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' UNIVERSITY OF MUMBAI
SCHEME OF INSTRUCTION AND EVALUATION (R 2007)
'l COURSE: B.E. (MECHANICAL ENGINEERING)
gpMESTER: V
m;:’ No. of periods of 1Hour | Duration Marks
of Theory|... .
_ Lecture|Practical [Tutorial Paper in Theory| Term Practical Oral | Total
‘ Hours Paper | Work
/“ (I/immcm& 4 5 R ’ 50
\e¢ Metrolog}"* - 3 100 25 -- 25 |1
" pheory of Machines —II* 1}~ 4 2 | - 3 100 | 25 ~ |25 150
T Fluid Mechanics* 4 2 - 34+2PE | 100 25 25 25 | 175
lan'n‘dfl"”l;’5—Transfer*‘ 4 2 -- 3 100 | 25 -- 25 | 150
mnterface
| [G);E Base Management 3 2 ” 4(PE) - 50 >0 50 | 130
i - Tk
Wl Studies 5 - 14 > " ’s ~ | s
TOTAL 21 i 10 1 -- 450 175 75 150 | 850

*Common with Automobile engineering. #Class wise Tutorials
(PE) - Practical Examination

COURSE: B.E. (MECHANICAL ENGINEERING)
SEMESTER: VI

] No. of periods of 1Hour | Duration Marks
) of Theory i :
b Subjects Lecture| Practica! [Tutorial| Paper in Theory Tcrm— Praptical Oral | Total
H Paper | Work
ours
Mechatronics* 4 2 -- 3+2PE | 100 25 25 - | 150
Hydraulic Machinery 4 2 - 3 100 25 == - | 125
| Mechanical Vibrations* 4 2 -- 3 100 25 - 25 | 150
[E-Commerce and Industrial | 4 - ot 3 100 25 -- - | 125
: Finance
Internal Combustion 4 2 -- 342PE | 100 25 75 ~ | 150
1 2 - | -
| Machine Design—1"* 4 - 4 100 25 - 25 | 150
toTAl 24 | 10 | @ -~ 1600 | 150 | 50 | 50 | 850

1 Automobile engineering.

* n with . : :
rgl(il:m}’c;qctical Examination Environmental Studies*
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Mcchanical/Automobile)

Semester:-V

: ,\SS5TE(
¢ WL MEASUREMENT & METROLOGY
‘M/f Lecture 04
| .‘dspcr ch‘:\ Practi
e of 60 min: ractical 02
pen® Tutorial =
/ Hours Marks
W Theory Examination 03 100
/ Practical ~ -
/ Oral Examination 25 |
Term Work 75
;//_-—( TOTAL 150
/SI’/NT—,_——-—— i Details Hrs.
— 1.1 Significance of Mochanical Measurements,  Classification of
measuring instruments, generalized measurement system, types of
inputs: Desired, interfering and modifying inputs.
, 1.2 Static characteristics: Static calibration, Linearity, Static Sensitivity,
‘ ;M"d“le Accuracy, Static error, Precision, Reptoducibility, Threshold, Resolution, 8
- u Hysteresis, Drift, Span & Range etc.
1.3 Errors in measurement: Types of errors, Effect of component €rrors
on combination and distribution of combination errors on components,
Probable errors.
— : .
2.1 Displacement measurement:  Transducers for displacement
measurement, Potentiometers, LVDT, Capacitance type. Digital
‘ transducers (optical encoder), Nozzle flapper transducer.
| Module 2.2 Strain measurement: Theory of Strain Gauges, Gauge factor, 9
l 0 Temperature compensation, Bridge circuit, Orientation of Strain Gauges
for Force and Torque measurement, Strain Gauge based Load Cells and
Torque Sensors.
3.1 Measurement of angular velocity: Tachometers, Tachogenerators,
digital tachometers and Stroboscopic methods
3.2 Pressure measurement: Pressure standards, Elastic pressure
Module | transducers ViZ. Bourdon Tubes, Diaphragm, Bellows and piezoelectric g
03 pressure SENsors: High-pressure measurements, Bridgman gauges
| Calibration of pressure sensors.
’ 3.3 Vacuum measurement: Vacuum gauges Viz. McLeod gauge,
1 lonization and Thermal Conductivity gauges.
[b 41 Acceleration Measurement: Theory of accelerometers and
i vibrometers. practical ~Accelerometers, strain gauge based and
i ctric accelerometers.
; Module zfgzr?::gperature easurement: Thermodynamic Temperature Scale and | 7
- 04 IPTS. Electrical methgds, of temperature measurement, Resistance
thermometerss Thermistors and Thermocouples, Pyrometers.

S
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B S P T e
5.1 Metrology: Standard of measuremeny

: Tine and end st
lGllgm standard, working, standardy ¢ and end standards wave

requirements of intere
1 stan e i U - s interchanoenhil;
allowance and tolerance, limits an s, B.S, and 1.8 Spe !}‘_”'!'F"I"“It)’-

o, . Spectfications for

jimits and 1S, Timit - gauging, - avtomaic pauping : o3 B
qutomatic, automatic production, principle nl."'” ““5- needs - in semi- /
| process gauglag system., peration, features of in
161 Use of comparators such s
r clectronics and pneumatic,

6.2 Angular measurements, anglc L
and taper gauges.

yodule | 6.3 Metrology of screw (hr
06 | 6.4 Gear measurements,
6.5 Measurement of flatness and S
and measurement of surface tex(ure,
and tool maker's microscope, dj

l st Brod.

‘i'l-l.aél'ui‘nic}'lnl‘, ;)_ﬁu.:ll, clectrical,
auges, sine bar, levels, clinometers
cads, limits gauging of screw threads, 9
are ness, surface finish delinition

ui study and use of profile projector
Vviding head and auto-collimator,

istof EX crimc.nts:
[aboratory ExpflrlmC“tSi (At least 8 experiments from the list)
|. Calibration of Displacement sensors like LVDT. Polentiometers cte.
7. Calibration of Pressure Gauges
3. Calibration of Vacuum Gauges
4. Torque measurement using strain gauges
5. Calibration of tachometers
6. Vibration Measurement & Calibration of’ Accelerometers.
7. Angle measurement by sine bar.
8. Flatness and surface finish measurement.
9. Study and use of profile projector.
10. Screw thread mcasurement using floating carriage.
11. Gear measurement using Parkinson Gear Roll Tester.

Theory Examination:
srise of total seven questions, each of 20 Marks

1. Question paper will comj
2. Question one will be compulsory and based on maximum part of syllabus.

3. Remaining questions will be mixed in nature (for example il Q.2 has part (a)
from module 3,-then part (b) will be from any module other than module 3)

4. Only five question need to be solved. . .
In question paper weightage of each module will be proportional to number of

respective lecture hours as mentioned in the syllabus,

Oral Examination:
Oral examination w

i1l be on maximum portion ol syllabus.

Tern

<trm Work: - :

. . s Y N » Qe » X aTe

Term work shall consist of minimum 08 experiments, assignments on cach module and
Written test. T l;e distribution of marks for term work shall be as follows:

s Laboratory work (cxpcrimcnts/ussignn1cnls): .............. (15)  Marks.

L] Test (at lcast One): ............................................. (]0) [\/1;”kb'
TOTALS: vosevrnserenseeneeenmmsttmsmmmmmmmmmmmmssss corenniennieens (25)  Marks.
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s ;U“k\‘: < X : . . ", y .
y‘l\ Zﬁ‘g‘lllk‘llt fﬁ_\'SICnL\ ( .'\[‘]‘llL'illH\n.\' and ])c:qf_gn) S™ed- O, Dochelin = McGraw
1 AR
CHill T
‘\;.u-;nsim:nl Metrology. Connie Dotson, CENGAGE Learning

\echanical Eogineernine Measurement - Thomas Beckwith, N.Lewis Buck. Roy
VIO dRes X . )

\{qrangont - Narosa Publishing House, Bombay:

AR LR - . : 3 ‘ ’ . ‘
hanical Engineering Measurements - A, K. Sawhney - Dhanpat Kai & Sons,

3 Med .
\“-"' [j(‘lllzl. - l
: '1n\-u-unwnt;uion Devices & Systems - C.S. Rangan & G.R.Sarrna - Tata McGraw
f'I.-:-:"'- " " . R
Ipstrumentation & Mechanical Measurements - A.K. Thayal.
0 Fneg. Metrology. RIK. Jain.
y ferenees: o N .
e Methods for Engineers - I. P. Holman. - McGraw Hills Int. Edition.

. -::_\-perimcntal ‘ ' _ _ dit
. ppeineering Experimentation - E.O. Doebelin - MeGraw Hills Int. Edition
- \fechanical Measurements- S.P.Venkateshan. Ane books. India

:\1eu—olog_\' for Engineers . J.F.W. Galyer & C.R. Shotbolt

1 > 3 - ~rd N 5 .
and Design for Mechanical Measurements, 5 “ed.. W le:\ '
oa Rajendra.Jaico.Publication.

Ay b= e

Theory . .
principals of Engineering Metrology. Re
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" TaTaI N LR W
I,C,-iods pet week 1Period of 60

i

_ i'—(f‘ilizl‘i““ Svstem

TASS: TE (Mechanical/Automobi|e)
31 CT: THEORY OF MACHING-qy

Lecture

Practical

| '].lll(\]‘inl

lheory Examination
]{l'il(‘l ical
()ra_ll_l{leminu'.iun
lgrm Worl

Semester:-\

()4

oy S
()3

7 s
I — [ ToTAL (50
sr. NL;TT" —__ Details ] s
o 5q Pacitiuna e Forpr———————————— ]
| 1\. .l .utch‘x.fb.. ].osmvu clutches, friction clutches, Friction Clutches - |
\odule | o _)‘bli\ of {rictional t.orquc‘ Power transmission .Power loss in Iriction }
01 {111 single plate, mplllplc plate clutch, and cone clutch, Centrifugal | 8
Clutches - construction, working {
.2.1 Brakes: Types of Brakes, Analysis of Block brakes - external and
mternal, Band brake -simple and differential, Band and block brake - ’
simple and differential, Braking of vehicles - front wheels, rear wheels.
all wheels on level and inclined roads,
Module . -
02 2.2 Dynamometers - Absorption and transmission dynamometers, Study S

and analysis of absorption type dynamometer
brake, dynamometers, Study and

dynamometers - Belt transmission, epicyclical, torsion dyn
Froude hydraulic dynamometer

- Proney brake. Rope

analysis of transmission type

amometers,

‘ 3.2. Foree analysis of gravity loaded governors - Watt, Porter, P
Module Force analysis of spring loaded governors - Hartnel]. hartung, Wilson Q Y
Hartnell, Force analysis of spring and gravity loaded governor,

Performance characteristics of governors - stability, sensibility,
isochronisms, Hunting, governor effort and governor power, coefficient

03

of insensitiveness.

|

‘ -

\ 3.1. Governors: Comparison between governors and flywheel, Ty
\ centrifugal governors, inertia governors,

l

pes -

rocll,

shaft.

4.1 Gyroscopc: Introduction - Gyroscopic couple and its etmx—g
spinning bodies, Gyroscopic effect on naval ships during st
pitching and rolling., Ship stabilization with gy

Module Two wheeler and four wheeler on curved path -
04 centrifugal couples, maximum permissible spee
Gyroscopic effect due to lateral misalignment of rig

roscopic effect

effect of gyroscopic and
1curve paths,
id disc mounted op

eering,

3
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) o0 e : _
‘ Gear Tralg . Klltlen.mt;cs and dynamic ana|ysis of . simple gear trai
’ gear train er ) ar trains,
Compoun ¢ < : S, I:E\ erted gear tl'a]I]S, epicye]jc ear trai (. '
i\lodulc or bevel gear combination, gear tramns with spur 3

"5 | qntroduction to flexur

al Me ; e
fechanism al Mechanism, Rigid link mech
]\/ eCNe

anism Vs flexural

-

/”é}{ﬁfgn—d Follo_wer, classification, motion analysis
| displacement-time , velocity-ime, Jerk-time for l;

UARM, SHM & Cycloid motion (combine :
Jodule excluded), Motion analysis of simple Can,
"6 | operating radial translating follow
control pressure angle.

and plotting of
iform velocity,
d motions during one stroke
$= R-R Cam, D-D-R Cam 8
er, Pressure angle & methods to

L

el
istof Experiments:
]' Sudy of Clutches
, study of Brakes
;. Experiments on Dynamometers - Rope Brake Dyn
s Experiments on Governors - Proel] Governor, H:
; Experiments on Gyroscope
Study of power transinission svstem in automobile
Study of Cams & Follower
Plotting of displacement-time . velocity-time, jerk-time for uniform velocity, UARM,
SHM & Cycloid motion.

9. Atleast two numerical simulations using C**/MATLAB based on systems discussed
in syllabus

10. Experiments on flexural manipulator, force-deflection anal ysis.

amometer, Torsion Dynamometer
artnell Goveinor,

T o

<D

Theory Examination:

. Question paper will comprise of total seven question, =ach of 20 Marks

2. Question one will be compulsory and based on maximum part of syllabus.

3. Remaining questions will be mixed in nature (for example suppos=d Q.2 has part (a)
from module 3 then part (b) will be from any module other than module 3)

| 4 Only five question need to be solved.

¢ In question paper weightage of each module will be proportional to number of

respective lecture hours as mentioned in the syllabus.

Oral Examination: . : .
Oral examination will be on maximum portion of syllabus.

Term Work: ‘ , :
Term work shall consist of experinents (at least 08). assignments (one on cach module)
and written test. The distribution of marks for term work shall be as [ollows:

* Laboratory work (experiments/assignments): .............. (15)  Marks.
o Test (at [east ONE): «.ooveemssssrsisssinsss i (10)  Marks.
'I‘OTAL: ..... T R AR L LT YT PP P (25) E\l a l‘ks.
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'}"/‘\}""Theor)/ of Macllples - Thomag Bevan-c p S. Publis/
;. Theory of‘ Machfnes - S. S. Ratan - Tayq 1;£//(‘.(:'r.mv”;/"/$l =
1 Theory Qf Mf}CthS ~P.L, Ballaney, K/mn;m 1’1/1)//'51'/ 2rs, Delhi
;‘_ vlechanics of Machines - Elcmcmary Theory and E."MH' oL
C. Stephens - Arnold internationg Students E;/iiion‘\dm
5. Mechanics of Machines, Advanced Theory and Ew.m les - J, Hanne )
Stc‘,phcn_s - Arnold internationg] Students Edition ey R S
6 ?2:2](22022(3;1;’1;0hmes using MATLAB and SIMULINK-John Gardener,
- Kinematics and Dynamics of
Pearson Education

ples - by I. Hannah and R.

Machinery, Charles Wilson and Peter Sadler,
Reference Books:
/—‘—*-——

1. Dynamics of Machines — Norton, McGraw Hill Publication

. Theory of Mechanisms and Machines - A. Ghosh and A. Malik - Affiliated East -
West Press Pvt. Ltd., New Delhi

Theory of Machines - W. G. Green - Bluckie & Sons Ltd
Mechanics & Dynamics of Machinery - J. Srinivas, Scitech

Kinematics, Dynamics and Design of Machinery, 2"%d., Kenneth Waldron, Gary
Kinzel, Wiley India Edition

6. Essential MATLAB for Engineers and Scientist - Brian D. Hanhn, Daniel
Valentine, Elsevier

L2

20 e 102
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GUBIECT FLUID MECHANICS

|

Module
01

:,L.[,\,\s:'l‘r‘. (Mechanical Automabije T ———

eriods per cek
[Period ol 60 min,

Fyaluation System

T—‘“ -

1 celure

Practicyl
| Tutorial

|
{
|
i
ours | Nl :

Marks
03 T

02(PF%)

Iheory |-.§;;_|11i|1;lii;)|1
Practical -

- 1.1 Fluid Definition and Properties:

- — —— ) I 7 )
‘_()L'uhlflixznnimuinn f

Lerm Work

Details

| Conceptof continuum, Newton's |

. aw of viscosity, classificati
i sity, classification of

1.2 Fluid Statics:
Definition of bod: " forces and surface forces. static pressure, Pascal's

hydrostatic pressure, Luoyaney and Archimedes' principle.

Module
i 02

Module
03

2 Fluid Kinematics:

Understanding of Eulerian and Lagrangian- approach to solutions,
Velocity and acceleration in an Eulerian flow field, Definition of
| streamlines, path lines and streak lines. . Definition of steady /
unsteady, uniform / non-uniform. one two and three-dimensional flows.
| Understanding of differential and integral methods of analysis.
Definition of a control voiume and control surtace, types of control

1
1
|
»
|
1
l law, Derivation of basic hydrostatic equation, Forces on surfaces duc to
|
|
|

volumes.

3. Fluid Dynamics
3.1 Equations for the control volume
(nteeral equations for the control volume: Reynolds transport theorem

swith pl.oof_ Applicatio:' to mass. energy and momentum transport
(linear and ancular). Difterential equations of the control volume:
I ¢ =

Conservation of mass (two and three dimensional)

3.2 Navier - Stokes equations (vvithout proof) for rectangular and

cylindrical co-ordinates.

of Navier - Stokes equations: viscous laminar flow
viscous laminar flow of a fluid through planes
uniform velocity), Fluid flow

3.3 Exact solutions

of a fluid through a pipe, . i

(both stationary. one plane moving with a
0 c \

¢hrough concentric cylinders.

15 gquations in two. three dimensions; Bernoulli's equation.

3.4 Euler .. .
’ ic energy correction factor and momentum energy correction

3.5 Kinet

(actor.

CE Scanned with OKEN Scanner



-
4.1 Ideal Fluid Flow Theory:
Deﬁ{mio” of stream lunctions ang velociny potential funet;
;-.;.wth”ﬂ! and lrrotal'lonul Pows in (wo dilﬁCIlfiounml f“_"}‘“"”s-
source, sink, vortex. circulation, Combination ol'si.m )lllq ﬂdcﬁl"“"" "
e.¢. flow past Rankine full body gng Rankine half b | lL' Sedblet, fins
past cylinder with and withoyt circulation Kuu';— l U('-\. D?l"b'“‘- .

. , a - Joukowsky law.

04 4.2 Real Fluid Flows: |9
DC““‘“O'” Of. l_{_t—) nolds number, Furbulence angd theories of turbulence
- Prandtl’s mixing length theory. Eddy viscosity theory & . emc:
theory. Velocity profiles for 1u?bulenl flows: s o S sepEHa
universal velocity profile, velone, .-of'?)“ : one - seventh power |flw.
RO cqualim{ for heud’ lost in prohiles or‘smu_oth m'1d rough pipes.
/ ’ ‘ pipe tlows, pipes in series and
parallel. hydraulic gradient Jine. Moody's diagram. '
3. Boundary Laver Flows: I :
C-oncepl of buungiar_\ layver and definition of boundary laver thickness. f
dlSplﬂCElﬂt{lll thickness, momentum thickness, energv thickness. |
Growth of boundar layer, laminar and turbulent boundary layers.
laminar sub-layer., Von-Karman momentum integral equations for the
boundary layers. analvsis of laminar and turbulent boundary lavers, l '
calculation of drag.. separation of the boundary laver and methods to ! |
control ii. concept of streamlined and bluft bodies. Aerofoil theory: ! »
definition of an aerofoil, lift and drag on aerofoils. induced drag. i |
6. Introduction to Computational Fluid Dyramics: ; ’
Basic concepts. Basic aspects of discretization. Grids with appropriate | !
transformation. some simple CFD techniques. Finite volume method ot‘J
analysis. solutions to simple flow problems. Numerical solution by |
means of an implicit method and pressure correction method. !

-_—
—_—

{ Vlodule
05

Module
06

List of Experiments: (At least 6 experiments)

1) Determination o1 Metacentric height and stability of floating bodies.
2) Veritication of Bernoullis theorem.

3) Calibration of Venturimeter.

+4) Calibration of orifice meter.

3) Veritication of Energy equation.

6) Veritication of momentum equation. .

7} Determination of friction factor fora pipe.

8) Determination of head loss in bends. valves cte.

9) Identification and verification of luid flow (Laminar and turbulent).

Theory Examination: ‘

tion paper will comprise

Question paper will ¢ ‘ ‘ |

i. ())“L tion }ul[:c will be compulsory and based on maximum part of
- Queshic

syllabus. . " -|

Remaining questons will be m

- ( . 3 » art

I part (a) from module 3 then pa

ol total seven question, cach ot 20 Marks

xed inonature (tor example it Q.2 has
(by will be from any module other than

'ad

module 3)

1 ' ' ved.
4. Only five question need o be solve

of each module will be proportional to number of

Cweiehtage . S
l B ntioned in the syllabus,

In question pape
as me

i respeetive lecture hours
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and Oral Examination:

L'»‘-‘C"'['ic.,] examination will be based on one ex

ractit sorl : ' ’

, | erjment given in the syllabus. Orai examin
ax Pt

;;.‘ImbllS.

b octical

p_cnme}u performed from the list of
ation will be on maximum portion of

Tt‘r“‘ \\’0 I'k:

Term work shall consist of m.inimum 06 experiments, assignments (at |

each module). solution ot Fluid dynamic problem (at least two) llsinntc N o'n
cchniques c:.\'ecut‘cd }hrough C/C++ program or any application sof? Om;l)'t[l{mtll\flnldl
N_‘\S'I'I{.‘\N ANSYS ete and written test. The distribution of mark W;'“C ot ek
chall be as follows: arks for term work

« Laboratory work (experiments, assignments, CFD solution): (15) Marks.
o Test(atleastone): ...............
TOTALS teveeeee e eees e (10) Marks.

......................................... (25) Marks.

Text Books: ‘

1. Fluid Mechanics — Streeter and Wylie, McGraw Hill

2 Mechanics of Fluid 3" edition — Merle Potter, David Wiggert,

CengageLearning _

3. Fundamentals of Fluid Mechanics 5™ edition — Munson, Wiley

4. Fluid Mechanics - Frank M. White, McGraw Hill

5. Fluid Mechanics.. Cengel, Yunus, Bhattacharya, Souvik, McGraw Hill

6. Fluid Mechanics - K. L. Kumar

7 Introduction to Computational Fluid Dynamics—Niyogi, Pearson Eduction

g An Introduction to Computational Fluid Dynamics The Finite Volume Method,

™ edition—Versteeg. Pearson Eduction,

11. Introduction to Fluid Mechanics 5" edition — Fox, Wiley

12 Introduction to Fluid Mechanics, Shaughnessy, et al, Oxford

13. Introduction to Fluid Mechanics and Fluid Machines. 2™ ed., Tata McGraw
Hill.

14. Fluid Mechanics. Yunus Cengel and John Cimbala, Tata McGraw Hill.

References: juralidl 1d Biswas
. , ‘e - Muralidhar a1 E:
“Advanced Fluid Dynamics - N e o Education
Fluid Meehanics — Douglas ct.al. 3", Pearson Educa
' Dynamics — John Anderson, McGraw Hill,

h Engineering Applications—John Finnemore, Joseph

Fluid Mechanics wit
ranzini. McGraw Hill. .
5. 1000 Solved pProblems i

I
2
: 3. Computational Fluid
4
!.

| Fluid Mechanics, K.Subramanya, Tata McGraw Hill.
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1.1 Mechanism of heat transfer by Conduction.

1.2 Fourier's three-dimensional differential equation for Conduction
with heat generation in unsteady state in the Cartesian co-ordinates.
1.3 Solution of Fourier's equation for one-dimensional steady state
Conduction through isotropic materials of various configurations such

as plane wall, plane composite wall, cylindrical and spherical composite
walls. (For cylindrical and spherical walls, derivation

of Fourier's three-dimensional equation is NOT included.)
1.4 Critical thickness of insulation and its importance.

255 TE (Mechanica_l/Automobile) Semester:-V
(L ASS:
C BJECT: HEAT AND MASS TRANSFER

sU

. s per week 1Period of 60 Lecture 04

peri0 SP Practical 02

min-: Tutorial -

_— Hours Marks
mﬁm Theory Examination 03 100
R Practical - -
_—— Oral Examination 25

L — Term Work 25
L//_:” TOTAL 150

Sr. No. Details Hrs.
— 1. Conduction:

06

Module
02

2.1 Unsteady state Conduction through a plane wall having no internal
resistance. Users of Heisler charts.
2.2 Extended surfaces. Solutions for heat transfer through rectangular

fins. Types of fins and their applications. Effectiveness and efficiency of
fins.

06

Module
03

3. Convection:

3.1 .Mechanism of heat transfer by convection. Natural and Forced
convection.

3.2 Hydrodynamic and thermal boundary layers. Similarity between
velocity profile and temperature profile.

3.4 Heat transfer coefficient (film coefficient) for Convection. Effect of
various parameters such as physical properties of the fluid, system
geometry, fluid flow etc. on heat trar?sfe.r coefficient.

3.5 Heat pipe- Introduction and app.hcatlon.'

3.6 Principle of dimensional an'alySIS. Application of dimensional
analysis to Convectiop for finding-heat tl:ansfer coefficient.

37 Empirical relations for Convection. Physical significance of
dimensionless numbers such as Nusselt's Number, Grashoff
Prandtl's Number, Reynolds Number and Stanton's Number.
3.8 Reynolds analogy between m'omentum and heat transfer. 2.8 Heat
transfer in condensation. Nusselt's theory of laminar film Condensation
Heat transfer in boiling Curve & critical heat flux. ‘

s Number,

10
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, ' 4. Radiation:
| -1.1 h-:lcdmmsn) of heat transfer by Radiation.
+.2 Concept of black body and grey body. Emissive power and
[oMISSIVILY.
' Module ?3“’1121‘151116 |]aws \S/I R'adialion: Planck's law, Kirchoff s law, Stefan-
f A < / " 1
o | oltzman law, Wien's.-.displacement law and Lambert's Cosine law. | 10
Intensity of Radiation Radiosity
| 4.-1\\[?;1):11:1“0;1 hcu‘t cxchange between two black bodies. Electrical
» ! K € g SRV . M H
‘ network analogy for radiation heat exchange between two and three
arey bodies. =
L ; . ¢ > (e - % g . . ~
R _!;._Sh_lpi_lquol for simple geometries. Propertics of shape factor. |
5. Heat Exchangers: ) |
5.1 Classification of heat exchaneers !
52 oarl 11C " - 2 H
odule | 22 Logarithmic Mean Temperature Difference, Correction factor and ‘
1 ]\10( uie rti > ’ a ’ ‘
s cttectiveness ol heat exchangers. 10 |
: 5.3 Effectiveness as a functio . - : ‘
‘ | E lectiveness as a function of Number of Transfer Units and heat ‘
j L capacity ratio. )
L 5.4 Overall heat transfer coefficient, Fouling factor.
! 5. Mass Transfer:
! 5.1 ,Mccl?amsm of mass transfer. Importance of mass transfer in
1 engineering. : ‘
‘: A Mialle , .o . ~ n .o - ~ H 1 1
' Module 5.2 Fick's law of diffusion. Steady State diffusion of gases and liquids |
1 06 l_hrougn plane, cylindrical and spherical wal's. Equimolal diffusion. 06
, 5.3 Isothermal evaporation of water into air. l
i 5.4 Convective mass transfer and mass transfer coefficient. Empirical
| relations for mass transfer, in terms of Sherwood Number, Reynolds ‘
| Number and Schmidt's number. |

List of Experiments:

(At least 8 experiments from the list)

1) Thermal Conductivity of metal bar/ composite wall
2) Thermal conductivity of liquid

3) Thermal conductivity of insulating material.

4) Unsteady state heat transfer.

5) Heat pipe.

6) Emissivity of a surface.

7) Free Convection.

S') Forced Convection.

9) Heat Exchanger. o o

10) Determination of coefficient of mass dlf.llSl\’lly. ' .

11) Simulation of anyone of the above nTc_:ntloncd experiment using any application
chas \SC.Nastran/CATIAVS ete. or developed codes in C, C++ etc.

software su

Theory Examination:

I'heory Exantt J . ’ . ‘)

| . Question paper will compnscloftotaldsi\ enc;qucsuonsf each of 20 Marks
Question onc will be CO{“Pll') sory 'md based on maximum part of syllabus.

2. Remaining Questiow will be mixed in nature (for exampie supposed Q.2 has
part (2) from module 3 then part (b) will be from any module other than module

3)

Only five ques need to be solved.

ron

L2

iochtage of each module will b .
aper ® eightage 1ocule will be proportional to number of

stion p mtiarod in # .
In (]lIL.\l [ urs as menagaca in the S:/l{ﬂbus.

H "oy af ,
respectinve lecture b
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Oral Examination:
Oral examination will be on maximum portion of

syllabus,

Term Work:
Term work shall consist of minimum 08 ¢
module and written test, Us
follows:

iy xperiments, assignments one on cach
Fhe distribution ol marks for term work shall be as

e Laboratory work (experiments/assignments):
e Test (at least one);
TOTAL:

.............. (15) Marks.
............................................. (10)  Marks.
............................................................. (25)  Marks.

Text Books:
1) Heat Transfer 9" ed.- 1.P. Holman, Me Graw Hill
2) Principles of Heat Transfer, 6" ed., Frank Kreith, CENGAGE Eearning
3) Heat and Mass Transfer - C.P. Arora., Dhanpatrai and Co.
4) Heat and Mass Transfer - Prof. Sachdeva
5) Heat and Mass Transfer - R.Yadav.
6) Heat Transfer - Y. V. C. Rao, Universin' Press
7) Heat and Mass Transfer- R.K.Rajput - S.Chand & Company Lid.
8) Fundamentals of Heat and Mass Transfer—Incropera, Wiley India
9) Heat and Mass Transfer — Domkundwar, Dhanpatrai and Co.
10) Heat and Mass Transfer 2" ed.—Nag P.K., Tata McGraw Hill
11) Introduction to Thermodynamics and Heat Transfer with ESS Software. 7
ed.—
Yunus A. Cengel. Mc Graw Hill International.
12) Fundamentals of Heat and Mass Transfer, Thirumaleshwar, Pearson
Eduacation.
References:
1. Elements of Heat Transfer - Jakole and Hawkins.
7. Heat Transfer - James Sucec - JAICO Publishing House
3. Heat Transfer - Donald Pitts & L.E. Sisson Schaums Series - Mc Graw Hill

International. -
4. Engineering Heat Transfer - James R Weity.
5. Engineering Heat Transfer - Shao Ti Hsu.
6.- Heat and Mass Transfer -.EckftrF and Drake. - N
7. Heat Transfer — M. Necati Ozisik, Mcgraw hill int. edition
8
)

Heat Transfer - Incropera and Dewitt — Wiley india
Fundamentals of Momentum, Heat and Mass Transfer 4" ed.—Welty, Wiley

India '
10 Engineering Heat Transfer ,N.V.Suryanarayana Penram publication.

11 Heat Transfer, g.p.Sukhatme,University Press.
12 Hetlt Transfer — Ghosdastidar, Oxford university press.
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<G TE (Mcchumcal) S

1ester:-V

CLAH://_ n P - " s e ks
CcT: GR[\P]'IIC USER INTERFACE AND DATABASE MANAGEME

B4

//"ﬁ:
M Lecture

. ds per week 1Period of 60 ure =
rcrIOd Pmcljc;\l . ] “()d

Tutorial

n‘llﬂ-
s | tours [ Marks
AR

z wﬁslcm . I'heory Examination -

Practical 04(PE)

BV
| Oral Examination -

GUI

Murphy's law of G U I Design. Features of G U [, Icons and graphic

Identifying visual cues, clear communication, color selection, GUI

\odule Ztal?dard, planning GUI Design Work. Goal Directed Design, Software

ol esign, Vlsual. Interface design, Menus, Dialog Boxes, Toolbars.
Gizmo-laden dialog boxes, Entry gizmos, extraction gizmos. visual

gizmos.
Visual programming
Software Component Nt indset-role of programming code

—
VB.Net

Building objects:- Understanding objects, buildi

constructor, inheritance,the frame work classes

Advansed OO Technique:-Building a favorites viewer using shared

properties and methods ,understanding OOP and memory management

Building class libraries:-Understanding - >lass libraries,Using strong |
Module | names, Registering assem ?

ng classes, reusability,

L BVB.Net S

blies, Designing class libraries.
02 Creating your own custom controls:-Windows forms control
Exposing properties fr

|

.. . |

om user control,Inherriting control behavior, |
|

|

Design time or run time .Creating a Form Library.
Accessing Databases :- Data Access components .Data Binding. |
Database Programming:-ADO.Nl;‘T The ADONET Classes i |
action,Data Binding —Unit References ‘

Data base concepts and Systems ,
of Database Systems, Views of data, Data

Introduction- Purpose : _ -
language, Transaction Management, Sto;.ugc[

Module Models, Database

03 Management, Database Administrator, Database Users. Overall System
Structure, Different tﬂ’gs_QLQE‘EP‘i?C :S)'S‘C'“S o ‘
4.1 E-R Model: Basic Conc‘cpl.s. DCSIQ{I Issues. Mapping (‘O,,\,“.;}img.“j

! Keys, E-R Diagram, Weak Entity s§:l. l;.\"lcncl‘cd E-R features, Design
j Module | of an E-R Database Schema, l‘{cductlon ot‘ an l:-R- schema to Tables |
04 4.2 Rcl:liioml' MOﬂclt Structure gt Relational  Database. The |
i Relational Algebra, .l he tuple relational caleulus. The Domain !
' Relational C11|CUF,LlLb}__\_/"~'“'5 S l
— ]

@ Scanned

,/-"—”— TCl'ln \VOTk SU
/’-'/ al ] _________-_r__________

@ Details Hrs. |
4 J S

5. | |

|
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" [518QL- Background, Basic SlrllClllricr.r“Sli'l'"(_mcr:ﬁ_ial‘s Aggregate
i Valita . " ! :

j functions, T\"}'H Values, Nested Sub queries, Derived Relations,

J Views, Modification of Database, Joined Relations, DDL, Other

‘ SQL features

e ,2 Fransaction- 1 ransaction - Concepts,  State, Implementations

odule For Atomicity and - durability, Concurrent Executions, Serializability, | 8

0a Recoverability, Transaction Definition in SOI1,

5.3 Cnlllt‘l{:'l'lt.‘:]lt‘.\" Control- Lock based proiocol, Timestamp based

protocol, Vali ation based protocol, Multiple Granularity, Multi

version Sehemes, Deadlock Handing, Insert and Delete operations,

| Concurrency in index structure

-

I SQL SERVER

SQL Server Database Architecture- Physical Architecture- logical

| Architecture
“Module | SQL Server administration tasks and tools - The SQL Sever Enterprise
06 Manager )

Security and user administration, SQL Server Command- Line utilities,
Database Maintenance.

Data base design and performance

I

Term Work:

At least five database application to be developed as a part of the course using
Microsoft SQL server and Microsoft Visual Basic/ Visual Basic.net
Assignment No 1: Student Mark sheet problem

Assignment No 2: Engineering admission Software

Assignment No 3: salary sheet preparation and Income Tax calculation
Assignment No 4: Library soimware

Assignment No 5: Mechanicz! Engineering Application involving Database
The distribution of marks for term work shall be as follows:

« Laboratory work: ... (30)  Marks.
o Test based on database application (at least one): (20)  Marks.
TOTAL: cviviireeiiinaanirens cavurpsaasiadiishenivassvasasnsnssens  (00)  MMarks.

Practical and Oral Examination P .

Questicns _for pmclicai Examination can  be designed based upon the
aforementioned assignment. Multiple questions can be framed by changing the
field. sorting keys. visual inzerfaces. and even the functionality. Oral examination

shall be based on the theoretizal aspect of the G U I and database management.
- 8 o

Text Books: B . - .
I D'u'lb':sc Gystems and Coreepts. Henry F. Korth. Sliberschatz, Sudarshan,

VeGran

Hill

3 1S by Date , . e )

- I\?w\.]?}l;-),sic 6 programizing Bible, LEric Smith, IDG Books India Pvt. Lid.
3, /!§llfi] l -L;ic o Programm 1L Black Book, Steven Holzner, IDG Books India
j Visual b . Jummics. /DG hooks.

(.;UI {)Lis.lgl']-nls of User inzzrface Design, Alan Cooper IDG Books India
0. l_ht' l'-_bff'l“_:_‘q’(m[, Black <ok, Patrick Dalon, IDG Books India Pvt. Led
o Mierosoft SQI. Server 70 Bieletich.5.: Mable. G. Techmedia

chnology Press
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1 Usj?g visual basic 6 / Reselman, Rob: Peasjey, R.; Pruchniak Prentice Hall India
vt ;

g_ Visual Basic 6 in Record Time/ Brown, S. B P B Publication

3. SQL. Sc‘rver 2002 Black Book Patr-ick Dalton, Paul Whitchead .dreamtech press
4 Beginning SQL Server 2000 for Visual Basic Developers Willis thearon Shroff
ublishers

5.An Introduction to Database System, C.J. Date

6. Principles of Database System, Ullman, Galgotia Publications

7. Database Management Systems Majumdar/ A K Bhattacharyya, Tata Mc Graw

Hill
8. Object Oriented MuitiDatabase System, Omran A. Bukhares & A.K Elmagarmid,

Prentice Hal [
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// University of Mumbai

CLAS\)nical Engineering Semester -V

pecha - .
UBJECT: Environmental Studies

5

ariods per week Lecture | 2

ach of 60 min.) Practical | -

S Tutorial | 1*

e Hours Marks
“Evaluation System Theory Examination 2 50

Practical examination - r
Oral Examination -

[::— Term Work 3 25
Total 75

- "
* Class wise Tutorial

Objective: This course is to create environmental awareness, of variety of
environmental concerns.

"Modu! | Contents Ar
.
1 The Multidisciplinary nature of environmental studies 1
Definition, scope and importance
Need for public awareness
4

2 Natural resources
Renewable and non-renewable resources

Natural resources & associated problem. . .
a. Forest resources. Use and over-exploitation, deforestation, case studies.

Timber extraction, mining, dams and their effects on forests and tribal

eople.
b. \F/)Vat%r resources: Use and over-utilization of surface and ground water,
floods, drought, conflicts over water, dams-benefits and problems.
: Use and exploitation, environmental effects of

c. Mineral resources: . '
extracting and using mineral resources, case studies.
d. Food resources. World food problems overgrazing, effects of modern

agriculture, fertilizer-pesticide problems, water logging, salinity, case

tud:es. :
S < Growing energy needs, renewable and non renewable

e
Energy resourc :
© energ;/ sources, use of alternate energy sources. Case studies.

f Land resources. Land as a resource, land degradation, man induced
" andslides soil erosion and desertification.
le of an individual in conservation of natural resources.

RO . :
e of resources for sustainable lifestyles.

L ]
Equitable us

e

L ——cosystems
3 . Ecosys e { 3
ts of an ecosystem.

Concep :
gtructuré and function of an ecosystem.

producers. consumers and decomposers.
) energy flow in the ecosystem.

e e
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» Ecological succession,

. :?olod‘jch?ms, food webs and ecological pyramids.
a. Forest ecosystem
b. Grassland ecosystem
c. Desernt ecosystem
d. Aqualic ecosystem (ponds, streams, lakes, river i
—— Biodiversily anid 1ts cofseralicr . fivers, oceans, estuaries) ;
*  Intraduction-Definition: genetic species and ecosystem
~ diversity
* Bio-geographical classification of India
 Value of biodiversity : Consumptive use, productive use,
social, ethical, aesthetic and option values
» Bio-diversity at global, national, Iocal levels
* India as a mega diversity nation
» Hot spots of bio-diversity
» Threats to biodiversity: Habitat loss, poaching cf wild life,
man-wildlife conflicts '
« Endangered and endemic species of India
« Conservation of biodiversity: In- situ and Ex-situ conservation
of biodiversity
Environmental Pollution Definition — 4
« Causes, effects and control measures of:
a. Air pollution
b. Water pollution
c. Soil poliution
d. Marine poliution
e. Noise pollution
f. Thermal poliution
g. Nuclear Hazards
. Solid waste management: Causes, effect and control
measures of urban and industrial wastes
. Role of an individual in preventizn of pollution
« Pollution case studies
. Disaster management: floods, earthquake, cyclone
and land slides
_————Tiesues and environment 4
e ls;:,:r?\ E:J[::;ustainable to sustainable development
: Urban problems related to energy _
. Water conservation, rain water harvesting, watershed
management
. Re-settlement and rehabilitation of people: Its problems and
concerns. Case studies.
. Environmental ethics: issues and possible solution

climate change, global warming, acid rain, ozone layer
depletion, nuclear accidents and holocaust. Case studies.
Wasteland reclamation

Consumerism and waste products

Environment protection act

Air( Prevention and control of pollution ) act

Water ( Prevention and control of pollution ) act
Wildlife protection act

-
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] « Forest conservation act

B Issugs involved in enforcement of environmental legislation
» Public awareness

| Human population and the environment 4
» Population growth, variation among nations
» Population Explosion- family welfare program
» Environment and human health
« Human rights
» Value education
« HIV/AIDS
 Women and child welfare
* Role of information technology in envirconment and human
health
» Case studies
— 8 | Understanding Existence and Co-existence 6

Interrelation and Cvclicity between Material order, Bio-order, Animal order and
Human order A

Understanding the human conduct: Relationship in Family, Justice in
Relationship, Relationship of Human with Nature (Environment), Human
Behavior, Human Values, Nature and Morality

Understanding the human society

Dimensions of Human Endeavor and Objectives, Interrelationship in Society,
Mutual Fulfillment and Cyclicity in Nature.

Theory Examination: _

1. Question paper will be comprising of total 7 questions, each of 10 marks.

2. Orlv 5 questions need to be solved.

3. Question number 1 will be compulsory and covering the all modules.

4. Remaining questions will be mixed in nature. ‘e.g.- suppose Q.2 has part (a) from,
module 3 then part (b) will be from any module other than module 3.)

5. In question paper weightage of each module will be proportional to number of
respective lecture hours as mentioned in the syllabus.

Term work:

Term work shall consist
SAME GUIDE- LINE OF
The distribution of mar|_<s
Laboratory work (Tutorial/
Test (at least one)
The final certification anc
laboratory work and minimum p

of minimum five projects (PROJECTS SHALL BE DESIGNED ON THE
GIVEN TEXT BOOK}and a written test.
for term work shall be as follows,
Project and Journal) - 15 marks.

: 10 marks.
and acceptance of term-work ensures the satisfactory performance of
assing in the term-work.

oks: . . . .
Recommended BO text book of environmental studies, Universities Press/Orient Blackswan

rucha, . . ) ) -
;12. fgzz?ssfzishnaswami, R J Ranjit Daniels, ‘Environmental Studies”, Wiley India Private

Ltd. New del Ik Environmental Studies”, Pearson

indita Basa SILG .
[A)l;g:slfaBDave. «Text book of , 'Environmental Studies”, Cengage learning, Thom

india edition

ason

> w

‘Environmental Studies”, Tata McGRAW HILL
“nath, ‘Environmental Studies” Pearson
g lég?sgg;?an. . ‘Environmental Studies”, Oxford

Environmental science and Engineering”, Univers: =
':\loﬁa%?;;: Jeevan Vidya- A Primer. ly press

PN
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/Af_—'—f
: 7 1. (Mechanical/Auts ile .
'(1,:\551 r i, (Mechar Automobile) Semester- VI
I ——— YT Al Pa—
e ) MECHATRONICS
- Lecture
periods PET week e 04
period of 60 min. Practical 02
) . Tutorial Es e
- Jp— Hours I\1:||'l§§_‘___
Tyaluation System_ - Theory Examination 04 100
Practical % 25 !
Oral Examination B
/"4—-—-___—- Al
Term Work e 25
/_‘_-—'
TOTAL 150 ]

'm Details llrs.__f
— | . N N N - P |
Introduction to Mechatronics, Mechtronics Systems in Factory. Home

\odule and Business Applications, Basic Components of Mechatronic Systems.
' Mechatronics  Design  process, Objectives, ~ Advantages and | 02

01 . .
Disadvantages of Mechatronics.

Overview of micro processors and micro-controllers.
and architecture,

Module 8051 microcontrollers: Functional block diagram
N 02 [nstruction set and assembly languag. programming. 14
‘ Interfacing of: HEX-keyboards, LCD display, ADC. DAC and stepper

motor

(a) Pneumatic and Hydraulic actuation systems:
Pneumatic and hydraulic systems.

f

Electro-Pneumatic systems

Module Electro-Hydraulic systems. . . i
03 Development of circuits for Industrial Automation.
(b)PLC in Automation: . ‘ . \
Basic structure, 1/O processing, Ladder logic diagram, Selection of |
| PLC ¥
| Introduction 10 control systems, open loop and closed loop systems.
' control systems, concept of transfer [unction.

Mathematical modeling of teline. Proce ol :
. , . apace modeling. Process control systems.
Module | Block diagram algebra. State spe = : i+ 708

04 ON-OFF control. p-1-D Control.

; \nis: Servomotor, stepper motors.
Control system componen S | |
{

T “ont Response Analysis of First and Second order system, Time ,
! ) e . a1 OVC] >

1”“15} .pecifications. Step response ol .su‘ond order system.

Loma.n} blt-on o ystems according 1o “TYPILS

Classificat constants, steady  state analyvsis of

{ control s of" systems,

A} ot EITOTS static error
I(:)dsmc s A el;f:\:;tcms using step. ramp and parabolic inputs.. N
R i fferent type o1 $) °! e E etahility,
(Sl‘ﬂf;,']‘f? ;n]?ll\-"*iq' [ntroduction 10 concepts ol stability. The Routh and
¢ . ¢ R 2 N 5 HH LS . ’ v. L)
IIld 1 'lt} ':l \biiit\’ criteria. Relative stability analysis. ,
Turwitz stabrit |
~_ | _ -~ |
‘ . concepts. 1
, Root locus concel ucics Frequency L |
Module | F oy Response Analysis: Frequency domain  specilications, :
requency nd frequency response, Polar Plots 08
ar Plots, Bode

pween time {

s+ 06 | Correlation be¢
g Plots, Nyquist Bloth, . oo et 427 S
H
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e X )cx'imcnts:

qc'{ y cxperin.lentS_ erm the list gl'\,en b‘~'10w)

& ]e‘QIH"Y of basic principles of sensing and acty

- [vg,»wlmtr(mics systems

Vi PoFL r R i ) .
Siudy of Electro-pneumatic Logic Trainer kit, and experiments on Electro

A ) v | |

natic circuits

fudy of Electro-hydraulic Logic Trainer ki,
|-n=draulic circults

E',\'pcrimcnts on Ladder programming for Mech
filling plant) . .

Experimenls on interfacing of Mechanical system

Experiments on feedback control systems and servomechanisms

Experiments using l\fﬁcroprocessor kits, ADC/DAC on voltage Measurements.

gxperimental Identification by frequency response approach of Mechanical

Electrical, Chemical system ’

9. Experimental Identification of flexural mechanism, Development of transfer
function based on experimentally identified data, Stability analysis of predicted
wransfer function, and PID tuning and implementation on experimental setup

10, Experiment based on Waveform generation, Interfacing and control of motors
ete.

(nstitutes shall use standard setup like VIKERS hydraulic and electrohydrolic test

igs . FESTO pneumatic and electro-pneumatic test-rig, d space microcontroller

sistem ete. for carrying out experiments )

ation techniques used in

peul
and experiments on Electro-

s

atronics system (e.g. bottle

ST~ O

Theory Examination:

I. Question paper will comprise of total seven question, each of 20 Marks
Question one will be compulsory and based on maximum part of syllabus.
Remaining questions will be mixed in nature (for example supposed Q.2 has
part (a) from module 3 then part (b) will be from any module other than
module 3)

4. Only five question need to be solved.

In question paper weightage of each module will be proportional to number of
respeetive lecture hours as mentioned in the syllabus.

LS BN

Practical Examination: _
Practical examination will be based on one experiment performed from the list of
“\periment given in thie syllabus.

In course project studen
Curse. The projects will be ¢
Lonsist of the design. setup anc

ts shall integrate and apply the knowledge gained during the
jeveloped by teams of maximum four students and shall
i impiementation of a simple mechatronics system.

\-‘I erm Work:

lerm work shall consist

The dictrilvnt “muarks

1¢ distribution of marks .
work (cxPcl.imcntslass1gnments/Course project):(15) Marks

of minimum 06 experiments, assignments and written test
ror term work shall be as follows:

*  Laboratory

. 'IC\I (‘\][ lL‘LL\l OHC) ............................................. (10) h/]urks
l()’l:\lJ: ............................................................ (25) Mnrl(s'
Jexg . . avhe e :
| B()\(;I\‘\l. {ronics [enji Uchino and Jayne R. Giniewicz, publication: Marce]
. Mecha . -

Dekker Inc.
2. Mechatronics SYste

Editioa e for M
3. Desion with Microprocessors ech

m Design . Shetty and Kolk CENGAGE Learning, i

anical Engineers, Stiffler McGraw-Hil
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4 Introduction t0 M_echml'omcs and Measurement Systems , Alciatore and
' Hi;tand Tata J\/f(,'(Jl‘(”p_].]i”
. piechatronics, Necsuleseu, Pearson education,
 fechatronics - Electromechanics and Control Mechanics , Mill Springer-
Verlag
1. Mechatronics - Electronic Control Systems in Mechanical Engineering ,
polton Pearson eduaction

8. Mechatronics - Electronics in products and processes , Bradley, et al.
Chapman and Hall

0 Mechatronics - Mechanical System Interfacing , Auslander and Kempf,
prentice Hall
10. Introduction to Mechatronics, Appu Kuttan K.K., OXFORD Higher Education
11. Applied Mechatronics- A. Smaili and F. Mrad, OXFORD university press.
12. Microprocessor Architecture, Programming and Applications with 8085,
Gaonkar. R.S., Wiley Eastern Limited
13. Pneumatic Circuits and Low Cost Automation: by Faweett J.R. k
14, Control System Engineering: by Nagrath 1J. and Gopal .M., Wiley Eastern Ltd.
15. Modem Control engineering: by K.Ogata, Prentice Hall
16. The 8051 miciocontroller Architecture, Programming and Applications by
Kenneth J TAyala, Penram International Publishing, (India).
References:

I. The Art of Electronics, Horowitz and Hill Cambridge, University Press

The 8051 microcontroller and embedded systems using assembly and C by

M.A Mazidi, J. C. Mazidi and R. D. McKinlay, PHI, second edition
Electromechanical Design Handbook , Walsh, McGraw-Hill
Electro-mechanical Engineering - An Integrated Approach , Fraser and Milne
Handbook of Flectromechanical Product Design , Hurricks

Longman, John Wiley. Addison Wesley

6. Principles and Applications of Electrical Engineering , Rizzoni Irwin Publishir.g
7. Understanding I:lectro-Mechanical Engineering - An Introduction to

Mechatronics , Kamm /EEE '
8. Modeline and control of Dynamic Systems, Macia and Thaler, CENGAGE

Learning, India Edition ) o ;
9. Mechatronics. A.Smaili. F.Mrad, O3 FORD Higher Education.
10, Pneumatic and Hydraulic Control Systems: Alzerman. M.A.

I Industrial Hydraulics: Pippenger

12 Vickers Manual on Hydraulies ‘ = ool i =

13- Computer Numerical Control of Ma’chme 10(3 S.II Kl)en R.

I4. Pneumatic Applications: Deppert \\farxjcl é bu: uxt). .

15 Mechanization by Pnematic Control: Vol. 1 & 2 Deppert Warner & Stoll kurt
< s o . o D 4l . Q .

16 1vdraulics and Pneumatics for I 19duclxon. Stewart

~ " ~ . .. CNOCT

I” Nydraulic Valves and Conu(_wls. P}PPU?:“;{ Raven

18, Automatic Control Engincering: l'm‘nusi/ -é",-(;,,,-j.[','//

19 Mechatronics. Nitaigour Mahalik. Tata McG

) . o

20. Mechatronies. HIMT

2. Svstem Identificalion: L hL. g

<< Fundamentals ot"l’ncum:ults‘.um

3 Fundamentals of ’,:lcctm-! n.L. Festo Series

! Fundamenials of Hydraulics: --L.lics" Cestt Seres

3. Fundamenls of Electro-1Tydraulics:

S

e

orv for the User (2nd Edition) . Lennart Ljung
[‘esto Series
atics :Festo Series
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]
a55: TE (Mcchanical) '
i e . . nSCmcstcr:-V]
T HYDRAULIC MACTNERY ™ ————
o= IICCIUI'C T T e,
iods per week S 04
1",’ cod of 60 min. Practical —_— )
tpent Talaria] —————— | 02
‘ utorial —_— e
_— | Houss | Wiarks
/ Qyvret o R . Wi . i | B . (Efjs‘ i
Taluation System Iheory Examination 03 100
- Practical ' » b RN
g Oral Examination _
Term Work 75
8 TOTAL 125
Sr. No. Details Hrs
//_7 . -
Hydro Turbines:
1.1 General:
Advantages of a hydro power plant over other types of power plants,
Elements of a hydro power plant, types of hydro turbines - impulse and
reaction, definition of various turbine parameters like gross head,
Module | discharge, work done, input power, output power, efficiencies etc., 3
01 Eulers' equation applied to a turbine, turbine velocities and velocity
triangles, expression for work done.
1.2 Pelton Turbines:
Components of a Pelton turbine, definition of design parameters like
speed ratio, jet ratio, estimation of various parameters like head,
discharge, and efficiency etc., determination of number of buckets.
| 2.1 Reaction Turbines: ' '
Module Types of reaction turbines - inward and outward flow, radial mixed and 9
02 axial: elements of the turbine, estimation of various parameters.
T 31 Similarity relations in turbines, definition of unit quantities and
g}.)eciﬁc qua;lliIiCS, selection of turbines. Prediction of results of
| k v e model test.
‘ srototypes from the m ‘ .
Module L,) C }vit-uioll in turbines - causes, effects and remedies, Thoma's 7
03 0= LAVIEE arameter o. Use of o Vs specific speed graphs.
~ nte C . N ~ .
CAMIEUION t-gn of safe height of installation for the turbine.
ster atl . .
Determinaltolf = = { turbines, governing of turbines.
- 3.3 Characteristics 0 2
Pumps:
41 (]CllCl'“]-- 1 of pumps - positive displacement and non - positive
Classificatiol
| 1iepnlacement. -
Module d]S])l)’lC._ ot Displacement pumps: ‘ Q
04 4.2 Positl | -1Pplicilli““5- general leatures of rotary pumps like gear
i~, SO r ]( C . N o \" B ‘ ‘\._‘. . P ~
l'\I)Lb_‘”\”lm- pumps c1c., general feature ol reciprocating pumps,
pumps- ‘()1. head. discharge, work done and cificiency, types of
defimuon mps. indicator diagram, use of air vessel.
e I N

Ik\ \_uccipmcmiggdﬁt_ll S
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—

Types - radial flow | mixed flow and

axial flow, p
components of the pump,

. riming of pumps,
nents quation aiad velocity ris ‘
o ction fuctors Pk B ‘ ‘ Y trangles,
o rrection factors for the head, design constant ep., head constant flow
v eonstant ete., S
L cn " R—— iy y 5 . - S~
03 5.2 Types of blade profiles, acrofoil theory of axij
c ‘,]"“Q SO Y EY R 1 \,.“. H 5 l
0.0 Lressure recuperating deviees, Radial thrust and axial thrust and
methods used to balance thepy,

Euler's ¢

al flow pumps |

' —"15.1 Centrifugal Pump:; T

; ! oy ) - . 0 n .- -~ |
5.4 I_mubla,shootmg I centrifugal pumps, sc]fpriming pumps. I |
stem characteristics priming of pumps. | o
‘ are stics. g of pumps, '
’) « . a) Ay N ‘ ¥
6.2 Series and })a‘la“L'I OPeration of pumps. System curve for branch 4
network. Determination of operating point
6.3 Snn}lar}ty relations and affinity laws, characteristics of pumps. 7
6.4 .Ca\«'ltatlon and'NPSH (NPSHA. NPSHR), Determination of |
available and required NpSH

6.5 Case studies using CFD (exclusivel

— | 6.1 Concept of system and sy

\i.\ndﬂzo
(o

y on Hydraulic Machinery).

List of Experiments:

(At least siX experiment from the list)

1. Variable speed and constant speed characteristics of Pelton turbines.
Variable speed and constant speed characteristics of Francis turbines.
Variable speed and constant speed characteristics of Kaplan turbines.
Variable speed and constant speed characteristics of centrifugal pumps -
plotting of

Muschel curves.

Characteristics of reciprocating pumps, gear pump etc.

Series and parallel operation of pumps.

NPSH characteristics of pumps.

Characteristics of self- priming purnps.

Raniiet S

ST

Educational Visit: _ ) .
Organize at least one visit to hydro power station. Student shall submit a brief

technical report of the visit as a part of term work.

TheoerE;;;;?Olgi;ta';:r' will comprise of total seven question, cach of 20 Marks
Question one will be COIHPUISOQ’ anFi based on maximum part of syllabus.
questions will be mixed in nat_ure (to‘r example supposed Q.2 has
dule 3 then part (b) will be from any module other thap

W N =

Remaining
part (a) from mo
module 3)

4, Onply five question need to be solved. ' .
' Y weightage of each module will be proportional to numbe
r Bl

as mentioned in the syllabus,

1" of
In question pape (

respective lecture hours

-]&1:2}’221},&_ .onsist of minimum 06 experiments, assignments

Ferm work Shalll ¢ [ report of educational Visit and written test.

cach module). bric , as follows:

marks for term work shall be £ T

‘ y work (Cxpcrlmcnl:»/dsmgnmcms, report): .., (15) Marks
¢ Laboratory WOT® i S.
e Test (at least ONE): +reversrtmes ettt e (1) Marks.
[=

................. vonveasees (28 Tarks
TOTAL: covveeeeeer (25)  Muarks.

(at least one o
Fhe distribution ol
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pooks:

-..'i’ 2 e . "
?—{; draulic Machinery - Jagdish Lal
- vdr “mllb I\f’l(‘ iines - VﬂQ’}]]('hpi
2
; Cemniu”dl pumps and blowers - Church and Jagdish Lal
I ﬂmd Mechanics and Machinery—B C S Rao. MeGrane Hill
5. Flu 1id Mechanics and Hyd aule Machines—Gupta. Pearson Education
6. Fluid Mechanics — Douglas s cd, Pearson Education
Ptfuence%

[mpeller pumps - Troskolansky and Lazerkiewicz
_Centrifugal and axial flow pumps - A. J. Stepanot!
_pump Handbook - Karassik et al.

4, Hydraulic Turbines — Nechleba

—

e o
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~: »55: TE (Mechanical/Automobile) ;
|cLASS: Semester:-V]
L ECT: MECHANICAL VIBRATION

periods per week. Lecture 04
‘veriod of 60 min. Practical 02
Tutorial -
- : ; Hours Marks
| Evaluation System Theory Examination 03 100
Practical - -
I Oral Examination - 25
Term Work ) - 25
TOTAL - 150
Sr. No. . __Details Hrs. |
1.1 Basic Concepts Of Vibration: -
Vibration and oscillation, causes and effects of vibrations,
Vibration parameters - spring, mass, damper,
Damper models,
Motion - periodic, non periodic, harmonic, non — harmonic,
Degree of freedom, static equilibrium position,
Module | Vibration classification, i
01 Steps involved in vibration analyss.
1.2 Free Undamped Single Degree Of Freedom Vibration System:
Longitudinal, transverse, tens'loned system, '
Methods for formulation of differential equations' by Newton, Energy,
Lagrangian (Rayleigh's method),
Effect of springs mass and shaft inertia on natural frequency,
Effect of flexible bearings on natural frequency.
2.1 Free Damped Single Degrec Of Freedom Vibration System:
Viscous damped system - under damped, critically damped, over
damped
Module Logarithmic decrement 8
b's damping , .
02 Coulgfncd viscous and coulomb's damping
(=0l e Jent Single Degree Of Freedom Vibration System: ‘
2.2 Equiva of multi-springs, multi masses, multi - dampers into a
ConverSl.On’ and damper with linear or rotational co-ordinate system |
— | Single Sprmg?l"mlpe(l Multi Degree Of Freedom Vibration Systems: |
3.1 Free Unc d Eigen vectors for linear system and torsional two
Eigen valucs ﬂdn
om :
degree of freed for linar and torsional unbranched system
M Holzer metho e rotors and geared system. Q
Odule rolors, Thre R 3 d f tre " b | . i ¢
0 Two d Ralelgh method for transverse vibratory system
3 kerley an . Of Freedom Vibratory Svetorm -
Dun | Single Degree Of Freedom Vibratory System:
3.2 For,ca“inczr and torsional systems subjected to harmonic force
Analysis Y d harmonic motion excitation (excluding elastic damper)
excitation @ Teasuring Instruments: —_—
——— ipration Meas’ :
4.1 V_lbl f seismic instruments, vibrometer, accelerometer -
Principl€ ed.
amp
Module | ndamped:. q, [solation: 8
04 4.2 Vibl";“t?cl)n motion isolation, isolators
e isola !
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/m Dynamics:

Critical speed of single rotor, undamped and damped
Viosie | 5.2 Cam Dynamics: Q
b o~ o . . ) . . - ' ;
Cam Dynamics: Mathematical Model, Differential Equation, Response
Follower Jump Phenomenon
— | 6. Balancing:
yiodule Sta‘txc. anti.d?:nmmc ballancn.ng Ofl’l.]lllll rotor system, Balancing of .
0 reciprocating Masses In - line engines, V - engines (excluding radial
engines)

i sxperiments:: (Mini mert
List of EXp s:: (Minimum 8 experiments)

1. Experimental prediction of natural frequency of compound pendulum,

prediction of equivalent simple pendulum system.

Experimental prediction of natural frequency for longitudinal vibrations of

helical springs, and springs in series and parallel

3. Experimental prediction of natural frequencies, and nodal points for single-
rotor and two-rotor vibratory system, and comparison with theoretical results

4. Experimental and theoretical investigation of whirling of shaft (i.e. '
comparison of experimental and theoretical natural frequency and justification
of discrepancy between experiment and theory)

5. Experimental investigation of viscous ard coulomb damping, prediction of
system parameters (spring stiffness, damping coefficient) from damped
oscillations

6. Experimental and theoretical investigation of frequency response of
mechanical system, and comparing both and justification of discrepancy
between theory and experiments

7. Experiments on distributed parameter system: Transverse vibrations of beam
(Dunkerley's Rule Expt.)

8. Experimental balancing of single and multi-rotor system

9. Introduction to FFT analyzer, and prediction of spectral response of vibrating

machine from workshop . -

10. Experiments on vibration isolation system and prediction of force
transmissibility, motion transmissibility of system

11. Vibration analysis of mechanical system using MATLAB.

o

Theory Examination: . _
1. Question papér will comprise of total seven question, each of 20 Marks

2. Question one will be compulsory and.based on maximum part of syllabus.
3. Remaining questions will be mixed in nature (fo‘r example supposed Q.2 has
. part (a) from module 3 then part (b) will be from any module other than

module 3) _
4. Only five question nee

d to be solved.

In question paper weightage of each module will be proportion
<

; al to number of
. ve lecture hours as mentioned in the syllabus, cr of
respective lectt
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Oral Examination:

Oral examination will o

Ora ! il be on maximum portion Of’sy”,]bl
dDUS,

Term Work:

—’-’H—:- 2\ "l’ Q = | - .

Term work shall consIst of minimum, 0g exper :

The distribution of marks for term i “periments, assignments and written test
¢ .

shall be as follows:
k ) A‘ N ' . \vs.
» Laboratory work (c.\perlmcnls/assi ghments):

o Testlatleastong): .} oy maissivar. 2 et (15) Marks.
TOTAL: ... s Pl S L (10) Marks.

-------------------------------------- voe (25 ) I\q:lrl{s.
Text Books: ,,

Mechanical Vibre_ltions 4" ed- S. S. Rao - Pearson Education
Mechanical Vibrations - G. K. Grover

I1:\‘/11,111dham.entals.of Mechanical Yibration — S.Graham Kelly - Tata McGraw Hill
echanical Vfbrat}on Analysis - P. Srineevasan - Tata McGraw Hill
;\{A;:l'chamcal Vibrations - Schaum's outline series - S.Graham Kelly- McGraw
I
6. Mechanical Vibrations - Schaum's outline series — William W. Seto- McGraw
Hill '
7. Theory and Practice of mechanical vibrations - J. S. Rao, K. Gupta - New Age
International Publications.
8. Mechanical Vibrations - Den, Chambil, Hinckle
9. Mechanical Vibrations, J.P.Den Hartog, McGrawhill Book Company Inc.

-hb)!\)-—-

wn

References:

. - . . . r k
irovitch, Introduction to Dynamics and-Control. IVzle)f, New York,
Leonarg ﬁ:irovitch, Elements of Vibration Analysis. McGraw-Hill, New

BN

Leonar

Fors ‘.ovitch, Dynamics and Control of Structures. Wiley, New York.
Leonard Melro frezz’o Matrices and Transformations. Dover, New York.
Antony J. P22 ue P;inciples of Vibration. Oxford University Press.
Bens?n H'OEO?I‘%le‘;ry of Vibrations With Applications, Second Edition,

W. Thomsoll,

Pearson Edugf:]fg; \mar Balachandan, Edward Magrab, CENGAGAE
Vibrations—2¢

Learning.

o\ A L

™
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" [7E-COMMERCE AND IN Sticnr

T EC LAND INDUSTRIAL FiNANCE
< o or week. Lecture 04
periOv= & :  Praction] ———
e +iod 0f 60 min. Practical

utorial

| : worial 01

: _ : R e Hours Marks
Fyaluation System ‘_Mﬂnmion 03 100
/f Oral Examination 5
i Term Work - 25
i TOTAL 125

I gr. No. Details * Hrs.

E-COMMERCE

1.1 Introduction:
Understanding E-Commerce, Em
the worldwide web. Advant
Commerce in action, Re

ergence of the internet. Emergence of

age and disadvantages of E- Commerce, E-

Module ality and myth.

| 06
0 1.2 Enabling Technologies Of E- Commerce :

Internct -client/server application, Networks and internets, Software

agents, Internet standards and specifications, Internet service providers,
Staffing for E-Commerce.

2. E-Commerce Business Solutions :
E- Marketing , Online marketing, advantages of online marketing, E-
advertising :various means , Efficiency of E- Advertising , E- branding
, Marketing strategies , E-Security , Security on Net, E- business
Risk management issues, E-Payment systems, Online -payment
categories, Digital token based E-Payment systems, Risk and E-
Module | Payment systems, Designing E- Payment Systems. E- Qllsloxllcr
02 relationship management, E- .CRM solutions, E-CRM toolkit, CRM 08
capabilities and the customer life cycle.
E-Supply Chain Management. ‘
Strategic advantages and benefits Compgncnts: and architectures |
Major trends in E-SCM, E- strategy server dm.lensnons, value chain and
E- strategy, Planning the E-Commerce project, Brand management
strategics.

3. Transition To E-Commerce In India :

E-transition challenges 1o Indian corporate, The information
Module technology Act 2000, Positive aspects for. corporate sector, Some 07
03 Indian case studies, E- Commerce best practices, Modern trends in E-
‘} Business.
L I
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1 ”
' INDUSTRIAL FINANCING
4.1 The Scope Of Industrial Finance :
o : :
1““0‘1“"“0?’ Fmanc:i: defined, Microfinance v/s Macrofinance,
e f1 SPCIY - g .
Cori)orf nancte ?n other disciplines, The financial manager, The
goal oI corporate fmance, profit maximization and traditional goal,
improving open tradition through value maximization.
viodule 4.2 Financial Markets
) .. ) <
04 The ‘oPher .form'of orgamization Capital, cash money and Govt. 09
SCCUY‘IU('?S, Financial market overview, How new securities are issued,
Public issue: General cash offer, Public issue: Rights offering,
Private placement. Types of financial markets ;
The common stock market, the bond market, The money market,
' International financial market, Efficiency of financial market, interest
rates, the term structure of interest rates, The risk structures of interest
rates.
5.1 An Overview Of Invesiment Appraisal Methods :
: Pl
Time value of money, The accounting rate of return method , The net
present value method , The internal rate of return method , a
comparison of NPV and RR method, Discounted payback method,
Annual capital charge.
5.2 Sources Of Long Term Finance : ' o
Equity finance , The new issues market , Right issues , Script issues ,
Module | Preference shares , DERT finance , Hybrid finance , Sources of 10
05 intermediate term finance, term lones and leases , Short term financial
markets , Managing corporate liquidity , The coxlf:ept of circulating
resources , The impact on risk and return , Managing current assets ,
Manage financial structure.
5.3 Working Capital Management : _
Objectives.. Working capital _polmes, Working capital and cash
conversion  €ycle, Overtrading, The management of stock,
Management of costs.
- —
6.1 Mergers And Takeovers: - o
Terminology- Jll§t1ﬁcatxon for acquisition, Trends in takeover
activities Valuation of the target company, The financing of
; e ies and tactical issues.
acquisition; Strategies and ta S
Module 6.2 lntc,-national Financial Management : 08
06 . ate 1 \Y 1
Exchang¢ rates, tl:xiec:qtc:rsle:s I]oatl;g gxchange rates, Spot rates,
forward rates, Fu l: m"im :i : chr a fecting exchange rates, Foreign
exchang® exposure managing foreign exchange, Exposure Recent
trends.
.




, oxamination:
y kxamination.

TheC: : .
2 er will ¢ 1se of
. Ouestion paper will comprise of {otg] ce :
,‘) éuestiﬁﬂ one will be Con}n)u}noryt(')li?ll ;C “C“l oy ot cach of 20 Marks
2. .. : SOy and based on maxin -
, ' 2 aximum part of syllab
i ing que ol I 23e2dDHS.
3. Remainmg ( stions will be mixed in natyre (for example suppozed Q.2 has
Y [¢

part (2) from module 3 then p
module 3)

4. Only five question need (o be solveq,

|n question paper weightage of ¢

respeetive lecture hours as me

art (b) will be from any module other than

i VWi . i '
. ch 11}0(lulc will be proportional to number of
ntioned in the syllabus.

Term Work:
Term VOV

~ Q " it b ! M .
At lcast sIX assignments / problems on concepts, Case studies and analysis based on

(he topics mentioned above and written test. The distribution of marks for term
work shall be as follows:

o Assignments work and case studies: .............. (15)  Marks..
o Test(atleastone): ... (10)  Marks.
TOTAL: .......... e iaverEiesappareens e et (25) Marks.

Text Books:

|. E- Commerce A management perspective P.T.Joseph , Prentive Hall of India
Pvr. Lid.

0. E- Commerce strategies Charles Trepper, Prentive Hall of India Pvt. Ltd.

3. [- Business and ERP . Transforminf the Enterprise Grant Morris , James R.
Hurlev. John Willey & Sens. Inc.

4 Fundamentals of Financial Management, Prasanna Chandra , 4™ Edition , Tata
Mcgraw Hill Publishing Company Lid.

5. Introduction to Corporate finance Terry's Maness , Mc Graw Hill series in

Finance

References:

I. Corporate Finance Pr
Financial Time Pitman Publisher

2 Handbook Of Corporate Finance, Edward 1. Altmass , Willy Professional
Bankine & IFinance Services -

: on to Financial Management, Bidil Dickerson , Eudere F. B. , The

inciples And Practises, Denzil Watson & Tong Heads ,

3. Introducti

Dirvden Press . _ ) )
1 1 Commerce Kenneth C. laudon, Carol G. Traver Pearson Education
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, L N e A Semester:-VI
AR Lol {INTERNAL COMBUSTION ENGINES
1 ol net week. J;CC[UI'C 04
| oeriod of 60 min, | Practical 02
| . l'utorial -
| Hours Marks
f—T .+ - ) . :
Emlujt}ot} System Ihcory Examination 03 100
T Practical 02 (PE) 25
) ) Oral Examination - --
o Term Work -- 25
TOTAL -- 150
[ Sr. No. Details Hrs.
1. Constructional Features of Reciprocating 1.C. Engines:
I.1. Four stroke and two stroke engines.
1.2. Types of engines - Stationary, Automotive, and Marine engines.
Modul 1.3. Comparative study of Two stroke and Four stroke engines.
(;)(lu ¢ Different methods of Scavenging and scavenging blowers. 06

1.4 Cycle Analysis of 1.C. Engines:
1.5 Variable specific heat and its effect en Air Standard Cycles, Fuel
Air Cycles. Dissociation.and other losses. Actual cycles.

7 1. Carburetion - Theory of Carburetion, Simple carburetor, various

svstems of actual Carburetor, Types cf Carburetors.

' ignilion System -  Battery and Magnetic Ignition Systems.

Electronic Ignition System ‘

Module | 2.3. Combustion: Combustion phenomepon in S.I. Engines, Ignition
02 delay, Velocity of flame propagation, pressure - Ay Ell?gle
diagram, detonation, factors affecting combustion and detonation.
types of combustion chambers.

2 4. Petrol Injection - MPFI ete.

2.2

08

-

2 “ngines: 0
J. C I En::.v . . , N o

3.1 Requirement of Fuel Injection Systems, Types of fuel injection

system viz. Common rail, individual pump, distributor and uniy
injector systems. High pressure fuel injection pump, Types of

Module Nozzles. o - ' ; )
03 Necessity of Governol in Diesel engines, Governor characteristics. 08

3.2 . ,

3.2 . 5 N . a

3.3 Combustion: Combusllon} p:mno,mnno_n in C.I. Engines, St
" combustion, Delay period,  Knocking, Pressure-Crank

diagran, Factors affecting combustion and lx'nocking
< . ’
combustion chambers.

— 1 —_— 1

ages of
angle
Fypes of
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supercharging /Turbo charging;

1.1 Objectives of Supcrchzn'ging / Turbo charging,
4.2 . Effect of Supcrchnrging /
ciliciency of the engine
4.3 Methods  of Supercharging / Turbo
Superchargers / Turbochare,

Turbo charging,

Turbo charging on power output and

argers SA Limit of Supercharging /

charging.  Types of

, 10
04 4.4 l‘g‘l'!’(‘n'ln_nn‘cc Characteristics of S.1. & C.1, Engines
4.4.1 Elfect of loz}d and speed on mechanical, indicated, brake thermal
and \'Olllll]‘cll'lC efficiencics. Brake mean effective pressure and
Brake specific fue] consumption, Heat balance test.
4.4.2 Method of determining indicated power of the engine.
ok Exhaust_ Gas Analysis and Air Pollution:
5.1 Necessity of exhaust gas analysis. Constituents of exhaust gas,
Or:sat apparatus for carrying out exhaust gas analysis.
5.2. Different methods of determining Air/Fuel ratio.
5.3 Fuels of 1.C. Engines:
5.3.1 Requirement of fuels.
\odule %3% Clasgiﬁcation of hy‘drocarbon fuels.
Y >.3.3 Physical and Chemical properties of fuels. 08
| 5.3.4 Rating of Fuels - Octane No., Cetane No. & Performance No.
| Determination of Octane and Cetane Nos.
| 5.4 Non-Conventional fuels for I.C. Engines. CNG, LPG, Hydrogen,
Bio- fuels. alcohol etc.
5.5. Air Pollution due to engine exhaust
5.5.1 Pollution control devices and EURO standards
; 0. Engine Lubrication:
i 6.1 Types of lubricants used in [.C. Engines.
6.2 Properties of Lubricants.
6.3 SAE Ratings of Lubricants.
Module | 6.4 Types of Lubrication Systems
06 6.5 Engine Cooling: _ 08
6.5.1 Systems of Cooling - Air, Water-cooling. General arrangements.
! 6.6 lm;oduction to Stratified Charge a.nd Wankel engines.
3 6.7. Recent developments in L. C. Engines.

List of Experiments:

[Fe—

1) Study of carburetcr.
2) Study of ignition system.

3) Study of fuel injection sy_stejm.
4) Morse Test on petrol engine.
5) Speed Test
6) lLoad Teston dic
7) Heat Balance teston
8) Experimental dclcrmm’
9) Lxhaust Gas/Smoke qnd,
10) Effect of Supercharging

on petrol or/and dies.cl engine,

sel engine (engines).

{ on diesel or petrol engines.
ation of Air fuel ratio.
lysis of S.1. / C.1. engines

on Performance Characleristics of gy engine
gine,
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(ctical Examination:

pragt— s St .
~-ciical examination of 2 hours duration based on the |
;/"‘/5" yoce can be conducted duripg

be ¢ & Practical examip
Tiiﬁi?.‘-’»'i—Emmm ation:

~7. Questi_on paper }’Vill comprise of totg] S€ven question, each of 20 Marks
2. (uestion one wxl.l be compulsory and based oy maxi;num partuof syllabus.
3. Remaining questions will be mixeq In nature (for example supposed Q.2 has
part (a) from 'module 3 then part (b) will be from any module other than
module 3)

4. Only five question need to be sg]

aboratory experiments,
ation.

ved.

In guestion paper w

eightage of each module w

ill be proportional to number of
lecture hours as mentioned in the sy

llabus.

Term Work:

Term work shall consist of minimum 08 experiments,

The distribution of marks for term work sh
» Laboratory work (ex

o Test (at least one):
TOTAL:

assignments and written test.
all be as follows:

periments/assignments): .............. (15) Marks.

............................................. (10)  Marks.
...................................................... (25) Marks.
Text Books:

I Internal Combustion Engine - Mathur and Sharma
2. Internal Combustion Engine - E.F. Obert.
3. Internal Combustion Engine - Domkundwar

4. Internal Combustion Engine - V. Ganesan - Tata McGraw Hill
References:

I Internal Combustion Engines - Richard Stone - Palgrave Publications.
2. Internal Combustion Engine - S.L. Beohar

3. Internal Combustion Engine - Gills and Smith,
4. Internal Combustion Engine - P.M. Heldt,

5. Power Plant Engineering - Morse

6. Internal Combustion Engines - V.L. Maleeve
7. Internal Combustion Engines - Taylor.

8. Internal Combustion Engines Fundmpentals - John B.
9. Internal Combustion Engy]cs S.S.Tlnpse,lAICO_

10. Internal Combustion Engines Willard w.pulkrabek, pe

Heywood

arson Educatjoy,
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s T (Mechanical/Automobile ) Semester:- VI
L ‘lvf\“' '
L - = \ ~ u
— = viaCHINE DESIGN -1
i UBIbC i: I\ ¥
\
: ' Lecture 04
ods per week.
prt® .o 60 min.  Practical 02
Derid - .
e Tutorial -
Hours Marks
~luation System Theory Examination 04 100
' Practical =
Oral Examination -- 25
Term Work -- 25
TOTAL 150
] - "
'iﬁgﬂ Details Hirs.
Mechanical Engineering Design, Design methods, Aesthetic and
Ergononiics consideration in design
Material properties and their uses in design
Manufacturing considerations in design: tolerances, types of fits,
'Module | selection of fits 0
01 Design considerations of casting and forging
Basic principles of Machine Design, Modes of failures, Factor of
safety, Design stresses, Principle Stresses,
Theories of failures
Standards, 1. S. codes, Preferred Series and numbers.
Design against static Loads:
Module | Cotter joint, knuckle joint, Turn Buckle .
102 Bolted and welded joints under eccentric loading. <
i Power Screw - Screw Presses along with the Frame
Q Design against Fluctuating Loads
| Variables stresses, reversed, repeated, fluctuating stresses
Fatigue FFailure _
}Modulc Static and fatigue stress concentration factors .
03 Endurance limit - estimation of endurance limit 6
Desian for finite and infinite life o
Soderberg and Goodman design criteria
Fatioue design under comblncd‘ s%resses ‘
\ﬁ‘maﬁ ~power transmitting, power distribution shafts ]
‘,\ (excl:udinu crank shaft) under static and fatigue criteria.
!’ lodule Keys — 1‘§1)CS of Keys and their selection based on shafting condition. 10
- 04 . ‘ication of coupling. Selection of Standard B i
‘ hog- Classificatl & andard Bush Pin
| Coupl.mgs
h__ | coupling _
Desion of springs- : : . .
Module ]-]cligal compression, tension springs under static and variable loads, 06
05 Laminated Springs- .
; [ Belts - Flat and V belt with Pulley construction
]1]\1(“]"“-‘ Design 0% = 1dard Roller chains. 3
Selection of Stande 08
& clcC J

i
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Oral Examination:
Oral examination will be o o

AXIMUm portion ol syllabuys,
TERM WORK:
Term work shall comprise

of
1 EXercises
» Ses on the > lopics | ' i
BTN above topics in (he torm of design caleulations wi
sketehes and or drawings b e i
2) At least four iz dran
2 st1o -2 5iz¢ drawi
2 (‘h.‘-.t o, 1;|‘ A-2 size drawing sheets shall e submitted,
X cassestbased on aboye sy Habus
4) Class Assignments .
5) Stress analysis of

> 1688 analysi ;,,]?.. machine element mentioned in the syllabus using
any applic: - : ! "t
th\: ipplication soltware ke z\NHYS/MS('.N/\S'!'I{/\N//\B/\(,'USS.
The distribution of i
Class Assignme
Class test

arks .10" term work shall be as follows:
nts, Drawing Sheets and soltware excreise  : 15 Marks
10 Marks
25 Marks

Total
NOTE:
Use of slandz}rd design data books like PSG Data Book . Design Data by
Mahadevan is permitted at the examination and shall be supplied by the college.

Theory Examination:

1) Question paper will comprise of total seven question, cach of 20 Marks

2) Question one will be compulsory and based on maximum part of
syllabus.

3) Remaining questions will be mixed in nature (for example if Q.2 has

part (a) from module 3 then part (b) will be from any module other than
module 3)

4) Only five question need to be solved.

In question paper weightage of each module will be proportional o number of
respective lecture hours as mentioned in the syllabus.

TEXT BOOKS: _ . ;
D) Desien of machine clements -- V. B. Bhandari, Tata McGraw Hill Pub.
] . o .
2) Design of machine clements -- Sharma,Purohit, Prentice Hall India Pub.
::,) Machine Design - An Integrated Approach -- Robert L. Norton - Pearson
Education. . 1,
1y Machine Design - Pandya & Shah - Charotar Publishing.
L i - A - . . -
i; Mechanical Engineering Design - I, E. Shigley - McGraw Hill
’6) Recommended Data Books - PSG, K. Mahadevan

RlCl-’ERlCNCES:

e Design - Reshetov - Mir Publication

Much{l ’ chi;‘n - Black Adams - MeGraw Hill
M;w:l,”::'cmuhlsyof Machine Elements - Hawrock, Jacobson - MeGrany Hill
;;;lj.tl;lilnc Design - Patel, Pandya, Sikh, Vol. - [ & 11, C.

Jamnadas &
Co. Educational & Lavw Publishers
esign of Machine Elenients - V.M. Faires.

D i of Machine Elements - Spotts.

[)c::i?

(3 Scanned with OKEN Scanner



