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§ _ Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere — 577 004

Vision of BIET

To be a center of excellence recognized nationally and
internationally, in distinctive areas of engineering

education and research, based on a culture of

Innovation and invention.

Mission of BIET

BIET contributes to the growth and development of its
students by imparting a broad based engineering
education and empowering them to be successful in
their chosen field by inculcating in them positive

approach, leadership qualities and ethical values




e ) Bapuji Educational Association ®
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Department of Civil Engineering

VISION OF THE DEPARTMENT

To trai - . , . o i
rain the students to become Civil Engineers with leadership qualities, having ability to take

u i i i i i
p professional assignments and research with a focus on innovative approaches to cater o the
needs of the society.

MISSION OF THE DEPARTMENT

. To provide quality education through updated curriculum and conducive teaching learning

environment for the students to excel in higher studies, competitive examinations and
professional career.
2. To impart soft skills, leadership qualities and professional cthics among the graduates to
handle e projects independently with confidence. |
3. To deal with the contemporary issues and to cater to the socio-economic needs.
4. To build industry-institute interaction and to establish good rapport with alumni.
PROGRAM EDUCATIONAL OBJECTIVES (PEOS)

PEQ 1: Core Competence: Graduates will be able to plan, analyse, design and construct

sustainable Civil Engineering Infrastructure.

PEO 2: Professional Skills: Graduates will be professional engineers with a sense of ethics,
creativity, leadeiship, self-confidence and independent thinking to cater to the needs of the
society.

PEQ 3: Socieia: Needs: Graduates will be able to contribute effectively for the development
of industry and professional bodies.

PEO 4: Cognitive Intelligence: Graduates will be able to take up competitive examinatious,

higher studies and ir:voive in research .nd entrepreneurship activities.
PRUGRAM SPECIFIC OUTCOMES (PSOs)

Studeats after the completion of the Program will be able to

1. Applytoe fundamental concepts, software and codal provisions in the analysis, design and

construction: of sustainable civil engineering infrastructure.

o

Inculcate professional and leadership qualities, sensce of ethics and confidence relatec to
civil engineering.

Facalty will he able to

3. Contribute to the overall development of civil engineering community through the

professional bodies and offer services 10 the society.
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. B. E. CIVIL ENGINEERING
‘ Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - [11

| FLUIDS MECHANICS

| Course Code 18CV33 CIE Marks 40
Icac!-\mg Hours/Week(L:T:P) {3:0:0 SEE Marks 60
Credits 03 Exam Hours 03
Course Learning Objectives: The objectives of this course is to make students to leam:
1. Tixe Fundamental properties of fluids and its applications.
2. Hydrostatic laws and application to solve practical problem.
3. Prnciples of Kinematics and Hydrodynamics for practical applications,
4,

Basic design of pipes and pipe networks considering flow, pressure and its losses.
5. The basic flow rate measurements,
Module-1

Fluids & Their Properties: Concept of fluid, Systems of units. Properties of fluid; Mass density, Specific
weight, Specific gravity, Specific volume, Viscosity, Newton's law of viscosity (theory & problems),
Cohesion, Adhesion, Surface tension, Pressure inside a water droplet, soap bubble and liquid jet. Numerical
problems,& Capillarity. Capillary rise in a vertical tube and between two plane surfaces (theory & problems).
Vapor pressure of liquid, compressibility and bulk medulus, Fluid as a continuum, )
Fluid Pressure and Its Measurcments: Definition of pressure, Pressure at a point, Pascal’s law, Variation of
pressure with depth. Types of pressure. Measurement of pressure using simple, differential & inclined
manometers (theory & problems). Introduction to Mechanical and electronic pressure measuring devices.
Module-2

Hydrostati¢ forces on Surfaces: Definition, Total pressure, centre of pressure, total pressure on horizontal,
vertical and inclined plane surface, total pressure on curved surfaces, water pressure on gravity dams, Lock
gates. Numerical Problems,

Fundamentals of fluid flow (Kinematics): [ntroduction. Methods of describing fluid motion. Velocity and
Total acceleration of a fluid particle. Types of fluid flow, Description of flow pattern. Basic principles of fluid
flow, three- dimensional continuity equation in Cartesian coordinate system. Derivation.for Rotational and
irrational motion. Potential function, stream function, orthogonality of streanflines and equipotential lines.
Numerical problenms on Stream function and velocity potential. Introduction to ow net.
Module-3

Fluid Dynamics: Introduction. Forces acting on fluid in motion. Euler’s equation of motion aleng a
streamline and Bernoulli’s equation. Assumptions and limitations of Bernoulli’s equation. Modified
Bernoulli's equation. Problems on applications of Bernoulli’s equation (with and without losses).
Momentum equation problems on pipe bends.

Applications: Introduction. Venturi meter, Orifice meter, Pitot tube. Numerical Problems.
Module-4

Orifice and Mouth piece: Introduction, classilication, flow through orifice, hydraulic coefficients and
Numerical problems. Mouthpiece, classification, Borda’s Mouthpicee (No problems).

Notches and Weirs: Introduction. Classitication, discharge over rectangular, trisngular, trapezoidal notches,
Cippoletti notch, broad crested weirs, Numerical problems. Ventitation of weirs, submerged weirs,

Mpdule-5




Flow through Pipes: Introduction. M

I ajor and mj tves in Dine -
loss due 1o friction in o ipe. D ) I minor losses in pipe flow, Darcy- Weis bach equation for head |
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r Minor losses in pipe
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gradient line. Numerical problems, .Pi

ansion. Numerical problems. Hydraulic gradient line energy
pe Networks, Hardy Cross method (No problems on pipe networks)
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Counr v ip i prncel: .
urse outcomes: Alter successtul completion of the course, the student will be able to:

12. Iéoss-css a sound knowledge of fundamental properties of fluids and fluid Continuum
: ompulc.aml solve problems on hydrostatics, including practical applications

3. Apply principles of mathematics to represent kinematic concepts related to fluid flow

4.

Apply t'und-.mu.:m:ll laws of Muid mechanics and the Bemoulli’s principle for practical applications
5. Compute the discharge through pipes and over notches and weirs

Question paper pattern:

e The question paper will have ten full questions carrying equal marks.

e Each full question will be for 20 marks.

There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module.
Textbooks:

1. P N Modi and S M Seth, “Hydraulics and Fluid Mechanics, including Hydraulic Machines™, 20th
edition. 2015, Standard Book House, New Delhi
> R.K. Bansal, "A Text book of Fluid Mechanics and Hydraulic Machines™, Laxmi Publications, New

Delhi . I T
3, S i( éOI‘vl and G Biswas, “Introduction to Fluid Mechanics and Fluid Machines™, Tata MeGraw Hill, New

Delhi

Reference Books: . __ .

1. Victor L Streeter, Benjamin Wylic E and Keith W Bedford, “Fluid Mechanies™, Tata McGraw Hill
Publishing Co Ltd., New Delhi, 2008(Ed). | ‘ o

2. K Subramanya, “Fluid Mechanics and Hydraulic Machines”, Tata McGraw Hill Publfshmg Co. Ltd.

3. K Subramanya, “Fluid Mechanics and Hydraulic Machines-problems and solutions™, Tata

McGraw Hill Publishing Co. Ltd. . o ) .

J. F. Douglas, J. M. Gasorick, John SwalTield, Lynne Jack, “Fluid Mgchnqxcs . Pearson, Fifth Edition.

Moind. Kaleem Khan, "Fluid Mechanics and Machinery™, Oxford University Press.

W




Course Title Fluid Mechanics (18CV33)
CO Statement

18CV33.1 | Explain the fundamental properties of fluids

18CV33.2 | Explain the concept of fluid pressure and equipment for its measurement

18Cv333 | Calculate the Flydrostatic forces acting on surfaces and explain the kinematic
concepts of fluid flow

18CV33 .4 ﬁl[])l[:il)f{l f.ulcr’s equation and Bernoulli’s principle for the practical applications of
W

18CV33.5 | Compute the discharge through channels and pipes

18CV33.6 | Explain the losses in pipe flow and effect of water hammer in pipe flow

Course Title FIuid Mechanics

coO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
18CV33.1

1
15Cv33.2| 2
15CV33.3| 2
15CV334]| 2

2
2
2

- - - - - - - 2

15CV33.5
15CV33.6

1
| |k [ | et | e

]

1

1

1

1

'

1

MR [(N| RN
1

Average

co PSO1 | PSO2

18CV33.1 2 2
15CV33.2 2 2
15CV33.3 2 2
15CV334| 2 2
15Cv335]| 2 2
1SCV33.6| 2 2

Average 2 2

‘ . \-. » \_1 'n“\']c'{_;\- t“d j/«?:kks‘l.l‘;'\f“ inﬁ = -mm JLL’Q P-' - ,;\ J- {



LESSON PLAN
Subject: ¢ .
FLOTD NTCHANI(S Subject Code | & V33 Class: - AY. oV
eiod Date Topics Planned Date ;
Mot =1 Topics Covered Remarks
\ |“ 1C0“C9 X @-l_lo—U..le C’Dhur.i‘e{, ,_}Ll,unf
1‘9'5 E&EDPQ(iP{L \Lﬁ\'{“_()”{;wl& 6,11;]7«0 g%! O{ UJ/\)—"E
Mase densly pogestics op At
- I\S,\ S mur&b\i
3 [Gh9 |2 gvemity, pvotime [l prase duosiiy), St
viecoetty NUJU’(UQ& 131\,;)@% ' l U0 e QTLUJM‘_ Sw,urkj
, (ohesivo, Adhesivn - “W
3 %\09 QuxiaLy mg‘b"ﬁuﬂi g]w}mﬂ !‘\‘Ohaguptj.) —Aw’\tﬁlo‘\ﬂ
F‘a‘t_:‘éu.{ﬁ mglc,u adm:»p{fi” guxi@ (&3 -jw!u o™ 2y
op Bubbll, igpid jok patuve fnside Wplut
A 8\09 \ULOM‘\ l\LL [glw,)o g.oau‘? J:;uubbbﬁ) JJcVzJJ
e oo \J'eﬁ\ QLE . ;f(:"’j ND. m
P oux ‘:Msguud ta o yesdiced e -
5 \@Gq OqJJCL CDmFﬂs‘(ng% L1+LJ1Df\‘U Ve DM ng .c_{() .
et bubk scoduibue Ui wa?ﬂ@m*j
i | ER5 2 Pascads 00l S
o\ (o2 9]
wiHh &am&\lt puiﬁﬁf&m Problonug
Measmmtni’ U_g,w—qr
1 [iBlay | Stemple s differcodi o 19 Luns by T
ord Lhwne& !‘f\&mmd'u O QoL U s GO
R [10hg @Lei’;ﬁmcai Ut
< icalt Ng ®
;‘:\Lei*mﬁrcé e (€ . ) Wbm '
a ol t“”” e S UL AL e 1= 2
: v«"i’“&iﬁi"i ot ol seuss
Necdical & Ticined Conshre B prif s
\D a49 aucdatr, tolod prescust 0\\1I>m, H“"‘\Ew‘“dﬂ‘ \"t‘*\‘zi“w
- |en Cuxved & ¢ . Trctned , aceyed
Wo;\er wegdUNE OO ,QW&EMU
‘\ ac\g d.OJﬁg LDLKW b_{)\n\sm{}‘l Cﬁﬁt ‘}33@5.,6&11 e
Pﬂ(ﬂncAg ot 4tid potlon Cnf"ﬁ@ei““g &1&
N oty avdd Aotal acet ik e el
[} 9'3103]””‘ (‘3(‘ a fuaid axiele , 2] vlo L{g E%“}‘D:‘ful
Type ¢ "(Luld ﬂot,w'l'lo i ' o Le o¥iv ‘%
Roelopwoarpls o ~fluid pm\{ﬁ b c’H[""‘“J
12 9)9‘0‘3 -’“m,u 'Z”D‘mmuomlmvdmwlﬂ (1]} B&E’:Iﬂ VRt L“g' 9%
cquadion 0 Cavtsian co- gyste] f Lo . 4\g ‘;ﬁ
Dexivadion Tor Roladional oo Do el er\wphm
\A OZI'UJ“ ard  Tecodationgl makivn |11 D e et ‘70 "fbﬁct“‘e:h
- Podendial 4Lmu(an . @ Iecd Cti
o T T R e Tk
1 | ow HLU o chrawh o und—l DO 5
pryorebly of shee g o teqere -




LESSON PLAN —

Subject : Fludd Mechyan i ce Subject Code : & (NZ2
Penud\ Date \

Class: TIT .  cy

g Topics Planned Date Topics Covered { Remarks
RO U S eq ot ; _ : T
\\D ol \b et fVL m{ﬂs Ay B oorm :.\.9,9:9. L&) 10';1‘{ o0,
‘ﬂﬂl( JR K& 3{;' n {\g,g Ua‘rfj?dfl 0%, JJ oy M ids
Beoocoudic (_q)\i(ﬁl(jn .

erglil{ed Bertmudic cq

O~ \kme S el b
\9 3\ © el t\ﬂ alio m boe oyt
( \ \ ﬁt\’“‘bubs g/ willosse ot} 1be

\TE\C\p—‘T)S (el Q?PJJ' QC\.\IO\}
Eﬂ \\"\\\U \q Rereaoul s Cgvb\ arbeut 6S | Pq/)o bluse

10gg 0L -

16|10 Mo sroF U Qovucx:h‘ oty O SORITHLED Uv\mﬁm
s Enfobtwmg o PIpe kot s m\aw

' caHo Ol " ??JJUN;HME ,?jffo‘n

‘LO\\‘U \JQDE}LL etk P LT LAV
7-9— W{D&“d{\am ” :E%vjrﬁ?um W\C:\U}:
23|24ho ?:—%'o:ﬁ' dube, F@b\&ms 14)r> pﬁwmg

|
o4 |20 ?m\p\&mg : reh= g—m&: be e .
: _ o 0 B0 %
O AL ijfmmmﬂlﬁhz Uﬁﬁfu@ MMW%

g geidlcaton , e ua“ﬁ}ﬂz

&\“(‘{Lﬁd“ 20
H,Bd:(&ub(, (o et Loy Fwwb w»@ﬁ.wﬁ
26 2y ?mb\ws _ 51 ) Jo ngb QV)C_L_) (e k
: Mo L&"”F‘fu Nage i ol Mf&tﬁjvl-%
\ 27| B e MOUZHB?WCE\ 22)1 %@(&ﬂﬁ \"{\(Dcﬂ{LP?w

b
z NoFthee € W e rkyf)f_g

\_ D% 9\” disdnar{r_‘hf( N ?\Rcimgllh-a 6| "*‘L@E’—‘» P

\ 25 Q—Ill lma(
\
l

A ® '
\. "r’s\op@rﬂw& )“C'\’Q_\D‘f yadal . %‘:Jj\;’@j‘ & '&{/ \‘
il U po st rodth - *tm:p\w_m 311& ;
eoad. (seeted el e ! BKO&‘& cgts:“rteL v s
20 rflﬂ P{O’D[wg . ol .
> . >4 .
2t oy | PO iol| o bleses
s T
© B @ «
\/arﬂﬂ\orha‘nf‘l:l wel~S, <o Jenat e _&muﬁ
sl gubmﬂfrf’ﬁn( WS . L Ao w33
L 1z 5 flow Abrougt INoele, S - A |
\ 33 ?/4‘“ ?%ﬁm&ﬂ e ool? W\ﬂm P!PES.
ll cragous firoY \ozges “"?%h . A . [__,,_

\ - . (‘\Hqu'\Of'fc\wﬂr\—.ﬂnl\rﬁ'&Vﬂ 5 — [ ——




LESSON PLAN . m

Subject Code :

| Class :
Topics Planned Date Topics Covered A
Eﬁt—" yipee i Paxadd 8 ),CC\ME\J@“lM PT‘P = m}lﬂlj igvﬁmfw
eee wa\\'.mg A H)D! p fpe Lt , e ooy
i to P }ﬁ.“‘;;é‘\Qu ; Q:%%gr('l‘?‘ii“ [0Xe $5 }?T‘PGJ@—{QLO :
L |
| '(1["‘”( \P‘W@‘D lesog, . G Pm’otf_kmﬂ
o drault ¢ ~cedd and | Teye, " e s e chberd
L m&:»:c\q qpraci end Heve - |1y L WCE“WEMM
L probltaos. | P
F??Q etk wox k y '\’\O:m\j oxQse

J S arod ! «P’z’dzlxmﬁ
r./. —[ ")' " - . o ’ -}'Z\U
# Eszq\f ":\’PﬁLL\ﬁi €10 PAPKS

f e, ﬂUJY(‘XE’
el e (o PTPYE p‘?f,ndtﬂ;m
e wﬂimﬁ ;;Q‘*E“Er“ B! @j@bﬁﬂ Tvoplpe plpe
zﬁi %?ﬂ@(@ nJawe cloguxe, 100~ e R e s r L aAY _&“}g
\ euddes dogurloeTgd ay|o2d %%ii’muﬁimprpg
ol ok elaedl e pIPE: | DY oblaen €,
exoislens . 8!




e —

Text Books :

.......................................

y 9

Reference Books

1 \/\' C’l (@)Y J— ‘«L‘t‘\“ 4“-‘-'1 ‘x 3 % s Fi]ﬁl 0 'Oy . \/\)l}‘,ll 4 ( O I"\(( \‘{\f;" "]
W Rudd Meekanic” Tolo, meguao publichirg ce g

2 ¥, Quonarconye * §luid, Meckonicg | ol .,l.‘:Fédtxn_!.s_!?..(..
Tada BN, caous +u'u |"”“"H<"\"I”‘, o d |
3. 6. Aubxamansga.. s Esd . pcehantoe L ot €

........................ Eo JARN S i
ML (S ‘y\'t)\)\(’ ms ol Wl kitn e T 1ada N'{ O '\'\(l w 1l Peody

43!‘.‘130W5\‘~05,j“\ ..... Co.cat %o oo ’"fhwht(ﬁid-.

................................

ot Jock b Ladd Meckpnice”  pPeancon. B
5 Mobd . Kalten ¥lean M fud Meckanitt oref

........................................................
..................................................................................

Mechineruy ' et dord Nt eve b oness




e : s o e cypypearercir g LN o
R R IEERD =
sdog [ g1 h3| 1T, T FN e | Lm.._a_c v [N e Nk f@wﬂlﬁdﬂuﬂﬂ,ﬁ. Q%
51 ad b |hy -b_,lml wlade v ¢l gl L _ i gl S| s K Yol ‘F .(..‘ I.M_w.,“fuﬁrifdnu.l —f__ruzc,rf..,rf TM.
Neos 3 [0 L e Tyl .,.N_.\_w_ lule|u]uM N I \c,ﬁffuii ,_:‘C AL 30
T9doc|=lagl U wla (o el w e [ [ TR e o wepta BT 69 ppaly Ls
relotlla oyl o Y VN i ﬂ_,;ﬂq PP I V) RV 9 N frnm.risf; 1G9 3;;.5 A
6 loelee| 38 9 G|l [ i ] [ e | v R N dapond TGO onaay| 56
| N ogjg ﬁ;\, P wlvpr b Ty U9 fJ\m.s\d_Iq gl e mfal,_ﬁw‘,ww.l LY Q o) o
| velco yebr | e v vl [ T S e e e | WY SO (T4 0 sy £ ¢
ofos Joc| (x| 1t AR EENRREGAGRE A OWON |40 moady|
Tvelot] By S ol wlr [C _ID MEENENCEEEE -z \F Gﬂw‘ﬂ;‘uﬁ%f \Avlm O moay| ¢
Ve[yelor [0y 1 E e TS [ [ e [l aversd prawniow | 120 oeldl Y| 0T
) L (ot .Sllﬁ_u AR T.,T_d Ak N WhoW [ 6o 0 polatl| 01
{ g | 9Gfeeot 08| 68| 12 e |o< e v ee [ [V o wi[|t]n [0 o = 0o s s 1 5] | v] o e W oo mﬁ.,.wls,mcz.n:. $)
[ LS S 7 IS BV IRV (R T ) O IV VT RVI 1700 e PR RV KV VR VR [T (VR VA TR [y ma_ﬂ Wiﬂ“1Q¢ o |4 MO - _ﬁﬂwl Wi _m...c Aol 1
.W.Wd.@mdmlmn 0S| e v o || ve o FWA,_. NEEOE atl Lw_f o oflw|u| s d T WSy [ peo ety 9
. C-iL% My A a g .H..t.; Y ( M; n o i.o _. (Mdfl MEIEIR W Aoy —.\.O._.LQDmT m:
| ~nV,w\:*. G| oer[-ed W or | e Q|6 w_r;,.!_\.: :‘*.: 3 ,.._: 1] b\a m T‘w H‘.x KA ‘,._u N rucmfm.l r:.fcc;u: |n..rn.mg_.n§¢ T_
h‘y‘ he | ] eefee] e o] ot ~1,| S o) i o - m|u1F. 9 S|V slu] V| Ef:.jw 0 ;Scdru CTO pHpiady §)
UH. od.m, MEEIENE viala S e U ) KRN VIR RV [V KVE I3 (V2N RV (VN (O VI B N A oogmod [ 16 aeiddb] ¢
o bl e il L0 e ol S G ) B ol S0 e K K R K G R R R R R O W) [Gre peasy 1
0l | @1 fo< |OE| 0F) 951 9 % [ iotliol) YUl [9tlsi [ fu ¥ el afu o] § S| |l Vs ] 4 oqangd [ 110 meiasy] gl
1 &] o s oc| o | MR Ll T Tl RSSO Fopired ﬂdpdvdadm G0 pGaly|
5T n: 50 |0F x..ﬂ.d WS g [0 o] Wi v |arfw | v [y | 3| E]u o [ula ¥ |<.|m e EGRERE __gd?omdca.mdmm .of\.nrrc m‘,czm;ﬁeﬂ
M Lt P2 I s 2 R A A WA QFESY | 1o nobiasy| ]
_,_va ol [ wfacet | = .ﬂm Bl e | S LS e el ] Be v e eliviviel el el 91Ty tvoumy, dmoasAy |00 MBIEEY| 9
vEjQl [ 3ifet| otiay |0y Jejat] @St UIE 19 [ 1 sy uifalaln ] Spe | ov |G| s| 1 9] | v <[ [T [ovpromg oxersy sivebiy |00 meisa] S
] 9 ﬂ.H.!rw.‘ WY E he (ST | oG VB EN S | e e ooy Bl sl Ll 9 s el =1 < OIS D o\MR G (900 ALIAR Y] 4
o< [ [ w | LT a“‘_.i 27, A [ u[a] ] vl lotbw]l v TGRCl 9 s [ v e (v =] EUTeTIVARS) nwuuﬂ.)¢§¢ 590 M O\AY| S
“EleT s T ot AN (o g [ Y Y Gy Y T B 3TO L9 sl v g <) 19T onouaesi a0 N YOI [ €00 melaay| |
,t‘..._mgiw.n m\m:mﬂﬁqﬁit bt Lgto [0 (Y [0 |w|e|o|[e|9] 2] ¢i¢¢_¢1¢¢c B85 w JROUG oy {00 MOXIIY| )
: pesag) 22 |E |AFE EIRIE 2 for |BIXIEg]E 5 |5 [efude e[S x5 alels
dea |[SSIRIFRIFIFEEIEIZIE|TFEFEIZ] ZF E2E = 2222y IWVYN °N
SyIEW 159 ooy | BV v am_ i L HBEEEE G_M.:._ NSN IS
\ Q1 [ FsosseID o ONIIOL T T R T elang E”%ouam_%m E"mmm_u




—

e e T TSR T T T R v o [ e [ s e 3% v weapeevasese s
Tl ol |7 | 5 m&xiww =ds G5 _“ U3 [0 (¢ ] o9 v |C| Ve w|a|al+ RS | v sid il AR RRPU NOUMATAL | Fy 00X IITICE)
T ot he [0E[WEhS| 1= [6[5 [=[ 9] 3| |wl ejwv| Q1w 1o |v v~ *[e[epelep v =" []¢ DY UG AR
IM\M|1m‘|1m. 5t iwalmwlnﬂ. 3| 2)9 bl s e v | e | :.‘d_ o e[ | t_t_nl..:h;u B || e W U 120 MI0IGR ¥ | 34
Rk ERCERNENAER _.‘,.l|"_ el o <= ¢ [v|g]«]a] | =]+ O apaTA | (gymecddv] e
HEE \I|14m1‘|ﬁn.ﬁ N ERIRE > |u b 4 I PR P e - T2 = |9 T:,L ol il ”.aﬁw_& . B r;u.;ju PR N | 95|
B 2T i 3 A I o A kW e o Y ek
FelTor | fogleb| 25| = [y AGEESER AR E AR o [= N [o [ [#] pouyon T 4y vpumN O metegh) vs
“UE @) |allac |1t M ‘ur,....i,m_ AR REE Taa A ] ] e [ E N PnE My pastn | Mgty &4
‘\‘wm.\ﬁm_\lq..m.u.o aQ.HM.n_ £ 9 G_m% T__ QU vz | v|G| i [w[ufgpe 4 ufoae ¢lefs|ujelv| R s I
_ m%\O_ i.wl.ﬁW\ﬁm.m,Wkrlm so| e ftn __}n ] e RN _m._ TSEIEREN Iz 3_.:, S oLs [ofe|e|? lomporong 5 Ny lgebr el v |9
e ol |Vr|at|0g]ui| ve Teid] ben @ o el PTRETS YU ]9 [T B e[ || V" Ay Jelbmoc @3y 05
l<s H‘:@ow_.\n oo | @h [A] el e % i Lot miA EROHEE NS QsopiudlE  [gobmotdy it | oY
ce|ob (bt oo | M idad 1gale e (¢ Y CAr 4! NPOYA proremyon [sthetdy Y |3y
17O H‘ov Go | e 18| o |ur [ o f: w121 R N hppes .J?.rurfm valbnoc Il | LY
S 6 [ e prom [an [ see B pe o |9 |87 vy WA womuy [9LomSIdav |9y
9¢| o3¢ ow.gm‘ﬂ._,ﬂﬂ: Ty fv | ]3| L Sl e S R B e 8¢3R§«.. S
g OV | 1y VG v | CF Sopvilarte [y | e] 0] el R B N Ypaexobt | Lzow 5149y |4
Telol [ar|oz[oe(ss| v | ol5 ||z [< |y [v]v]v] A A5 YFeEL [fihoerda | ch
CEl G | 5P |ot|ve| s g v] 8w | | o v | s [w| Ve V|6 ypsed ey protesgoW (Tson LId v T
5| ot | L0412 56| an ||| i fon foe i ps 00 B ah \W rowny howt A [ggonsids (i
v e 2 IS e V) YN e v ) O 3 o P S (R T R i ufl ;@?% GLoNGN Ay gy
oo eI F | w6 | 6% [mafer [ [F o |70 [ [T R BEEE W I wporumARn N | LLOAXNASY 6F
RIS ERS wl__fmm Al = oo (o 6| v -] 7fv e |u|v 42 A WP SN [GLO 0p\aEy §E
Ty | ot |OB|eefot [as| an e[ oo o o] sifu|s [ v efvte i r_.w o] o] vl e[ <]V puipa s VORDLIN | €LO me\aBY| LT
e |@1 Mmoilet sb| ve | etk |l (R B e | ac|6l [y py UM ST ._ Ghlle gl =zl nlz | %]t #.K.Cﬁauuu? L0 mp\a 9%
[ 00 [0%] 0%l | s | L [ vefodur|m v v U] v g Talial 6 V| & 9] sof o] ¢ v H]¥ N INORSOA 6990 pbaay| G
“ar o [0t o8 [af [ew [an [Fofee[o[veod || s L S bl | s O EERBEERRE PNYPOAN OV [L90 Aeas Y|
I ef I ERERE !ﬁm_ﬂ_ﬂﬂmf ot |t [V refas]or | | | on] si] | = o ol e siul 9lalv| g ¢ N A My 4990 AoIaR Y| ¢
v oo floy 0750 | S (vo| o] e ocf [ [ ] b | 3Y wion) s el | Tl < o[ b sl L[ 9| 9| v|E[T] W N pheopuncey’  [£90 mbdd| e
e T el o Y Bl Iy v o N P YR A O L TUH[ WM 4T 6] 97 e h MoO@ ohayS (190 AJ6IAEY | 1E
Il S et A 8 G S o e o I Y P O e
Py oLl ] P R R B 25 E AT B S R EE R R B
R R W Ll G I I A L L :
\MTH \ . §98S2I0 _.o ON BIAL e VJ.UHZCZJQCI_Q‘GD_u .......... : palqng ﬂ TSAISA | apodpalgng AD Q,a. < ssen




Fy | TR (22192 | L Loy e

A N Y ;
_ i .
[ |
| i
| L
| T |
_ m
! p . |
|
|
B2 | ol [oc| e 6t|on| 0 =] 1 Ja Sl SR ] H way WePNT | gib et [SF
3 = \
Grl O |36 q 0z | 91 gipvhyeia] O ets fy T o5 v 52T TR [\woosaay |1k
s o) peloz |06 | T Sl W el (€[S vfe|T ] PATYY  § Wl [y hooaa y | 1
A 3z @ [ye|0g|az| 3] & NI R IR R ER O~ MPORIE | 94 00ord v Ok
GElar [5ps [oF|ony 91 IS | St |l :ﬁ. alioly || 9| S v ] e[l , R ET 3y eadv 59
1= [ol eog(Qs] W] & afaftela] 6 [aVB[3] £]9 [ [v] F <[ [mr7otowsmag 5 vamn & noocast |39
g% gllGR 3|2 ea| 23 AN N ERECEHEANEER A5 wemont | LI weway |19
1 Yisyeat<al Gl Tolela e |93 v [s |0 drrnexced [0T0 moeasy | 92
91| | n[Se el ) D oG STEY ISR v Y TN [T00 macaay [ 59
71 aistiefafaf vl ang 3] 9l v << C R ooy <V mecdtr |19
w~.| 21| 91 < |2 ﬁ___ g ale| 9] I v =] U.Eaj?z\/ AU MRS \W_Mgazﬁ )
51 S [t a sl :_ Ao | ¥ + 9 AN TP N N N9 n«-sﬁv.%c,cmg ml.nm.f.?uod.ﬂﬁm_&. T
_ — = AR = =
Ew&i 9%mm%ﬂh&3ﬂquﬂ@rsﬂw -
skl A - g S e e e HM . i
_o.wm__ Hﬂ. M. r v .%. X ; = 2l d ﬁ VN i) IS
h b SsasseyQ JOCON [BIOL T 2 TGRSR welans _ - 8pod afang e |ssen




~-Morure s 4 !

ys‘
EL—U'\B A’Nb THEIR pROpeng ES M (C{\
N ANANNS AA~ N A A N A :

)
HhuLa MeohamPesr v IR Boacnon o Aexern e
Lohlan  cleads with bebhouTous ol dﬁkufc\/s o e
Os ok ox wm oo o .
he ﬂud»n‘ o% —\ﬁhﬁda Jo0 o otfomn Lo
P}UMUML "JBD(‘G‘Q,L Osee. nAL Corefdond S callad
Hrad ¥lmeomotiay” Qmd S oo prsausa

Comatduseed R L callad u=61ujd d%mo\c\ﬁn?&& .

Wﬁ?ﬁ%ﬁ% Gy fedds

Cey-d&?m Chasto aXesennte s oJD O, Comtim uwous
Hid L Tness.  chostoesdstfor Qi cotted boafo
PMoPe}dtiu. o IR cb“ﬁd'

(B> Deouty o Moxt dasafty ox Spectffe sram (1)

A% Sa Aeffoned  on IR sumtio o FRe Arman
% O ‘b&ufd Cbg dka Voluerme O Maou Pe e Ve
Uoluerne  d -b&wd SENC N ¢ K%\nt’. ™M dam-ﬁ’*w
O, Lo &1 \ooo —\4&%«33. _\Bt’m&f‘&‘ o{) JPqu¥d KL
Cocestordt  WOhete Q% IR %O&e& Qham&% LoER
P_QWW_ Qe Al ‘iLmﬁP@—L .

f_ cmam ol $uid
T T . AV,
\)O\,ULCT‘ﬁe_ O{-) *LLL?d

N — AN N

() Q%PCQE‘%\QC Loelg i oor  Loeiqr duena iy (W)
VAN AL A A A

O}n‘ & c,k‘_“i’d do B VUolueme .

k‘ﬁ‘%‘ﬂ\(‘)td Qs YRe  vdlio betuoescy IPe L:Oefa}\?t



W = Lo o “%bu&’d T
N erne. O)D _kLUSd

a N duva h)
o ooty oo«
v (%O—M D’b ‘\Skwdj i CAMWQ
SR A\ el
Volueme. ¢ ‘[y"ufd

LO = ‘Y‘ﬂngé

\/
\/@23%
Uomit &K N\WE’

Nolieme. of &P&Qﬁ%f’a Lo gt o} ool
ML C\Ooonrng Ve on%)
= 9810 N

(2> Tpeciyfe volupe :

th Bt owﬁngd o IR voluiorm e oeo,uf)f’ec
b\{ ARe ottt Tnas oo Voluorme, ﬁ)w Lot

O AR OJO ebJLufd. 33\‘ L:%z e’ﬂP}(«U&LQd O},

Specife votumos + VUM o Yt o o
- o, sty boef%m O{]k

Lo

%QMO Tﬁ

S|

= 2 3
GLOVEE ‘Yh[k% MO{-&W\&?H




W Spedife oy
S&?eqfﬁc, om?-%ydkwoﬁ o}oc o To ey
- & O -
k.“-éfj\iY O\«\m{—ﬂ (o - )‘OJD o omadond Wd
ORI aonsiny (ore Saonarey

Q. Spetffe voddT T 1

Qomd i
&QCQWQ UE)Q?&RI O;D rom ‘V-

d
il d S e ot Ob Ve
| Spefe A

B

& ety




S I
ConsSon o floo dm wohfeh ot tos !
Posdcly  Gste Wocﬁm% Sn Ihe Lasme
uwolior, & duah O o e “t’u“ad Ja
Move VO}.{MEX Lo™tR dfwﬁd- \)GLOGi‘H:eA‘B\O ( ¢
Q*Q&Ld') \}QLP){J.LQNCQ; & O_C\J"OG.Q(‘(J- &Oﬂw of %(Lu;\
Q. distocnes Sl on O o e Oocxe . LOheen e
J\OLL{M ol Xqpfd or o Aotommes Of dy Qo
Mouling  Ome ocwey H otRet A 5 ok
VelocHfer , IR Top Jdagjor coruad Lnheost
th\g’aem?r Ao &m{m) Rl IRe Lowoest l_O_,\_rQ
Coures Ahreosy AGrosy mo{;&“a@(ﬂj JZC\D ‘XQL{QH I
Aheosa :&Eum i proportermal o SO of, ahas
% bd’oﬁkbﬂ LR stepedt do Y.
Miﬁﬂmcﬂfmﬁ ) tg&é}}\

——

Aduy T——(
(/dhuq; UTECO& & olae /d‘-[ @
A0y &uq}xf\i—ud Jo P{O&u@j (:LQC\ ax Aheqsy
Ane osy ASB-toLf'm../\ DI oo o,

[Um‘?i N (VP ]%tj




\{\W\ " 3 |
Ay & dﬂ@omad ox IRe  xotio o,
£ dk‘maf\‘ﬁ?& \3\’\3& QO&O\‘E\_{ o dﬁtmﬁ{—x‘{ Olo -ﬁh,u?d.

N - dymasmia Lia 0,0&0'*-&1 N
HROSITG, RGBT
RARLCENY OQJ\(Y\,L%%L{ S

UW\?": Lc«)UE qﬁ/d

Nustens daw o wheotuy
Ay 2aTu IR sheost e T on Q )
Wd eluorpectt  Jouwgom By dJluQ:%Qt_i P«‘{DPCFS’E?OFT)OL(l
Jo FRe sgm g Lneon Ao '
|

© A D
Y

T = o S
=

Uo:&u o&io D e A e
f\{\) O \b& ' OA\ LD‘ ' %\_/\/\

n{mpmci*m chu R \)ﬁgm‘?ﬁ{ , —Jhe

Viaeoaity  Of Jfqpfd  ducswroaed SR IRe )
X o}o ﬂmew_@&w{Q, Lo XRe \)?,ACLCL&L‘E\.(

AL Mg

JRe  cmolrandot rocmnecrtuon  ORoceagot dae o
Qloadly POLCLKec\ ool ex acnal  LovHR 3e
Sreruore See &mpmo&w Coerlue. —bﬂ“ﬁ%

o e R R St of, GrouoaTmg




S Qaes . HF. -
U\&eoﬁ{«{. Ba Soo Caxes Of QCSd . La‘ 2
o le ey
Cohesfor Jpreaus Qo LAl acel ThoRed
NN ormn e ot e \b*m’[yw P’LUL Ss:m\?@ﬂow
G oswone G LWU{WJ N Qs h
& (

TRoopreandn  Jtacnsfr AN CHARQ

\)‘\DLQ,OA?‘{?LI SO0 0Rey .

U\r\e. G—UD\QI;:OD(\? b&tﬁom\, U?AQOAT-EL{ acn
\EYY‘\PU-LM -t}joc ﬁqﬁd.& Qsnd Qcko.&c.a. OO L,

() Foor 88qpida, o= /| .
Lot R . @
LoRae

, A= w?AQ@?+L( of Ligpdd o <% Lon =
Mo> Uinaefhy of Mpufd oy

0
(@] ey
OC um PO\A

Gond 2 = 0.0004

3‘(\% ecb@ Ahovos  HIReer Lol
JGTCumoJ&»u IR U\Ci&e_o.af\lk-q

(%) Jor  Qoa,
M= Mo +olt — BT

Lot —boﬂ Qo M- O.0ooo1 4 Lol = 0. 0coooopns,

@)
U oare  of LHcmPef‘rOILuLL VYA Co

v L)
R Jen CSLtOn e oé
eereraney '

e} (=)
A t‘LL[ LU CRC e AN e



}

y

/ I'ODULI:, ool k
' Unit g, i AL Yeaz 3
g v o ew 35,
et Ny dyostadic Prascure  on fstA:({ aces ciVil .

Total Pressure force:

[ o(,efcvmc[ o Ue force exevted by sobic fhnd
on o Awrfoue (ethey planie ov cnrved) whew the fluid
comer vt wndatt Wikt ihe XWfaLe- Thy's foyce Lz
a[/watjs al w'gh,t angte! [oy Mrwwfl) o the Awrface).

Cenkre of Pressure :

Tt iy defined ou the point of application of
the total presure oy the /cwrfa«te. There are four
cses of /gu,bmwged purfare ot which the total preccu
force anel cWa of /aruswfa ls to be deteyniiried.

The submerged Aurfoces NAY be
Vertiead plane swrface

1.
2. Horizom,tal pLam .4w7fa,ce
3. Inelivied plane Swrface

Corved )sw;faw. .

4,
s
%\//whlc@l lane AWTfOLE subnergec in begiit

Free Wauwid swrfose
N

-—

||

h

- 4(1"] S I T

I’

"
|

» OfF bitran
congider O /Jlom.e ver i cal /wmrfatc of ovbit 'y
. vnass of lequed. 6f Speatfic

Lhape omeUS et (n a Jtald



of « unfade . p*
Ce ~ Combm id oJﬂ plam Abﬂffﬂ“ J
Y - Distawe of (i of Mex from free Awrface v
Uguid
- Total pressitre fO'fr,e
Cp — Centre of prescure

T - Diskunie of Cp from free Aunfote of Uquid
covuidery o Abip of thocknes dh. and width b
ot a d,ef;&l of h front free Aurfate af Lci.,(,(dws
shorn L the frgure.
Prescuute Lntamity %:, strip P = Wh
Area of Strip , da = b.-dhi
Then pressure force 8N elennental sbrep
re. dF = pxda
= Wwh xdg -

Total pressure oyt the wheole surface
Fofdr s [wh o

F - w]ho{,/]

Fyov badic [)7’:’ ey le of wiccha nie

/‘/lf'/,i/\ - A 27 \

Jotal presc (e ]/t‘-wr ¢ /f@ .



lo find  the pocition of
botad press 3
prescure pressure i-e. centre of

Centre of prescure s calculated by wSing princple of
momenis which ctata thalb moments of Hie raultant
fonc about anm axis U qwzlto Awnt of  napments of
(ts components about the Amume axis.

Moment ©Of force F about the Jurface of biqued
s equal to = Fxh —=@®
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LF = wA‘g’sLWBJ e b‘“o"ua"@'smgﬁ_ _g
UF - WAT
Note. : Tlf\,cwe/fov’e, ﬂfof a PLaLm,e pwtfaie - ¢ sbreciged
o Atotic A of liguid held venticel oy iclivied |

I th, F’y’f/ﬂg‘u_ﬂc = F‘YUM (9’;— PTcL{M 0, twtw[ -
) ; e ¢
YO 8I ‘ ¥ e ’

iy To find comkre B] prescune (")

Pfug\/\/{& -fovce own the A’CVI',P d,F - "Vlde_A

wh'eine. da

i




Yo apezium LS

A " , |
(:3.(\ lla),: (l.'{:: ))’h (aj t4ab ~|;l%1% s /

Ak 7} { ( A h.)

¥

— ] B ‘
e i

D | |
Plane ,&vwfoue xubmievﬂed n Lbﬂ' wed -

Inclined

Free (A‘.CIu.L'd susr fare

lorsider oo plane purface @j arbitvary chape
Lnacrsed i & Afadic AL oA lqued 6 spefic
i tlohd vt auch o way that the plane of rurface

Lok L .aﬂglt‘ e with the ‘fng Abwfauz e{ L!.:"lLu({.{‘-—l.I
total Area 9! ivtelined ,n.nfact
ft‘~p¢-

bt L ‘a . et A T
’ {1} if Ef('f"'ﬂu 49/ Co &f axea from f’ e
- A f a4l
To - Diziowce of Contre of presswre T
| j it g wad  pw f e
Lek ' o< D or ol (. o the pin (yrelovied g face
; ok Y Dia t arid r}ﬂ (n
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MODULE 13
ﬂa“\ -'5 - ‘ -—.‘ ) H”.‘;" ]—O W . S e L o ) i ; ‘:i...‘ + %

Dunavies o]C :f(,wd fbow L the otudy of .f[/chi niotiem
With the -fo'rc% comsing  Alow. The dynamic beaviewy
of the fluid Flow 1 owalyced by the Newtows Swovw{
Lowy 0f wmaottevt | which  velates the accelevateen with the
forees - The flud v accumed. to be inompraitible and |

YOVL VLSUOWL |

Equationt of Mottew:

Af/bo'fd,bﬂg to _ 4 1Al oy . m
the wnet force F, AtArg on m,f(,uid Lot m;:idc
direckion T cqvml o wmaals WLDJC the f
cdevvtent dehl&d by the accele vationn G Y He
w cliredien.

Thue mathemalically
Fp = M Ax —0

Tn the _fl/w',d fbow) Jﬁérufewiwg fores are presnt

W Fy , Giraviby :fo*rce

i B P fo

Uiy F, , Force cue to viswstby

G0 F,, Force due to turbulente

» F,, Ferce dueto compressibility
Tlrwusm eq O the net foree,
e (Rt ()t Bt (s
I the fore dine to womprucibility Fe
e vesling ek foree,

U negh’gf.bt&)

'
Paa, Ale



Pz (Fydy (R B+ (Fe ) .
oaund &qua.bicm of Mfi'b‘io'm ave calded Rajmug
e uabi ovs o]f motcen
U For f&owJ wheve F fnegﬁﬂgﬁbb’-, the TUAUli;
eqmw QJL wotton owe kmewst A “Nawvier Stroke
eq uation " |
Gy 1f the flow ir asswied to be wéeaJJ VESWW o,
F, 2 zewo. and equabton of muotion  are lkreroy

Eulevs Equation Of Motien —
I this OIS e fores ducto gravity cd

pressure ave takem o covsidevodtlon | Comsider o 3
i i {Lowi)s taking plate i 2 diveo wg%m
LY econ .

et i e e 8 e st

cvientt are
quve forvce P dA W the .
w Pre f diveckinn of (1,

(n  Prersurc foree b”r %Idﬁ)d& OPposite )
ey .

o — R T e B Fag
T — £ P o S S M T
. SR B A B e s



Yeight of the eloment PgdA. d
Lee © be GU/L@L& bekweesn Ay edtlon o{-‘ féow antd Une of
ption of Welght of the clewtent

Resuitounk fe'Yce, oL the elewtedie W the

dArettion ojl ff/ow g

& = Gﬂ,ﬁus Ojf .f wad t-').ﬂmxumt))(( aiuii;a-bt'o; L:vt)
Mrecion S

. Poh —(Prer de)dr — Tgdacore ds

és - o
= {{‘Ji\-tﬁ’.{- a, u_(\’*’

!

accelevalion in the divedon o £,

wheve Qg s the

Now &, = dv where i te funddion of ¢ and t
dt
- ,.J_‘_"- ds 4 &V
S dE £k
cl: Y
& = v SV 4 8v e
(e .
§ o ab
1]} the {-wvd 73 _t,&h!..‘f*:q ,_ix‘,_f"{_ O
]
0'_, - V. ":;_\{
=4 &Q‘

1 equ alion(®)

Sub ptLtuting the volier of a, |
e fﬂuﬂl‘iw, wef-f‘je_l

st Ay in

o M’Phﬂ g ,_rld.‘:_ f’.dl\ds-\/aﬁv

= 0P d_f.vdk - f'/{;\ —-f’/(/\ w?gd}\wrv«— A A _:g_'
Ss

Dividing by § dA-ds.

—1§P — Fgq woser = QSVQ From fig)
§ &8s s = dz
e,
or L 5F 4 9.d2 4v. 8 oo
£ 8 d¢ £¢

Poge 2
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oA g g de Y

\ -
Equatcen ® 1 knevon Qs Eulevs QCLW-% of

nwiroloen.

E ua;bu%/l
Beviowlli's Equation frem =W Eulers 9

&cluaﬂeflfl e obtalvied bg Lvkeqvoh.

—(

Bevnoult s

the Culers ¢quabten ©
df dz + |v.dv = omtant
&b v fad=r]

ﬁmt&eﬂ@ ol .

1f the flow & wwwpressible 5 © ' covutae and

-{; + 9z + v& = conutamt
Divide by 9 t}mﬂow”ji\mb

cquatton ® U called Bormeullis quatren
whadh,

P prosuie eRUgY P Wik welght of flucd o
g9 prosswre head |

NT - Kindic WGY per WMUE wWiklght v i agng
f;’-'j hﬁ'ﬁ,fj'

potestial ALGY PAUUE wetgne oy

[l)lﬂi’UI* ol head.
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Stotomment Of;Ang/r.wu,! ’E‘ \gl 1 h,efnw,.:

N T NG A i e s —
| B Seams® ]

1t abaded thal i o g ecdyf, jdeal fLlov
of an t'v\.t,om(wc,&.cifr;l_v .fLu.:‘d . lhe total e/ ak
any polnt of the f bid s cowtant . The total energy
consists of - pressure energy, kinetle enorgy  and
potemital energy oY datumt energy.

Thue energiet por unik weght of the fbwcd. e

Pyvasure Merqy = P
59
Kinetle emergy V2
29
DOJZH,M mwﬂ‘j s 7

Thas  mathematccally  Bornould L theovem ¢
wryttiten as 2
L o4z -

§9 9

covutount,

Assumptrone

The :f'ob(,owimg ous wm plsvu ave made U the

devivalren ef Bevneoullit equation
viswosity u 20
4 contlnued

o> Flud v idead i-e.

(3 Flow s ateady on

(2) Flow U inowmpratible

(4) Flow u irrotatconal

(g) The flowu along the streambone
diemeienal .

The vdouby v W
egpanl o waean vebotty

© T only fmca ading sflucd ane grasy s
pressure fmw.

i.a. -Utu evie

(¢ A {01 w over the Aedown amnd 4

o

{

Po.. e
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MODULE - 4-

DRIFICE  AND MOULTHPIECE

INTRODUCTION :

Av oriftce LS oan opeﬂing . the wall or base of o ve
f;ifwowglﬂ, whachh the _fl/uu',d flows. The top etdge of the Ve:
s albwonys below the free pwrface (If the free pur OY.L
below the top edge of the ovifice, betowtes a wm.fue L

an alatchment (n the form of— a
:{i.xe.d to the ovifice (the Lesmgth o

time  the oﬂ’j{—fcc
the anornl of

A wwwth,ptece" S
symall tube or F[Pe
pipe extunsion i wually 2 % 3

aLL'OLWLetUYJ\ oand LS used to novease

distharge.
Ovifcces and. mom,thpiacf/& axe used to W eous WY E
1the olscharge. 0¥ yakte ch :beVO-
(lassifreatd 07t of Omficet.
The orificet are classified as fou,owgz
1. Acordavg Lo size
G Sl oviftet
(1) large ovifce
An on’fn‘ca A rernied. ak oL whent dimervion
ane SYVLCLu- C,OVVbPﬂ.”Y&d to the [’Lea.d Cwiﬂ-g —thW' The
top o the

; velodity o exviot vy &Fprc.cmbhj fromt
. bottomt edge of the ovifice ond 4 ascunted to pe
| uniforma.

The oYifL'(,e is large
ith the head iy flow. The variato
wm the top bo the bottom edge U

if ihe o{,cmmsim oTe

LoD arable
v the velodty o

covisudevable.

“If the head of chwid" Afromt the cemhre of
bomes the dept of orifi

|
! Au:.al.,'( .
o e wanave  that five

ove endlad E\mnu,



Livwaitatlovs 95 Rexnenlli's eaiw:w:mt:—'-
MM”"—A“"‘

) CU\,TVE,d Faih_» ]_f the 'f(/\/u/d |.'A JL‘/OWlVLg L At
path, the WQH dat o WM%{ »fe’fae, g, -
adto be oruidered

@ ﬂ/&cﬁ_{t_i rljf heok U added or takem frevu W_ffw.‘o-
beweent the Dutcal and fwal poots amnd espesizl,
L]C there U L C}wwtﬁe, e{s{:mfygm .h:q/uwd bo Vo
oV the veverse | the cddottenal tevmuy wepres entive
the nbiwsic thermal aiergy 'P@'W welght &
the fluid st be added tp both the acdes of
A ennemhlis aé;m;bce%.

2) W [f there os maeine in g sip o

odcl oy pubtraet euvqy  EX Apunip or yeadtion
turbine , the heads cdded or Subbroteted by niaihsy
sk be Lincluded b anotiier teym [

By woudli s eguakien.

(W) Type of flovo: The BUnowllis thiorepn apploed
whong any laminar o7 Roeant lone flon, of
a (,L-éjwd at  corutaat a(,wuihj and + At
hen acked upon By 10 OutSide  foree,
exncept gﬂwify.




g Hares (L.
. . ! 5 - Lve 1

I the head of Wquid U les el f il
b b kowtt at Loy —

d.&P'rlq, 0:[' ovYifice

2. Awovding to shape: 5
L sguare O
iy Civadar orifice 1) 9
" : : oyifice
29) ’Rectamjulmf ovifice V) Tnﬂwgulﬁw y(ft

3. Shape of upstream edgatu
iy Sharp- edged ovifice 4 ;

W) Bell - niouthed ovifice :
4. AuDYoUJVLg bo discharge conditcorts

L Free d/CSCkaJYge orifrces (*_'f

) Dvowned OY submierged orifics Ll

b Partially submerged —

Note: Ay ofriff.ce‘ oY & methpiece Le @M'd- to be caxchafjing
free when L discharges into aiwphwe. It 4 eaid 2o be
submerged  when dhscharges  tnbo anothey lLiquid.

E)&ﬂﬂd- oviL po.siﬁ?m: w Side Df‘ vessd ool (0 Boviowm o}C vesse
ELOW THROUGH AN ORIFICE

(onsider o TANK fitted M.‘”th’ A Araday Ovifice

‘A one of LS sides as Showt Un Fig. Let | g, s
of the Liguid above the contre of the orifice, The liguid
flowing throngh the orifice forms a jet of liqued tuhose
oyoss Secon 1S less than thet of ovifice
Jek of fLW"ii goes ont d.c,(/\fe,él/&f.nﬂ and. ak

5.

avea. Of
The areo Of

o sediot C-C , the avea is
ey at o distarce of half of dicveter of e

AU MUM . Thes  Cecbion is

a,PPTD')CtWLﬂ«t




Of the ovifice. Ab this sedion, e streamlines are straiqht
and  pavalld to each othey and pevpemdiolar o the
plavie Of the orfice. This Seetont e calded AVmeapta.
Beyond this ceckion, the jeb diverges ond (s attvacted T the
dowviward dArec on by the ‘JY“"”W'

Zz =

ﬁ Sl ST - r,’l ?‘y\‘b
% T i % of

’ n- ¥ lcn. )7

1 1 1 N o

, % P -

- i~ 1A
R4 2 I ON“%
/ % c YENRC

v N

5 - ‘//: / . - ] o /.;V F Ld

TANK Wi1H AN ORIFICE
1 omd 2 ar shewnt it Fiq - Point 1
tracka .

o inside the tomkK and polvt 2 ar the vena conty
e ws

l pont head H -

' u  Abead od at a o

Lexr the ]Lbow Y o

3 o Ak point
Applgivng Bormowllis equatimt &8 P8

B o (pmesphorc pred)

'eg o to V, G4 AN e 91’
1 0 amnsien 2 .

v, b vevy el wame | dondhe area of the
ronk i€ VY gt @
o of A Tagn
Jek of VL NRERE-L |

W40 = O+__\£?_.__-— =5 a //

1 bl Aﬁ'ﬂgml e DL bu will be less than



HYDRAVLIC COEFFICIENTS

The hydvaulic ooc[ficmmu e o \
5 Cocffidont of veodly Cv

1. Coeffiuemt of wonkradion, Cc
5. (ooffident of duscharge Cd

1 Cotfficiemt of Velouhy{ ¢, :
Ik b ‘iﬂ-f'm?«d o the Yobo bebween the achuad ve,LOufhj of
o jek of Wquid ab venacontracta and the theoviticad
velowhy of jeb. C, = /iilual velouty of Jek at Vena conkratkta
Theorittcal velouky

Y
JagH

where V = actud velou ty \/.0‘297 = Theovitgead velouty
The value of €, veies froma 0.95 +p p.99 for defferentt
ovifices, depenmaing on the sthepe, aize of the ovifrce
ond on the head wnder whidh flow  takes pleace. )
Gromenally vome of Cv= 098 & takem fov Ahanxp edged

OYif-fceA.

-
—_

). Coeffivink of wnkvadion : (c)-

It U defined ai the Yolko of the arvea of et
ot venol contracta to  wrea of the D'Y!"fl'ce.

avea of jek o vemd co nbracta

Ce ®
ourea of O~ifice

The v of Cc varies from 0.61 to 0.69 depeidi
evtedi
alue g



b crinncntol Duorwinatton of Hydvaubic Ccfic,.
Deteymin akiont o{ wcff{d.w\k of Dischavge [(.d) :

The woatey w chowed W -\“DW ’LV\/TOU_GS"L CU/LOnf[u;_

& Lomk under worwlant head H os shown M fig. The )
(¢ colected M . WMeasUYLvg Lok fora, kmown Hrie

hedghb oj’ wakey WL AesilYing ok w noted dﬂwn The,
avual discharge though ovifice,

= f '. H h’to WDV{: V£
Q = Areaof measwring taw_l}:cm tAgnk of Loavyt:. p

—_—

Tive

Theoyitcald disthorge = Arved of g'h"ﬁu" \J%H

Mga?u.'\_;wq

o g

Deverminalion of wefficent of velfoq,m

Lek C-C np-rasmts the vena wntratka of ek of tuaker
WU ouk  fromt an orifice under wnstant heqy ’
ot rhown  in Figla) . Considey o lWqued pariide vyhyey is ok
Jona. onbraka ak ol Wne and take the position ad. p
ong the jtb n e L



ol shape and i
" ape a slre Of the orifice and Lead Kauu
vy Y : ‘ ; | "
Y which wwatex 7/Low teLkes PLace. In qenmjjd ?fa,{ie

of (. may be takem ou 0. 6%

3. Coef{iuemt of Dischayqe (cd):

It s defined ax the ratto of the actual disdrarge
from an omfice to the theoritveal discharge from the
ovifice.

o= Q&  Adual discharge
Q g Theovitical discharge
Actual velouty x Adual area

Theori tical velocity x Theoritical area
. ——
(e = ey xc

The value 6f Cd vamé fromt 0.61 to 0-65 .
takemt ar 0-672.

=

Foy 6@\/{,67(611 pwrpose 4 U

4. CoeﬁQ'mW DJC Resis bartee (CT)
- The ya o Gf Loss Of hw_d [OY fosc Of Kinetic ME’/VQ}/)
in. the orifice 0 the head of waker (actual kinebi
nevyy ) available ot the exit of the orifice Ls

Head Qj poker

The loss of head ivL the orifice take place , becomtic
the walls &f the oyifice oﬁ‘m ome  ruutovue bo the
lquid @k ik ot out. while colving the numerical

Prﬁblw Cy U gmayww neglao&ed



Bl S

_ Wodule-S

Trnbvoduckion

The torm pipe 18 used to  ndicate the closed wonduct
whidh s wsed for carrying the fbmds under pressure. Such
a flow Ls kiown a4 o pipe  flow.

The pcpes ai/vvays YU ijL becoarne they canry the
fwid wnder preswre Thus, the flow I a pipe whidh

does viok  Yun {uﬂ. caruot  be treated as o pipe flow .

Loss of Ewnerqy oY Head v Pope -

When a Fhad s flowing through  a pipe, the
resutovue due ko whidh somte of
o lost. This loss of emerqy (¢ z,La.ssiﬁ'ed

Jfl.w‘d oxperieces Some
the enevgy o[’ fbu.(jci

Aad -
Eﬂ,Ma\zj I Losses :

SR Enwi% osse (2) Minoy Eviwrgy Lo
This s dme VO frickiont and Thee o ome to .
Lep calunlated by the (a) Suddet encpmitm of pLp:
foltowing forwwda : 1y Swdden consrackion of pipe
(wy Darwy weds badn Foynuula ) bemd [ pipe
by Chezy's Fornwula oy Pipe frtcmgs Gi"f—

@y Art obatyuctton o pLpe

Miyoy losces g pipt OLMTS

e o change in maf]”’*"m"[
oy direciont of Flow.

nen \j due to FdeZO’VL:

[oss of E
@ DPordy neisb ach For madla -
|© ]@

L N
ED I@ Fig: Uniform Horizontal Plpe



Fy o -f' ¢ ndL ox v etled omea = TdxL’
- ‘S\ x PxL XV - velouty - VeV, =V,
§ Penimuter P = Tk
Foveed  ading  om the \./Luufd Lelween  Sedddovt 101 i 2.2 are

0y Pyvessuve -fmfce ok getllon 1-1 = P, x A
wheve A hyea of PLpc

) Pyessinye {:DTCC ot ceckion . ‘Pl % A
() Fridwonal Ffovece Fy

Rusoling the forets o the horfzontal Aiveckion | we have
P| A - Pll\ - Fl =0
(R-PHA = F

\ 2

(?,- YA = x TdLxV

(P-P) ~ jﬂlxﬂcLLle

—_—

Sqhy - §'xTmdlav® §'x P xLVE 5o ed
A A = Peri nmth
kf = —}\ xi p L""Vl ____4®

fg A
In  equoiton e _f_. pekted Pevimetey Td 4
Aveal T(cL?-/q_ d
‘ 2
hf ) _—L_x_ﬂ-__xi_\l SR
fq o
f! ) we ik of

Puring . where LS AOWN b

§ 2 fidkeon OY '{'ricbttm foukoy

- b : . :
I e £ SO (a9
Re "



Consrder @ un'fm’ m hori zontal P L'Pe, hos e

flow ar  chown (1 frg Led (-1 and 2-2 ome {y,

'-“{ pLpe .
Let Po= Pressure (mbeneity at gechion 1-1

v = veodaty of flow ok sedton 11

!
L = Lenglh of the pipe betweent sedtiont 1-1 omd 2-7

d = diameter of pipe

j‘_‘ = fridional routonme per unkt wetted area p
velodty

hf- . Loss of head ome W0 friddon

e AL

and P, v, are valuer of pressure inkensity omd velouby al
ceblonnt a-a.

AppWing Bevviouldi
(Total. head akt 1—1) = (To:;auL head ot 2o

equation bdwesn seklovs 1-1 oud.

z)f-( Loscof head date
frckion bebvveer
1-1 evd 2-2

P 2 a
tg 29 f9 ag
the pipe U Wovizorkael

vo come af 1-1 amd 2-2.

But 2, = Zp , Sivue
V=V, & diomeben Of pipe

h{-: .._E_"-—'-——'PL ___}@

N cod. hende
° '/LG(Ad» Loss (}lME vo -]cr’ld:{UV\ i
Bus h{. ls the (. the dlvedion

Now -f{[(,btoﬂaj sepatavde

uvtavue Pt wwnd Y(;vtﬂt‘d N Gelvu'hf}&
v elou l\J _ o e ~

-

= {ri()JfOYU’Al il !
wetled ovrea PM sl




Equation ®) i known as Doty Weksbadh  equay, SO
AT Y
'[’J

E%M,Mmfl b8 u)WIMA,OVLUj wied fov ﬁ.‘mcumg Loss o/_ f/u’gq’ W,
27 ¥s
to friciion in pipes. A,

_—

Mi"’w’f Energy LHw.d) Loss o4 '~

The s of head due tofricki i pipe e ko,
as wiajor loss while the loss  of enexrgy dute o Chamge
Velouty of the flo'following flucd in magnitude oy
divetion s called mivoy loss of enerqy. The wnacnor
lose of enerqy (ndudu following  cases :—
0y Loss of head due to sudden emdargemesnt

@ Loss of head dme o sudden conbradion

@ Loss of head ok the entvasue of pipe

@ Losc of head ak the Xt of pipe

® Loss of head dame to as obstruction Ln apipe
© Losc of head dme to bemd v the pipe

® Lo of head (n Various pipe ﬁ‘bt{ngg

Tn case of omng pipes the above Losses oye cpqgy
hen companed  yyith the Loss of head due to frcteon.
amd. hevue they are called nwilnor Losses  ound erern
Moy be neﬁle,ct’&d without Sexious OT07. Bl in case
o} chort PLP@ 5 these lonsses are LOYW-;DWYOLHB with the

loss of head ‘dme to fridion.

Loss of heoc Due to Sudden Enlargement




Comstden' . Wauid floning though
Awddon  enlavgement % pipe which oy
9 ot thown n figun gu
comstder & : -
) geions (1-1) omd (2-2) b
the wnlargement " | cfore omd after
: P, = preruve L'“’“W"‘“’Ef ak At
A, = Avea of Ppipe at seckon (1-1) eckeon(17L)
v, = Velouty of ;f-Lovﬁ b seddon (1-1)
P,, Ay, V2 anwe Lovresponding values ok gsectoont (2-2)
thange of Acanieter of pipe  fromt d, |
}WMM’ pi/:e. s vWwkb
of bouwn dary . Tha,

4 turbulert
. The Loss ©

Dut to quddenm
to dy - The Ml@wﬂd fﬂowiﬂg front
able to  follow the abyupt change
the fLOW A&fwfa,h’/ﬂ frDWL poundary M

eddiet ae fwwted ot shown 7 fgure
ko of these eddiess L P

takes ploce due o 07
[ of quﬁd pddies on Hie avea [A&—A,)
h’bu the | wol dent ex,owxu!foﬂ _
e e on (1-1) and (272

PI Vl P b

L+ 2 T = V,y h
W 9 W 33—- + Za T e
Buk Z3= %2 Ac plpe U h/o'rlzontal

P 2
-—-—l—"+}_./l__: P 4 \/LQ" +he

W 29 N 2-q
hﬁ« = (P_L_:_ Pz_) ~¥ (.Vsl "’V';:) —>0

29

w
coyuider the contvol volwie of quwdd Letvvee
ek onu (1-1) omd (2-2)
‘n Lhe conbm! solune i

Foyce ohing o7 the lequid
e divetion °f flow 4 given by,
\
Fo= DA 4P (AR — P A,

But e,xpmimwbtaUH &t wou fownd ok P =T




he’ N ?I sl £

w

+ Lvi > Vf)
%9

From ® we lawow :P_,_‘_P,__: \/Qq_\/avl
I
N
. 2
he = Va' —Vpv, N v, v A
9 29
~ s} 3 Q
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Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Fluid Mechanics

Time: 3 hrs.

Max. Mdgks:
Note: Answer FIVE Jull guestions, choosing ONE full question from each module
. Module-1
1 a. Define the following tcrms: (D) deal fluids and Real fluids.
(1) Surface tensi ST it9.
b. State Newton's law ) ension and capillaiity

i of viscosity. Dxrive an expression for the same.
c. -£ space between the two square flat parall"1 plates is lilled wighgoil

is 60_cm. The thickness of the oil film is 12.5mm. The upper
requires a force of 98.1N to maintain the speed. Defermine ¢

in poisc. Also find the kinematic viscosily of the oil in stok
0.95. '

OR
2 a.  Explain with neat sketches the differential manometer an

4348 = 50, will be treated us malpractice.

r +ross lincs on the remaining blank pages.

$Hplc manometer. (06 Marks)

&J b. Calculate the gauge pressure and absolute pressurd w point Bm below the free surface of a
s liquid having a density of 1.53x10"ke/m’, jfy el fipspheric pressure is equivalent 1o
= 750 mm of mercury. ¢ Y (06 Marks)
; €. Peirol] of specific gravity 0.8 flows upward§through ¥d-crtical pipe. A and B arc two points
2 in the pipe, B being 0.3 m higher thag, A. 8gnaeclidns arc led from A and B 1o a U tube
%. containing mercury. If the diflerence cbetween A and B s (.18 kglfem™. Find the

5 diffesence “n the mercury level in iiig manometer (08 Marks)

"';: E 3 a. verive an expression for tot _* e and centre of piessure on an inclined plane surface

s % submerged in the liguid. v . . (08 Mavks)

2% b, iy i< ipifiersed in water in such a way that ils greatest and

3 s Fnre 4 m und 1.5 m respectively. Determine the 1otal

2 2 ate and position of centre of pressure. (06 Marks)
« <G 2 3 “ . .

E’_:, £ c. xyand y = -"1()3 - t“). Determiime the velocity componerts

-4 = . . .

Eé 3). Also find the discharge passing between the siveamlines

iz (06 M arks)

82 oR

e © )

= _ugn 4 a | "flow and Non uniform flow.

g g \ cady and Unsteady flow. . ‘

E E, Fielocity potential and stream function. (06 Marks)
3 ~ i . = y >

2% b, #A vertical gate closes a horizontal tunnel 3 m high ﬂl;d 3 m wide running full with water.

= el e presgure at the bottom of the gate is 196.2 KN/m™. Determine the total pressure on lhe

< rd Wosition of the centre of pressurc. ‘ {08 Marks)

F\-‘:’ 5 “SH '{@hzl streamlines and equipotentiat lines form a set of peraendicular lines. (06 Marks)

§ A Module-3

=

@Btain #n expression for Euler's equatien of motion along a strcam line and deducs it to
Bemoulli's equation. o o (08 Marks)
Define impulse momentum equation aid give its applications. (04 Marks)
| of2



. . er\']
Bapuji Educational Assocllatlon[;amn .
oo Technology, Lavangere=2
1 qneermgand _ . Ly
Bapuji Institute Ofggsanmem of Civil Engineering

st each Part. ' -
Note : Answer any one full question from Marks 7
| Q. | Question Dl
No.
MODULE 2
[ e for a plane surface
3a. | Derive the expressions for total pressure and centre of pressur p 07
submerged vertically in a liquid : t
=) - ] c
| b. | Determine the total force and location of centre of pressure for a mr;ullar ptll?e o
of 2 m diameter immersed vertically in water with its tog ed erlr'vo m below
water surface V> '
OR
i E D)
4a. | Derive an expression for Continuity Equation for three dimensional flow 05 L2 |«
b. | Distinguish between 1. Steady and unsteady {flow 03 L @
2. uniform and non-uniform flow )
€| The velocity field in a fluid is given by,
V =0x+2y)i+Qz+3x2)j+(2t-32)k
i.  Determine the velocityscomponents u, v, and w ?
ii.  Determine the speed at the point (1,1,1). 07 L3 C(
iii.  Determine the speed at time t=2 s at point (0,0,2)
u=(Gx+2y), v=2z+3), w=(2-32)k w’i

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domaij
L1 : Remembering | L2 : Understanding -

L4 : Analysing L5 : Evaluating

L3: Applying

. %o
W LM, M ‘m \MX__\
Course Coordinator 7

Coordinator Progra
(Faculty in charge) DQAC (H'(‘;Soé).rd.:;,mor
s CIvi



Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

Course/Subject Title | Fluid Mechanics | Course/Subject Code 18CV33
Semester 11— A Scheme CBCS-18
Date 08.12.2020 CIE No. I
Time 9to 10 AM Max. Marks 30

Course Qutcome Statements : After the successful completion of the course. the students will be able to
CO1 | Explain the fundamental properties of fluids -

CO02 | Explain the concept of fluid pressure and equipment for its measurement

CO3 | Calculate the hydrostatic forces acting on surfaces and explain the kinematic concepts of luid
flow

CO4 | Apply Euler’s equation and Bernoulli’s principle for the practical applications of fluid flow

COS5 | Compute the discharge through channels and pipes

CO6 | Explain the losses in pipe flow and efTect of water hammer in pipe flow

| Note : Answer any one full question from each Part. - ] ]
Q. . Marks RBT |~
No. Question Marks Level 2
MODULE 1
1a. | Define the following fluid properties with units 1) Mass density, ii) Specific 10 11 Col

gravity iii) Dynamic Viscosity. iv) Vapour pressure v) Capillarity

wh

~ " b. | Define absolute pressure, vacuum pressure and gauge pressure with a neat sketch L1 o2

showing the relationship between them

OR

2 a. | Write a note on i) Pieczometer ii) U-tube manometer and iii) Differential 6 1.1 co2
manometer

b. | Figure | shows a conical vessel having its outlet A to which a U-tube manometer

is connected. The reading of the manometer given in the figure shows when the

vessel is empty. Determine the reading of manometer when the vessel is

completely filled with water. 9 L3 | coz
OR

In Figure2, the air pressure in the left tank is 230mm of mercury (Vacuum).

Determine height h in the right limb shown, if the liquid in the right tank is water.

() 21kPa

(e}]
k) L
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18CV33

¢ . ith a velocity of 3.5 my/s. Ifthe
- Find the magnitude and direction of the resultant force at

(08 Marks)

A 300 mm diameter

axis of the pipe tumn
the bend. >

Pipe carrics water under a head of 20 m w
s through 45°

OR

Derive the equation for discharge through venturimeter.

A venturi ; ) . (08 Mar "":
of ﬂowLil;ani;:Jriclisal:db;x el pl%e 0f0.25 m diameter where the pressure head is 7.6 k
€ maximu i Mo . e
the venturimeter. Take Ci= b0 m flow is 8.1 m™ minute. Find the diameter of the b
A pipeline carrying oil of s o o
! pecific gravity of 0.87 chanees i ainets
point A 10 500 mm diameter af : changes in diametet from 200

2 int B which is 4 m higher. . RS e N
9.8]1 N/em® and 5.886 N/cm? po chis 4 m higher. If the pressure at A ar

m" respectively and the di is 2 ,
of head and direction of flow. ) ¢ discharge is 200 £/s.

: _ , _ Moduley 4 ¢
f})}:l;nc the hydraulic coeflicients (Ce, Cy, Cy) of an orilice and oblaj clat' between

Explain the classification of orificc
discharge.

Water flows through a triangular right angled weir first ag
1 m width. The Cq values of triangular and rectangular weirg)
the depth »f water over the triangular weir is 360 mfRSi
rectangular weir, '

£ 4 (06 Marks)
and mouthpiece based on thefd shape, §e, sharpness and
k.

o O, b (06 Marks)
ea rectangular weir of

(08 Marks)

OR

Explain Cipolletti notch. What is the advantag giotch over trapezoidal notch.

(06 Marks)
20 mm diameter vertical sharp edged
dint on the jet measured from the

Water discharge at the ratc of 98.2 litre/sce
orifice placed under a constant head ¢
venacontracta of the jet has co-ording ' *Find the coefficients Ce, Cy, Cq of the
orifice. : £ {08 Mari:s)
Derive an expression for discharge thFelizh a Yehotch., (06 Marks)

flow. Give an cxpression for head loss due to
sudden expansion in pip (08 Marks)

Three pipes of lengths

) e i ipe (06 Marks)
of length 1700 m. Fi whgter of the single pipe. o ‘
Wlmlgi‘s' the r:aximum nisuble velocity in a cast iron pipeline 10 mm drt\metclr and
15 mm‘ll ck wh denly stopped by a valve ot the outlet end ol the pipe without

~ sreih the pipe to exceed 1.545x10° kN/m’. 2
Take E fgx tadtiron = 123.606x 10"Ninv', K for water = 206.01x 10" N/m’. Neglect effect of

Poisson’s (06 Marks)
‘ o ive th ion for diameter of
A 3 = _" ; ; cf 0

Defitetiyteitm compound pipe and equivalent pIpe. Derive the expression for I::;T:hm,

cquivalent pipcs. P

p]ain Hardy cross methad vscd .n pipe networks. (06 Marks)

n o d it is to be supplied with water from a reservoir
Pﬁﬁ“,o{;\;;{; f:?:; isgggpm :': the rate of 140 litres per head per day ard half the
Sy Lo}l;c delivered in 8§ hours. The full supply level of the rescrvorr is RL I80.(20 ang
< lowest water level is RL 105.60. The delivery end of the main is at RL 22.5G and the hea
quired there 1s 12 .. Find the diameter of the pipe. Take = 0.04. (08 Marl )

s ke

20f2
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f Engineering and Technology, Davangere-577 004

Department of Civil Engineering

signment No.

1

: Maximum Marks 10

-ourse/Subject Title | FLUID MECHANICS Course/Subject Code | 18CV33
Semester 1A Scheme CBCS-18
Course Co-ordinator | Sharathraj R M

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 | Explain the fundamental properties of fluids

CO2 | Explain the concept of fluid pressure and equipment for its measurement

CO3 galculatc the hydrostatic forces acting on surfaces and explain the kinematic concepts of fluid
ow

CO4_| Apply Euler’s equation and Bernoulli’s principle for the practical applications of fluid flow

COS | Compute the discharge through channels and pipes

CO6 | Explain the losses in pipe flow and effect of water hammer in pipe flow

Note : Answer all the questions.
Q. . | RBT
No. Question Marks Level CO
, Define absolute pressure, vacuum pressure and gauge pressure with a neat 25 L2 1
sketch showing the relationship between them
2 | Write a note on mechanical gauges 2.5 L2 2
3 | Explain Eulerian and Lagrangian approach of fluid motion 2.5 L2 3
4 | List methods of drawing Flow net and explain any two 25 L2 3
Last date for submission 15 12 2020
RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain
L1 : Remembering L2 : Understanding L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating
-/
R.M @ w \ \"\/{\f
e T Tobe _
Course Coordinator Coordinator Program Coordinator
(Faculty in charge) DQAC (HOD, Civil)
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rCoursclSuhjcct Tile | Flodd  Meckantceg Course/Subject Code | V& (\/ gvﬂ
Semester W . CIE No. e
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Course Outcome Statements : After the successful completi :
- pletion of th
CO1 | Explain the fundamental properties of fluids £course, the studerits Gill be:able to

Bapuji Institute of Engineeriﬂé;au:rz 120CIALON ()

Department of Civil Engineering

T T T T 717

echnology, Davangere-577 004

: : Fluid M i
gurse/S“b ect Title uid Mechanics Course/Subject Code 18CV33
Semester - A Scheme CBCS-18
rlr).ate 11.3%"10 1120321 CIE No. T
ime 41:30 10 12-:30 AM Max. Marks 30

€02 | Explain the concept of fluid pressure and equipment for its measurement

CO3 | Calculate the hydrostatic forces acting on surfaces and explain the kinematic concepts of fluid

flow

CO4 | Apply Euler’s equation and Bernoulli’s principle for the practical applications of fluid flow

COS | Compute the discharge through channels and pipes

CO6 | Explain the losses in pipe flow and effect of water hammer in pipe flow

Note : Answer any one full question from each Part.

1\?0. Question Marks ]_l,l:i:‘l co
MODULE 3
1 a. | List applications of Bernoulli’s equation, Derive the equation for discharge LiL2 | 4
through Venturi meter
b. | A pipe through which water is flowing having diameter 20cm and 10 cm at the L3 4
cross section 1 and 2 respectively. The velocity of water at section 1 is given 4m/s
Find the velocity head at section 1 and 2and also rate of discharge
OR
2 a. | State and prove Bernoulli’s theorem for steady flow of incompressible fluid. L1,L2 | 4
b. | a pipe of 300mm diameter is conveying 0.3m’/s of water has a right angled bend
in horizontal plane. Find the resultant force exerted on the bend if the pressure at L3 4
inlet and outlet of the bend are 24.525 x 10* Pa and 23.544 x 10" Pa respectively
r l MODULE 4
| 3 a. | Derive Darcy-Weis bach equation for head loss due to friction in pipe L2 6
b. | Find the head loss due to friction in a pipe of diameter 300mm and length 50m
( ,through which water is flowing at avelocity 3 m/s using Darcy-Weis bach L3 6
equation, take kinematic viscosity for water = 0.01 strokes
— OR
4 a. | Explain water hammer, Derive expression for water hammer due to sudden L2 6
closure of valve and pipe is rigid
rb. List the energy losses in pipe flow, Derive equation for head loss due to sudden L2 | 6
enlargement in pipe
O c
:)0\‘1_\')133 0 J_»}))jg (@W/
Course Coordinator Coordinator Program Coordinator

(Faculty in charge) DQAC (HOD, Civil)
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epwr Laucanional Association ®

f Engineerinn and T
N echnology, Davangere-5
Department of Civil Enginebering S

llm:::

CourSe/SUbjeCt Title | Fluid Mechanics

Bapuji Institute o

ester M-A g:l:"se/Subject Code | 18CV33
22/02/2021 eme CBCS - 18
210 Max. Marks 30

Course OQutcome Statements : After the successful completion of the course, the students will be able to

CO1 | Explain the fundamental properties of fluids
| CO2 | Explain the concept of fluid pressure and equipment for its measurement
CcO3 i(]IalcuIate the hydrostatic forces acting on surfaces and explain the kinematic concepts of fluid
ow
CO4 | Apply Euler’s equation and Bernoulli’s principle for the practical applications of fluid flow

COS | Compute the discharge through channels and pipes

CO6 | Explain the losses in pipe flow and effect of water hammer in pipe flow
Note : Answer any one full question from each Part,
Q. : RBT
No. Question Marks Level CcO
PART A
1 a. | Explain different hydraulic coefficients and establish relation between them 7.5 L2 5
b. | Derive an expression for discharge over Triangular notch 7.5 L2 5
OR
7 a. | The head of water over an orifice of diameter 40mm is 10 m, find actual discharge 75 13 5
and actual velocity of jet at vena contracta ,take Cd=0.6 and Cv =0.98 '
b. | Stating assumptions made , Derive the Eulers equation and hence obtain Bernoulis 75 L2 4
equation from it '
PART B
3a. Whalt1 is Cipolletti notch and derive an expression for discharge over cipolletti 75 12 5
notc
b. | For a Borda’s mouthpiece (running free) show that Cc is 0.5 7.5 L2 5
OR
4 a. | Find the discharge over a triangular notch of angle 60" when the head over the V 75 L3 5
notch is 0.3m assume Cd=0.6
b. | Derive an expression for head loss due to friction in pipes 7.5 L2 6

RBT (Revised Bloom’s Traxonomy) Levels : Cognitive Domain
L1 : Remembering | L2 : Understanding | L3 : Applying

L4 : Analysing L5 : Evaluating L6 : Creating L$/
{}“’ Rt Ped @/
Coufrse Coordina‘t’&Ea Coordinator Program Coordinator

(Faculty in charge) DQAC (HOD, Civil)
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Bapuji Institute of Engineering and Technology, Davangere—577 004
."- ~ o~ SRE ralgere—>
& Department of Civi] Engineering
2
 fqent NO- Maximum Marks 10
rﬁf”subjECt T“le ::II;IA.:\ID MECHAN]CS COUI‘SE/Subject Cnde 1SCV33
wster . Scheme _
¥ Co-ordinator Sharathraj R M CBCS-18
rou

“Course Outcome Statements : After the successful completion of the course. the students will be able to

co1 | Explain the fundamental properties of fluids

02 | Explain the concept of fluid pressure and equipment for its measurement

CO3 g:\l:ulate the hydrostatic forces acting on surfaces and explain the kinematic concepts of fluid

C04 | Apply Euler’s equation and Bernoulli's principle for the practical applications of fluid flow

C05 | Compute the discharge through channels and pipes

| CO6 | Explain the losses in pipe flow and effect of water hammer in pipe flow

Note : Answer all the questions.
Q. RBT
uestion Marks ;
No. Q s Level €O
1 l Write a note on Euler:s equation of motion along stream line 2.5 L2 4
2 | List applications of Bernoulli’s equation, Explain pitot tube 2.5 L2 4
3 l Explain network of pipes using Hardy cross method 25 L2 6
4 | Define water hammer . derive equation for pressure rise due to sudden 2.5 [52. 6
closure of valve for elastic pipes.
\ Last date for submission ‘ 05 01 2021
l RBT (Reviscd Bloom’s Taxonomy) Levels : Cognitive Domain
\ L1 : Remembering \ L2 : Understanding L3 : Applying
\ L4 : Analysing l L5 : Evaluating L6 : Creating
_/,D\!Nﬂq M S)_;_)_)—)Jg @Qﬂ/
«;8}"40 30\‘-)\10‘»0 . )
Coordinator Program Coordinator

Course Coordinator

(Faculty in charge) DQAC (HOD, Civil)
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120

% of Students reaching more than the target

100

23

23

% CO marks distribu

tion in CIE

=
o

percentage
._l
o

co1l

coz

co3

co4

Ccos

Cco6

‘F@ 7.14

11.9

19.05

20.24

21.43

20.24
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40
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Percentage

20

10

Target vs Class Average

Co1

coz2

m Target

50

50

| Class Average

63

63

B Gap




2.5

PO Attainment

1.5

Attainment Level

PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 poo | poio | PO1i PO12

2 2 0 1 0 0 0 0 0 0 0 2

1.33 133 0 0.67 0 0 0 0 0 0 0 1.33

PSO Attainment

15

Attainment Level
‘..l

0.5

: pPsO1
m Expected 2 2
m Actual 1.33 1.33

PO, PSO Attainment through COs

80
70
60
1) 50
(%]
£ a0
c
e
= 30
o.
20
10
pso2
0 o1 | poz | pO3 | POA pos | pO6 | PO7 pos | PO9 | PO10 po11 | PO12 pso1 =
50
= Target 50 50 0 50 0 0 0 0 0 0 0 50 = —
m Attainment| 67 67 0 67 0 0 0 0 0 0 0 67




Subject (Con ree)

Title . Fluid Mechanics
P —
Subject (Course) 1SCVIa |
Code o
Semester 3
Section A
. Branch CIVIL
Faculty incharge | Sri. SHARATHRATR M 1
: Batch - 2018-2022

Academic Year | 2020-2021

Target vs Class Average

=
S
_20
=
<
=2
10
o T o | @ T T e B
o3 Cos Cos Cos
Eize= - 50 50 50 50
B Coss fvmaes 22 28 24 28
ES= 21 24 26 24
% of Students reaching more than the target
120
100
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0
20
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0= 100 10
L B33 3 23 23
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9@ Bapuji Institute of l:'.nginccring Technology. by

and Technolo

Davanpere

Depariment af (o o 08Ys Davangere-577 004

'ﬁ]‘:‘: partment ol Civil l_;ngmccrmg

| A .“." 01 e — —
N0 ) Maximum Marks | 19
[ o FLUID MECHANICS e |

eot Title . ANICS Course/Subjeet Code | 18CY33

- Schieme "BCS -~

f sordinator | Shavathraj R M e

{ ‘cgﬁfse Outcome Statements :

After the successful completion of the course, the students will be able to

’Cm rE_xplnin the fundamental properties of Nuids

{1€02_| Explain the concept of {luid pressure and equipment for its measurement

| €03
il flow

Calculate the hydrostatic forces acting on surfaces and explain the kinematic concepts of fluid

[co4

Apply Euler’s equation and Bernoulli’s principle for the practical applications of fluid flow

CO5 | Compute the discharge through channels and pipes

CO6 | Explain the losses in pipe flow and effect of water hammer in pipe flow

Note : Answer all the questions.
RBT

I:‘It; Question Marks | [ o co
1 [ Derive an expression for discharge over Rectangular notch 2.5 L2 !
2 l Derive an expression for discharge over Trapezoidal notch 2.5 tz i
3 \ Explain with neat sketch Bord’s mouth piece 2253 = ;
4 \ Explain Hydraulic coefficients Cd,Cc and Cv :

East date for submission 26 12 2020

‘7 RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering L2 : Understanding L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating

M @“&W i
' 2| b ¥ '
Y o =

Coordinator Program Coordinator

(Faculty in charge) DQAC (HOD, Civil)
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Result analysis information which is to be put in Course File

a) Percentage CO covered / Percentage of CO addressed.

» Refer Graph Titled “% CO marks distribution in CIE” in Attainment Sheet.
Note : If you have written CO wise marks (from 3 CIE and Assignment) in
Attainment sheet, you can get the above graph. If attainment is calculated

considering final CIE and SEE marks, then get the graph from Excel sheet
which is attached herewith)

b) CO-PO and CO-PSO Attainment
» Refer Graph Titled “PO Attainment” in Attainment Sheet
> Refer Graph Titled “PSO Attainment” in Attainment Sheet.

Note : You can also put graph titled “% of Students reaching more than the
target” above the “PO Attainment” graph.

c) Percentage of students passed

Branch No. of students appeared No. of students Pass %
for the exam passed
Civil 3A 68 48 A
18CV33




