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e |
r COURSE: BE. (AUTq

YEAR: T.E., SEMES TR WNGINEERING
RV (Roggggy )
// No. of periods of 1 Hoyy m\_\‘_ﬁ___
/ SUNCCL \Mm;’l‘heory Marks
) ) S ~ .
Lecture| Practical Tutorig) If:pcr n Thcorymbmctical ‘
e \&Jﬂ&_\m Oral Iolzl\
df ll\'ICusm‘Cll‘lbll 4 2 . 3 '
ica *
"\ fetrologY 100 1 25 1 |25 |50
hals pines-1I* 4 2 L\\RR
= -\,IaC 111 o - 3 —
o o A s | 100 | 25 ~ |25 | 150 \|
wf@’f'r* 2 | 5 T—2PE 00 | o5 [ a5 (a5 [17s
, Transic - o -
% 5 ‘HTH;& 25 -~ 125|150
.f',:.,}\i,-onﬂ‘enml s 4 2 M;‘l 25 - - | 75
37 \fghiCIe S)rstCﬂT]OTAL % G ;%ﬂi&i_ 25 ) 150
-’/.— — 1 | 550} 150 50 | 100 | 850
- . imon with Mechanical Engineering.
*(r t;ll i)racﬁcal Examination
hpél"iss wise Tutorials
~OURSE: B.E. (AUTOMOBILE ENGINEERING)
51 \R: T.E., SEMESTER: VI
Subjects No. of periods of 1Hoyr 3}.1;3 221:' Marks ]
- .| Paper in T :
Lecture|Practical [Tutorial :llz:;rrlsn Tg::;;g aix)‘l?( Practical Oral| Total
" Mechatronics* 4 2 | - 3*2E 100 | 25 | 25 | - | 1s
:Iech;mical Vibrations* 4 2 - 3 100 25 - 25 1 150
Awomotive Emission
Technology 4 2 -- 3 100 | 25 ~ | -2
Mechine Design — [* 4 2 -- 4 100 25 e 25 1 150
Chassis & Body l p
e 2 - 3 -~ - 2
Engineering 4 = J | 100 25 125
hemnal Co i { - —
Tl 4 2 ~ | 3%2PE | 100 | 25 | ‘25 | - | 1so
\‘q\ -
\TTAL 24 12 - | 600 | 150 50 50 | 850

%
Commey, with Me

‘ chanical Engineering
" Practlcal Exa

mination
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: (Automobile / Methanical) )

m “\Sszjjj’m“‘\ )
! AT \l lc ‘:Al ('\_:A’ —— iy
' .,\{i"-p,”"'(/l'/"—/"" — “ill!{_l'.\Ml'lN] & R;i'l“;,i;l{i YWoTs Semester:-V
' Lecture  ———2 LOGY
Pt 4 of 60 min. _L""S!Ic:ll« ——— 04
T — T —— R ; E——
— ThnT— L T— . B . |
— RN ‘]]] > y I "\~\‘ D B
- ation SYSIEE | Theory Examinagon ———{—ours | Marks
2 — Practical o= 03 00
S Oral Exarminafion——————— =
R I'erm \VOI'k e S 25 o
g TOTAL — 25 |
. a 150
1. N0 Details
Hrs.

A +— . v
=0 Significance of Mechanical  Measure
measuring instruments, generalized meaSLmemS, Classincation. o2
: o : Ire
inputs: Desired, interfering and modifying in Ezent system. types of
1.2 Static characteristics: Static calibratioxiD L-p .. . N
vlodule | Accuracy, Static error, Precision Reproducfb-ll-]:ea,rlflm Static Sensitivity,
: i : ’ 1011 hresh i
01 | ysteresis, Drift, Span & Range etc. 7 old, Resolution, | 8
1.3 Error§ mn measuren}en't; T),pes of errors, Effect of component errors
on combination and distribution of combination errors on components
Probable errors. )
" 7.1 Displacement measurement: Transducers for displacement
measurement, -Potentlomctcrs, LVDT, Capacitance type, Digital
\iodul ransducers (optical encoder), Nozzle flapper transducer.
ule gt _ PET
' (;)‘7 72 Strain measurement: Theory of Strain Gauges, Gauge factor, | 9
p Temperature compensation, Bridge circuit, Orientation of Strain Gauges
for Force and Torque measurement, Strain Gauge based Load Cells and

Torque Sensors.

| Measurement of angul

ital tachometers and Stroboscopic methods
Pressure measurement: Pressure standards, Elastic pressurc

viz. Bourdon Tubes, Diaphragm, Bellows and piezoelectric | ¢
High-pressure measurements, Bridgman gauges

3 ar velocity: Tachometers, Tachogenerators,
di
3.
Module | transducers
03" | pressure sensors.
Calibration of pressure sensors.
3.3 Vacuum measurement:
- lonization and Thermal Cond
41 Accoleration Measurement:
vibrometers. Practical Accelerometers,

piezoelectric accelerometers.

g
9,

Vacuum gauges viz. McLeod gauge,
uctivity gauges.

Theory of
strain

accelerometers and
gauge based* and

nodynamic Temperature Seale and | 7

\lodulc . :
04 4.2 Temperature measurement: Thert . C remeit, o ssistance
IPTS. Electrical methods, of temperature ml ¢ B romEE
Lo . Ther iples, 1Y o
T U R . and Thermocot
thermometers, Thermistors <

—
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( P Metrolog ’51 Sluncll\:}rd of Measuremen T;
Pl b andard, working s e » e gy
77| jength stand g standars, requircmen‘t;d end Standards waye.

ance and tolerance, limits - of i
JJlowan Phas IS and fjtg ] Nterchangeatil:
a s and fits, limit gauging, » BS. ang 1 « Nangeability,

0 gimi . dUtomatic . Specificationg f

iy ic matic pr i : aug s for

\05 a“wmatlt. alhllo e Ploducuon, prmciplc 01{3« Elng., needs ip semi- | 7
!“-occSS gauging system. Operation features of

! ’ n

, ,/’/’ﬁ Use of COlllpaI'atprs such ag mechan;
«ctronics and pneumatic, nical,  opical I

s electrical
62 Angular measurements, ’

and taper gauges.

aile | 6.3 Metrology of screw

‘0@ 6.4 Gear measurements.
| U

6.5 Measurement of flatness and square ness, syrfyce g, h definiti

and measurle(m?nt gf surface texture, study and use of prolfs_lledeﬁpltlfn
ol maker's microscope, dividi . projector

and tO p ding head ang auto-collimator.

L_Dwmr\, Experiments: (At least 8 experiments from the list)

B Calibration of Displacement sensors like LVDT, Potentiometers etc

|

! el l

| angle egg 1

| gauges, sipe bar, levels, clinometers

thr Imj [
eads, limits gauging of screw threads

» Calibration of Pressure Gauges

1 Cglibration of Vacuum Qauges

; Torque measurement using strain gauges,

s Calibration of tachometers

6, Vibration Measurement & Calibration of Accelerometers.
7. Angle measurement by sine bar. ‘

¢ Flaness and surface finish measurement.

o, Study and use of profile projector.

0. Serew thread measurement using floating carriage.

11, Gear measurement using Parkinson Gear Roll Tester.

oy Examination:

L. Question paper will comprise of total seven questions, each of 20 Marks

L Question one will be compulsory and based on maximum pa{t of syllabus.

). 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)

| * Only five question need to be solved.
:‘q“?“(m paper weightage of each module
JMlive lecture hours as mentioned in the syllabus.

will be proportional to number of

f;?m'w i /llabus

wﬁml will be on maximum portion of syllabus- o
:? York shaj) consist of minimum 08 experiments; assignments,o.n each module an
| 'f“ o The distribution of marks for term work shall be as foll?lvx5 s) ks

|, oratory work (cxperiments/assignmcnts): .............. (o) Mok

i TOTZSL@ least one): 05 Marks.
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kS Sy Ap . 1
it B rement Systems (Applications and Des;
1¢ McaSl CSign) 5t cd.- |2
- E.O. Docl)clin - McGraw

oo :
Hill sional Metrology. Connie Doygq, CENG4¢;;:
b ) 1./ a1l ,,U

]LJ N B > '. ar
DI 1 Engineering I\/Msurcmcm

1 an|C¢ (U'II'IH'L'

lhmnns Hcckwilh.

)
- Mech c_ Narosa Publishing 1o« -
; 11-11'2111510”' i\(’. 18 Houge, Bomby. N.Lewis Buck. Roy
M wanical Engineering Measuremengs . p K g
~Chle * B TS M } .
4. l]\)I,Li/li : Wlley - 5 hanpat Rai & Sons. New
( ' . S TATAIN )y .
qtation Devices & Systems - ¢
’ lnstrl”m"m. & Mechani ')I ms - .S, Rangan & G.R.Sarma - 7 ,
5 I]\-u-umt"“““on d anica MC(‘SUI'Cmcms CAK Y SArma - Tata MeGra Fill
h » J 3 ) ‘ < It
I\ l!nuu_ l\flC[l'OlOg}‘ R.K. Jﬂ”], ay 1.
W tal Methods for Engineers - J. p
;xpcmm..n R tati L Y- P Holman. - McGraw Hills Int. Edition
) anincerlﬂg Experimentation - E.O. Doebeljp - McGraw Hills [ng f:ciitioﬁ l |
~ \jechanical Measurements- S.P.Venkateshan, Ape books, India
. | - . . » : bl C
' perrology for Engineers , I.F.W. Galyer & C.R. Shotbolt

Theory and Design for Mechanical Measurements_ 3" ed.. Wiley
}71'incipals of Engineering Metrology. Rega Rajendra.laico.Publication.
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TE ( Automobile / Mcchm '
ASS! ]

%’TH EORY OF MACHINE] Semester:-V

|~
iﬁlml

-

i

Module
02

‘sUBJE — Lec A | Semester-v |
o - week 1Period of 60 | ~ Ire
period ’ Practiog] ———— | »
C : | o
il MR‘ -

—”"_'_‘—_-_ \
Details

T7.1. Clutches: Positive clutches, friction Lilet

03 100

Oral Examination ' :
Term Work >

TOTAL S 25
150

Practica]

glchhcs, Friction Clutches -
mission .Power loss in Friction
and cone clutch, Centrifugal | 8

Analysis of frictional torque, power trans
in single plate, multiple plate cluteh,
Clutches - construction, working

2.1 Brakes: Types of Brakes, Analysis of Block brakes - external and

internal, Ban_d brake -simple and differential, Band and block brake -
simple and differential, Braking of ve

 Bre hicles - front wheels, rear wheels,
all wheels on level and inclined roads,

2.2 Dynamometers - Absorption and transmission dynamometers, Study | 8
and analysis of absorption type dynamometer - Proney brake, Rope
brake, dynamometers, Study and analysis of transmission type
dynamometers - Belt transmission, epicyclical, torsion dynamometers,
Froude hydraulic dynamometer

! Module

03

Modyje |
04

1

—a)

3.1. Governors: Comparison between governors and flywheel, Types -
centrifugal governors, inertia governors,

3.2. Foree analysis of gravity loaded governors - Watt, Porter, Proell,
Force analysis of spring loaded governors - Hartnell, hartung, Wilson g
Hartnell, Force analysis of spring and gravity loaded govemnor, | -
Performance characteristics of governors - stability, sensibility,
isochronisms, Hunting, governor effort and governor power, coefficient
of insensitiveness.

4.1 Gyroscope: Introduction - Gyroscopic couple anc.i its etfec_:t on
spinning bodies, Gyroscopic effect on naval ships durl_ng steering,
pitching and rolling., Ship stabilization with gyroscopic effect

8

ed path - effect of gyroscopic
speeds on curve paths,
f rigid disc mounted on

4.2 Two wheeler and four wheeler on curve
and centrifugal couples, maximum permissible
Gyroscopic effect due to lateral misalignment o

3

~_1 shaft,

el A I
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m e s
comP o] gear combination.

\!
or . , .
fOducuon to flexural Mechanism,

cluded)

c.\clll' e 1 tenes alasd -
atin radial translating fo -
opera ™ g follower , Pregg,

.ontro! ressure angle.
L
> o

~ :

(£ ,c,-lmcnts.

= f Clutches
14,

l' ‘\u \' f Brﬁkes

nents On Dynamometers - Rope Brake Dynam

L B ents on Governors - Proell Governor, H ometer,

sp G , Hartnell Gove

:ments ON yroscope

of power transmission system in automobile

qmd'v of Cams & Follower

-

50
S. gi?f\t;z;% Cycloid motion.

At least t
" gyllabus
{0 gperiments OF

eory Examination:
| Question Pz
) Question one w
{; Remaining ques

fom module 3 then p
: Only five question need to be solved.

h question paper weightage of eac
{ mpective lecture hours as mentioned in the syllabus.

0ral Examination:

0l examination will be on m
1 Tem Work:

| Tm work shall consist of experiments (at least

witen test. The distribution of marks for term W
SSINMENtS): «ooerreeree

aximum portion of syllabus.

08), assignmen

cne

.........
--------------------------------

v Test (at least one):
TOTAL: v.v.veevevenes SRR

ound gear trains, reverted gear Sk X
traing, o .clmple gear traing
gear trains with ;pur

]l( nl‘ ITl S .

R-R Cam
\ am, D-D-R Cy ’
It angle & methods tom

{s on flexural manipulator, force-deflection analysis

—

Torsion Dynamometer
rnor,

¢ displacement-time , velocity-time, jerk-time for uniform velocity, UARM
: Y, :

wo numerical simulations using C""/MATLAB based on systems discussed i
ssed 1n

Theory BAS==00 .
aper }Vlll comprise of total seven question, each of 20 Marks
ill be compulsory and based on maximum part of syllabus.

tions will be mixed in nature (for example supposed
art (b) will be from any module other than module 3)

Q.2 has part (a)

h module will be proportional to number of

ts (one on each module) and
ork shall be as follows:

(15) Marks.
(10)  Marks.
(25) Marks.
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r KS: hines - Thomas B
B, of Machl S Bevan . ¢ ;
Wr) f Machines - S. S. Ratan - 7, Mli'cs,iafuf}'f ers
. . . v Hi
f Machines - P. L. Ballaney, Khanng Publi.;liers Delhi
, Delhi

achines - El
s of M - ementary Theory apq Examp]
ns - Arnold internationgl Students Edision mples - by J. Hannah and R.
‘ on.

. .cs of Machines, Advanced Theor
,anics © i ) 1eory and |2 .
54:;:1605 - Arnold international Styden l)édiliml; HATPICS =J. Hannal and R. C.
t .

siml‘laﬁons of machines using MATLAR and SIMULINK -John Gardener, Cengage

0. ning
Lear™™e mamics of '
,incmatICS and Dy s of MaCthl’y, Charles Wilson and Peter Sadler, Pearson

" g cation

2 rpeory 0
J. \gechani®
4. ‘C Stephe

amics of Mach.ines — Norton, McGraw Hijl Publication

Theory of Mcchanlsmsl and Maﬁ:hines - A. Ghosh and A. Malik - Affiliated East -
yest Press Pvt. ‘le., New Delhi

Theory of Machines - W. G. Gregn - Bluckie & Sons Ltd.

Me chanics & Dynaqncs of Mac.hmery - J. Srinivas, Scitech

}{incmﬂtics’ Dynamics and Desiga of Machinery, 2"%d., Kenneth Waldron, Gary-

Kinzel, Wiley India Edition |
;. Essential ATLAB for Engineers and Scientist - Brian D. Hanhn, Daniel Valentine,

Elsevier

. Dyn

e Lo

G Scanned with OKEN Scanner



r -(Amomobilc/Mcclmnicnl) o TTe— -

yd 5 e —— . ) o
.l~|,:\* ]/i-l U") MECHANIC 3 T —— ‘ Semester:-V \
I e e e
t B” / ICCllH'L
~ or week C o 04 '»
\n\“{ 1(0 min. racticy al - i
. 1-“(“ _’______M_l_l“(" l\‘l T ——— - ) ) ();] |
, i — T ———— . i
__.-"—"’-—’—__'-—' . ———
Consystem L2 Theory Examination 1~ ot | Mark,
1 \
' 3\‘1“7‘ Practical e < 100
- Oral Examinatign——————2(PE) |~ 25
e \‘ - —
— I'erm Work 25
— 5
TOTAL — ! 25
| — 175
| ] L
' K Detail — T
t “No. L"/ . s , _
| ff/’” 1.1 Fluid Definition and Properties: Hrs. |
ncept of continuum, Newton' , SR o i
Concep n's law ofvxscosny. classification of fluid E,
| ylodule | 12 Fluid Statics: p |
1 tion of body force - |
0 Deﬁrtlt o b351yc o S z}[nd surface forces, static pressure, Pascal's law. | |
Derival ydrostatic equation, Forces on surfaces due to ;
j)’dlC{Stau.c pressure Buoyancy and Archimedes' principle. 1
— | 2 Fluid Kinematics: '

Understandmg of Eulerian and Lagrangian- approach to solutions. ‘
it Velocity and acceleration -in an Eulerian flow field. Definition of |
~ ‘:)7 streamlines, path lines and streak lines. , Definition of steady / unsteady. | 6 |

| uniform / non- uplform,' one two and three-dimensional flows.
Understanding of differential and integral methods of analysis. Definition l
of a control volume and control surface, types of control volumes. l
| 3. Fluid Dynamics |

3.1 Equations for the control volume \

Integral equations for the control volume; Reynolds transport theorem |

i with proof. Application to mass, energy and momentum transport (linear | l
and angular). Differential equations of the control volume: Conservation |

of mass (two and three dimensional) ,

i

3.2 Navier - Stokes equations (without proof) for rectangular and

Module | cylindrical co-ordinates. 10
03 l
3 Exact solutions of Navier - Stokes equations: viscous laminar flow of

a ﬂLud through a pipe, viscous laminar flow of a fluid through planes

(both stationary, one plane moving with a uniform velocity), Fluid flown

through concentric cylinders.

uation.
3.4 Euler's equations in two, three dimensions; Bunoulh(syfgmucuon
\ 3 5 I\metlc energy correction factor and momentum enct

(3 Scanned with OKEN Scanner



{deal Fluid Flow Tlle9r)':
A 1 ition of stream funptnons and v
) Deﬁl_ﬂ_omtional flows in two dim
(nd I circulation. Combination, of
\-ortef;e full body and Rankine },
thtl;llx}"nd without circulation, Ky
WIS

r"ﬂ

elocity Potenj
ensiong

Simple
alf body,

al Funclions
, (cﬁmti(m of gq
fow Pallerng -

Doul)
a- Jmlkmvsky I

» Totational
urce, sink,
€2 flow past

Ct, flow Past cylinder
aw,

‘ id Flows:
| 42 Real Fh}'?{ l;go‘ldq number, Typly] 9
0 “e von of Rey S °r, Turb : ' '
M | pefinition of 2 length theory, g u.cnu. vk tbulence
e dil's mixing eng Y, Lddy Viscosity thcory k-e silon theory
1\'hlocitv profiles for turbulent . oy, eors.
C -

flows: on
- One - Seventh powe '
Sl valanite, . rlaw, unjvers
locity profile. velocity profiles fo, Smooth ) Fan
Ve -

Y it and rough pines yareor.
pydraulic gradient line, Moody's diq ram.
1z Boundary Layer Flows:
- Eoncept of boundary layer and definition
displacement tlnckness,. momentum t
of boundary layer, laminar and tur
yodele | javer, Von-K.arman momentum ip
08 | layers, analysis of laminar and turh

of boundary |

. ayer thickness,
hickness, energy thj

ckness. Growth

r the boundary | 9
layers, calculation of

- Aerofoil theory: definition of an aerofoil,

lift and drag on aerofoils, induced drag,

~ | 6. Introduction to Computational Fluid Dynamics:
Basic concepts, Basic aspects of discret;

transformation, some simple CFD techni

zation. Grids with appropriate
ques. Finite volume method of 8
blems. Numerical solution by
€ correction method.

yodule
06

litof Experiments: (At least 6 experiments)

{Iietermination of Metacentric height and stability of floating bodies,
!Nerfication of Bernoullis theorem.

! Calibration of Venturimeter.
‘i Calibration of orifice meter,
{#Verification of Energy equation.
i Verification of momentum equation. .
| Determination of friction factor for a pipe.
{" Determination of head loss in bends, valves etc.
Wentification and verification of fluid flow (Laminar and turbulent).
TIIE‘OI'\" l’lxami ation: . ’
T o ation: . g arks
uestion paper will comprise of total seven question, each oat;t zgleiy}l;blls.
+ Question one will be compulsory and })ased on n}axum;rll;l ple if Q2 has part (@)
: ®maining questions will be mixed in nature ( ZT lexothclr)r than module 3)
from module 3 then part (b) will be from any module

. quesiio(l?nly ﬁ\,/e que.s Honneed o behs O:iz((]l.ule will be proportional to number of
"“Wtivu Paper weightage qf eacl lhus.
| ¢ture hours as mentioned in the syll:
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nd Oral Examination:
ination will be bas
(‘Qd on
e 3 =Y ~+r11: . onc . .
sjven in the syllabus. Opyl exn _SXPeriment perf,
Ninatic rformed 1
m will rtom the list of
st of

- JIC
gime?
be on maxi
aximum portion of

c,\'(lll

IM‘“‘“ consist of minimum 0
Te “m\.opﬂi““ of Fluid dynamic pmr(;.cxpcrim""‘“- assig
podt ‘: . hrough C/CH+ program or ’Lm at Teast ‘W”)l ‘i;li“m'm?tq \8t Jeasi one on each
WL e and written test. The distril any application s;nl:u‘,{‘ computational techniques
¢ stribution of marks for tcrn\:d\:/f)r}l\'k(l: ;\14;'( AT
¢ shall be as follows:

\  aboraton work (experiments, assipnn
1ents, CFD solution): (15) Marks

"t (at lcast ONEN tacrtansrinereessssans
OTALE seesseeeseees e (10) Marks,
.................. (25) Marks.
Tuid \fechanics — Stfdceter and Wylie, McGraw Hill
> Fluid 3™ edition — .
Merle Potter, David Wiggert, CengagelLearning

» Mech
lfundmncnt
; Fluid Mech

als of Fluid Mechanics 5™ edition — Mun >
11 l anics - gl‘alﬂx’ 1M. White, McGraw Hill St ey

_ vid Mechanics.. engel, Yunus, Bha :

: ;1131 d \echanics - K. L. Kumar ttacharya, Souvik, McGraw Hill
jnroduction 10 Computational Fluid Dynamics—Niyogi, Pearson Educti

¢, An Introduction to Computational Fluid Dynamics The l;in't \Y% r; e
~dition— Versteess Pearson Eduction ) ite Volume Metho
Introduction tO Fluid Mechanics 5" edition — Fox, Wiley

ntroduction tO Fluid Mechanics, Shaughnessy, et al, Oxford
“Iptroduction to Fluid Mechanics and Fluid Machines, 2™ ed., Tata McGraw Hill.

- rluid Mechanics, Yunus Cengel and John Cimbala, Tata McGraw Hill.

d 2nd

P
L3 D) v

References:
| Advanced Fluid Dynamics - Muralidhar and Biswas
las et.al. 5", Pearson Education

) Fluid Mechanics — Doug
John Anderson, McGraw
plications——]ohn Finn

:. Computational Fluid Dynamics — Hill.
 Fluid Mechanics with Engineering Ap emore, Joseph Franzini.
ffCGraw Hill.

1000 Solved Problems in Flu

id Mechanics, K Subramanya, Tata McGraw Hill.
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TE (Automoblle / Mcchamcm)

WW gcmcslcr -V
JE Leome . ————
or week 1Per iod of 60 QCHL\ D R
[period”?  Practieal "} 0 |
)m'" Tuorial ™ | 02
\\\‘_ —_— --
o Syslem. | Theory Examination | —Hows | Marks |
;EE‘,L“/ Practical 03 10 |
i’/’/ Oral Examinatiop I B — '
| — Term Work — ] 25 t
- TOT I 25 E
e A — - | - 150 |
9/0" 1. Conduction: Details ‘ Hrs. |
1.1 Mechanism of heat transfer by Conduction.
1.2 Fourier's three-dimensional dllfexentnl equation for Conduction with
heat generation in unsteady state in the Cartesjan co-ordinates
yodule | 1.3 SOIUUOHI of Fourier's equation for ope. dimensional steady  state

0f Conduction through isotropic materials of various configurations such as 06
plane wall, plane composite wall, cylindrical and spherical composite walls.
(For cylindrical and spherical \val]s derivation
of Fourier's three-dimensional equation is NOT included.)

1.4 Critical thickness of insulation and its importance.
2.1 Unsteady state Conduction through a plane wall having no internal
Module | resistance. Users of Heisler charts.

02 | 2.2 Extended surfaces. Solutions for heat transfer through rectangular fins. 9o

Types of fins and their applications. Effectiveness and efficiency of fins.
3. Convection:
3.1 .Mechanism of heat transfer by convection. Natural and Forced
convection.
139 Hydrodynamic and thermal boundary layers. Similarity between velocity
profile and temperature profile. ‘

| 3.4 Heat transfer coefficient (film coefficient) for Convection. Fftect of
various parameters such as physical properties of the fluid, system geometry,

Module fluid flow etc. on heat transfer coefficient.

03 | 3.5 Heat pipe- Introduction and application. _ 10
3.6 Principle of dimensional analysis. Application of dimensional analysis to
Conveulon for finding heat transfer coefficient. . o ‘

3.7 Empirical relations for Convection. Physical significance of
dimensionless numbers such as Nusselt's Number, Grashoff s Number.
Plandtl s Number, Reynolds Number and Stanton’s Number.
3.8 Revnolds analogy between momentum and heat txansfg 18 l>lct?(l)n Heat
- transfer i in condensation. Nusselt's theory of laminar film Condensa
—Lansfer in boili ling Curve & critical heat flux.
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— Tadiation:

4. Ra _ ‘
4.1 Mechanism of heat transfer by p. ...
( 42 Concept of black body ang gr)e le')‘g;a;lc;:n '
- Emissijy

Jaw, W'C"'5"~.dlS.P|accment law and Ia }V’ Kirch
Radiation Radiosity. -amb
4.4 Radiation heat exchange bepy

analogy for radiation heat exchange b ' o

[l N a3 H elwcen -
4.5 Shape factor for simple geometries. Pmpetrzgsag? tlhree t%fey bodies.
Shape factor.

j —15. Heat Exchangers:
5.1 Classification of heat exchangers
5.2 Logarithmic Mean Temperature .
| Modulc ci‘i‘cctivcngss of heat exchangers.

03 5.3 Ef i'cctnvgness as a function of Number of
capacuy ratio.
| 5.4 Overall heat transfer coefficien_ Fouling fact
_—"[5. Mass Transfer: - or.

D,I) I\Idle:lf.lsnll Zi: (())ffn:??? tr.ansfer - Importance of mass transfer in engineering.
D".‘ HigelP i dl. Hs1on. Stead_)’ State diffusion of gases and liquids
| | through plane, cylin nc.al and spherical walls. Equimolal diffusion

Module 15 3 [sothermal evaporation of water into air. . 06

!

| 00

1 5.4 Convective mass transfer and mass transfer coefficient. Empirical
J

\

efpowcr and Emissivity.
- 0 s'law, Stefan-Boltzman
s Cosine law. Intensity of | 10

leference, Correction factor and
10
Transfer Units and heat

relations for mass transfer, in terms of Sherwood Number Reynolds Number
~ . 2
and Schmidt's number.

| it

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.

) Heat pipe.

0) Emissivity of a surface.

7} Free Convection.

§) Forced Convection.

Y1 Heat Exchanger.

10) Determination of coefficient of mass diffisivity.

1) Simulation of anyone of the above mentioned experiment using any application
software such as MSC Nastran/CATIAVS ete. or developed codes in C, C++ etc.

n

anminnti(m:

I Question paper will comprise
Question one will be compulsory
T‘(cnmining questions will be mixe
lrom module 3 then part (b) will be from any
Only five question need to be solved.

r'f ‘llll‘..stion paper weightage of cac?n mod e

“hective lecture hours as mentioned in the syllabus.

of total seven questions, each of 20 Marks

and based on maximum part of syllabus.
d in nature (for example supposed Q.2 has part (a)

module other than module 3)

ule will be proportional to number of
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\‘-’Orl‘: | consist of minimum 08 :
f‘f'fwodt‘ S’,?Eé gistribution of marks ?Srett$;:‘$ents, assignment
) - . . 0 S0
et i;borﬂwr-v work)(experlments/agsignmem‘;l;.Shall be as follo:;: on each module and
NE): verenereanns treee, '
fest (* o Ci .................................... (I5)  Marks.
OTAL:""' e —— (10)  Marks.
"""" (25) Marks.

kks: th
%nsfef 9"ed.-J .P. Hothan, Mc Graw Hill
;1”[“ ples of H?I{lt Tr?nsfe(r:, 6" ed., Frank Kreith, CENGAG -
47 etan Mass Transter P. Arora., Dhanpatrai and C # Learning
| ER ass T ransfer - Prof. Sachdeva o
| ie;}t and Mass Transfer - R.Yadav.
f,, ,; S:at Transfer -’IY". V.fC. II{{aI% l(i/niversz’gz Press
' 4 Mass ransfer- R.K.Rajput - S.Chand
g ;{;ﬁ mentals of Heat and Mass Transfer—lncrcigg,m 5/33 If,;j,'a
é) Hea ond Mass Transfer — I'?é)mkundwar, Dhanpatrai and Co
fer 2 e.d.———Nag P.K., Tata McGraw }Iill
dynamics and Heat Transfer with ESS Software, 2" ed.—

1 Heat and Mass Trans
lntroduc:tion to Thermo
el, Mc Graw Hill International.
f Heat and Mass Transfer, Thirumaleshwar, Pearson Eduacation.

! )Yunus A. Ceng
0 Fundamentals 0

References:
J | Flements of Heat Tr
fer - James Sucec

. 7 Heat Trans
3. Heat Transfer - Donald Pitts
International.

Transfer - James R. Weity.

{, Engineering Heat
Transfer - Shao Ti Hsu.

| 5 Engineering Heat
rt and Drake.

i, Heat and Mass Transfer - Ecke
ti Ozisik, Mcgraw hill int. edition

1 Heat Transfer — M. Neca

I, Heat Transfer - Incropera and Dewitt — Wiley india

) Fundamentals of Momentuim, Heat and Mass Transfer 4t ed —Welty, Wiley India
Penram publication.

WEngineering Heat Transfer 'N.V.Suryanarayana

. Il Heat Transfer, S.P.Sukhatme,University Press.
[ Heat Transfer — Ghosdastidar, Oxford university press-

ansfer - Jakole and Hawkins.
- JAICO Publishing House

& L.E. Sisson Schaums Series - Mc Graw Hill
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y2 i

’ Universi B
| _—————niversity of Mumbai ]1
So=TE . . .
A5 i Engineering Semaster -V |
N,tqnééfﬁé,wironmentaI Studies i |
BT Leek |
5,,nod‘5 per wge;( e Lecture 2 '
Pet i of 60 min- . Practical -
% e Tutorial . 1*
—T" Thamrm i A Hours { Marks ;
~juation System __Theory Examination 2 | 50
(Ve ~Practical examinaton . | 1
L Oral Examination - | _ |
L TermWork 1 25
e e Total s
- aggﬁﬁe Tutorial = 'i _F,Zé-_ﬁ —i
J—— ) |
objective: This course is to create environmental awareness, of variety of
_nvironmental concerns.
C
./Mggl',ﬂ Contents ’—Tm
€ — S
/’1"” The Multidisciplinary nature of environmental studies 1
Definition, SCOpe and importance i
Need for ublic awareness l
—75 | Natural resources 2
Renewable and non-renewable resources ‘
Natural resources & associated problem.
a. Forest resources. Use and over-exploitation, deforestation, case studies.

people.
| b. Water resources. Use and over-utilization of surface and ground water, \

flocds, drought, conflicts over water, dams-benefits and problems.

c. Mineral resources. Use and exploitation, environmental effects of
extracting and using mineral resources, case studies. ‘[
d. Food resources: World food problems overgrazing, effects of modern \
l
|
i
1

\

Timber extraction, mining, dams and their effects on forests and tribal \‘
l

k

I

agriculture, fertilizer-pesticide problems, waler logging. salinity, case

studies.
e. Energy resources: Growing energy needs, renewable and non renewable

energy sources, use of alternate energy sources. Case studies.
f. Land resources: Land as a resource, land degradation. man induced
landslides, soil erosion and desertification. '|
. Role of an individual in conservation of natural resources. ‘
| Equitable use of resources for sustainable lifestyles. '
|

2 o Ecosystems 3
| « Concepts of an ecosystem. {
«  Structure and function of an ecosystem.
« Producers, consumers and decompoOSsers.

L « Energy flow in the ecosystem.

TR —

e e
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ood chains, food webs and ecological pyr
|ntrodycti0n. types, characteristic featurgz asrtl::;dci'u ;
following ecosystem: ' re and function of the
Forest ecosystem

rassland ecosystem
pesert ecosystem

Ecological succession.
[
*

C. N
Aquatic ecosystem (ponds, streams, lakes, ri i
d. Qe ity and fs conservation S, fivers, oceans, estuaries)
« Introduction-Definition: i i
diversity - genetic species and ecosystem
. sio'-geographical classification of India
alue of biodiversity : Consumpti ,
. ! . ptive use,
sgma!, eth_lcal, aesthetic and option va\Iuer:.m(che e
Blo‘-dwersny at global, national, local levels
India as @ mega diversity nation
Hot spots of bio-diversity
Threats to biodiversity: Habitat loss i ild li
man-wildlife conflicts s Poaching of wAd Ble:
Endangerqd and endemic species of India
. Con.ser.vatlon of biodiversity: In- situ and Ex-situ conservation
of biodiversity

Environmental Pollution Definition —
« Causes, effects arfd control measures of:
Air pollution
Water poliution
Soil pollution
Marine pollution
Noise pollution
Thermal pollution

Nuclear Hazards
« Solid waste management: Causes, effect and control

measures of urban and industrial wastes
« Role of an individual in prevention of pollution
« Pollution case studies
. Disaster management: floods, earthquake, cyclone

and land slides

@™paooe

Social issues and environment
« From unsustainable to sustainable development
e Urban problems related to energy
« Water conservation, rain water harvesting,

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

watershed

Wildlife grotection act

CX Scanned with OKEN Scanner
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* lIssues involved
) In enfor ; s
e Public awareness cement of enviroamental legislation

——
o —

Human populatior T .
Popule 1and the environment s EES——— 4

*  Population iati
Populntl grow(h', vanation among nations
. eX ation Explosion- family welfare program
nvironment and human health A
*  Human rights
» Value education
«  HIVIAIDS
«  Women and child welfa-e
. B : .
Role of information technology in environment and human
health
- _* Case_s{gqg
~+ | Understanding Existence anﬁo-existence
Interrelation and Cyclicity between Material order, Bio-order, Animal order and
Human order |
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,

/J Mutual Fulfillment and Cyclicity in Nature.

R

Theory Examination: ‘
Question paper will be comprising of total 7 questions, each of 10 marks.

,/’r-——'— » Forest Conservation gt |
S

1.

2. Only 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 of minimum five projects (PROJECTS SHALL BE DESIGNED ON THE

SAME GUIDE- LINE OF GIVEN TEXT BOOK; and a written test.

The distribution of marks for term work shall be as follows,
- 15 marks.

Laboratory work (Tutorial/Project and Journal) |
Test (at least one) - ' - 10 marks. f

The final certification and acceptance of term-work ensures the satisfactory performance o
laboratory work and minimum passing in the term-work.

R x ' ' ‘ .y -
i Universities Press/Orient Blackswan

1. Erach Bharucha, text book of environmental studies,

Jagdish Krishnaswami, R J Ranijit Daniels, ‘Environmental Studies”, Wiley India Private

2.
Ltd. New delhi T— |

3. Anindita Basak, ‘Environmental Studigs . Fears o s .

4 Deeksha Dave “Text book of , ‘Environmental Studies”, Cengage learning, Thomason
India edition :

5. Benny Joseph , ‘Environmental Studies”, Tata McGRAW HILL

6. DL Manjunath, , 'Environmental Studies ge?rzon

7. R Rajgopaian, . 'Environmental Studies”, Oxford =

8. Alok Debi, 'Environmental science and Engineernng:, University press

Y. A Nagraj, Jeevan Vidya- A Pnimer.
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VEHICLE SYSTEM D
Lecth\

\
Fyomt——————— | Hours
~ System Theory Examination [ a—

M Practical | 3

/” Oral Examinafion

I

— 1. CLUTCHES

Semester:-V

- week 1Period of 60

Practical T — | 4

Tutoria]

\ -

Marks

100

25

Term Work ~  ———— =

-

TOTAL ———— ——— —

25

|

150

Details

Hrs.

1.1 Function requirements
1.2 Components of clutch assemb]

1.3 Linkages & clutch operating
1.4 Clutch efficiency

1.5 Types of clutches

Y & constructional features
mechanisms

1.6 All types of clutch used in heavy must be covered in detail.

06

| Module
10N

2. Transmission

2.1 Purpose and element of gear box
2.2 Constant — mesh gear boxes
2.3 Sliding mesh gear box
2.4 Synchromesh gear box
2.5 Gear selector mechanism
2.6 Fluid coupling and torque convertors
2.6.1 Fluid coupling
2.6.2 Torque converters
2.6.3 Epicyclic gear box operation
2.7 Semi — Automatic and Automatic transmission
2.7.1 Hydraulic controls system

2.7.2 Automatic transmission fluid
2

7.3 Continuously variable transmissions
\

10
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oq —\\\
Over drive gears & drive Jipee
mes —————

3.
3.1 Purposc and position of 4y
ve
3.2 Automatic ransmission o v |len\g
Ul( ’
1 3 Drive Lines e
3.3.1 Universal joints ; |
v 1.2 Constant velocity joj *
e T locity jointg 0% |
333 | ropeller shaft construcijoy |
. ' h 1
4 “ve e !
3.3.4  Drive line arrangemen, i
Y " !
. [La3s Tandem axle drive for heavy vehi ’ ‘
P S V E——— R avy vehicles | |
i 4. I inal drive and rear axles R |
4.1 Difterential gears
4.2 Adjusting the final drive vears
| &Ll
4.3 Nonshp differential ;
4 4 Rear axle construction
S e STve At ‘ i
o yqedule | 4.5 Final drive lubrication and sealing | |
I = ‘ 08

4.6 Heavy vehicle rear axle 1
4.7 Four wheel drive systems |
4.7.1 Basic consideration of four wheel drive i
4.7.2 Part time four wheel drive |
4.7.3 Full time four wheel drive | :

—
A

|
/’T/E’mmotive braking systems and suspension systems
( 5.1 Braking system ’
[ensiled Principle of braking
5.1.2 Types-drum, disc, parking, mechanical. hydraulic, air braking |
\lodule / and power braking, Exhaust brakes . Electric brakes 08
05 51.3 Brake lining material |
52 Requirements of suspension
52.1 Typesof suspension systems- Independent suspension. Air
suspension, Shock absorbers-types. Leaf springs-types.
S
6. Steering and Tyres L |
6.1 Steering requirements |
6.1.1 Typesof steering gear box- used for passenger cars and heavy 'l
vehicles i
| Wheel alignment, steering £ ometry-necessity X ]
\IOd"lc ( 3 Power steering _ 08

By Tvrcs

6.2.1 Tyres requirement

2.2 Tyres character istics al

| 0. 2 3 Road wheels and hubs-types |
I

\L(’ 2.4 Latest trends IIML,’

el cons'lructionul details. Latest rends |
‘ |

C?\

e
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;crimcnts:

Ff Ww reassembling of Cyycj,
I D;szlﬂ[““g‘ and rcassembl?ng of Gear la;)x
smantling and reassembling of l’l'opcllcr.Sh'lﬂ
mantling and rcasscmbl!ng ol Differeniy) o
antling and reassembling of Steering gear linkapes i
adjustment procedure, Nkages and steering gear box.

and reassembling of 4] Lypes of b
.

r
—

L YD e—

)

pism
Stccrin‘c‘ i
" pismantling

(= N & S N

aking systems.

ry [xamination:
hel . « 2 i
(E="Ruestion paper ¥ ;llll: comprise of total sevep question, each of 20 Mark
. S \W > . " s darks
Question ONe will be compulsory and bageq O maximum part of S}:“'lbUS
< -

’) . . . .
- S.maining questions will be mixed ; .
,  Remalniils N nature (for ex
3 2 . xample supposed Q.2 has part (a)
from 1110dlll€ i .then part (b) will be from any module other tl?apn mod(alc "; P
, Only five question need to be solved. ¥
© .o paper weighta \ .
[n question p l;')L; clghts ge (?f c.:uh module will be proportional to number of
'I‘cctive lecture hours as mention in the syllabus
res "
practical Examination:
ri " . . - .
pmcticﬂl examination of 2 hours duration based on the laboratory experiments. Viva-voce

1 be conducted during practical examination.
L

Term Work: ; .
Term work sl}all consist of 1 experiments, six assignments, one automobile industry visit
eport and written test, The distribution of marks for term work shall be as follows:

« Laboratory work (experiments, assignments, visit report): . (15)  Marks.
o Test(atleast One). «...oevevveiiiiiiinneisiin (10)  Marks.

TOTAL SN L i, eeereeeeantrereenenesreeneseeeenne (25) Marks.

Text Boolks:

Motor vehicle by Newton and Steeds.

Automotive Engineering by Cules.
Automotive Brakes by T.P. Newcomb and R.T. Spur.

Automotive Chasis by P.M. Heldt. -

. Automotive Technology by Nummy.

o B —

._L

I

Automotive Braking by Thomas W. Birch. . N
Motor Automotive technology by Anthony E. Schwaller( third edition)

Automotive Technology by Jack Erjavec. ‘
Automotive Mechanics by Dr. N K Giri.

SAE Transactions. : " Tl W. Bircl
. 14
Attomotive suspension and steering systems third edition by Thomas W. Birch.

e ) DD e

N o
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mmmobne / Mechanical ) Semester:- VI

— MECHATRONICS

reriods per week Lecture 04

{period of 60 min. Practical 02
J— Tutorial -

Hours Marks

@gvstem Theory Examination 04 100
— Practical - 25
I Oral Examination - B
i Term Work - 25
P TOTAL 150

Sr. No. Details Hrs.

Introduction to Mechatronics, Mechtronics Systems in Factory, Home
Module and Businqss Applice.ltions, Basic Compoqents of Mechatronic Systems,
o1 M:achatromcs Design process, Objectives, ~Advantages and 02
Disadvantages of Mechatronics.

Overview of micro processors and micro-controllers.
8051 microcontrollers: Functional block diagram and architecture,

M%‘;“le [nstruction set and assembly language programming, 14
Interfacing of: HEX-keyboards, LCD display, ADC, DAC and stepper
motor

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

Module Electro-Hydraulic systems. i
03 Development of circuits for Industrial Automation.

(b)PLC in Automation:
Basic structure, 1/0 processing, Ladder logic diagram, Selection of

PLC.
Introduction to control systems, open loop and closed loop systems,
Mathematical modeling of control systems, concept of transfer function,
Module | Bjock diagram algebra, State space modeling, Process control systems, | (g
04 | ON-OFF control, P-I-D Control.

Control system components: servpmotor,
is of First and Second order system, Time
response of second order system.
Classification of control systems according to ‘TYPE’ of systems,
steady-state errors, static error constants, steady state analysis of | 08

different type of systems using step, ramp and par'c_ll?olic inputs..
Stability analysis: Introduction to concepts of stability, The Routh and

Hurwitz stability criteria, Relative stability analysis.

Root locus concepts. . ' :
. Frequency domain specifications,

Module | Frequency Response Analysis
06 Correlation between time and frequency response, Polar Plots, Bode

Plots, Nyquist Plots,

stepper motors.

Transient Response Analys
domain specifications. Step

Module
05

08
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ot of EX lt‘l'illl}‘ll!h‘: ‘

'.“ feast L"\[‘L""'1.‘c'“:f ""“"l the list given below)

L 1. Study of basic principles of sensing and actuation techniques used in Mechatronics
systems

s study of Electro-pneumatie Logice Trainer kit. and experiments on Electro-pneumatic

circutts

1 Sllld,\. of Electro-hydraulic Logic Trainer kit. and experiments on Electro-hydraulic
circuits

1. Experiments on Ladder programming for Mechatronics system (c.g. bottle filling
plant)

5. Experiments on interfacing of Mechanical svstem

6. Experiments on feedback control systems and servomechanisms

Experiments using Microprocessor kits. ADC'DAC on voltage Measurements.
Experimental 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 transfer
function. and PID tuning and implementation on experimental setup

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

(Institutes shall use standard setup like VIKERS hydraulic and electrohydrolic test rigs ,
FESTO pneumatic and electro-pneumatic test-rig. d space microcontroller system etc. for
carrying out experiments )

[~ RS |

Theorv 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 niouule 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.

LUF I B ]

Practical Examination:
Practical examination
experiment given in the syllabus.
Course Project

In course project stude
The projects will be develo
design, setup and implementation o
Term Work:

Term work shall consist of minimum
distribution of marks for term work shall be as follows:

work (experiments/assignments Course project):(15) Marks.
(10)  Marks.
(25)  Marks.

will be based on one experiment performed from the list of

\

nts shall integrate and apply the knowledge gained during the course.
ped by teams of maximum four students and shall consist of the
f a simple mechatronics system.

06 experiments, assignments and written test. The

¢ Laboratory
o Test (A 1EASL ONE): cevrrrnrimmnnnsesssssmsssss s
TOTAL: coeeenns e eeteeeneseseeaie e,
Text Books:
| Mechatronics. Kenji Uchino and Jayne R. Giniewicz. publication: Marcel Dekker,
Inc.
2 Mechatronics System Design . Shetty and Kolk CENGAGE Learning, India Edition
3. Design with Microprocessors for Mechanical Engineers, Stilfler .r\-lc-ii;'(:\s'-lli!} -
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Inu-oduc(ion to Mechatronics apg Measy '
N . N = rc"] Y
VeGraw-Hill ent Systems | Alciatore and Histand

Tatd ! o N
. .~ ATAIN O
Mcclmlmnn.\. eesulescu, 7 ‘carson educati
: n.

g e - Bleetr '
S0 patronics = Electromechanicg .
Mechd ANIEs and Congr) Mechanics | Mi)
¢s . Mill Springer-Verd
; rer-Verlag

0. onics = Electronic Contrat ©
\hatronics e Con . .
y aech y e ellon wol Systems i Mechanical fo:
0 pearson ednac anical Engineering , Bolton

Mpchﬂ"“"ics - Electronics in products
Chapman and Hall

\fechatronics - Mechanical Systen Inqery
l \

and processes » Bradley, et al.

s

"lcil ' 1. .
acmg ., Auslander and Kempf, Prentice

Q
pall M .
iptroduction (o cchatronics, Appu Kuttan K K OXEFORD Hisher Educati
o U2 igher Lducation

‘\mwlicd I\'Icch:m'm.nc's- A. Smaili and |, Mrad, OXFORD universi
l\ﬁ“-opl'oCCbSOl /}ldn[ccu"v, Pl'Ogramming and A Tic 'ilnl\(I:All_y]);'e_ﬁ.
Gaonkar. R.S.. Wiley Eastern Limited pplications with 8085,
ppeumatic Cu'cults a_nd Low Cost Automation: by Fawcett J.R

Control System [:ng!nccr!ng: by Nagrath 1J. and Gopal .M .'H':[» Eastern Ltd
\odem Control engineering: by K.Ogata, Prentice Hall ey sastern LI
The $051 microcontroller Architecture, Programming and Applications b
kenneth J TAyala, Penram International Publishing, (India) i ’

10.
1.

12,

13

14
15,
J6.

_ The Art of Electronics, Horowitz and Hill Cambridge, University Press

The 8051 microcontroller and embedded systems using assembly and C by
M.AMazidi, 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 Electromechanical Product Design , Hurricks
Longman, lohn Wiley, Addison Wesley
. Principles and Applications of Electrical Engineering , Rizzoni Jrwin Publishing
7. Understanding Electro-Mechanical Engineering - An Introduction to Mechatronics ,

Kamm [EEE
Modeling and control of Dynamic Systems, Macia and Thaler, CENGAGE Learning,

)

A L 'L

India Edition
9 Mechatronics, A.Smaili, F.Mrad, OXFORD Higher Education. R

/0. Pneumatic and Hydraulic Control Systems:"Aizerman. M.A.

/1. Industrial Hydraulics: Pippenger

12. Vickers Manual on Hydraulics
13. Computer Numerical Control of Machine Tools: Thyer. G.R.

I4. Pneumatic Applications: Deppert Warner & Stoll Kurt
| & 2 Deppert Warner & Stoll kurt

/3. Mechanization by Pnematic Control: Vol.
/6. Hydraulics and Pneumatics for Production: Stewart

I7. Hydraulic Valves and Controls: Pippenger

I§. Automatic Control Engineering: Francis. H. Raven.

19 Mechatronics, Nitaigour Mahalik, Tata McGraw-Hill

20. Mechatronics, 1IMT _ ,
21 System Identification: Theory for the User (2nd Edition) , Lennart Ljung
22 Fundamentals of Pneumatics: Festo Serics

23, Fundamentals of Electro-Pneumatics :Festo S
74 f:'undzuncntals of Hydraulics: Feslo Series ,
5. Fundamentals of Electro-Hydraulics: Festo Series

erics
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'/‘l ;\‘\‘- 113 (Automobile / Mechanical)
Chas

e Semester;-VI
i-[—,'i;_,‘;(*'1‘:,_11[1';(}}}_1\_!\1ICAL VIBRATION :
o i Lectwre P
periods per weck. U (04
]pcl’in(‘ (‘l‘()() rnlll' ‘l_)lilgl‘i_(i;»ll T N ()j o -
Tutorial R ——
4/’/ \‘E“'—-“*h——— ——: e e m——— --_ I
- XT | Hours Marks
Fvaluation System Iheoy Examination 03 | 100
. Practical L i S
| - |-
- Oral Examination a 25
— & Term Work [ L s
TOTAL —- 150
 §r.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,

01 Steps involved in vibration analysis. 8
1.2 FREE UNDAMPED SINGLE DEGRELE OF FREEDOM
VIBRATION SYSTEM:

Longitudinal, transverse, tensioned system.

Methods for formulation of differential equations' by Newton. Eneray.
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 DEGREE OF FREEDOM
VIBRATION SYSTEM: i

Viscous damped system - under damped, ¢ritically damped. over damped

Logarithmic decrement.

Module | Coulomb's damping d coulomb's damping :
-1ed viscous and coulomb's damping
0 g;n:%ﬁ?\:’:\um'l‘ SINGLE DEGREE OF FREEDOM VIBRATION
Sgsrl‘hi\s/[i;n of multi-springs. multi masses. multi - dampers into a §ingic
onve N

‘1 linear or rotational co-ordinate systein
SO amper with lincar ot rotationa ¥ o
— ;I’;“;%;E’g ;!J;:;:I)AM pED MULTI DEGREE OF FREEDOM
{ 1

VIBRATION SYSTEMS:

wnd Eigen veetars for linear system and torsional two deeree
g S1E =

: Ijpen values
Module | &}

of freedom
03 | for
1lolzer method

- . .« Three! . .

I'wo mtlmh‘ d Rayleigh method for transverse vibratory system
erley an 1 _"_-,;-’L*r“ - - ™ M

= Dunkerley di=

——

lincar and torsional unbranched system
otors and geared system.

(3 Scanned with OKEN Scanner



v FORCED SINGLE DEGREE OF FREEDQM VIBRATORY

. EM' .
/ gysTE of linear and torsional systems syb;
; ! ; jected to h i
j Aﬂalysls .4 harmonic motion excitation ( exc]udix(: aeoe force
|

. ation at-d lasti
exlcll‘a,l‘BRA-rlf)N-l\/I.EASURING INSTRUMENTS; e
4I;rinciplc of seismiC Instruments, vibrometer, accelerometer - undamped

[ A
fj)wdule dazm\giBRATION ISOLATION:; ’
| Force isolation; motion isolation, isolators

51 ROTOR DYNAMICS:
Critical speed of single rotor, undamped and damped

52 CAM DYNAMICS:
Cam Dynamics: Mathematical Model, Differen
Follower Jump Phenomenon

6. BALANCING:

| (oule | Static and dynamic balancing of multi rotor system, Balancing of
Mo : ting masses In - line engij Camo . . 8
g6 | reciproca g engines, V - engines (excluding radial

- engines)
A

Listof EX eriments:: (Minimum 8 experiments)

1. Expcrimente}l prediction of natural frequency of compound pendulum, prediction of
equivalent simple pendulum system.

7. 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 and 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 o i
10. Experiments on vibration isolation system and prediction of force transmissibility,

motion transmissibility of system _
I1. Vibration analysis of mechanical system using MATLAB.

tial Equation, Response

The r . .
L ngg‘(:z ;taltg:r will comprise of total seven question, each of 20 Marks
2. Question one will be compulsory aﬂ‘:i based on maximum part of syllabus.
3, 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.
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>

cstion paper weightage of eyl
n qtcti"" Jccture hours as mentioned iy
ey T‘
rest

module
“l" bc .

roportional ber of
the syllalys, prop il to num

ation:

nation will be on maximum porti
on of sy
\ lll)lls'

Vork:

I
. .l‘r[“ \ l] . q. ‘l ls - .
ork shall consist ol minimum o8 exXperiment
. nis,

—

. all be as follows:
| aboratory wor k (experiments/ags; gnments); 1
S e (15) Marks.

Pest (at leastone): oo
e, (10) Marks.

NN )']'_.\l,: Ceeesreetiitetiiiiiiiii
. etniiiiiii.... (25) Marks.

I 4
rerm ¥ assionments : €. Tl
¢ assignments and written test. The

l .u'ilmliun of marks for term work sh
dis

\iechanical Vibrations 4" ed-S. S, Rao - pe

vfechanical Vibrations - G. K. Grover

Fundamentals of Mechanical Vibration - S.Graham Kelly - Tata McGraw Hill

Mechanical Vibration Analysis - P. Srineevasan - Tata MycGr'?\:Hilcl

Mechanical Vibrations - Schaum's outline series - S.Graham ;(elly- McGraw Hill

6. Mechanical Vibrations - Schaum's outline series — \"Villiam W. Seto- McGraw Hill

7. Theory and Practice of mechanical vibrations - J. S. Rao. K GLlpta - New Age
International Publications. o

g. Mechanical Vibrations - Den, Cliambil, Hinckle

9. Mechanical Vibrations, J.P.Den Hartog, McGrawhill Book Company Inc.

arson Education

T2 1D w==
. . .

LIV TR S

References:
References:

[.eonard Meirovitch, Introduction to Dynamics and Control. Wiley, New York,
Leonard Meirovitch, Elements of Vibration Analysis. McGraw-Hill, New York,
Leonard Meirovitch, Dynamics and Control of Structures. Wiley, New York.
Antony J. Pettofrezzo, Matrices and Transformations. Dover, New York.

Benson H. Tongue, Principles of Vibration. Oxford University Press

W. Thomson, Theory of Vibrations With Applications, Second Edition, Pearson

Education
7 Vibrations—Balakumar Balachandan, Edward Magrab, CENGAGAE Learning. -~

o LI N e

N W

G Scanned with OKEN Scanner



"k —_—-——i
’(lﬁ‘/ﬁmt-vc Emission n T cchnolggy \\L\cmwu =V
[5“ - -week ] Period of 60 -CCture —_—
ol P W*\ 4
P — -_
o | Tutoria] - — 2
= - —_ 2
S I S - 4
jon System I ]hwl\ E \.ll]]ll).lli;;ﬁ‘ | Mours ) Marks
I\J!”;l — l |clLlltd| ——— <-—-3___~ l()()
A L - ISENES. ~
‘ e il - —— ()Idl l \l“n]nd“nn ———— Ny
Term Work . ——rA—u L
,—»”’—"’_-—_ ‘““*—‘ - o I
- TOTAL - - e
PR —_— 3| 125
N e ———— e e SN
[ Details - T
i M {. Introduction | Hrs
nosphere
T hﬁ attllon Eonqnztl:;d ':Illl(i)%pheuc pollution, Pure air, Sources of
u ents
po " of pure air, Atmosphenc interactions and
processes, Acid Rain, Reasons for acid rain and its effects.
>
1.2. Air Pollution Effects On Physical And Economic Syste.u
a) Effects on visibility
b) Effects on Economn.c materials and structures
| c) Effects on Indoor air quality 1
Aodule | 13, Effect Of Following Elements On Human Being & Their 08 |
01 Control Concepts ;
a) Sulphur Oxides and black suspended particulate matter |
b) Ozone and oxidants ;
; ¢) Oxides of nitrogen
| d) Carbon monoxide
' e¢) Unburnt hydrocarbon
f) Lead
[ 2. Sources Of Pollutants & Basic Constitunts Of The Exhaust In 1. C.
Engine o
Evaporative losses, crank case blowby, Exhaust Emissions.
'\I odule Constituents: Carbon monoxide, Unburnt hydrocarbon, Oxides ot o8
. 0,l nitrogen, Parficulate matter.
p ehicle emissions C.V.S., Driving cycles,
Methods o measurement of vehicle emissions L.¥.5., - e
Details of the measurement of CO. HC. and NOx by infrared , .
and Chemi-luminiscence methods
3.Control Of Engine Emissions
mpression ratio,
Modul By injection paramelers. Lubricating oil, Comp ) imine. 08
‘ ¢ | composition, Injection/ Ignition
0 Crankcase ventilation, Fue b on(EGR), load, air
: . a y » €
| Charcoal canister, Exhaust gas Recircu nort B
Ot L on
K Injection [hermal reactors. Cﬂ[dl\IlC C -
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=] 4. Exhaust Gas Analysig
Numerical calculat
Mwinine -1:1(! " 'll\I,mlls (o determine constituents of ex|
o C D« (§] Y ot ) CXhe S
Orsat apparatus %'(m]u[nk basis, smoke meter l"xh'lusl‘d!J 5t gas by
ydule I e ].\’([l‘nczlrlmn measure © > BaS analyzer,
Nt lonisation Dclcclnr(l-[])) C. L.lsurcmcnl/:malysl';b Flame
04 - - Carbon dioxidefet e e
! measurements/ analysis by Nop Di Haeicarbon monoxide 08
! NOx Measurement. ISpersive infrared analyzer and
——— T ———
-\. ., T N h * . "
i'l ll I“!'";"c l'i“g"lt Control Technologies
| :lectronic throttle control ¢ )
ol, Closed | i
| ‘ {GR mass ' o 00p canister purge ¢ syste
ylodule l (‘. mass flow rate Cstimation, Air-fue] rat; e 9ntrol o
i emission regulations atio control. Exhaust 08
— 6. Noise Reduction Ang Control
' Fundamental of noise
| l Propagation of noise / sound
Module Measurement of sound
(16 Noise control N
Effect of noise

ist of Experiments:
(At least 8 experiments from the list given below)

-

|

Exhaust gas ﬂnal}'S{s of 4 stroke petrol engine by using exhaust gas analyser
Exhaust gas analysis of 4 stroke diesel engine by using exhaust gas analyser
Exhaust gas analysis of 2 stroke petrol engine by using exhaust gas analyser
Exhaust gas analysis of 4 stroke petrol engine by using Orsat apparatus
Exhaust gas analysis of 4 strokz diesel engine by using Orsat apparatus -
Exhaust gas analysis of 2 stroke petrol engine by using Orsat apparatus
Study of exhaust gas mass emission equipment at research institution like ARAL
8. Evaporative emission measurement.

9. Study of Catalytic converters

10. Study of particulate traps

['1. Study of particulate measurements

\IO\u\.L.L,)lJ-—-*(.—'
« s s s & s s 4]

Theory Examination:

5. Question paper will comprise of total seven question, each of 20 Marks

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

7. 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)

8. Only five question need 1o be solved. ' .
| ightage of each module will be proportional to number of
as mention in the syllabus.

In question paper we
respective lecture hours
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) ‘\/('I'I(: N e ~ - - . . - . .
1ok shall consist of minimum ........ experiments, assignments and written test.
\

s Y ¢ marks for term work shall be as follows:
[er% suribution ©

The &% .aboratory work (experiments/assignments): .............. (15)Marks.
. ‘ W\
Test (at Jeasl ONC): vveenn TP (10)Marks.
l()"“'\l ......... R R L T T T T T (ZS)Wl"ri(s.
l‘\/(_p,l'.‘l!‘)—‘
1 Internal combustion Engines by Mathur and P, L. Sharma
s Air pollution By Rao & Rao
:,' [lectronic Engine Control Technologies by Ronald K. Jurgen
REFERENCE BOOKS
1. Internal combustion Engines & Air pollution by Edward F. Obert
7. Pollution control and conservation by Dr. m. Kovacs
3. Air pollution Volume I to Volume XII by Arthur C. Stern
4. Air pollution by Henry C. Perkins
5. Air pollution by Spedding
6. 1.C.Engine fundamentals by J.B. Heywood
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cLASS: T.E. (Automobile / Mechanical) Semester:- VI
~UBJECT: MACHINE DESIGN - |
SUBTEL -

periods per week. Lecture 04

| Period of 60 min. Practical 02

Tutorial -

— Hours Marks

Fvaluation System Theory Examination 04 100

— Practical =

— Oral Examination -- 25
e Term Work e 25
"—" TOTAL 150
C_S—";N“' Details Hrs.

p Mechanical Engineering Design, Design methods, Aesthetic and
| Erzonomics consideration in design
Material properties and their uses in design
Manufacturing considerations in design: tolerances, types of fits, selection
Module | of fits
01 Design considerations of casting and forging
Basic principles of Machine Design, Modes of failures, Factor of safety,
Design stresses, Principle Stresses,
Theories of lailures
Standards, I. S. codes, Preferred Series and numbers.
Design against static Loads:
Module | Cotter joint, knuckle joint, Turn Buckle
02 Bolted and welded joints unuer eccentric loading. 12
Power Screw - Screw Presses along with the Frame

06

Design against Fluctuating Loads
1 Variables stresses. reversed, repeated, fluctuating stresses
FFatigue Failure
Module | Static and fatigue stress concentration factors

03 Endurance limit - estimation of endurance limit
| Design for finite and infinite life
Soderberg and Goodman design criteria
| Fatigue design under combined stresses N
Design of shaft - power transmitting, power distribution shafts (excluding
Modyle | €rank shaft) under static and fz}tigue criteria. g i

04 Keys - Types of Keys and their sc!ectlon bas.cd on shafting condltlopz- 10
Couplings- Classification of coupling. Selection of Standard Bush Pin

~———__| coupling v
;\lmlulc Design of springs-

06

05 | Helical compression, tension springs under static and variable loads, 06
\\& Laminated Springs. _
{i\l‘"lulc Design of Belts - Flat and V belt with Pulley construction i
LU | Selection of Standard Roller chains. B
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al [T,,\-mniml(ion:
al L

N 4 . . .
! amination w i1l be on maximum portion of syll

Oral €X ab s,

Term work shall comprise of
L

Exercises on the above topiec & . i
1 e ¢ topies in the form of design caleulations wi
and or drawings. gl calculations with sketches
2 Atleastfour A-2size drawing sheets shall be submitted
3 Class Test based on above syllabus -
4) Class Assignments
S Stress analysis of any machine )
5) alial) tany machine element mentioned i the syllabus using any

application software like AN SYS/MSC.NASTRAN/ABACUSS. ete

The distribution of marks for term work shall e as follows:

Class Assignments, Drawing Sheets and software exercise - 15 Marks

(Class test ] 10 Marks
Total .. 25 Marks

NOTE:
Use of standard design data books like PSG Data Book . Design Data by Mahadevan is
permitted at the examination and shall be supplied by the collcge.

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 quéstions 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 to number of
respective lecture hours as mentioned in the syllabus.

TEXT BOOKS: )
1) Design of machine elements -- V. B. Bhandari. Tata McGraw Hill Pub.

2) Design of machine elements -- Sharma,Purohit. Prentice Hall India Pub.
3) Machine Design - An Integrated Approach -- Robert L. Norton - Pearson

Education.
4) Machine Design - Pandy
5) Mechanical Engineering ‘
6) Recommended Data Books - PSG.

a & Shah - Charotar Publishing.
Design - J. E. Shigley - McGranw Hill
K. Mahadevan

REFERENCES: - Reshetov - Mir Publication

l\f\?]ac}}?ne Des?gn - Black Adams - McGraw Hill '
Fuz;cd m Deflgnf Machine Elements - Hawrock, Jacobgon - McGraw Hili
M i - Patel, Pandya. Sikh, Vol. - T & I, C. Jamnadas &
achine Design Cao. Educational & Law Publishers
s - V.M. Faires.
Design of Machine Elements _ Spolts.

Design of Machine Elements
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r/ s TE Automobile i
(l,‘; /rﬁ’l’,:;sfmd Body Engincering, Scmeslcr._‘J
'qlf’l’:',lf'c : Le
T perweek [Period of 60 sclure
pertot st _Ii'_i‘f;l_lﬁ‘_'] T
it R l.ﬂt).riul‘ ——— —
jaion Sy ory Baniion |~ 3| 100
I ) Practical
Oral Examination — |
=0 Term Work -
— — 25 B
D I'OTAL 125
s
: Details : Hrs.
Sr.No
" |1. Fundamentals:
1.1 Chassis types and structure types: Open, Semi integral and
integral bus structure
Frames: functions and types of frames, Loads on frames, Load
distribution of structure,
1.2 Classification of motor vehicle, Location of power plant,
[_ocation of different chassis components,
vlodule 1.3 Terminology and overview of structural surface types, history 12 |
01 and Overview of structural types.
Basic concept of design.
1.4 Terms related with vehicle coach building and window.
Various assembly process involved in coach building.
1.5 Vehicle body materials: Detail study of materials used in
vehicle body building (including passenger cars and heavy
vehicles).”
VMaterials for interiors. Properties and their relative comparison.
7 Basic Dimensions And Aerodynamics
2.1 Visibility
2 2 Desien and Requirements-- Driver’s seat, Passenger Seat ,Child
Module seat N 09
02 ) : e
7 3 Fundamental vehicle loads and their estimation
2.4 Aerodvnamic drag- Aerodynamic lifts and pitching moments,
L Side force. Yawing moments and rolling moments. ‘
| . 3. Load Paths '
3.1 Introduction, . ) .
3.2 Bending load, Torsion LOAD., Lateral load, Breaking load
Module Summary zm_d diss:ussigns -
03 3.3 Calculation of loading €ascs ' | o
i Static loading case, Asymmetric loading case, Longitudinal loads,
Side Loads. Calculation of different cascs.
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4. Principals of thin wa]

Design

5.1 lntroduct()ry Disc

, suspension mountin
- _—[6. Latest Trends in Desig

y ‘ 6.1 ULSAB Desigp, Tailor.

6.2 Manufacturing Prq

v E.\‘nmination:

(WO estion paper will |
L Quest}On paper wi comprise

7. Question one wil‘l be compulsory angd based
-~ Remaining questions will be mixed in nature
from module 3 then part (b) wil] be (

D

4 Only five question need to be

n question paper weight age of

Jerm Work:

le
4.1 Shear centre Princid Structyra

5. Preliminary Design ang

5.2 Steering columnp moungi,.

CAE Analysis, Crash Analys

is i
»And Economje Analysis

ruet:
uctions for bo 06

d
sub-assemblies.

Analysis
Ussions of body Sub-assemblies

ing, engip
, e
8 Component bracket, front 04

n, M

anufactyr;
ng and
ed blanks.
Cess:

Materia]s,

Hydro forming tutyy; v

ar, Sheet Stamping,

of i
total seven question, each of 20 Marks

ON maximum part of syllabus.
for example supposed Q.2 has part (a)

solved,

each i .
module will be proportional to number of

Jecture hours as mention in the syllabus

Term work shall consist of mmin'mrfx 6 assignments, two sheets one automobile industry
it report and written test. The distribution of marks for term work shall be as follows:
« Laboratory work (assignments and visit report): ............ ({5) Marks

------------

o+ Test (at least one):

Text Books:
Text HOOXKS:
Vehicle Body Engineering By

Automotive Mechanics By Jo
Automotive Mechanics By W

:x;.!..)t\)—_.

References:

l. Modern Vehicle Design By Jt

ro

4= o

. Robertson, Stan T.

. SAE Transation and proceedings

Motor Vehicle Structures concept dan
Serpetito. Allied Publications.

(10)  Marks.

.............
--------------------

(25) Marks.

* J Powlowski
Vehicle Body Layout And Analysis By John Fenton

seph Heitner
illiam Crouze.

illian Happians Smith

and fundamentals By Jason C. Brown"
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TE (Automobile /Mechanical) —
IAS : —— Semester:-VI
o 7 INTERNAL COMBUSTION ENGINES
Sl s
SuB Lecture
| js per week. Practic] —————— 04
g )\[‘io‘“ 60 lnin_ raclica -
| ll IL’L‘I'iod of Tutorial _— ' 02 -
i / = mmhm‘?‘ i Hours Marks
uation SYSIEE heory Examination |7 037 | 100
py—" Practical —_—
= ——— 02 (PI+) 25
Oral Examination I e B
— Tcrm Wo[-k ‘_—-_~ S mamm— ,7;-——‘““‘“1
el . I SRS
il TOTAL N 150 |
/—//, I S |
< No. | Details [ Hrs. |

1 Constructional Feat ' ' .
| Constructional Features of Reciprocating I.C. Engines:
1.1. Four stroke and two stroke engines.

1.2. Types of el}gines - Stationary, Automotive, and Marine engines.

1.3. Comparative study of Two stroke and Four stroke engines.

ylodule Different methods of Scavenging and scavenging blowers. 06
01 1.4 Cycle Analysis of I.C. Engines: i

1.5 Variable specific heat and its effect on Air Standard Cycles, Fuel Air

Cycles. Dissociation and other losses. Actual cycles.

2.1. Carburetion - Theory of Carburetion, Simple carburetor. various
systems of actual Carburetor, Types of Carburetors.
2.2. Ignition System -  Battery and Magnetic Ignition Systems. |
Electronic Ignition System
Module | 2.3. Combustion: Combustion phenomenon in S.I. Engines, Ignition 08
02 delay, Velocity of flame propagation, pressure - crank angle diagram.
detonation, factors affecting combustion and detonation, types of
combustion chambers.
2.4. Petrol Injection - MPFI etc.

3. C.I. Engines: |
3.1 Requirement of Fuel Injection Systems, Types of fuel injcctlo_n
system viz. Common rail, individual pump. distributor and unit
injector systems. High pressure fuel injection pump. Types of
Module Nozzles. o ' 08
03 3.2 Necessity of Governor in Diesel engines, Governor Ch:Ell‘ZlClCl'lSt'rCS. ‘
3.3 Combustion: Combustion phenomenon ‘n C.I. Engines, Su'lges of
combustion, Delay period, Knocking, Pres_sm'e-Crank un~gle dlagrz‘:m.
Factors affecting combustion and knocking, Types of combustion

L |  chambers. I
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rgﬁ'ﬁ&?lfa-rging /Turbo charging:
4.1 Objectives of Sllpcrcharging / Turb
4.2.Effect of Superchargin
efficiency of the engine
4.3 Methods of Supercharging / Turbo
/ Turbochargers SA Limiy ol Super
Jdule Turbo charging.
ol 4.4 Performance Characteristics of § 1.
4.4.1 Effect of l(.md fljl(_l speed on mechanical, indicated, brake thermal
and volumetric efficiencies. Brake mean effective prc-;«;urc and Brake
specific fuel consumption, Heat balanee lest B
4.4.2 Method of determining i :

i 0 charging,
& / Turbo charging on power output and

charging. Types of Superchargers
charging /

10
& CuI. Engines

ndicated power of the engine. [

e m—— " S -
xhaust Gas Analysis and Ajr Pollution: ‘

h {

5.1 Necessity of exhaust gas analysis, Constituents of exhaust gas, Orsat '
apparatus for carrying out exhaust gas analysis. \

5.2. Different methods of determining Air/Fuel ratio. .

5.3 Fuels of L.C. Engines: |

5.3.1 Requirement of fuels.

? 5.3.2 Classification of hydrocarbon fuels.
,\lodulc 5.3.3 Physical and Chemical properties of fuels, -
03 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- fueis, alcohol etc.

5.5. Air Pollution due to engine exhaust

5.5.1 Pollution control devices and EURO standards

— [ 6. Engine Lubrication:
6.1 Types of lubricants used in L.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:
6.5.1 Systems of Cooling - Air, Water-cooling. General arrangements.
6.6 Introduction to Stratified Charge and Wankel engines.
6.7. Recent developments in I. C. Engines.

08

! List of Experiments:

1) Study of carburetor.

2) Study of ignition system.

3) Study of fuel injection system.

4) Morse Test on petrol engine.

) Speed Test on petrol or/and diesel engine.

) Load Test on diesel engine (engines).

) Heat Balance test 0. diesel or petrol engines.

?) {"xperimcnlal determination of Air fuel l'atio._

) L;"hﬂllSl Gas/Smoke analysis of S.I. / C.I. engines
0) Effect of Supercharging on Performance Characteristics of an engine,

N wn
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| ]cxaminutmn: |
" ) cxamination of 2 hours duration based on the |
o

practi® onducted during practical examination,
c C - . =
- ry l",xzmnnuimn.

aburatory experiments, Viva-voce

he Question paper 'will comprisc of total seven question, each of 20 Marks

Question one W|l} be co'mpulsofy and based on maximum part of syllabus.

3 Remaining questions will be m.lxcd N 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.

n qucstion paper weightage (ff cach module will be proportional to number of
Jecture hours as mentioned in the syllabus.

rerm Work:
Term work shall consist of minimum 08 experiments, assignments and written test. The
distribution of marks for term work shall be as {ollows:

o Laboratory work (experiments/assignments): .............. (15) Marks.
o Test(atleastone): ....oooiviiiiiiiiii (10)  Marks.
TOTALS: cececrsverecccoccssens RN 7.1~) SN \7 1§ g (<3

Text Books:

1. Internal Combustion Engine - Mathur and Sharma

7. Internal Combustion Engine - E.FF. Obert.

3. Internal Coinbustion Engine - Domkundwar

4. Internal Combustion Engine - V. Ganesan - Tata McGraw il

References:

I. Internal Combustion Engines - Richard Stone - Palgrave Publications.

2. Internal Combustion Engine - S.L. Beohar

3. Internal Combustion Engine - Gills and Smith.
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