﬁwoua\\ o Svoall —}U\oe_ .

CO‘Y\c\usim\s

—> Frowm e %f)?_fxm%\'l W was Seem That
W‘\M\ T veloal 4 flow (oot low. I

¢ YN W Co-
—%TRL olne, Peon "Y\_\'l'\l_ '_(Sﬁ'h O‘B @Lcum‘.mxﬂm
sheasght  amd  stable £ Javnent

Possimg thvoug h the glass Cdoe .

s steadily TThak it scareely &:ﬁ
seemad to b m swoRes . (® Transihon

—> Wi nevease ' the Veloolg oAf-
flow = cvkcad  slae e Yeached
ot chidh, —the -:f\\amm of aLac showed
1~(xea~nlcﬁ\l-‘{ts omd Legwn o wavex,

, > Wih a furThor Ywevease M B Veloo By Appeaxamt <L

@ Tub(hu\?)ﬂ\' ¥ low

.:.c,l\‘\j A flow the &lucb&ko“g Tn chg,z 4 lasnent ;y\j\qssii.be
o flowand o dye became e
lemse .

cyoSsSS éedﬂ'm afgf

—> Ul‘\\maib,\:] ~the CLJQ_ A(Ifu-&-td ovex The enshre
-‘-k" ..—t\\oﬁ—/ ob.,u&e te the %Y\T@.Ym‘\mahnn o‘_’f e \DCﬁVHQ\tS et Hhe
flowmy  flua. |

—> F;Z'w{e ehor —the A2 ffevenk S"’:qjﬁ 4 “he clge —f((amnmt.

— Rejmo\&s Loduced o W s WQMM Hak ok low veloohes
the om’(«.-;w\mjl;ns of The FUid pddicles was OLHGCTKHG.Y
ged  amd  that TR flid paiRcles rooved i panalle
loyers g lavmimae, <liding past adfatat laminee
byt ot mimimg with Fheve . This ax FRe vegime of

Lo Y 41 w) \@vcvégntufiastueggﬁ.cpm ' 37



7 Simce qt j’s'\d/ﬁm veloahes —th. che flawey 4o fuseq
_r\;‘rouﬁ\) 'H?u, Tt e > 9t was a.FquM\t ek 'H‘we Yt _
- Y 3\}.*\3 o—g '&\L 'glu.L& PGS\'FC-\P_S was o cC u‘(t\hz 5 0¥ im

D-{JF\.LY wgﬁs 'ﬁ\g_ flow wea S t-.r‘oulwk’ 6;3.*\,1 LC_)> .

s The velocls ok cfadh e flow c\\%ju Lrom the |oroimar E

Db £& the cose o = gwew Clad ot o gve?

*tw\\auo. e oma o a A,;Vem P;?Q_ 3 kvwoton Al
onked  velouly,

—> The stale of tlow betweony these Two 'tmse,g o +low .

o b “tyamertional dake’ Cg'\_ £low tromsiKon).

- 0w the basis Q‘D' his w‘fex‘xmﬁm\:( 'D\odww\c\s cl.:.:eSCO\le:(U\ That

Yoo occuxamte ofF loemmay  amd  Trbulont 4low  was
‘33 'H\n— XQ_\C.L\\‘VL .\,h&arh‘,lacﬂ.w c>;§'Hv, \\e_x\';m a-&

ao\.wma
-P;\.L \I:SCM HCLX‘
_— At (sas Vi dicaded by Reywol

even '3['& ’HV- {lL“iA/—‘ "‘)o.\l\\ 'ﬁj NewYy
ViScoud _&é’)cu, e tonna \\D‘cac\ow{\nm ouad Procefshe

h-ﬁ'\i- % '0\,\) e {a‘(aﬂlj V:&Ccu). v C\\QYQ_E‘I_‘( .

o \1\\13\-&;{ \/e\od‘kas o—g' "HOU.) "'\?\L ‘m\ec\'\\ct\ 'fs%i_
V1S e '§§SCL5 RQJY)DI“

Az Haal o low veloaihes of ffo&-
Srvoall V;SCos;\'«;) -t\:\!_

—> H owexe)«)

‘\qve_ PYQ&om‘\ﬂamu_ over the
oldid e wevRe 4, viscmes £8as  amd Nuved ot

a  Aivaumsr ooless ?c@la_mu?:b.x )

[ l ~ ‘E ?CL ! °
\,

Vi scan s £
- 74(&%&1‘7\5 —ts Nm’f Lecond (QM) Q% snehon Hhe ' wodeh e

= .‘ "v b
%& . r‘ g Wwvaj nﬁ]?astu pa!ates.com 38



masSs X OGcCC dwcc'w'd\/)

= f x Volume 3 accelanabhon |
2 _ ol "
- £ L A (L/_T'\.> - P L v

,_Q-\l m‘\ L&“{ l'j V\‘ Sz A ’féc.q_ FV ; < ?\\({m B\\j N-e/\.ow ‘¢ LM,7 Uz,

\/;S(_oa;k o«.}/
FV = T x Prea |
- R >L. - = QAVL)
ahj o

Re & N, = (LLvD) - f£vi
pvt e

mea/v@ 1o coalled Pezjno’\cl'i ‘mm\oﬂh;

¢ o R L
‘)'Y') {,v«'-:a._c\—) QMA oc)_'.. , Y&Sfe'c‘ VLL‘_] -H;\-ﬂ— e sl 'aﬂ/ﬁbi ’»«1
‘l wL ‘ c a\'atﬁ N
el Viccot ls oA the '-Hoto'ma £] 4, Vst <h

v~

- xnshe CZL \(Q_T?\LS%{»akv% \}-e,(OCilI, =5 {-low cond b s The

—> ,ﬂ'\"—ﬁ Ctmex\s; ce\ess

chayacter sbe l\\neaﬁ\ Al S o,

'ﬁ\ﬂ_ co%e 45— {'{D\o -H\YDU‘B&\ P Fes 'H'\.._ c"\a'xacjix\s#»c Un€a
Az—mws’ L i taken o T diavate D o The pip

ovod Hhe  chavadivistic veloaky 12 taten as The avevage

—>

Ve_\ou.\’\u_, pff &lfio ok ’f‘ul&
—  TThus %m}c\)_s W€K Mumbbey  be covmes (f-ﬁv\ Y

D ng Y. | Ye v.scos.kgghws g
e

e S—

Y

k’} *D\e_ Qeﬁ had\ s W-L’I’f\\ﬁx ’( s 'f_l’\Q_X & o \V4 ?'Yj ws Q'gu.\ }O o O

T YYeo\ic}ﬁms bfg\de\,_y -\\u— élw "¢ (am\ "o 1\ L—.«Y &Jo,vj

www.Jntufastupdates.com 39



—> The \“\;\‘\i\\a \Y; olue S Qg RQ‘:{'Y\’D\A s Tumbex cox¥e SPéﬁ&lv\:
{0 (_\Se\.:_t\\ T\N_ i——\om o&- ‘&\M e o P‘\\D& 'L ei"k:u(

Losmiman 8 todouliad ot discuszed lobax -

| ' ) ndicalz
—_ —“\L%;st,,c._,_% tovo £ low ‘ce_almes Thoy oleo be im

) Y
Uk e \\e\\: 4 orad They a‘.wu_ wmw os Shown m*}

F"a . APP@\OXI«_( -521 TALASUN Y .*ﬂ\l
Loss 3 KNead ' o Pipe.

— _7116 ae?@\a,\:.g Mu.bro;& s s’t qg a wnt
?"Pa ‘% a Crsuma Aimwnnjlx} + athie N a mmowﬁ;( s
connedad 4N muasuvimg e toss ¢<% Read ‘\f , occwih;
e lengh L of 1R ppe.

'ﬁsg'\m \’W&-LQ G(\(’a_l

— _(\mc_ head \scs cown be obteivsd 4o T o ovnefy
veading &R o  poteddr dischavge amd e mian
veloal, o8 £ low Fvough Pipe  com \a@iﬂﬁﬁm\m&
T e ~vacasuxed A seladge |

—> Levoad Valws % BRe haaa lo&‘s o ht T be ol

— o d R Re Cc'wo_seem&%; VAN veloukhes o4
Flow o £luig www.Jntufastupdates.com 40



~—>Nowo ‘u-% & |ogadithcaie P\u\*c% .,\, |

Q\ﬁ' or Bdinde ¢ and e f'ﬁ )
/L> ,ﬂ/
- ' < /
Veloals NV as absassa 1 & |
40
prepaed ot el e od "
/&‘uuﬁ \t’r\ Q‘\‘a . .
) " 1/'
N F'.Yb‘m e v ol &?Q fumd L‘%Tk
thek 88 Soolh valus 4V T |— &
te  plot e @ sheight line” 24 Ff
w‘\'ﬂ\ Yes S‘OPQ Q_%,Lkol —&Dh U“-“.‘kl . A [
3 This conhvares  wpto Cotoue ?Il Spoen ;TL Tt H o
b g v, mupestd by SR

Pb\\‘c\\” B a 'KNL -‘(—’ZU:‘&/

Jieh Tros  iwmdicotis fhd

) ) L Fé "P\o\? % "'f‘) ¥/S \/ .Sl-\mm\é
K.X??‘Sl gs lovsen @_¥‘lk‘\i°~,* Pb\x\t %VC\OQ‘)\'

_———  e—

ng?m&?md +* PU\\'\\f R
*kn.. \\MA \o % ob.Lu_"\'o "g'(\‘ﬁ‘\‘\ur\ m\\\ (Q,Q ch*(td‘\«a ?wb?&\kcmo)\

D e wlethy o gl o shadfohe )
L
—> BG«:S@.\A TR pamt (ETN LN ‘m\QYaOL%%ma veloaly 't
ool B prid T that Thaxe il covtoim Hromsikiem
75&3;‘% wtﬂ:mc\l% ‘-\-F!'G poimt C.

f\) fDWf.\'na bSe\ic\\ _'“\vfe '«$ ey OJD\N-P’V vacYeage iy h
valt ek olich Ho lest of head yonies .

www.Jntufastupdates.com 41



- 74‘1(7{1% %M V'QZ‘\@@ % +r A et oy has Pq&%&&/

@20&»«« e covve  pletaimed 18 v the  Hae 7
Ly 5 Ls ' . L 139 Te 0
O\W LA tor Th S(D{)e/& | ngmﬁzqm‘j '&fﬂ'ﬁ P o
—  flowevex 5 L Kl vebboln . ?%g\ﬁmgﬁhﬁ ceduice d
. . %
from o ;j\ebw\ Valie | e bme RC &\l wt be

vetyo tod - o
.. ‘
—> Q_mstt’;cx& "ﬁ\f\‘ ?b\m'\z ooy  be e—\ioﬁa Cuvve SH , &
‘“&Qm L;B . CLYB’OLO& . %.a
’ C\rﬁ'}‘\\ca& o

—> m P‘S\"{\f FS e k)\’\b‘um a b m U‘P 9&\/
ored ;\*kn. Pﬁ\w\{‘ A e IOvaune Qg .V
= The Cg\hg?m\&_.‘,\a veloahes e londwn ad .,.anpeﬁ\,

CxRead \»@Jadb %' (e cxyvheal U&Oug-

y\’@cw 3\"4'%‘(&1 ?1:

S Dk 8 Ahae serw That  wplp pont A TR dwop
p R Bhare- twad  due e $eieh ondk ves\Stama 18 A

——C’\'\ﬂ P‘GDP&'\'{ma} +s o QAN Ue,[otl\; %1’:70\0 \/,.
d{‘;o\x s "HQ., ’xon\g,L q‘%, La\m"\c\le '“003.

- %EZP}\& PU\\*\\" C/ !"F\L AJYO\O S P?\.ngu,f-a -qﬂio\& CQ‘-*ELE

CQK:CH“\J\ he s sarate valieh  ab \V} wﬁ\m m romgx/

A
ﬁm \":}L "IE “L.O P 05€\‘A.(_\1»\ ‘\_’; m :S‘g\Q_ OE Z“&ku\k,\\r;:(

—> ReYreenn ~thao T ™ oved o QE,-Q T betoseonn

— Sy
e feﬁ{m@ ,%
K‘L’ v{\ MS; 'i"‘l. Oy

[&N‘h«iﬁ&}\L 0‘\!\(’%& MW&—L“‘g A\wa__. f z@:&/&;} g“)‘ e ®

Mﬂﬁmfastuﬁﬁﬁtes.céﬁmm TN F{a_ 42



COWCIuS}o%S &"Gom -EQ\B\L*(Q'.
_____> ’n\e, L,_,P)oev CY‘('I‘; cad 'Reﬁ-\qolds "a\u“n\\:&\' C&}"Q'&me{;“a “{‘5
'}D@.\‘(\\' @ C e 4 U‘-t')‘DQ)\ L;.'VY\‘\JT e% iGUVY\‘\Y\qj] ‘%IDC\J T P\?Q‘@

ook &"*’“a E’,ﬂ R‘Zf'\r\o\a\ 3 ‘{‘0 b& (OE—','L)P—QN\ ﬁlbob'fb ‘Ll{()cb

— Ba the ppor erbed Rerdds auber is ndefinite,
being cufmo\wi Lpon ‘Bl distuvboame afgachha e
flow, ,S\Mfo_ % anatey - a% Pipe, Youghne ¢e 4 PR o;«\‘ge%n

—  Thus 1, Prachcal  yolue z% U.\a?d\ cx R ead Rejmnmi

Puave b oy be o sdoxe & 'f*b Ue behwerm 23m %o Yoo

ST The lever cikiad Remdd s meeter 8 Slow of fhed
o g ey e A e f e
wepitom G

Cy Ae L dicaln o condikon below ashidh alt Eocklune
emt,v‘ma he £ow  &om w Souvc onl e OLWL&
sk by  wiscofly  cmd Ty gely o Lok befow
el lamimar Slow ol 01&,7/& o coun.

C > Expomuctally e vobae o T fmser eviRead Regmlds

rredoen ot -brom Lvd e ke O-PQXOX""“&E\:I ULOHOO,

i 3&{109—% Wo\l&s iy bey 3 2000 °~m0\ Loon ‘ﬁ\m
'EY%S‘:{';O'V\ -{?ﬁ«‘m Qx;st( .

— The C—!’hCL,P{' % Crcad R-Q,ZN»O\&S urmbe v rhic diLs—'HmJ.u
_sg].\u "H(,_ yggjw a§ (,ann:\-\ow c\mtj (:L(LLALZ.M"{— fﬁow bs

Ymdzed GI/u:ilZ u&&fui . Y, S&‘olj o‘f VQY\\D‘\L& Sluse
$low

P\Y\Q'\\ oM oL .
www.Jntufastupdates.com 43



Yoy g .
1
'
[ Lt
\
.

5 $
; b
- - LY T il
- a = , NERRT : 4t
[ A
v

;
o
j ! ;
I WP T R Y A€ e TN
i T, o] K
& ‘ .
. B S e .y F h -
— 8 o &
' . ' A !
A aemtr Db s ~Bony A "
MY nty N . .
RN IR ST N R
e
L
; p] i
ol [
H T £

p s . Y e A 5

. wgm AT EY [ st St T Thoognet
- s : S RN

o hanE )

.

5
E

[}
- ', ’
in o e ©Rewdae T e U RS

- . R e
s e o e s
o s -
E < E
. i — - 4
-
b

www.Jntufastupdates.com 44



How *\“‘soug\a ?&WC‘*\\e\/ﬂ"*m — Beth ?\aj(&& ot Reat

7
|
Velott, dieh buken gho%zﬁ(ws
PR R LA
T
\ E;.,’*_ g Sy S» CSZ,
% %9 S
£3l£?]63.é2ﬂ:14_\_ ~
= \ [P42°F Qm‘:.]{g&_ #f
LS Lisste) = Z
[ | \-Q—"\?\

IJT"X, \'—’>‘ L — * f;/o
e o j

Figt Lommimar  $lows betotin oo firxed paale) flad Platiy

3 lalh‘ ”‘)Q* E lom O& ; ,‘.AJ‘.A be—kww\) o E\Xed ‘ LY 1\\ e
> CO)“)S\ )]

locakid  of o distone B apext,
ot glda of length s

asl SL\O[&\\ RN g‘—-\gwre

£lok ?‘a\—eS

_ A .Srrnqm xe c\-evvxz,‘,\l e ley,/vd?

o f(ez_ BOAAJ AL ghsum wm Sa(ﬂ?—-
—> Le{- ke lowey facw of . Lowank be abF a drstama 4

'JCK #. lower ~Pl°~h- omd  have ek e \/etoc;.l:; ke V.
YO
— A4 Hre u_‘ope.i'{au_ q'6 Y 2lorment which 18 & o distema

Oit (!H‘Ja) 'ffmm'ﬁu lowes P#Oh) Lk The ue_(od%j be (V+)

~ luid ‘st akwve fhe
‘é :_?g c$v ‘|_g Pb&'\"‘lve_ Y, ’—H'\.L 'f“-st“l 0 'Y\a i R

be o {hwerd Al acvoss
Uppey o,  of The ot  exen N

Mo ‘*?P"}‘ dota .

. . o o oo\w _{__D -H;\n. (b(;.be‘( fm(
—  _<iven (a‘(\g /bfky. .S/owQY TOVINg -Jﬁ(w& CLj

\ququ\-fl

‘ ° ext
ternds +o vebohd e “rna“"\m Ve, d e 4 a
:{—@)CL sq  TRe \oteex Lo .

> s theve 0% thooh shesser g omagmikde 7 omthe (owey e

P LY

o A <?’+3_£ £'j> on The MPM S&QC‘L% e 2 limont m he
=)
diveckons ot s Jntufastupdates.com \ 45



—> T ovolev to oo lans Co the ‘SL\L"‘\“‘“”Z dR s T the CE:ILLLC:
o PV@.SSU-Y& a‘(ac‘hm‘\” "h 'Hi\( Cb.xec"\'om of' f[oh:) W-—“i’

be o oowteimed

> Thas P s TR pressare otemsily o T left oo §
He olmw7 @-!— z_i’( $x ) H\M, Wil be Hhe pressure g
on e yigh  Fea  of the dlomend .

C5 G e ol of The olowant ot diveckon prpndican
bk paper s £z, The tetd G achmny on TRe
Qloment towards The wight s

Ef_gwcja az4[6+ _{’_g\d__n}ma _
[?—(P-)—W ) |23 5

‘e moD aceelexahan

‘f-gL .sfeaAA_, orad LLX\‘\vgvS\’VV’ -&(ow/"“\'ﬁ-‘(e.

ern G ‘H’\‘\$ —{:otq\ —9{,\0_ mnu.st he -Q-%,\.,Ln&_rg %-WOY

—> But
o A

”QP'S*'SE}‘S% 3 l‘tém&gsl-_—o
S Bj

>-Je 0
_y owiding by M voloms of the elowunkt (4x 4y f2),
- > =
e B,e,E— =L >y
| 4+ Newtownls Laow £ Vi scosity &

Ny Sheay skvess < 1 e
\Q’hn‘\'\‘\aj\ {'(Ow Cv| d,d

—_7. Hma L;:ﬁ _Su\-:&'g'l'u""‘b“ T —ﬁ:\_,_ q\>ov.e_ —Qg,uga\%m'ﬂ\g_ '}D“Dwmv

Jo flevanial  Sguatom
n-

£& _Lo\'m'\-nao( $low s ob‘éaingd/

ﬁ - . 2N
IR N 2w
,_,,7) -!;Y\CL y %5) ‘,S ;ijILﬁ/Y\M % (d P l'rfte&x-‘-.ma 'ﬁ\,o_,

above Q@Lm\x‘.m ot & W th \’asfed‘ e Y zives

o .
—~ 2w,
N \éa “U)a%pdgiesmpm + ¢, —> &6



@

> —U\L Two Ccmsjfwh'tl oi& "”‘\{Q]Xw\%h‘ <, omd G2 MY be
evalalid by neoms o Two boumddy  Condihoms.

—_» “Theve Iaeiy\j m~o s(:f. of Fludd et He tfom solid

bou.m AQM Suy :FQCQ_,_Q 0:5t '(_\Rn. F‘ etbz_&/

Vo ot Y=o
oond ¢, =O
Vo o o y=1r
— /\}ow e 0«.& A,  value of Hvst Constamt t,% ‘.mtzxaé';m
as c, = - B _)_p)
b SNE=

\ l o - —nu_ &0((0(!)‘\\\
—>  Toivoduciny these values S Equoahon @) p

e%ua-\-}@ﬁ ,f-g\ 61_\9. Vdoo‘.l:, cllsﬁ‘x‘(\au'\-\‘cm vV S OL)‘&Q:lY\LCQ\
L (2T Y (y-y ®
V= T >w>@s )

Aidaﬁa '“BQ&_ the \r.a[ou\\’{, A.Zs:‘-x:&su-km\
ey 7= Be-’-wenm° 7)0374[[&( f{a{ P(aﬁ_
m‘\& - CDGﬂ b&"'weﬂ)ﬂ

- — Ey/ua\"';m g\D) T
CerNve &-& -H\L Le\mtx\oﬁ 'S’t

s oo Poaﬂo&ﬂ)\o\ it 1S V@qu ‘D&ha.

e P(c\!&l. , R
\\-‘wc &\-Z'*n ‘f‘éﬁ-’— PY@SSUJ‘& ako\A:.Qmi’ \hnéhca\{id that

P‘res.s.u.-(e 1 The divechom O;F f(aa

—teve s o cLYoP e
— TThe N AX | N \/e_tocil,:; meax SN pecuy o the md
(?Do'w\'t' Be"'&oum e ;P\q\'-e.sl

" .
Ve ax = R —f > @]) \ = 2 VW —
e 2% =2

PO R s Y TR
— Pre sseewe ZA@L Al b&f 7(_,;)
www.Jntufastupdates.com



—> Dvop m Phessuve ‘ﬁiaa‘ (A£> 'S givewm ay

4\4 = & -f  _ 12pVvL

w o g™~

s The  dickaboken  of Shesn stress im A {lowing §

- L buhsn . be/

acYost ey Sechon  of the Pua(\d pl teg  ~ooy -
O\_,j};( e d L’j M.&ﬁhl\w\a Ec’,ua:f\a{\ dDJ NN New

lbud

%5/ T = H%\é )

¥ Flow Theeugh L"“J prpes.

5]

3

P

S

g Flow thwough o long P19

www.Jritufastupdates.com 48



C&))uj\‘“g L«},ulco Qarmrn a weSewvumy A + onaths
Py as =hosuvme —F{(?uwc.

'\(G_SLXVD\\« y

~ > Let Ha amd Ho ke the conctard helpk e liguly

< 1fcu:u, Yo Moo vesexuwivs A oamd R xufeu\{ve,ﬁj oo Ve
L

o Gouhve o T Pipe n
— Furlher Lot Zp amd 2Zg b ke helhte of th Ghres

o’-g tRe ?'u‘oe_ chL’;s Cm\x\Qc\l& v e YQ-SG-Y\JO'é;“YS A oamdB

YQ-S"DQ chv e_\\A .
> N 3[ V s ke omeom veloaky of flows  thvough the
e m he head loss due Tt dcHen Qe

pre®
\“{; _ogLvy
' La’)
(e e £ - i eh oo :\[QC—\‘éL
U o Velochy of #luid WNGHY
8 — ACCQJ—Q—YOC‘:NJY\ o\‘uL +5 38&\;'.(73 (-mAV3)
D - S.ML’N\Qt’V % P\‘\°e Q"n 'W'\Q:“Y&S)
\ 1.
.\‘(m& C"% P‘Pe‘ - O-K—_VQ
—> Head (g2 at e <8 é ) S
| ' ‘ pipe S -
_ > Head Lo A ke exi€ o pipe, N
\ . ) ar Qbe_-\—r_ogw PO',.,'&:— @ om.
Iy 1w Remolli’s 20 0. Y e
—  Apply g
@ TR resedvexa A ed B MSFQCA;V‘?«\&/ we._ DL\“‘QM,
, " 5
- Lv V
_ Pgt Zgresy oy £EV 4 L
et s el 2, | 24> >3

D

(é/ GIP‘ T =, kﬁwﬁ%%u}gg%dzté—gcon‘g—;— QS_ T &)9



S
2ot (a+ 20 —@B'F?—‘z) = foces
3 N w Ces
)/\\L Ye R e "'ki_ A.lﬂle,vzm&_ ) —“-\n. \;}m&-ﬁ X
e

Thus
. cesehvoly & A amd R .

H = v"Q.g+ f:)/»@

29 ~

. . . L o
—> E?MQ‘HG‘Q Lty 'lmAlqu.m that ‘u\p_ AA\%‘MQ— 2 —H\L fzf:' J
| e R +C00 .ve_Se,vvo‘ﬂ’-‘ at the e ndsa c{

SLA.YJQ'QA

.Q_?/L,Lol ‘o the ESuw e/_g #, vodusua head losse£,

Pipe s
e wnkmousn Vélod‘):'j may be ccmvpuﬁl

—> I:rm“ s %ua:\-(c-“
000 H e the el n

— G/:g He ?\ioa s lo"na C S, oy e Tham

| 'tk.o. (% QJD head 0QM—'~ o 'S"f(d“% will be ey (OL‘(B’L
sk e e lossed o oy Mo be ‘nea&t\z'/_
!

n
t&_(‘

-

as

Arexe by -S\-m?\\f;d‘\ﬁ(j e e.rw_F?\,L%in‘m a./.S)
He $LVT . 3y o [23HD

i fL
° ! 1 7%1.,
—> G/.g Yhe Prpe i f "N
'Sc,) w ® A;..Sc‘ho}l}wlﬁk . Q“""‘O&?‘\waw the = s
Nesenvot P

chx % -H\UY’ lDe'/

23\ D f
e s the haght o ke lguid swdes
A above e wwwﬂﬁﬁlfastﬁ’ﬁ&'ate%cmh‘ pipe 50

! ﬂ'{r__ YeServerr



QS) M Ervelived ?Diﬁs

(OUYY\‘I\ML?\ f—lom Of‘[“lﬁ'&& RS Ihcuvu,i as

cddibon R ‘o‘(tss‘*"e omd viscout 3’:5%

5 !K“\,Un "H{L F\/Fe— ha.\y\ﬁn‘]

ghsusm ™M f‘;au‘(e— i o
odap become aggd\‘va.

; Svaall eon Certv Cjtu\clﬂcol &llifﬂ ij-lwexd) i
> C,O'T\_Slch-Y A
_9 0 % [Wd Vs S tRe c..ruj({,\.t (b§ the
SFQ_L; TC W W the f’ <9 '8 )
N et ¢ c).o neoavrd -
tlovmont 3 s 1 Wy )dw | achmy V 4 cally w
f | covned 03("*'\501;55
—> ks C°Y“F>o'n9.mt A the divechen of :g"owbe‘ C o
: a}u Io -H:.L b e
N 15 e e - Liveehow 1S taleam \v‘h “"S'{P\s

+a e \rdvkca.ll»j u_‘:—uaj\&)' Lot

) _digecBen VS
e A cdragoonding t Gnoh

OQ%, Mm&h\b a_ c\v\cuné,z_ ‘m) Q)J-A/QA"‘M
dv of T Lluid oot ° )

www.Jntufastupdates.com 51



—2 ‘,ﬂ\t&& ff(m {-.ZLL»(&) Cs€ al./t) R - "—d_\ :_3\%.
x A%

— J 2 ‘ .
7 o.(f\...c\, "ﬂG. TNu~u g &\aan hos betn CmSw‘oLurecp Aeca.q.ce
'ﬁ'\.a. Lo o 2 Jdecxesses o tRe' - distama 3w wtxeaSeqd,
—> The  comporowd o T eyt of te $LLd oluns may

Hus be covittesm oA,

—

Lo Otewe = [ofryad] Fory o wmhae - G
— TThe othex QfégCU; o«:\h\j &0 ‘ﬁ;l’ £l Q,QMNMT Se Re She ¢
oma. P\(Qé’gu\’& jﬁ%&); al Qf\m_u“ N ‘efafun(e.

—) I e absesce “8’ axny qccej.e./ra.%\‘m) S c% AL e TK‘&CLA
&C}H‘nj o 't‘k,«. Q/QQAI\'\-LNJT \lm ‘h JG.\'L.CA\‘W\ o§ f(ﬁh.) PRSI & AQ_
&uod to 2exe . Thus

e
?’TTYL__; G-,—é_f’ %S TX\"_L.)T\‘\:\’AL - Té’"")&l o

= -2 Yy = -2 /P, 2)¥Y
D’L(1>+l~*?—),{’ > (w-;— )-7_ ()
T L 9

__9. 573 &J('\lcf\’\) L\;P’G +L] re)‘:m P;"-Qo\m\yic \'\LQCL‘

— AL pp>, eccdding N ews Fon/s ZM«{ Vis co & g
R '

3 CR I
& >N - W el ¥
By =~ M % -

www.Jntufastupdates.com 52



_A
; The V&\O(;-\:J ng\b_ 48, flow Y o “nclined P‘\PQ g

| f N n-
L i 7 ) G )
Peoblemn =

0‘ ()_,‘Lg;'rv\ RV

%{ v a’s%

ohow\\zja?( orad 1C Eown (UY\R(
s 50 ..§8> e 1@\(&‘(‘ 390 ™ eund

S The phettone ak The wpper

i

ity o PIPE = 02w
Leoglh & Pipe s = (sBom
Prssuve o oppey end(Fi) = Jo3 ) lepa
Prestuve ot (owerend(f) = $2-95C)pa
Frichen  Factk] F) = o032

‘. Sada 4o be calwdaled:

.ED“_gc_\\a\rJL Tfm.gfz P;P’\@\) k
2huts o ' ’L\-g\_\m\,na *the P -+ be Pc;ss.l-nj Thvous

—

Ho lowex erd  of the p\pzj"ﬁu_ Aalim head -I-é\ﬂu.

o end  =F B pipelime s
| = 1) RS M,
zZ = >0 4 Ao - (3“’: §+?'~Sn)——\\ R
” —

L0D 10®

www.Jntufastupdates.com - 53



7AFP Aoy M‘htuﬂi 5, Q—Q/uo:\ﬂ‘gﬁ betoeem ‘fko. Cppes
P‘d'\ \ '\
evad, A, lowex ands c% e PlPQL-Y\.Q_/. |

o
j_'*’:'_;_—_—f' z,:i;_—_,Fv, .1—514-,\!_
A V, = Vo = \
T\‘\L’;W b loys Q%J\,LQA ea’-u.L.tG "f‘(?dﬁ‘»q/
‘/ ' a—
Bjc _ 4LvT = 0.032XISBORY o gy
24> %921 xor 128
T \%ﬂ 2%3«‘:\&*\400‘/&;& ?Ut/
S ‘. ‘
2 - ; . W
o381 i 4 Y ggeess SBENE 4N g ot v
9g 10 23 7810
DY s Vo= me s
oY Vv _ [l.ze = prg
AbLug
- L
91.1c/\x~sra,g/ A = —‘Tf: % V
e
. &
= b.0Y4RY Vnz
. /4
Result:

Drechare F}kfwfﬂ Pipe &) = 0.0489 «m/’:

www.Jntufastupdates.com 54



. uy‘
A O«3n J&Mv&ﬁbv -P:_?‘L 1240w la"t\a 1S Cm'nectz@@

S & Fe@wny  shoSes Suxdate 18 DT abeve the

‘ \ PR
CUSQ\N)}?CM end L b pipe . 04 45, Ha ‘w,&— H‘?Hwn/
. Scnme olxawj?‘ be laid hesde

T, w(\ot o d be e

‘)TJC..L *f:O\O()—,

a Second (D‘a‘:e, p% He
Fe Lvet arad Coore ded o
‘1 m JLZSQ\'\&XB,Q

%% o Pipe LL) = 2340w
Elevabon Q) head () = F27
ii,,;ca-;oq Pactsl ) =e. 00—

(mc,ye_cLSL T AAS‘—\V’W}& CQ &)

——

2 = /(1€ .4—0-0"—"’—3‘40 V
D. 20 2% G.8(

<.
1

Y rx2xv& _ 4 ,,,,/J
1S53

9:-50% \\.s Z:v&n b

) N
- Y xV = W30, 5 = 2w

( \" * \_‘
www.Jntufastupdates.com 95



G Ake econd  cose Lok & be ot dischege
i Adhe second half ot loegih There Qe
Two puﬁ\}w’ pipe  f The S dianetir , cach prpe
| C.o\\\\ C_osﬁ'lﬂ al-‘:‘s C—‘\m}?k Q-(,uoc,\ +0 (%\) | )
Aalso He Ve sk of flow ' oeadh prye ke Gu
S0 ¢ : ocs
o ha&‘g e Vdodk_‘ of ‘f‘m V Sw e st '\a\f af

Thus 0—??‘31‘\'\3 RevmmdV s -Qﬁ,\u:‘n‘m \;Q‘(’web\n 1~ maﬂx&*jﬂk
n ke yesdwvoaxy amd 'N\a. sutrlet % (D\tPQ) we-'Jet,

N i -

2 §X0-30D 74 %030 =

"~ —
F o = /—V__ Ecis- +}8,0+0.L3J
25 :

[Z=Y = 3.7 "s.

B
& = in (O-Zogb <239 = ©. 269 »m/J
- M

*?ﬁ. d\;sc’\'\ﬂ‘mﬁ& - &L_Q\

,;WCY&“%C—
- 0,),6 -0

ki
= D'oféw/J

% Fdwy— tmeveade. ey O\"-S‘\\% = o;’.i?_.)—x 6O

_ 26 - QL&A.

A;_v.c\\c&?& @—&,3: o. 656 *'m/

. \ -
S ttatasiy pdates.com 56

)

Result *



Y o penllel plades kept o dmm apt  have lomimen f!m}%
G bemeann e Gth e maxevelodl € pcwm/s - Galuld
“tha OQL;MJ;L pPOL wdie width , The shean shem at Tha
?\d@/ e Lffruma iw presie i Poccalls ba‘}u)ﬁﬂ/nm;
poiets  2owa opet L e velocls yhadiewt ot the plddu
med elocrs aF pcovmn fe The  plate il viscost
£ Al —(*ofLe: 2.vE2 NVw“.

Givern Do

——————

Sietor betoatm prallel Pladis(dy = onm
DM ousel marm 2%)5&3 (Moan) = 4. Sl
Vi Seo ity o . =\ UL{) = 2.uS52 ,'J*/w'/'
Dol ‘ES_EE__QSQQA:ELQ 2
o Dlschorge. ?qs\h,,;ehg wdth ()
Sheoh strers at- ',D(atu (’7;)
D fSamc w  presive (£-Fr)
Velocly (v, ak a L sdomle. 0.0 frem ©
Sdukien® o :
Teathly cose e meam velod of Elow Vi egusd te
*hm,»-\wmb gg.#kc o \R[oci\‘::
V=X (ve) = !-D"“’{J
The discharge P omatve wdlh plade ts stvem by
z- VB '.:E-oxm\) = D‘l%/j_c P ™ .

te\/‘__—, IZ.}LV* = (2% 2- LlK’_:x"O

|t

L\;Z_i lermeno M) N
. www.Jntufastupc%tes.cor'n (o) JL 57 XM




The sheat shess o the pladet ' Z\\"w‘“bﬂ

oo (2 YR _ “
v o= (2 >'1_ = 2Uzbx 0] _ g8 A
2 >

The ‘QW¢ cLffoune. betoen M oo pointy s
S ba

QD,._P,__’) = eV = lx2.4¥2xlox2o0
,B Qo.\)”’
> sg€33+- N = Cg.831kN
L L

Tre  Shead  skew  of P|m1;‘ alse givem by
e = b (2

>y Y=o

74:5 Sueh ke \rzlocl(; 'f]mdl.emt ak the plady Ts }\\V%‘ﬂ

DV ~
i = Jdo = M3IR 5!
Qé‘ﬂ)h::a = 6o S o
| =

2.4.¥ 2

the W/rol@ V at a Jdstonc %cﬁ)-om_w, o

('-(265\&({"_
:D?sd\o?hg& £ mate R dif @} = a.gw,} A T,
M stess  aft P\m O:a) = u>.)g ,\)/mv

D $fen .
vV, ' - www.Jptu stup atesc.éomﬁf”—)l gg.g'ad),ggo/%v
C/‘DU—'\B Q’) ak a distan(, D6 vy W?‘m: o.Q€>""§/_g



&) ‘ -
oMY -ty My . P ive Semdeal, Mje

| - N\\)
e Haodoud . Aect . Py civil
2,C—C—t:~ o0 C\ose& - Co'nolw% P(CDD . . .

L}

l&o)m‘w\ﬂ O rb"\’ic——k"e/g . |
A‘E_fkt emd o‘f m} 173\0\‘&/ 'dD«L

Umndoxstamd  laws % flud S eRon
Weris back E‘}U\OCL\\M

@‘1“’ be oble to

TPes\v € Daxly — |
N v p Hlow

Crplaim Lostes W Pipe | .

Decc¥ be aJosuk \D(?'LS qvvoi(\?)\& lan  Sehies gs @Doﬂ'\o{iﬂ .

Traws the Aotal endgy Une  amd by daudie Flacdiond Une

ey plasn  MMoody/s c hod: .. |

<olve PM@ML hosed on @V\(\JJJ(&Q o d Cﬂ\fv_f(t& .

Pl Ly L

Le,n%w\f.«\j_ oud comasl .
By K emd ag’ﬂ\u Topic, Cuse @l be odole to
Eoanso ~the \aw< % Slid Lichon
Evaludt BDercy - weshkack. 09 uakion

()“ﬁch,\)\ S‘EO«N\A "“\m losseb 'th F‘,(o& -g(m
sdues amd Ecﬁm\u

Lo abod  piper  Sdmged  iw q
e " & "\Jn_jo\houlic yho‘iu\’t (fne

mdaxstomd  Moody/ s chak
Evojuai;. F??o\aeo.w ' Ea.S?_O\ Lo ’ f‘érww»(ae ound Cch?‘l'S

_s Laws of Fluid Fichen- -
—>The fdeRend Fesiclomi offered Fo fhe €low depen
[3) 4 'ﬁ\.‘— " PL o\-ﬂl Qc{m,.;), M, ; |
> ‘~>°§Se>\mtt{w‘>’> e obryed by the HlcRmal yesistante

w the ‘Q«n‘mnﬁ"\ m&%vgq\qeﬂ& FATIN

www.Jntufastupdates.com 59



-;> On e bogrse of The wmw obseyvahonsy the

lowz  of iy Fe N £8 the oy tyeu ok flows g,
\:) — laws of €luid ~£ieton & loim'mqj\ Llow
& — Lewos :g £lid  friehen £ Turbulent flow,

—5 The '.gf‘,c.\;mo& cesmstomc  ta lawumed  flow s AR oy ¢

’FTDP&-(-\'maL 4. Velochy °§§ £low

IMJLPQJ\'\M o{' 'P?\L_&SLL‘(L_
% “ kack
((’wag\“mm& +  owa QE Su:({et&— v Conkac

{

J—NAL?%M s wﬁlwe of Suxfa@ ' Covntact

g.(p,q_{:ly @ﬁecﬁg- %/'1 VoJLLO:\\BT\ Of tMT\PLYGjZU\’L rm f(oh)n\? JC/
== L amz og— «Huicﬁ Lyichon :@53;_ Tuxouland oo

: l
— The &%‘\C—*{maﬁk ?10.35‘\36%0__ i Cake a% ‘Hauy bulont flow

‘s {-Ducw%

a S

?YDPZ\'{"O“J‘ 2y Q\o OLLJ) (,5(\,,)10‘ m veueld 'f(m‘\’j t. '-)—‘L

T depndod §- Peetiure
’PTD?MDN\G}\‘\'O J-‘—'\'\’:‘\\; ‘% ;f—luw'mj f—‘u.u\ 1%/ CDU_:L a; Suxf‘l(!- ‘N Cm‘kaLr

SL{JL\JHj Q:Eer,\:aﬂ Lﬁ VJLM’{OT\ %twrﬁ)kab‘& %%w}wﬂ‘n

Dﬁf%&u\b ¥ matﬁr& liF TSLL“A’{CLCL.‘W\ Cm+&(3"

www.Jntufastupdates.com 60



\ y
Fyoude’s thnehwm'@

— . ?YDQ&L wa:&..gt}_és o N 825\:‘*_3"&? .L*Pu‘\ NMJCK 5 tavi-
Lok ‘f‘&:c‘k‘m&& wesiskamte offeved Ao the —f(em‘mé waler
‘{‘j C&;Wﬁ‘ SuffaM,
Expers mambal sekup!
- % Q;Qf)@&lw\gm“;:s ehe. Cb\\ésmcm " v tx'b&rn}@ aJoauk 100 M

(300{1-') ‘v«a I \\%(-36%) b}lomc\ cxmé\ 3'v~n Ctof{ﬂ) &ﬁﬁp

cortorvimg  Goalix .

5 TR woedin: bodds  akeut  Svn (3w Thicle
o-wts (1970)  wie acd longths tvalong from 6. G
(24t ) 4o s (5058 eve towed and Lesein g
bomde by coamechng w15 a CONRGe vummimg M

vaille * phovided o TRe  sds £ e fasmle.

—> 'TKL Codege lwad ‘\M dong & &Heeds \,J\Ziwa
Leonn 2o (ooft) 5 2o (oo ft)  pey minuds
by raoms  o§ o woive vope. Padkng afoumd a dyum

Ly The beavds wu dowed in o covaplebely  2uermevzed
boshon Sudn  Thet The upper adge b ebedt 08I

l:o,\u;,o A waliv Savfac in M towe oed e (ﬁggc._
vepuived -t e the b paxd b&lh& g asxed

s Ton Mur b el e saftcs o oL fererd ﬁpfm
cuvfaas g T bodds we Covened otk veAMish
Limfeil, calice amd  samd i em

www.Jntufastupdates.com 61



Ccmctw.%\'cn'\X'.
=>  Fyom e vesdlm  of these e pdivandy Lyoude it 2
Ak, fo\\mo:w\d".
(B —]L_L ‘ﬁ‘ﬁ‘:t‘\{mo& ‘GQS*%{Q‘Y\CL Vaheel Q\PPXDX',MOA.Q[—H wtk ‘H(L
-S)Q[;NKQB\_L d‘f" '“:L Loaﬁ.

. The AtcMonal  yesmstoma vauer' b WK sabore o4
S fee . '

2. The $& ckonal Yesistames poL wiib  ohea 4t swefee
doeveaser 45 the bongth o ke boadd meveaseh ko'

T8 "Constant 48 Lomg longths. - .

— Tha 7-& ‘f‘ T2 He {f?‘h.’\'(bha-L 'Ye—-S‘&'lfOW“CL ‘;.u( k&;\'
(') f_SL&Y{'OLC—L adteuu-\.\'k Va\lou'l"j/ A s

one o % 3'\\/ | |
e OF weled  Suxface ol VG Ts e va\oulfa) H{w,
'\\KL {'o‘to,\ -fx‘( c\':av, ye,st_c-{'cw:& F s _. Z'OW‘QN\ l:sa
E =4 AL

ndex, M= .

— ASSartimg
| £ AV

\!

ead Lote in Pipes Due t‘n Frieton ~Dethey —

= -Ef’,uq"%’;m ' (}ﬁ
L Qﬁ& \b@\ﬂf\h E%ud%‘m'\ .

—> Congidey o »hg‘i&““jﬁ“i P o‘fﬁ ) Cy0588* SecKonal oFea A
@)Tf'“ﬁ o Flud Bt o mean velody V. |
—> Lo,% | emd 2 be Y +wo Secton 3 @‘? ‘l'\Km Pﬁre/ L dest.

— o Co_ a,\%&\)r) Where hol ~H\L ‘\‘n‘\"lzn%:\-te,g gg_fxessWQ_ be
f\ oo d ?)/ w\?[év.c\igt\l}fﬁ%updates.com 62



Lo/

=~ By G’W‘%‘mg oeelli /s @%uakon  behoeen fhe seckot | amd L

w2 o’&s‘:&m
P oo VL_\-— P, -, v
O N, TV, =V oamd T T

— e e Preftie sty codl be  ~yeduad EX
He -&-r'\dn‘m\c} gesstomnte jwm the Aﬁrcdnm ok L low.

—3 The Jdaference o§ prestaxe heads bew\-w% M’:j—_hl”b ‘
%U::\\'MS e Q%(u_oﬁ\ ‘o HRe (&g on? th&\ J‘ML+O ':f(\&umr

be dwoeomn ’*\i@&a se et .

ok entk veloddy *ﬁ:m Lachored  Nasistomce

.
— fx prcea XV

= e pLwv
—> W P N b weled  ponwedsx oL o  pipe.
—> “The prestre +8ws ok the secklons ) and 2 oNa_
(pn) o &A) ruspectively - Thas  vesolving all

g Shoy w&aetdly e haxe |
P, A 4+ G L dsonal e stomee

Yasegkafh& ?Q}L bJY\oL{ GSIQQ

[
A G\“?L>A = &‘*?L*Vm

Vo, P o &
S Q\,PL) = XLV
DAy baly Sdn by e égéu%gc&ﬁu og‘tt@

wowy.d Jntufastupdates com



/8 (7
" P
k{ - j—l x FooLy™

—5 “The ke of te cxs seckonall  aa  of e o
(weliid  odua) to e phiwadiy %t conkack oA
e fldd g ated fi’-"-‘—\’ﬂlﬁ\f) Ve CA v called
Py doulic Maove Dot (D) & hg&xalk\«c vadius
pred. s Mepetedsd by = & R

—? -—n"l"“ ) k{, - —f\ o LV’“

—

- 20p
. ‘ L
-—) F& P‘?Q/S Funmng &M\,\ ) ™ = _l_;; - 6—%’) _ o
T H
—> .S\\\D&-\{\'\&}ﬁw\:g “+tha 1 The —Qu@u_«’r‘»d\r\ &é\ k:{‘ ond  aHwmiing
: M=
' )
RN \":S’ = L_‘j_ Lyt
— , W By
Pty US' =
W 29
he = et W)
29 D

— Eq/LLQKd“ |
s m'w\m\\j used &‘&* C&“P‘v\*\“!\% *ﬁ\L\og& cé b\ﬁaa oQWL'\’o tt*\b;)‘?les‘
— 'I-t ooy be woted Hat the kead (A8 e Ty Grickion Te i

f’@ﬁ%%ﬂm %Jnﬁas&%&ai&s cohrrpr&& Y ) ‘%‘%’g‘“&'ﬁ *o



	UNIT-4
	NPSCN_001.pdf
	NPSCN_002.pdf
	NPSCN_003.pdf
	NPSCN_004.pdf
	NPSCN_005.pdf
	NPSCN_006.pdf
	NPSCN_007.pdf
	NPSCN_008.pdf
	NPSCN_009.pdf
	NPSCN_010.pdf
	NPSCN_011.pdf
	NPSCN_012.pdf
	NPSCN_013.pdf
	NPSCN_014.pdf
	NPSCN_015.pdf
	NPSCN_016.pdf
	NPSCN_017.pdf
	NPSCN_018.pdf
	NPSCN_019.pdf
	NPSCN_020.pdf
	NPSCN_021.pdf
	NPSCN_022.pdf
	NPSCN_023.pdf
	NPSCN_024.pdf
	NPSCN_025.pdf
	NPSCN_026.pdf
	NPSCN_027.pdf
	NPSCN_028.pdf
	NPSCN_029.pdf
	NPSCN_030.pdf
	NPSCN_031.pdf
	NPSCN_032.pdf
	NPSCN_033.pdf
	NPSCN_034.pdf

	UNIT-4(PART-2)
	NPSCN_001.pdf
	NPSCN_002.pdf
	NPSCN_003.pdf
	NPSCN_004.pdf
	NPSCN_005.pdf
	NPSCN_006.pdf
	NPSCN_007.pdf
	NPSCN_008.pdf
	NPSCN_009.pdf
	NPSCN_010.pdf
	NPSCN_011.pdf
	NPSCN_012.pdf
	NPSCN_013.pdf
	NPSCN_014.pdf
	NPSCN_015.pdf
	NPSCN_016.pdf
	NPSCN_017.pdf
	NPSCN_018.pdf
	NPSCN_019.pdf
	NPSCN_020.pdf
	NPSCN_021.pdf
	NPSCN_022.pdf
	NPSCN_023.pdf
	NPSCN_024.pdf
	NPSCN_025.pdf
	NPSCN_026.pdf
	NPSCN_027.pdf
	NPSCN_028.pdf
	NPSCN_029.pdf
	NPSCN_030.pdf




