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|| Jai Sri Gurudev || ]
S J C Institute of Teehnology, Chickballapur
Department of Civil Engineering
C0-P0O and CO-PSO Mapping
Name of the Faculty: Mr. Ravindranath.C and Ms. Ankitha, V
Subject: Fluid Mechanics Sub code; 17CV33 Semester: 111

Course Objectives:

The objectives of this course are to make students learn:

1. The Fundamental propertics of fluids and its applications.

2. Hydrostatic laws and application to practical problem solving

3. Principles of Kinematics and Hydro-Dynamics for practical applications

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

Course Outcomes:
After studying this course, students will be able to:

. COo1 A’}f;pl},r, a sound knowledge of fundamental properties of fluids and fluid Continuum

C02 | Analyzing solve problems on hydrostatics, including practical applications

| CO3 | Analyze principles of mathematics to represent kinematic concepts related to fluid flow

CO4 | Apply [undamental laws of fluid mechanics and the Bernoulli’s principle for practical
applications

CO05 | Evaluating the discharge through f:ripes and over notches and weirs

Programme Specific Qutcomes (PS0O’s)
Adter Successtul completion of B.E programme in Civil Engineering, the students wil] be able to:

PSO1: Apply Civil Engineering knowledge in analysis, design, laboratory investigations and
construction aspects,

PS02: Solve problems in various fields of Civil
materials and technology.

Engineering with appropriate construction
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Course Title FLUID MECHANICS Course Code €203
Subject Code 17Cv33 | Semester | 3 | Section [A&B| Emp.ID 2025
Faculty Name Mrs. ANKITHA V No.students 114

Summary of CO attainments of Sub: 17CV33 Based on (AVERAGE-TYPE-1) Academic Year:2012-19
CIE SEE CES TOT_Attainment
co Cib_co A
S AT| T_ST| ATN | S_AT | T_ST | ATN | S_AT | T_ST | ATN | ATN % |Status
co1 C203.1 340 | 114 3 218 | 114 19 252 | 105 2.4 2.4 20 YES
Co2 C203.2 191 | 101 19 212 | 114 19 237 | 105 2.3 2 65 YES
Cco3 C203.3 342 | 114 3 218 114 1.9 250 105 2.4 2.4 g0 YES
Co4 C203.4 336 | 114 3 218 | 114 18 258 | 105 25 2.4 30 YES |
CO5 C203.5 305 | 114 2.7 218 | 114 19 251 | 105 2.4 2.3 76 (ESJ!
1
M ro's  PMancad

Summary of PO attainments of Sub: 17CV33 Based on (AVERAGE-TYPE-1) Academic Year:2012-13

PO Number 1 2 3 4 5 6 7 2 9 10 | 11 | 12
Direct ATNT(D) | 2.25 | 2.23 | 2.24 2.15 | 2.27 2.15
Iindirect ATNT(ID) | 2.39 | 235 | 24 24 | 24 2.4
Total-ATNT 229 | 227 | 2.28 22 | 23 2.2
ATNTTOSCALE | 122 | 1.06 | 1.37 1.47 | 1.47 0.77
35 j
1225 227 228 ;
- N |
1 ?
, 0 0 0 0 0 0
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1 2 3 4 5 6 7 8 9 10 11 12 ,
PO Attainment l
3723 23
Summary of PSO attainments in Year:2018-19 2 1
PSO Number 1 2 3 4 1 -
0O 'S
Direct ATNT(D) | 2.26 | 2.27 : . ,
Indirect ATNT(ID) | 24 | 2.4 2 3 - i
Total-ATNT 23 | 23 FRO Antzinment ;
ATNTTOSCALE | 1569 | 0.77 l
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Department ; CIVIL ENGINEERING
e _ LESSON PLAN
CLASS: 11
SECTION: A FACULTY: ANKITHA V SUBJECT: FLUID MECHANICS | SUB CODE: 17CV33

OBJECTIVE: The objectives of this course is to make students to learn:

1. The Fundamental properties of fluids and its applications.

2. Hydrostatic laws and application 1o practical problem solving.

3. Principles of Kinematics and Hydro-Dynamics for practical applications.

4, Basic design of pipes and pipe networks considering flow, pressure and 1ts losses.
5. The basic flow rate measurements.

leus} Ingnnumntn and Elemenis of civil engineering.

EXPECTED OUTCOME: After successful completion of the course, the student will be able to:
1. Possess a sound knowledge of fundamental properties of fluids and fluid continuum.

2. Compute and solve problems on hydrostatics, ineluding practical applications, I
3. Apply principles of mathematics to represent kinematic concepts related to fluid flaw. |
4, Apply fundamental faws of fuid mechanics and the Bernoulli's prineiple for practical applications.
5 Cnmpute the discharge throush pipes and over notches and weirs.

1T IS BASIC SUBJECT FOR: Applied demuhu and Fluid Mechanics Laboratory

SUBJECT APPLICATIONS: Pipe network, discharge messurciients

(o : |
- TOPIC PLANNED ACTUAL REMARKY
Nool | Date Mo of Date B
Hours Hours
1 Fluids & Their Propertics: Concept of ]
fluid, Systemns of units. Properties of fluid; 01 1-8-18 s Side
Muass density, Specific weght, Spc:l.:i_ﬁu: | 12 s
1 eravity, Specific  volume.  Viscosity, )
' Cohesion. Adhesian
Surface tensiond [‘apillmi'gy., FEL‘m_:! a5 a 01 .88 il \‘-E-
continuum, Newton’s law of viscosity : =
N Numerical Problems on Viscosity 01 8-18 | o6 |
Capillary rise in a vertical tube and between ' 4-
two plane surfaces

NMumerical Problems on 'Esip'i‘lJaLt'gr
Vapour pressure of liguid, co
and bulk modulus
Capillarity, surface lensiof. phﬂﬁ:ﬂ
|'a water droplet. pressure inside &
bubble and liquid jet
Numerical problems

-|,-\.l
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| Fluid Pressure and Its Measurements: 01 |3-8-18 t } _—IE
Definition of pressure, Pressure at a point, ol | V3] |
Pascal's law R
Variation of pressure with depth. Types of 01 | 16-8-18 6 l i i
pressure. o\ 8 _i
Measurement of pressure using simple | (1 17-8-18 ) 1
manometers, Numerical problems & 18 /3 _!
Measurement of pressure using inclined 01 20-8-18 J
manometers, Numerical pmh]:,ma s E’Lﬂ) ¢ y
Measurement of pressure using dilTerential 01 23-8-18 }3
manometers, Numerical problems Lol |3
Introduction to Mechanical and electronic 01 24-8-18 | | MJE’ :’é"::::ﬂ“
pressure measuring devices, , Tt
Flip class, Module- | Test 01 23-8-18 o) }{?} £ lsae H.lyg
2 Hydrostatic forees on Surfaces : 01 27-8-18
Definition, Total pressure, centre of G | 31 ) g
pr‘ﬁssurr:":,
Total pressure on horizontal, vertical and 01 29-8-18 &l o> ! q
inclined plane surface. _
Total pressure on curved surfaces, water 01 30-8-18 | 5 o j-} 2
pressure on gravily dams, Lock galcs.
Numerical problems 0 31-8-18 | @) os [ 9
Fundamentals of fluid Mow (Kinematies): 01 [-9-18
Introduction. Methods of deseribing fluid o | o6 / 9
motion. _
Velacity and Toral aceeleration of a fluid 01 3-0-18 ol (o 4 / 9
particle
Tutorial -1 0] 5-5-18 ol o
Types of fluid flow, Deseription of flow 01 6-9-18 o | :'F[ c‘
pitiern.
o Basic principles of Quid flow, three- 01 7-9-18
dlmeni:mnalpcununmty equation in ol \ 1\ 9 Regiade
Cartesian coordinale system, lig (L Wl
1" INTERNALS S-Evlﬁ,lﬂm?* -] 19 %\ 4= Eﬂlﬂhﬂ
e Derivation for Rotational and irrotational o | T : '
motion. L | T |
Patential function, stream function, | H‘F =g e 1)

orthogonality of strewmlines and
equipotential lines. =2
Numerical problems on Stream funetion and [
veloeity potential.

Introduction to flow net.

Flip class, Module 2 Test
Fluid Dynamics: Introduction. Forces
| acting on fluid in metion.
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Euh:r's.uquukiun of motion along a (1 74-9-18 - 'J'f }
o 1 Tl streamline and Bernoulli's equation o o q
Assumptions and limitations of Bernoulll's i 36-9-18
equation. Modified Bernoulli's equation, 6\ ol f o
Problems on applications of Bernoulli's 0] | 27-9-18 _
equution {with and without losses) ' af | 03 j J©
Vortex motion; forced vortex, free vortex, | 01 | 28-9-
b problems A | ol g f i
Momentum equation problems on pipe {1 -0 -
‘| bends. 2 ‘pi i i ol '1?5/“,'
Applications: Introduction. Vemurimeter, (1 -10-18 -
= Dlr_iilitg:_ﬂmtlcr, Pitot tube. o) BH{ ¥ —
Numerical Problems 01 3-10-18 a | otlio
[ Tworial-2 01 | 4-10-18 | o | 18/1°
Flip elass, Module- 3 Test 01  [5-10-18 | o1 | 4V/1®
4 Orifice and Mouthpiece: Introduction, 01 | 6-10-18 :
classification, low through orilice | f ' 1310 =
2 INTERNALS 9-10-18 , 10-10-18, 11-10-18}}5 (6 S\ frole |
Hydraulic coelficients, Numerical problems, ol [12-10-18 | oy | aa]ie
Mouthpiece, classification 01 15-10-18 | o\ 3 ,ﬂ" -
Borda’s Mouthpiece (No problems). {11 17-10-18 | &\ Al )l s
Notches and Weirs: Introduction. 01 22-10-18 o
Classification, discharee over rectangular, ' o .'.Lj ¥
Triangular, Trapezoidal noiches | 249-10-18 o | P L] j Ll
Cippoletti notch, broad crested welrs (b 31-10-18 | o =311
Munietical problems. 01 2-11-18 ol ox )11
Ventilation of weirs. submerged weirs. (1 3-11-18 o | o2/
Tutorial- 3, Module 4 Test . 12 5-11-18 1) e e ; 1y
BE Flow through Pipes: Introduction. hajor 1 7-11-18 | .
and minor lasses in pipe flow, O =1 ,' T
Darey-Weisbach equation for head loss due 01 g-11-18 o [ Lo 1A I
I |
tofriction DR e 37 INTERNALS 12-11-18, 13-11-18, 14-11-18 {33 93¢ A
Pipes in series, 5:.|ipeslin parallel, equivalent al
pipe-prablems. _
Minot losses in pipe How, equation for head
loss due to sudden expansion.
e Numerical problems. |
A Hydraulic gradient line, energy gradient
line. Ho
Pipe Networks, Hardy Cross method
Numerical problems. g
Surge Analysis in Pipes: Water hammer in
pipes
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g Ty TeEes )
|| _'||_1 .unatmna for pressure rise due to gradual 01 28-11-18
valve closure and sudden closure for rigid o\ | X l " ]
l\ | and elastic pipes. '
E | Numerical ; =
i I]|F1.ilp class ﬂzgti?grh L o e LAk -
* S - ..:
B 01 30-11-18 | oy il bl ]
Assiznments and Mini Project ;
Assignment — 1
il ah) alaey
Submitted ond
Asgipnment — 11 ']‘ i
p Submitted on: \ < ﬁ—\ Ve l 9—‘?5‘ \ &
Assignment — 111
Submitted on: 3"11]\ WA \l R
LEE-‘{"-S:\.\--I'J- =Y [_-_Cn'c-ux{: ﬁl!-l'l.:m.mufﬁh}, - AN |I l'l.\'ll Aol
Literature to be Referved for e Courses
o \ Publication Information
Book Type | Code "
|| Fitle & Author Edition | Publisher Year
“Iydraulics and Tluid Mechanics”, PN Modi = Siandard Book House, New
y i
TextBocks ] Tl |andSM Seth. £ Delhi 2082
i " A Text book of Fluid Mechanics and Hydraulic g Laxmi Publications, New IME—
| T2 | Machines™, R K Bansal, Delhi j
| - —
Reference -ITFiuid Mechanies™, ] F Douglas 5" Fearstn 2009
Books El

Comments by Faculty:

QGME\M as e plan

Comments by HOD:

et :

Note: Plan and execution is for 5 Modules.

pMrs. ANKITHA Y Reviewat by

Date & sign Mq \ A Date & sign
' ?P\Eﬁf
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S.J.C. Institute of Technology
Department: Civil Engineering
Test: 11
Subject Name: Fluid Mechanics
Semester: 3"
Duration; 90 minutes
INSTRUCTIONS: Answer amy one full question from each part,

Subject Code: 17CV33
Section: A & B
Max Marks: 30

Part-A

Marks 0 | Levels

'| a) Comparison between 1) steady & unsteady flow ii) Uniform & 05

| non-uniform flow.

co3 | L2

1 ||_b} The velocity pmcmi'a! function is given by @ = Sy,

' Determine the veloeity component al the point {4, 3).

05

\ OR

CO4d i3 ]

|2y Comparison between i) Laminar & turbulent flow i) Path line
| & stream line.

05

co3| L2

'| b) A pipe line carrying oil of specific gravity 0.8 changes in
| diameter from 300mm diameter at position A to 500mm diameter
| at B which is 5m higher than A. If tzm pressure at A and B are
|rcsp::ctively 20 Niem® and 15 Niem® and discharge is 150 Ips.
|

I

determine the loss of head.

CO4 | L3

| Part-B _
'| Derive an expression for Bernoulli’s equation u der ¢

ey | principle.
| OR

[ Derive an expression for of continuity equ 1
| coordinates,

Part-C
A horizontal venturimeter with inket and thre
em respectively is used to measure the ﬁﬂ’iﬂﬁ:
differential manometer the inlet and throat
Determine the rate of flow, Take Cy=0.

\

ol
i w
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Pape: 11

A U — tube differential manometer containing mercury is connected
of one side (o a pipe A containing carbon tetrachloride of specific
gravity 1.6 under a pressure of 120 kPa and on the other side of &
pipe B containing oil of specilic gravity (1.8 under a pressure of
200kPa, The pipe A lies 2.5m above pipe B and the mercury level in
the limb connecting with pipe A lies 4m below the pipe A. Determine
the difference in the levels of mercury in the two limbs of
TIEADNGHNEET,

10

Co2

OR

Derive the expression for the vertical plane surface submerged in
ligquie

1]

L3

Lad
Il

'| COl=10M | Cco2=20M [ L1=05M | L2=00M |L

1o |
Ly
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Department; Civil Engineering
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Semester:1H Section: A & B
Sabject Name & Code: FLUID MECHANICS 17CV33

Instructions

i T
_;.Nu.

Ouestions | |
Marks | CO Levels |

a).Derive an expression for Darcy Wishbech equation for Trictional | [0 CO4 L4
losses

OR

by A closed cylindrical tank is 3.5m high and contains an eil of relative
density 0.83 to a height of 3m above the bottom, ‘The space above the wil
surface contains air under a pressure of S0KN/mM2. [Fan orifice of diamets) § 10 CO4 L4

cm 15 provided on the side of the tank with its centre 25 cm abowe the = = |
buttom, estimate the weight of fhud discharge nome minute: Pake Gd = |

.60

| OR i

a) Determine theoretical discharg‘;fﬂr: Triangular noich 10 CO5 L5

b) A Now from a channel is contrelled by a trapezoidal notch sa that the full
supply discharge of 2m3ds (lows over the notch at a head of 1.2m measured | [() 05 1.5
over the cresi. Al half this head. a discharge of h.6miis passes over the '
hotch, Assuming Cd = 0.62, Determine the base width and side slope af

mafch,

a) Determine an expression for the discharge
Yenturimeter.
DR _ .
b) A pipe line of 0.6m diameter

_L_____L_head at inlet is 300mm

discharge, another line of the
parallel to the first in the ﬂt}ﬁ‘!ffﬂ
minor losses, find the increase

[€ol-00 | Co2-0 [ €030
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Third Semester B.E. Degree Examip.nti}n; Dec.2018/Jan.2019
Fluid Mechanics

ﬂli

Time: 3 hrs.

. 1 & Max. Marks: 100
2 Note: Answer any Jull questions, eﬁaﬂ?gr,g'%
-'ré ONE futhquestion from each module.
o
g - i\ﬂndul&l o
3 1 a Dt:ﬁ_nf: the term Lﬂll.lid’. Distingiash between liquid and gh (06 Marks)
B b, Derive the expression for s tension on a liquid dropleks (06 Marks)
i 2 . ¢. The dynaml_:: VISCOsIty oil, used for lubrication between a shaft and sleeve is 0.6Ns/m”.
% ; T]he sh?:t diflmetar 15'0.4m and rotates at 190rpn; :ulate the power lost in the bearing a
i sleeve length of 9 ake the thickness of the tlm as 1.5mm. Marks
< P 2 f= 16 GRS
§s 4 "
B _
% g 2 a. Explain theworking of a Bourdon’s pre uge with a diagram. {06 Marks)
h b. State Ve Pascal’s law. L 5
i ¢. A differént

uid of sp.gr = 1
sp.gr = (1.9, The pressures at A and’B3 are 9.81 = 10°
the difference in mercurylevelin the diffe

N

) ) d{yf’ i {08 Marks)
il manometer 15 connsgted at the two points A and B of two pipes as shown in
Fig. c). The pipe A contai ile pipe B contains a liquid of

and 17.65 N/m" respectively. Find
rential er.

|

) (06 Marks)
rﬁx .

N

' % - -
-\. & Fig.Q.2(c}
y 5 Modul
odule-2
Define: if%\a] pressure i) re of pressure, | {4 MEarks)
Derive the expression fo total pressure and center of pressure on a vertically immersed
o :"."-': E ce, {ﬂt Marks)
R = : ? ' x}rJ
ity potential function d=—"——x" +x'y+ ¥’
R e G e S
1d the rcompanent in x and y directions.
'w_thit resents akpnsmbte case of fluid fow._ = 5 g - {08 Marks)

1of3
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_"F'

OR Tark
(08 Marks)
a. Derive continuity equation in Cartesian coordinates fof }ﬁﬁh‘ensmﬂdl’:\’r -y that its plans
b. A rectangular plane surface 1m wide and 3m deep S8 in water in St< ‘1] e and the
makes an angle of 30° with the free surface of wate DLI':I'ITI]“L the total press

depth of center of pressure when the upper gdﬁ% e platc, is 2m below the free s u:ﬂa:& .

= 2 i d
€. What 15 flownet? The stream function fm‘ R—IWH dunenamnai flow is given by y = XY Fi n

the velocity potential function *¢”, ;,h—. - 93 M= % ) : (06 Marks)

%M P

a. State the assumptions made ;q Eﬁrwmg the Euler’s eqtmﬂun of motion. Hence obtain
Bernoulli’s equation from E uation with a neat skeseh..’ ' (10 Marks)

b. A pipe of diameter 400mm catrics water at a veluut} of 28m/s. The pressure at the points A
and B are given as 29 43Nem’ and 22.563 Hfﬁnhrespm,h'v'flv while the datum head at A
and B are 28m and 3[&3; Find the loss of head I:E%Eﬂu Aand B. (05 Marks)

¢. Show that for a pl,tcrr guhé actual velocity V=C ,hrh with usual notations, ' (05 Marks) G_*

W :if. € -
a. Derive thf:"aqnatmn for dlschaxg. lhmu h a venturimeter: {08 Marks)

b. Water Mat the ratg of 0.147m ugh a [30mm diameter orifice inserted in a 300mm
dtamggr pipe. If the pressure %fmcﬂ upstream mﬁ ‘down stream of the orifice plate
have shown readings of 176.58 m and 8829 E:me respectively, find the coefficient of
discharge "C° of the orifi : 5 D (05 Marks)

c. A 457 reducing bend is ;ﬁcmd n a pipe M&,ﬁ@dlumetem aLl‘ﬁia mlet and outlet of the
bend being 600mm and"&ﬁﬂnﬂm respectively. Fmd the force L-Kﬂfw‘b‘j' water on the bend if

the pressure intensity at the inlet to the bﬁfﬂls 8.829 Nicm’ ugcﬁ ate of flow of water is
600 lit/sec. R £ ""i;,.

: . S (07 Marks)
'-‘J"“';% Y ,;e“ %"wﬂéa
b “piodule-4 i
a. Define h uhL cneﬁlclﬁ‘ﬂt (ﬁd{:“ ‘and Cd for %Uﬂtﬂﬂ and obtain the relation between
L] P
~ them. :,.[-r-' b (08 Marks)
b. Derive the expression of di e thmugh a trianalar nntLh ) (08 Mar
c. Find the discharge m* olletti weir c‘gjnﬁth 2.0m when the head over the welr is llfi} &
Yike Cy=0.62. 7 “ , g
{3 J’% ~~ w (04 Marks)
h v . . ®OR ;.
a. What are thrra@anmgcs of tn notch over rectangular notch? How do you ¢ assify
mouth pi
b. A jet of wates, issuing from a sharp-edged vertical 'L‘I-Tll'll:t: under a copstant head of (]ug It;:lﬂm:
a certain point, has horizomtal and vertical coordinates measured fro mthi
Venn Contracta as 0 d 10.5¢cm mspe:ti“.-f:l}-' Fmd the value of C,. Alsq fmd h
valuetof C, if Cy = 0.60. n;:,li e
.  What 18 broad cre Eq;eu“? Show that under maximum djz.cha:gc conditiong = E{H l—I Hr""sj
usual nulalmm&i} road crested weir, {I;S “:;ﬂ:
! 5
&
% 20f3
'
&
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