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art ial Electives
Coursc Code Namg of Subject
MEDaR] Indusirial Engineering
Departmental Elective-1 MEDS02 Solar Thermal System and A pplication
MEDG03 M echanieal Vibralions
M6 Fuel Combuostion and Pollution
MEDG)3 | 4 Engmes and Compressors .
i MEDG0SG CumpLLt{:r Intﬁgmtcd Manufacturing
ey el Sl Va2 MEDGGT Advanced Mamufacturing Technology
MEDAOE Finite Element Method
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Muchioe Desien 1
L-1-¢
3-1-0
MEMSH
Course Objeclives:
& Toteach svaclenls bow te apply the concepts of stress analys:s, Mreories of failare and material science o
analyze, design ahdfor select cammonly wied machine componeats.
o Tu illastrae 1o students the variery of meehanical components available and smphesize the need Lo continue
II'_‘,-H.'I'J'IiI'IIIF_I.
# Toteach students how to apply mechanical engineering design theory to identi fy und quanrify machine
clements in the design of commonly used mechanical systems.

Syllalius

UNIT ]

Introduction Definition, Design requircments of machine elements, Design procedure, Standards in design,
Selection of preferred sizes, Indian Standards designation of cachon & alloy steels, Selection of materialg for
static and facigue Joads, Design for Static Load Modes of failure, Factor of safcty, Principal Stresscs, Stresses
due to bending and torsion, Theory of failuce, 8(1)

UNIT II

Design for Fluctuating Loads Cyelic stresses, Fatigue and cndurance limit, Stress concentration factor, Stress
concentralion (actor for various machine parts, Netch sensitivity, Design for Gnits and infinite life, Soderberg,
Goodman & Gerber criteria. Riveted Joints Riveting methods, materials, Types of rivet heads, Types of
riveted joints, Caulking and Fullering, Failure of riveted joint, Efficiency of nveted joint, Design of boiler
juints, Eveentric loaded riveted joinl. (L)

LCNIT IIT

Shafls Cause of falure in shafts, Matcrials [or shaft, Strezses in shafts, Desiga of shafis subjected

ta twisling moment, bending moment and combined twisting and bending maments, Shafts subjected to
fatigue loads, Desien for rigidity. ¥(1.)

UNIT 1¥

Mechanical Springs Types, Material for helical springs, End connections for compression and tension helical
sPrings, Sleesses and deflection of helical springs of circular wire, Design of helical springs subjected to static
and fatigue leading. S(L)

UNIT W
Fower Screws Forms of threads, multiple threads, Efficiency of square threads, Trapczoidal threads, Siresscs

i serews, Design of serew jack Koys and Couplings Types of keys, splines, Selection of sguare & flat keys,
Steength of sunk key, Couplings, Design of rigid and Nexible conplings. 8(L)

Course Qutcomes:

| CO-1 Understand the customers’ need, formulate the problem and draw the design -
. specifications. W
| C0-2 Students will be able t analyze different loading conditions such as stalic,

) . : O"l
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undar static, dvnarnic and impact juzds.

fatipue and mmpact load using theories ol Talure. Design threaded fasteners

ey Srudents will be able to desipn shalls under Mueluating and combaned lnads,

catter & knuckle joint, keys and couplings

{_"[}--'-l. . Stidents wall be able tcr IjE_:E-I.E,I'i d.i.f.fe rent machine 'I:{I-Iﬂj.'ll'.‘rnljl'l!!-; such as Biveted

and Welded joints, power screws such as serew jack

Text Books:

# Design of Machine Elements-% . Bhandard, Tata McGraw 1111l Co.

& A Text book of Maching Design by B 5. Khurme and 1. K. Crupta, Eurasia Pablishing
House Pl Lid.

® Shigley. J.E and Mischke, C. R, Mechanical Engineering Destgn, 6, Tata MeGraw Hill,
2005

& Morton, B L. Machine Design: An Inteprated Approach, 3/e, Pearson, 2004,

& Maching Design-Sharma and Agrawal, 3K, Katana & Sons.

# Machine Design, U C Jindal, Pearson Education.

Refercnees Books:

# Hlack P. H. and O, E. Adam, "Machine Design”, Tata McGraw Hill Poblication. Co. L,
Mawe 1elbn

& K. Lingaiah, “Machine Design Data book™, Tata MoGraw 1Tl Publication. Co, Ltd, New
Delhi '

E Portals:

a Link for the Video Lecture ol MPTEL
htps: & woaew routube cormswarchdy m:-"n'w'M{I?JZanJ{;.;_Ii5t=[’I.H-[]leI*L{THFHAH":'I]F?H
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Theory of Machine 1

L-1-P
3-1-U
MET 502
Cirse Cibjectives
[. Tovdeterming the TIOF af planner machanism.
2. To understamd inversien of mechanism.
3. To determune displacement of followers.
1. To determine the velocity ratio of positive drive
3. Tounderstand the prineiples of geaning.
nit T
Inteeduction, mevhamsms and machines, kinematics and kinetics, Lypes of links, kinematic pairs
and their classitication, types of constraint, deprees af freedom of planar mechanism, Grubler's
erjualion, mechanisms. inversion of [our bar chain, slider erank chain and double slider crank
chain.
Velocity analysis: Iniroduction, velocily of peint in mechanism, rclative velogily method,
velocilies in four bar mechanism, instantaneous cenire 81
Unit IT
Acceleration analysis: Introduction, acceleration of a peint on a link, acecleralion diagram,
Corinli’s component of acoeleration, crank and slotted lever mechanizm. Kl=in’s construction for
slider crank mechanism and four bar mechanism, analytical method for shder crank mechanism.
Kinematic synthesis of mechanism:
Intrudughion, dimension synthesis of mechamisms, mofion, path and function genemtion,
Chevlwyshev spacing, Lhres posiion synthesis grapheal approach for tour link mechanism,
straight line mechanism special mechanismB(L)
Uit ITH
Cams: Introduction, classification of cams aml folluowers, cam profiles for knife edge, roller and
flat faced followers for uniform veloeity, uniform accelerition, simple harmonic and cyeloidal
mation of follower. Analvtical methods of cam protile8(L)
Lol [V
Grears and gear trans Introduction, classification of gears, law of geanng, tooth forms and their
somparisons, systems of gear tooth, length of path of contact, contact ratio, nunimum number of
leeth on gear'and pinion o avod interference, simple, compound, reverted and planetary gear
tratns, sun amd planet gear train.8{L)
Uit ¥
Friction; Intreduction Law of friction and types of lubrication,
Friction drives: [ntroduction, elt and rope dnves, open and crossed belt drives, velocity ralio.
<£ ‘q'_“:?._‘t';—--____‘ @ 31{,1.
_ ; e e e
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slip, pover trmsrnsscen, and eflesl of mas: ol belt on power trlagsmissmon, MAaxinwm power
nansmission, inital tension wmd maaniwn tessien. 8L

COURSE QGUTLOME
Co | Understand the principles of kinematic pairg, ehaing and their Classification,
01, innversians, cquivalent chams and planar mechanisms.

coz Student will able ta find out displacement of follower and they able to draw cam
prafile

CcO3 Evaluare gear tooth peometry and select appropriate gears for the required
applications.

i Studenl will ¢atenlate the power lost due to friction in beanngs and braking
turgue valus in brakes

TextReference Books:

1. Kincmatics and dynarmics of machinery: Wilson and Sadler, Third edibion, Pearson,

1. Theory of Mechanizme and Machines: Amitabh Ghosh and Ashok kornar Mallik, Third

Cdition Adffiliated East-West Press,

3. Theory of Machincs and Mechamsms: Juseph Edward Shigley and John Joseph Uicker, Jr,
Oxford University I'ress

4, Kinematics and dynamics of machinery: B L Norton, MeGraw Hill

5, Theary of Mchenes: 5.5 Rattan, MoGraw Tl

6. Theory of Mchincs: Thomas Bevan, CBS Publishers. =) Ihl



Manutacturing Technology 11
L-T-F
3-1-0
MEM 503
Course (hjectives:

. To uraderstand the concept and basic meshanics of metal celling, werking of standard
machiae tools soch as lathe, shaping and allied machines, milling, dolling and albied
machincs, grinding aml allied machines and broaching

2. T tecach principles of metal joining (welding) process and their application

3. Tourdersmand the hasic concepl of non-traditional machining processes.

Unit I

Metal Cutting

Mechamcs of metal cuthing. Geometry of tool and nomenclature ASA system Orthogonal vs.
oblique cutting. Mechanics of chip formation, types of chips. Shear angle relationship.
Merchant's forec circle diagram. Cuolling Forees, power required. [eat generation and  culting
too] temperature, Cutting Nudsflobricants. Teol materials. Teol wear and  tool fife.
Machinability. Dynamometer, Brief introduction to machine tool vibration and surfacefish
Economics of metal culling. 1G(L}

Unit-I1

Machine Tools

(i} Lathe: Pronciple, constouction, types, oporations, Turrct/capstan, semiu/Automatic, Tool layout
(ii) Shaper, sletter, planer; Construction, operations & drives.

{111} Milling: Cunstruction. Milling cutters, up & down milling. Dividing head & indexing. Wax
chip

thickness & power cequiced,

{iv) Dmlling and boring: Drilling, boring, reaming tools. Geometry of twist drlls. (L)

Unit-TI1

Grinding & Super Finishing

{i} Grinding: Grinding wheels, abrasive & honds, cutting action. Grinding wheel specification
Grinding wheel woear - attnibions wear, fracture wear. Dressing and Trumg. Max chip thickness
and Guest criteria, Surface and cyhndneal grinding. Centerless grinding

{1} Super finishing: Honing, lapping and polishing. 6L}

Unit-T¥
Metal Joining (Welding)
Survey of welding and allied processes. (Gas welding and cutting, process and equipment. Anc
welding:  Power  sources  and  consumables. TG &  MIG processes  and  thear
parameters, Resistance welding - spot, seam projection cte. Other welding processes such as
\_‘Q‘T-T._—t--_
%y, o ~ ;
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atrmie bvdrozen, submerged are, electroslag, friction welding Soldering & Bracing. Adhesive
honding, Thermodynamic  and - Melallurgical  aspects i welding  and  weld  weld-
ability Shoickagerresidual stress in owelds, Digtortions & Defects in welds and remedies. Weld
devcay in ELAas 100L)

Unit-¥

Introduction to Uoconventional Machining and Welding

heed & benelits, appheation and working principle of EDM, ECM, LBM, EEM, USK. ATM,
WIM. Silady. non-conventional welding applications such s LBW, USW, LBW, Plesma- arc
welding, Dhifusion welding, Explosive welding/cladding. Introduction toHvbrid machining
procogses G

Cuourse Qutermes:

l. Upoun Completion of this course, the student will be able to undertand and compare the
lunction and applications of diffcrent metal catting tools,
Upun Completion of this course, the student can able 1o apply the different metal
remnoving, [imshing snd super finishing and for component production.
3. Leum super finishing techniques.
4. Upun Completion of this course, Learner will be able 1o illusirate the concept and
#pplication of metal jeming (welding) process
Laarn the basie concept of non-traditional machining (N'1TM),

-

h

Text Books:

L. Maoutactunng Technology Part | and Part I1,- PN, Rao, MeGraw-Iill

2. Manufactunng Science — A Ghosh and AK. Mallik Affiliated East-Wesl Press
3. Manutacturing Engineering & Technology, - Kalpakjian, Pearson

References Books:

|. Fundamentals of Metal Machining and Machine Tovls — Geoffroy Boothroyd, CRC Press
2, Preduction Technology - RE, Jain Khanna Publishers.

4. [ntraduction to Manufacturing Processes — Jobn A Schey MoGraw-I1il1

4. Mrduction Engineering Scicnee - PO, Pandey, Standard Publizhers Dhstributors

3. Mudem Machining Processes - PC. Pandey & H5. Shan, McCiraw-Eill

fi. Fundamenlals of Mctal Cutting & Machine Tovls — BL. Juneja& GS. Shekhon, Wiley

£, Process &Materials of Manufactoring — RA, Lindburg, Pearzon Lduetaion

8. Advanced Machining Process - VK Jain, Allied Publishers

Web Fortal:

httpe:nplelac incourses!| L2105 126/ ﬁ;ﬁf
hilps s aptel ac infdovwnloadss | 12105]127f
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Heut & Mass Transter
i~T=P
3-1-0
MEH 504
COURSE OBJECTIVES- To coable the studenis 1o apply the concept of canduction, convestion
and radiation heat transfer to praclical applications.

UMIT-1

Introduction €0 Heat Transfer:

Thermodynamics and Heat Transfer. Modes of Heal Transter: Conduction, convection and
radiztion. Effect of temperature on thermal conductivity of materials; Introduction to
combingd heal transfer mechanism,

Conductien :
General differential heat conduction equation in the reclangular, cylindrical and spherical
courdinale systems. Initial and boundary conditions.

Steady State one-dimensional Heat conductien :

Simple and Composite Systems in rectangular, oylindrical and spherical coordinates with and
without energy generation; Concept of thermal resistance Analugy between heat and electriciry
flow: Thermal contact resistance and over all heat transfer coeefficient; Critical radius of
imankation. #{1.)

UNIT-2

Fins:

Heat transfer from extended surlaees, Fins of wniform cross-sectional area; Troors of
measurement of teenperature mn thermomater wells.

Transicnt Conduction:

Transicnt hept conduction; Lumped capacitance method; Time constant; Unsteady slale
heat gonduction in ong dimension only, Heislercharts, 2(1.)

UMNIT-3

Farced Convection:

Basic concepls; Ilydrodynamic boundary layer; Theonal bovwondary laycr, Approximate
mtepral boundary layer analysis; Analogy belween momentum and heat transfer in turbulent
Mowe ower a Nat surface; Mixed boundary Taver; Flow over a flat plate; Flow across a single
cylinder ansl a sphere; Flow inside ducls; Thermal entrance region, Bmpirical heatl iransfer
relarions; Relation between fluid friction and heat transfer; Liquid metal heat transter.

O\ g— H:_E;?ﬁ,gzﬁ_ G _, ﬁ{



Matural Convection:

Phvsival mechanism of nawm! convectinn; Baeyanl Torgw: Empinieal heat lansba relatigng
har nztural eonvedtion over vertical planes and eylinders, horizontal plates and cylinders,
antl sphere, Combined frec amd foreed conveotion. B(L)

LXIT-4
Thermal Radiation:

Vasic radiation convepts; Radiation properties of surfaces; Black body radiation Planck’s
law, Wein's displacement law, Stefan Boltzmann law, Kirchoff's law; | Ciray body; Shape
lavtor, Black-body radiation. Kadiation exchange between ditfuse non black bodies in an
enclosure: Radiation shiclkds; Radiation combined with conduction and convechon;
Absorprion and emission in paseous medium; Solar radiation; Green houseeffect &(L)

UNIT-5
Heal Exclanper:

Types of heay exchangers; Fouling factors, Overall heat transfer cocfhicient; Logarithmec
mean kemperature differcnce (LMTD) method; Effectivensss-NTL method; Compact heat

enchang sos.

Condensation and Boiling:

Introdpction o ¢ondensation phenomena; Heat transfer relations for lanunar film
condensation on vertical surfaces and on owtside & inside of a honzontal wbe; Effect of
non-condenable gases; Dropwise condensation; Heat pipes; Boiling modes, pool boiling,
Iysteresis in boiling curve; Foreed convection boaling.

Intreduction to Mass Transfer:
[ntroduction; Fick's law of diffusion; Steady state equimolar counter diffusion; Steady state
ditfusion theugh a stagnant gas film. 8(1.)

Course Dotoo mes

Course Oulgormes:

After taking this course students should be able

Co |

Understand the basic laws of heat transfer,

- Avcount the consequence of heat leansfer in thermal analyses of

Find numerical solutions for eanduckon and radiation heal transfer

livaluate the performance of heat cxchanger by using the method of

Caleulale heat transfer coefficients for natural conveotion,

L
ENZin=2ering systoms.
(3
problems.
kA
logarithimic mean temperature difference.
O3
06

Craluate problems involving steady state heat condustion in simple
renetries.




Boaks:
I Fundsmentals ¢f Heat and Magg Transler, by incropgrrad DeWin, Jobhn WileyandSons
* Heat and Mass TransterbyCenpel, MeGruw-Hill
% Heat Transler by 10" Holman, MeGraw-H:l:
1eal Transfer by Ghoshdastidar, Oncford UniversityPresy
A text book on Heat Transter, by Sukhatme, UniversityPress.
Heat and Mass Transfer by R Yadav, Central Publizhingliouse
Heat and Iass Transfer by RE Rajput, 5 Chand pubhcation

L] ok

] T

Useful link:
|, hilps-énptel.oc, inveourses 112101097
2. httpssimplelac indd ow nloads T 12108 1497 FX}/
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MEASUREMENT AND ME TR0 Y

L-T-F
3-0-¢
MEMS505
COURSE ORJECTIVES:
L. Toprovide acceracy at minimum cost.
2. Thorough cvaluation of newly developed products, and o ensure that componentsace
within the spoeiticd dimensions.
1. To deterrmine Lhe process capabilities.
To assess the measuring instrument capabilities and ensure that theyare adequate for
their specilic msasurements.
5. Toreduce the cost of inspection & rejections and rework.
6. Tostandandize measuring methods
UNIT I
Mechani¢al Measurements: Introduction to measurement and measuring instruments Cieneral
concept-Gieneralized measurement system and its elements-Unit sand standards-measuring
imstruments: sensitivity, stahility, range, accuracy and precision- static and dynamic response-
repeatability-systematic, Source of error, statistical analysis of emor and random errors-
vorrection, calibrabon. Dimensional and geometric tolerance
Sensors and Transducers: Types of sensors, bypes of transducers and their charactenistics,
UNITH
Time Related Measurements: Stroboscope, requency measurement by dicect comparison.
Measurement of displacement
Measurcment of Pressure: {fravitational, dircoting acting, clastic and indircet type pressure
transducers, Measurement of very low pressuarcs (high vacuum).
Strain Megsurement; Types of strain pauges and their working, strain gauge circuits,
temperature compansation. Strain rosettes, calibration.
UNIT 111
Flow Measurement: Hol Wire Anemuometry, Laser Doppler Veloametry, Holameter
Temperature Measurement: Thermometers, bmetallic  thermocouples,  thermistors and
P¥TOImELETs.
Measurensents of Force, Torque: Different types of load cells, elastic transducers, prnewmalic
& hydeaulic systeims. Scismic instmments
Measurements of Acceleration, and Yibration: Accclerometers vibration pickups anddecibel
meters, vihrometers. I,l,l
2 L
o L o ¥ ol
"':{1/ ‘E'H(l'f___ k'fjg,a”' W 1|.".:,
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UNIT 1v

Coordinate messuring machine (CMM): Newd, constructionnl lealures and types.

Metrolopy and Inspection: Standards of lnear messurcrment, line and end standards.
Imterchange ability and standardization. Linear and angular measorements devices and systems
Comparators: S:2ma, Johansson™s Mictokrator. Limit gauges classification, Taylor's Pringiple
of Grauge Design.

UNIT-Y
Limits, Fits &Tolerance and Surface roughmess: Introdiction 1o Limirs, Fits, Tolerances and

5 standards, Limit-gauges, and surface-roughness. Measurement of geomctric forms hke
slraighiness, Hainess, oundness. Tool makers mieroseope, profile projector, autocollimator,

Interfervmetry: principle and use of inlerferometry, aptical flat. Measurement of screw threads
and gears. Surface texture: quantitative evalustion of surface roughness and its measurement.

COURSE OUTCOMES:

PORE I

Understand the methods of measurement and selection of measuring instuments
standards of measurement

Identify and apply various measuring instruments

Expluin tolerance, limits of size, [its, geometric and position tolerances and gauge design
Recommend the Quality Control Technigues and Statistical Tools sppropriately

Analyze the Data collected

Books and Refercoces:
| Experimental Methods for Engineers by Holman, MCGRAYW HILL [NDILA

=1 O L ot

(=

- Mechanical Measuremenis by Beolowith, Pearson

. Principles of Measurement Systems by Bentlew, Pearson

- Melrology of Mcasurcments by Dewoor and Kulkarni, MCGRAW HILLINDIA

- Measurernent Systcms, Application Design by Docblein, MOGRAW HILL INDIA
- Hume KT, “Engineering Moirology™, MacDonald and Co

- Jain, KK, “Enginecring Metrology™ Khanna Publishers

- Juin, LK. "Mechanical Measurerment” Khanna Publi shers

Ynpta SC, Engimeening Metrolopy, Dhanpat Rai Publications ﬁgf

by % 15



Machine Design 1 Lab
L-T-P
0-)-2
MENMSI1
Objectives:

& Tounderstand proceduce of machine design and desvelop un abilily to apply it

#  Underiand wse of Dosign Dala Hand Book and I1SO standsrdys for selection of materials, strenpths,
standard dimensions.

# Toacquire a skill of design and drafting the Bolted joint, Coupling

* Toacquire a skill of design and drafting of standard welded and riveted joant as per IS

List of Experiments: (At least 8 of the Tollowing)

Design of maching compeonents subjected to comhbined sieady and variable loads
Design of eccentrically |oaded nveted joint

Desizn of hoiler riveted joint

Design of shaft for combined constant twisting and bending loads

Desian of shaft subjected to fluctuatng loads

Desion and drawing of {langed 1ype rgid coupling

Desizm and drawing of [lexible coupling

Diexsien snd drawing of helival spring

Design and drawing of screw jack

el gl Rk L e

Course Ouwtoomes:

Apply the design knowledee and farmulation for safe desizn.

Able ta apply design and drafting knowledge of assembly and details of Bolted juint, Coupling
Able to apply skill of destgn for standard welded and riveted joint as per IS0 standard

Alle 1o develop logical and analytical abilily 1o check differcnt stresses in power screw assembly

Manufacturing Technology 11 Lab
L-T-P
: 002
VN S1.2

04 i %'TEI;.;;_-]T Q) ﬁg

Mhjectives:



To motvate and chullenge swdents o understand and Jevelop an appregiation ol e processes in
eorrelation with malerial propertics which chanse the shape, size and form of the fw materals
mia the desirable product By machming, grinding. welding and wneonventional machining
proessses,

Minimum elght experiments out ot the follawing along-with study of the machines / processes
| Shear-angle delermnation (using formula} wilth tube cutting {for orthogenaly on Jatbe
miackine.

2. Bolt {thread) making on Lathc machine

3. Teol grinding (o provide tool angles) on teol-goinder machine,
4. Gear cuing on Milling machine.

5, Machining a block on shaper machine,

&, Finishing of a surface on surfacc-grinding maching.

7. Drilling holes on drilling machine and stady of twist-drill.

a. study of different types of tonls and its angles & materials,

9. Experiment on tool wear and tool life.

10. Expeniment on jigs/Fixtores and its uscs

i1, Gas welding experiment

12, Ane welding experiment

L3, Resistance welding experiment.

i4. Soldering & Brazing experiment

15* To study varous thermal models for EDM

16*, To study influcnee of proccss paramicters on the Wie EDM
17* Study of Electrochemical machining process

LE* |aser hardening wsing NdY AG Jascr system

19* Laser spot welding using NdYAG laser system

LUpun completion of this course, students will be able to understand the different tmachining,
erinding, welding and unconventional machining processes employed for making different
prisduets.

Heat & Mass T'ransfer Lab

L-T-T
U-4)-2
MEH 513
- Conduction - Experiment on Composile plane wall
2. Comvzetion - Heat rransfer throuzh in-{ratural convection)
3. Conveetion - Expenment on heat transicr from wbedin-[ foreed convection).
4. Fxperiment on Stefan's Law on radiation determination of emissivity, ete. 5
5. Hear exchanper: parallel flowdcounter flaw experiment U’%”#
L TR -
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Course COutenmes
After taking this cowrse stadents should be able w

| o]

Analyze conductien by performing composiic wall experoment

Analyze convection by performing keal transfer through fin-natural convaction
Analyze convection by perfomming heal transfer through tobe/fin-Forced conwvection
Analyee radialion by performang experimon! on Stefan’s law,

Analyze hear exchanger by performing - Parallel flow / Counter flow experiment

by & g )



Refrigeration & Air Conditioning
Course Ohpertives

L-T_P
390

MERA01

. To provide fundamentals of refiigeration and ar conditioming, Paychrometry.
2. Toaccustom with various methods of production ofcold.
3. Toubhpan knowledge about applications of refrigeration and aur condiioning

Unit-1

Refrigeration: Introduction to refrigeration  system, Methods of relfrgeration, Carnot
refrigeration cycle, Linit of refrigeration, Refrigeration effect & C.O.P, ;

Air Hefrigeration eyeler Open and closed aic refrigeration eyeles, Reversed Carnot eyele, Hell
Coleman or Reversed Joule air refrigeration cycle, Aircraft refrigeration aystem, Classification of
mrcraft refriperation system. Boot strap refrigeration, Regenerative, Reduced ambicot, Dry air
rated temperatare (DART). 8(L)
Unit-11

Yapour Compression System: Single stage system, Analysis of vapour cornpression cycle, Use
of T-5 and P-H charts, Effect of change in suction and discharge pressures on C.0.P, Effect of
sub cooling of condensate & superheating of refrigerant vapour on C.OVP of the eyele, Actual
vipeur compression relngeration eycle, Multstage vapour compression system tequircment,
Removal of flash gas. Intercooling, Diffcrent confipuration of multistage systern, Caseade
sylern, f(L)

Unil-TT1

Yapour Absorption svstem: Working Principal of vapour absorption relrigeration system,
Comparison between absarption & compression systems, Elemenlary dea of refnpgerant
absorbent muxtures, Temperature — concentration diagram & Brthalpy — cencenlration diagram |
Adiabatic mixing of Mo greams, Ammona — Water vapousr absorplion sysbem, Lithium-
romnide water vapone absorption system, Comparison,

Hinfrigurantﬁ: U'lassa [ication of refrgerants, Nomenclature, Desimable properies of r:frigi;rants,
Common refnperants, Secondary refrigerants and CFC free refriperants. Ozone laver deplebion
and global warming considerations of refngerants, B(L)

Unit-I¥

Air Condifioning: Introdection to 2ic conditiomog, Psychometnc propertics and  their
definitigns, Pgychometric chart, Different Psychometric processes, Thermal analysis of human
body, liffective remperature snd comforl charl, Cooling and hesting load ealeulalions, Selection
of wsude & vulside design conditions, Heat transfer through walls & roots, Infiltration &
ventilation, Timternal heat gain, Sensible heat factor { SHF ), By pass factor, Grand Scnsible heat
tactor { GISIIF), Apparatus dow point (ADFP). Aiwr Washers, Cooling towers & humidifyving

ciflciency, 8
T . (L}
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Umit-V

Refrigeration Equipment & Application; Elemeolary knowledge of refrigeration & air
condilioning caquipment se, g5 compressors, condensers, evapurators & cxpansion deviees, Food
presecvation. Cold sterage, Refrigeraws Froezers, lec plun, Water coolers, Elementary
knowledae ol wensmissien snd disinobuticn of air theough ducls and fans, Basic differsnce
between comifort and industrial air conditioning, 8L}

Course (utenme

COl Understznd the principles and applications of refrigeration systems.

C0OZ  Understand vapour compression refriperation systern and identify methods for
performance Improvement.

CO?  Sludy the working principles of air, vapour absorption, thermoelectric andstcam-jet
refrigeration systems.

OO Analyze air-conditioning provesses using the principles of psychrometry.

(035 Evaluate cooling and heating loads in an air-conditioning system,

TexWRelerence Books:

L. Refrigeration and Air conditioning by C.P Arom, McGraw-Hill

2. Refrigeration and Air conditioning, by Manohar Prasad, New Age International (F)Ltd Pub.
3. Refrigerstion and Air conditioning by B. C. Aroma, PHI

4, Pringiples ol Refrigeralion by Roy 1. Dossat, Pearson Hducation

& Refnigemnon and Air conditioning hy stoccker& Jones, MeGraw-Hill _

b. Refnigeration and Al conditioning by Arorad Domkundwar. Dhanpailai ‘%

. Thermal Envisonment Engg_ byKuhen, Ramscy &Thelked
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Theary of Machine 2
L.-T-F
F=1-1)
MET602

Course Objectives:

. Ta determine lhe halancing of nasses of rotating and reciprocating machine elements

Tounderstand the principles of gyroscope and governoes

. To determine the Jorves and power calewlarions for brakes and dynamometer

. Te detertnine the static and dypamic forces for mechanical systems

. Tw understand the principles of vibrations

En B i) bl o=

Unit I

Foree analysis

Static force 2nalvsis of mechanisms, D' Alembect™s Principle, dynamics of rigid link in plane motion, dynamic
force analysis of planar mechanisms, piston force and crank cffort, Tuming moment on crankshaft due to
torce on piston, Turming momeat diagrams for single cylinder double acting steam cogme, four stroke IC
engime and mul-oylinder engines, Fluctuation of speed, Flywhecl. b{1.)

Unit 1T

Balancing:

Introduction, static balance, dyoamic balance, balancing of rotating masses, two planc Balancing, graphical
and analytical methods, balancing of reciprecating masses, 2(L)

Linit 111

Gyroscope: Gyroscopes, Gyroscopic foroees and couples, Gyroscopic stabilization, Gyroscopic ellects on
naval ships, Steering, pitching and rolling, Ship stabilization, Stability of four wheel and two wheel yehicles
moving on curved paths, Gyrossopie elfects onan agroplane,

Muechanical Vibration:

Gieneral tecrms and classification of vibrations, Harmonic motion, Periodic functions, Harmonic analysis,
Eqguation of motlion, Free and forced vibration, Damping, Resonance, Enerpy method, Rayleigh's method,
Unbalance, whirling speed of shaft, Transicnt vibration. B(L)

Upit TV

Governors:

Introduction, 1:.-'[3-!':5 of governors, charactenistics of centnfugal governors, gravily conlrolled

And spring controlled centrifugal povernors, hunting of cenlnfugal governors, inertia Goevernors. Effort and
Powcr of governpr. B(1)

Unit ¥

Brukes and Clutches:

Intreduction, Law of Mmcelivn and types of lnbrication, types of brakes, effect of braking on ocar and front
wheels ol a four wheeler.

Clutches, Single plate clurch, Multiple plare clutch, Cone clutch S(LY
Course Ouicome: i P
| COMuwmnlrer | Course (utcome (Flease include all COs of your Course here} ! :| :
[ Sl Define tha hasie parametre enalyss melated o conmesling rod o shder crark mechanism m stale |
anied dlvnariny seaddiions with deaw corsgsponding turning mement disgram, 1 :"“\.I ;
T : Lo he
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Calenlnte and analyee paameers imalysis of motion of vibrating boadies, height ul goveriar,
gllpcl uf raking o

Lesipm and compare vAianis fypes ul povernor, slikches and brakes,
“Evaluate and analysis for vibranng bodies, ha]ar'-::l']g,-::-frmaar:h & pyroseopie eftccts bor o atmg
| hadieg

TextReference Bools:

1. Kinematics and dynarnics of machinery: Wilson and Sadler, Third edition, Pearsen.

2. Theory of Mechunisms and Machines: Amitabh Ghosh and Ashok kumar Mallik, Third Editien Affiliated
East-West Prioss

3. Theury of Machines amdl Mechanisms: Joseph Edward Shagley and John Joseph Uicker, Jr. Oxford
University Press

4. Kinemativs and dynamics of machinery: R L Norlon, MeGraw Hill

5. Theory of Machines: 5.5. Rattan, McGraw Hill
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Machine Desipn 11
ETp
3-0-0
MEMG03
Coourse Owtcomies
I Tu understand the stanfard nomenclature, forces, failures, applicslion, desipn procedure
of Spur and Helical gears (A3 per AGMA) and to determine standard geometry umiler
given loading condition by using desigo data hand book and AGMA procedure.
2. Tounderstand the standard nomenelature, forces, failures, application, design procedure
of Gevel and Worm gears (As per AGMA) and to determine slancland geomchry under
anven loading condibion by using design data hand book and AGMA procedure.
To understand the different types of bearings, application, failures, design procedure of
Ball Bearings and Shding contacl bearing and 1o determine standard desien proccdure of
bearing under different loading condition by wsmyg design data hand book,

[

INIT 1

Spur (Grears

Principle of transmission and conjugate aclion, Tooth forms, System of gear teeth, comtact ratig, 4
Standard proportions of gear systems, Interference in involute gears, Backlash, Selection of gear
malenals, Grar manu factunng methods, Design considerations, Beam strenpth of gear toath,
Drynanc tooth Joad, Wear strength of gear tooth, Failurc of gear tooth, Design of spur gears,
AUMA and Indian standards.

4

Hedical Gears

Terminology, Proportions for helical gears, Forces components on a tooth of helical gear, Virmal
mumber of leeth, Beam sirength& wear strength of helical gears, Dynamic load on helical gears,
Design of helical pears.

LUNITIT

Bevel gears 4
Terminology of bevel gears, Force analysis, Virtual number of teeth, Bearn strength and wear

strength of bevel gears, Effective load of gear tooth, Design of a bevel gear sysiem,

L'NIT I

Worm Gears 4
Types of worms, Terminalogy, Gear tooth propurtivns, Efficiency of worm gears, Heat dissipation
in worm gearing, Strength and wear tooth load for wormn gears, Design of worm gearing system,

A W
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Sliding Contact Bearing

Tvpes. Selection of bcaring, Plain jowrnal beariog, Hydrodywamue lubrication, Propertics and 4
matcrials, Lubricants and lubrication, Hydrodynamie journal bearing, Heal generation, Design of

jeurnal bearing, Thrust beenng=pivot and collar beanng, Hydrodynamae thryst bearing

UNIT IV

IC ENGINE Tarts 8
selection of type of IC engine, General design considerations, Design of cylinder and ¢ylinder head;
Dresign of piston and its parts like piston ring and gudgeon pin et¢, Design ol vonnecting rod; Desian
vl crankshaft

Course (hutcomes:

1. Able ta understand the standard geometry, application, failures of Spur andHelical Giear
and Design and [evecloped cffcctrvely Spur and Helical Gears fordifferent loading
condilions

2, Able to understand the standard geomeley, application, fulures of Bevel andWorm Gear
and Diesipn and Developed cffectively Bevel and Worm Gear fordilTeremt loading
comditions.

3. The students will be familiar to analyze & design of Sliding Contact Beaningand Rolling
contagt hesnng,

4. The students will be familiar to analyze & design various engine parts likepiston,
connecting rod and valve gear mechanism and to understandintroductory concepts of
degign for manufacturing & assembly.

Text Books:

Desipn of Machine Elements-V.13. Bhandari, Tata MeGraw Hill Co,
A Text book of Machine Design by R. 5. Khorrm and J. K. Gupta, Burasia Publishing
House [*vt. Ltd.

* Shigley, ] E anc Mischke, T R Mechamcal Engimeering Desipn, 6/, Tata MeGraw T,
2005,

* Norlon, B L., Machine Design: An Inbsgrated Approach, e, Pearsan, 2004,

#  Machine Design-Sharma and Agraowal, 5. 5. Katana& Soms.

#  Machine Desigm, U C Jindal, Pearson Education. : '\\I [LLR
& N
.
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References Books:

& Black P. 1. and 0. E. Adan, "Machine Desin®, Tata MoGrew Il Publication. Co Lid,
Ml e lh
# K. Lingaial. “Machine Design Data book”, Tata MeGraw | 1l Publication. Co. Ltd, New
Delln
E Portals:

Link for the Video Lecture of NFTEL
hilps:/fwvew, youtabe e omfwalch®v=m AWMAZ ZaHw & List=P1 IDMEECEF AAQSDUBE
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Departmental Elective |
Industrial Engineering
L-1-P
00
MEDGBN]
Course Objective:
To coahle the smdents understand establishing methods for improving operations and conlralling
production Cosns

Lmit-1¢

Overview of Industrial Engincering: Types of production systems, soncept of productivity,
productivity measurement in mamifactoring and service organizations, operations sirategics,
liabality and process design.

Facility lncation and layout: Factors atfecting facility location; prineiple of plant layuut design,
types of plant layout; computer sided lavout design techmques; assembly line balancing:
matcrials handling principles, 1ypes of material handling systems, methods of process planning,
steps in process selection, producivn squipment and tooling seleclion, group technology, and
Nexible manufacturing. B(L)

Uil IT:

Production Plamning and centrul: Forceasting techniques — causal and time serjes mudels,
moving averge, exponential smoothing, trend and seasonalily; aggrepate production planning:
master produclion scheduling; materials requirement planning (MEP) and MRP-II routing,
scheduling and priority dispatching, eoncept of JIIT manulacturing system

Froject Munugement: Froject network analysis, CPM, PERT and Project crashing. 8Ly

Unit I1;

Engineering economy and Inventory control: Mcthods of depreciation; break-cven analysis,
techniques for evaluation of capital investments, financial sttements, time-cost teade-ulf,
resource |evelling; Inventory functions, costs, classifications, deterministic inventory models,
perpelual and periodic inventory ¢ontrol syslems, ABC analysis, and VEDr analysis.

Quening Theory: Basis of Cneuing theory, elements of quening  theory, Orperating
characteristics uf a queuing system, Classification of Quening models. 8{L)

Lmit 1Y

Work System Design: ‘Taylor's scientific management, Gilkreths's contributions; work sty
roethiod studyv, microe-motion study, principles of motion economy; work measurement —imye
slucly, work sampling. standard data. Dredetermined molion tirme system (PMTS); erponomics;
ok evaluation, merit rating, incentive schemes, and wage silministration,

§ e — 4
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Froduct Desipy and Development: Principles of product cesign, tolernce design: quality and
cost consclerations, product life coyele; standardization. simplification, diversilication, vaha
cngincer:age and analysis, and concurrenl cngineenng. &L}

Unit ¥:

Operational Analysis: Foromulanon of LPP, Graphical solution of LPP. Simplex Method,
sensilivity Analysis, degeneracy and unbound solutions. Transportation and assignment mudels;
Optimality test: the stepping stone method and MODTmethod, simulation, (L)

Course Cruteames:
The students will be able to-

CO 1 Understand the concept of preduction system, productivity, facility and process planning
in vanous mdustncs,

C02: Apply the vanows forecasting and project management technigues

C03: Apply the concept of break-gven analysis, mventory contral and resource utilization using
Gueuing theary,

C04: Apply principles of work study and ergonomics for design of work systems

CO5: Formulate mathematical moedels [or optimal solution of industrial problems using lines
programmming approach,

Books and Heferences:

l. Imdustrial Eogineering and Production Management by bartand T Telsang S, Chand
Publishing
Industrial Engineering and Produelion Manapement by M. MahajanDhanpatBai& Ca. (P)
Lienited
Industrial Enginecnng and Management by Bavi Shankar, Galgotia Publications vt Lid
I'roduction and Operations Management by Adam, B.E. & Ebert, R.1., PHI
Product Design and Manufacturing by Chitale A Y. and Gupta BLC., FHI
Operations Rescarch Theory & Applications by | K Sharma, Macmillan India Lid,
Production Systems Analysts and Contrel by L1 Riges, John Wiley & Sons
Automation, Producion Systems & Computer Integrated Manulacluring by Groover,
M.P. PHI
9. Operations Research, by AN, Nalarajan, P. Balasubramani, &. Tamilaras:, Pearson

[
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10, Operations Research by P, K. Gupta aod I 5. Ehie, 5, Chaod & Co &rﬁ;/
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Solar Thermal System and Application
L-T-P
3-0-0
MED 602
Conrse abjective
T enalie the srudents understand the fundamentals ol solar energy and its dircet and mdircct
apphicanons:

LUNITI:
The energy crisis: causes and options, renewable and non-renewable forms of cnergy and their
churacieristics, solar encrgy oplion - availability and landarea requirements. #HL}
ONIT 2:

Solar radiation outside the carth’s atmosphere and at the carth's surfoce, instraments for
measuring wolar madiation, solar radiation geometry. basic cartb-sun sngles, Qux on tilted

gurfaces. B(1.}
UNIT 3:

Liquid Nat-plate collectors-design and performance parameters, solar air healers, coneentrating
cirllestors, selar ponds and energy storage. 8{L)
E'NIL 4
Solar thermal power generalivn-low, medivm and high temperature cyeles, solar cooling, drying
and desalination, solar air and water heating, solar passive architecmre, WML}
UNIT 5:
solar photovoltaic power gzneration-monocrystalline, polyerystallme and amorphous cells,
Fahncalom and performance of SPV modules. B(L)
LNIT 6:

Indirect methods of solar enerpy utilization-biomass, wind, wave and occan thermal energy
cunversion technologics. Ceonomic considerations, 6L}

Course putconmes
After learning the course the students should be able:

€Ol © | To understand the basic concept of solar energy and perlormance of various

type ol solar collcctor.
Loz To muke suitable selection of sular collector for a given apphcation.
CO35 Predict the p-.eﬂbrmancé of solar photovoltaic device and analyes its
performance )
e : ""-'T—_-\.:__‘_'.—-.______ ,l'-h' - 3 &
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To develop skills in critical thinking and reasoning aboul wsues associated
with direct and inditect use of solar cnepy.

Text'Reference Books:

2. ‘Solar Eneryy Enginecring” by 8. Kalogirew, Academic Press.
1 ‘Fleat & Mass transfer’ by Y. A, Cengel, Megraw Hill
4, “Solar Enginesring of Thermal Processes” by 1A Duffie and W.A. Beckman 1921 John
Wiley and Sons Inc., New York,
5 ‘Solar Fnergy- Principles of Thermal Collection and Storage’ — by Sukhatme, Tata
Megraw Hill.
*Solar Energy- Fundamentals and Applications” by (arg and Frakash, Tata Mograw Hill.
7. *Advanced Renewable Energy Sources’ by (3N, Tiwari and R.K. Mishra 2012, RSC
Publishing, Cambridge, UK.
% %nlar Photovoltaics: Fundamentals, Technologies and Applicatiens’ by Chetan Singh
Sulanki 2012, PHI Learning Pvt, Ltd., New Delhi.
Mechanical Vibrations
L-T-I
300
MED 603
COURSE OBJECTIVES:
| Ta stady basic concepts of vibration analysis and observe, analyze, understand the
comcept of vibrations in mechanical systerns , various technique to solve single degree
freedom and single dof without damping with damping, 2-degree, forced vibration
ancl, Estimate natural frequency of mechanical system multi degree fresdom system
using various nurnencal techniques.
2, ‘To acquaint with the prineiples ol vibration messuring instruments
3, To recognize how to apply theory of vibration to engincering problems.
4. Ta smudy balancing of mechanical systems, and able 1o matheroatical ly formulate eal-
world vibration problems in enginccring.
LINIL =1
Introduction
Periadic motion, hai monic motion, superposition of simple harmeonic motions, beats, Fourier
analysis L} r: '
. ‘ X
o, N s Gy - b \
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*Solar Encrgy-TFundamenls, Design, Modeling & Applications’ by G.N. Tiwari 2002,
Warosa Publishing House, New Delhi, Indsa.




Single Degree Freodom Svstem

Frez wibration, MNaturz] frequency, Eguivalen svstems, Energy method fin determining natural
frequency, response noan inilial disturbarce, Tersional vibrations, Damped  vibrations,
Vibrations of systams with visconsdamping, Loga:ithmic decrement (L}

UNIT -1

Single Degree Freedom: Furced Vibration

F'orced vibration, Harmonic excitation with viscous damping, steady state vibratons, Excitalion
due to rotating and reciprocating unbalance, Support excitation, Transmissibility, Vibralion
THEAsUTing instrumens, Displacoment, velocity and acocleration measu ring instruments 8(L)

UMNIT- I

Twu Depree Freedom sysiems

Intraduction, Principal mades, Double pendulum, Torsional system with damping, coupled
system, undamped dynamic vibration absorbers, Centrifugsl pendulum absorbers, Dry friction
damper L)

UNIT-1V

Multi Deoree Freedom systems: Exarct Analysis

Undamped fres and forced vibrations of multi-degree freedom systems, influence Co-officients.
Keciprocal theorem, Genamlized po-ordinates and co-ordinate couples, Natorsl frequencies and
mode shapes modal analysis ofundamped systems. B{L)

UNIT-V

Multi Degree Freedom system: Numerical Analysis

Raylcighs, Dunkerely™s, Holzer"s ad Stodola methods, Rayleigh-Ritz method S(L)
Critical speed of 5hafts

Shaft with one dise with and without damping, Multi-dise shafs, Secondary eritical speed, 3{1.)

COURSE OUTCOMES:; Leamer will be able to

C 01 Define basic voncepts of vibration of bodies having vne, two and multi degree [reedom
Develop basic mathematical models and Fstimatc natural — frequeney of mechanical
clementisystem for nndamped and damped machanical 3DOF systems.

CO2: Discuss equations of motion Analyzc vibratory response of mechanical clement/system for
Free undamped and damped and forced wibration response and estimate the paramcicrs of
vibration isolation systems for industrial env irenment,

CO3; Ability 1o tind vibration parameters numerically by 2-degrec and multi degree freedom by
various nummerical technigues

(:04: Explore modern vibration measuring instruments, Condition munitoring of working

]
rmachineries, ﬁ g b
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Books and References:

I. Mechomical Yibrations - P, Snmivesan, Tl

2. Mechanical Vibrations — G, K, Groover, fain Brothers, Roorlcee
3. Machanical Vibraninns — W. T, Thomaon

4. Mechanical Vibrations - J5 Rao & K Ciupa, New Agc

3, Mechanical Yibrations — Tse, Morse & 1inkle

& Mechanical Vibrations — V., Rama Murthy, Warosa Publications

Fuel Combustion and Pollution
L-T-P
3-0-0
MELD 604
Course Objective: To lcam about fypes of fuels and their characteristics, combustion sysems
and pollution duc to cmission with cmphasiz on enpineering applicalions,

UNIT I;

Chemistry of Combustion-Combustion and its Chemistry, Heat, Types of Fucl, Molecularity
and order of reaction, Rates of rcaction, Arrhenius equation. Conservation cquations ol mass,
romentum, energy and species for a multicomponent system. 8(L)

UNIT 1L:

Combustion of gaseons fuel jets- Premixed and diffusion Mames, Laminar and turbulent Dumies.
Concepts of kinetically comtrolled and diffusion controlled resclions, Flammability limats,
Ignition, Burning velucity, Flame structure and Stability for laminar flames. 10{1.)

UNIT HI:
Liguid Fuel combustion-Atomization of liquid, Various atorizers and their performances
Evaporation of droplets in high temperature gas streams, Simple model of droplet burning,

Physical and mathematical models ofspray Mames. 81}
UNIT 4

Combustipn of Solids-Description of carbon sphere combustion, Diffusional theory of carbon
cambusiion ol pulverized coal. TIL)
UNIT &:

Follwtivn- Pollutan! [ormation in varions combustion processes and their controlling modsares.
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Lonrse Chat e

COl ability to characterize the fuels

Cco2 LInderstanding of the rmnd}'mﬂmiéu and kinelics ol combustion

€o3 Understand and analyze the combustion mechanisms ol vanous fuels
Co4 Linderstand and analyze the chemistry of pollution due to fuel ernission
C0s Ability to justify the use of polhation control equipment and their desiyn

Teat/Reference Booles:
I An Introcuction w Combustion: Concepts and Apphicabions by Stephen R Tums

2 Combustion Cneineeriag by G. L. Borman, K. W, Ragland

Deparimental Elective-2

LC Engines and Compressors
L-T-P
3-0-0
MED #05
Course Objective

To understand the implications of Mechanical Engincering about the engine terminology,
operation of internal combustion engines within the scope of the cumculum disclosure of 1ssves
such as history, bagic concepts, Mixlure Characteristics, combustion, the actual cyole, knock,
power calculations amd the gas exchange. '

Unit-I

Introductivn te LC Enpines: Engine classification and basic terminology, Two and four
stroke enpines. 51 and C1 engines, Valve uming diagram. Thermodynamic analysis of Alr
standand eycles, Otte cycle, Diesel cyele, Dual cycle, Stirling cycle, Ercsson cycles,
Comparison of Otto, icsel and Dual eyelesFuel air eyele, factars affecting the fuel air vyale,
Actual cycle. (L)

Unit—LL

ST Enpines: Combustion in 81 engine, Flame speed, Imilion delay, Abnormal combustien
and it's control, combustion chamber design for 5] enpines Carburetion, Mixiure
requitements, Carhoretors and el injection  system in 8 Enginelgnilion  sysiem
requirements, Mugneto and battery igmbtion systems, poition timing and spark plug,
Clecirunis ignitive, Scavenging in 2 Strgke engines, Supercharging and its cffect. H{L)

- A 33
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Unit-111

CI Eagine <vmbusbon in O] enmnes, lgmbion delay, Knock and it's control, Combustion
chamber design of Cl engines.Fuel injection in CT engines, Requirements, Types of injection
syslems, Fuoel pumps, Fuel injectors, lnjection timingsExhaust crnissions from S eneine and
CT enginy and 1's cootrl, M)

Unit-1¥

Engine (‘ooling and Lubrication; Diflerent coolmg systemis, Radiators and cooling fans,
Engine fuichion, Lubrication principle, Type of lubrication, Lubrication weils, Crankcase
venttlation. Feels: Fuels for SIand Cl engine | Important qualities of %1 and CI engine fuels,
Ratng of 51 enging and C1 engine [fuels, Dopes, Additives, Gaseous fucls, LPG, CNG,
Bingas, Producer gas, Allermalive [uels for IC engines, Testing and  Performance:
Perlunmnance purameters, Basic measurements, Blow by measurement, Testing of $[ and CI
SNEIncs. B(L)

Unit ¥

Compressors; Classification, Reciprocating compressurs, Single and Multi  stage
compressors, Intercooling, Volumetrc  efficiency. Rulary compressors, Classification,
Cenirifugal compressor, Axial compressors, Surping and stalling, Roots blower, Vaned
COMIPTRS:0T, B(L)

Course Out Comes:
. Eaplain basic concepts of actual ¢ycles wilh anualysis and to deseribe the fiundamental
concepts of IC cngincs along with its working principles.

2. Descnibe the combustion phenomenaon in ST and CI enpines,
3. Evaluate the performance of IC engines and the importance of alternate fucls.
4. llustrate the working principle of different types of compressors,

Reterence Books-

. “Inlernal Combustion Engines” by Ganesan V

2. “Internal Combustion Engine Fundamentals” by JohnHeywood
3. "Imernal Combustion Engines™ by Mathur M L & Shama RP
4. "Fundamentals of Internal Combustion Frgines™ by Gupla HN
2. A lexthook of Internal Combustion Engines” by R K Rajput
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Computer Integraled Manufacturing
1.-T-F
3-1-0
HMED 606
Course Objective:
L. Laplam basic comcepts of computer intepraled manufacturing systems and interactiong
amungst its elements.

2. Develop and implement computer integrated manufaciring systems for varous applications.
3 Analvze sutomation systern Lo achieve optimum produciivity,

4. Dernonstrate compulerized process planning,

UNIT I:

Introduction to Compuicr Inteprated Manufacturing and Manufacturing Enterprise-
Fundamentals of Agtomation in Maoufacturing Systems, Manufachmng Systems. concopt
Objectives, Types and Trends; concepts of Mechanization, Autornation and Intcgration,
Manufacluring enterprise, Manufacturing Systems Manufacturing Cells, Group technology and
cellular Manufacturing, Flexible Manufacturing Systems Automated Marsufacturing Systems,
Concept of CADFCAM and CIMS. : B(L)

LNIT I1:
The desipn elements and production engineering-product design & peoduction engineering,
Diesign Automation and computer aided Engincering (CAE) 6{L)

INTT 1III:

Managing the enterprise resources-Introduction o preduction operation planning, Planning
amd Scheduling Functions in CIM System, Aggregale Production Plamning (ADPF), Master
Production Schedule (MPS), Material Requirement Planning (MRP). Capacity Requirement
Panning (CRF), Manufacturing Resource Planning (MRT-11), Just — In —time Production Systems
and Concept of Enlerprise Resource Planning (ERP). 1L}

UNIT IV:

Enabling processes and systems for modern-Manufacturing Production Process machines and
svstem Production Machine and systems control Ouality and Human Resource issucs in
manutactunng 6{L)

UNIT ¥,

Intraduction to Advanced Manufacturing System-Lean Manufacturing Systems, Agrile

Mamfacturing  systoms, Reconfigurable Manufacturing  systems, Holonic Manufacturing

Systems and Agent-Based Manufacturing Syslenis, Automnated Material Handling Systems-

Induscral Robots Conveyors AGVs, Automatic Storageand Retrieval Systems. 1HL)

Course Outcomes: At the end of the course, the student will be able to: o
b4
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(3] - Desgrine varions types of owtomation and production concepls.

CU - Distinguish varicus auomated flow lines in high volume production systems,

C 03 - Analyse and Design appropriate autemated assembly systems

C4 - Apply Computer aided provess planning, and cam about Automuted Material Handling
S gkCmE

Text/Reference Books:
. James A. Rehp and Henry W Krebber, 2003, Computer-Integrated Manufacturng,
Second Gdition, Pearson (Singapore) Privine 1td., [Delhi
2. Milell P, Ciroover, 2005, Automation Production Systems and Computer-ntegrated
Manufacturing. Sceond Feition, Pearson (Singapore) Private Led., Delhi.
A Allavudeen and N, Venketeswaran, 204018 computer Integrated manufacturing ,
Prentice- Hall Tndin Pyt Ltd. New Delbn.
4, Andrew Kusiak, [990, [ntelligent Manufsctunng Systems, Englawood ClLifts, New
Jersey: Prentice Hall
5. N. Viswanadham and Y Narahari 1998 Perlosmance Modeling of Aulomated
Manulacluring System. Preatice- TIall [ndia Pt Ltd. New Delhi

Cad

Advanced Manofacturing Technology
L-T-P
3-0-0
MED 607
Course Objectives
The objective of the course is to provide the students the knowledge of mudern manufacturing
processes such as Ulirasunic machining, Abrasive machining proccsses, Electrochemical
machining, Electro discharge machining & their modifications into hybrid processes. Alse (o
intraduce them to advanced topics such as Laser beam welding/machining, Electron beam
welding/machining & statc of arl in various rescarch ancas.

LNIT 1:
Introductinn- Need und ¢lassification ol uncomventional maoulecluring processes, bricf
OVCIVICTW. L)
UNIT 2;

Unconventional Machining Processes-Process Principle, Analysis and Applications of Eleetric
Discharge Machining, Lager Beam Machining, Electron Beam Machmming, Ten Beam Machining,
Flasma Beam Machining, Ultra-Sonic Machining, Abrasie Jet Machining, Water Jot Machining,
Abrasive Water Jel Machining, Tee Jet Machining, Flectrochemical Machining, Chemical
Machining, Biv Chemical Machining. Hybrid Machming Processes: Elcctrochemical [hscharge
Machining, Electro-Chemical Abrasive Grinding, Electro Discharge Abrasive Grninding. 15(L)

% ‘\q;_ méij_h Cﬂ JJF\AJ{/Jﬁ
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LXIT 3:

Uncoenventional Finishing Frocesses-Noed, clussification, process prnciple and applications ¢f
Abrasive Flow Finishing, Magnctic Abassve Flow Finishing, Magnetic Abrasive Finshing,
Electrugel Magnelic Ahrasive Finishing, Magnety-Rheological Fimshing, 6L

LML 4:

Unconventionul Welding Provesses- Laser Beam Welding, Electron Bram Welding, Ultra-
Sonic Welding, Flasma Are Welding, Explosive Welding, Under Water Welding, Welding in
Space, Micrn Welding Processes, &(L)

UNIT 5:

Generative Manufacturing Processes-Concept of yenerative manufacturing, necd  and
Classification, Process principle and Applications of Selective Laser Sintening, Fused Drepeasi tinn
Manufacturing, Sreme Lithography, Ballistic Particle Manufacmring, Three Dumensional
Frinting, Laminated Object Manutagturing. 9.}

LNIT 6:

Unconventional Forming Processes- Explosive forming, Electro hydraulie forming, Electro-
magnetic forming, Laser Bending, Powder rolling, Spray rolling, IMydro forming, Hydrostatic
and Powder eictrusion, powder, rotary and isethermal formmg. (L)

Course Onrcomos

1. Students will be able o categorize different material removal, joining processes as per the
requiremnents of material being used to many facture end product.

2 Yundents will be able to scleet material processing techoigue with the aim of cost reduction,
reducing material wastage & machining time.

5. @iudents will be able to identify the process parameters alfecting the product quality in various
advanced machining of metals! non-metals, ceramics and compasites.

4. Stadents will be ahle to eorbine & develop novel hybrid techniques from the slate of art
techniques avalable.

5. Students will be able 10 perform process analysis laking into aceount the various reeponses
considered in a process.

Texl/Feference Books:

I Non Tradjtional Manufacturing Processes by G.F. Benedict, Marcel Diekker Ine, New York :I
2- Advaneed Machining Processes by V.K. Jain, Allied Publisher Bombay f“w// S
£y
3. Advanced Machining Methos by LA MeGough, Chapman and Hall, London W '\hﬁt
= |
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4- New technulogy by Bhattacharaya

5. Modern Mavcluminge Process by Adirya

5- Manufacturing Seivnve by Ghosh and Malik, EWP Private Ld.

7. Modern Machining Processes by Pandey and Shan, TMH Publication. Mew Dielhi
t- 5alid Freedom Manfactunng by D, Kochan

0. Advanced Machining Processes hy Hussan Abdel-Gawad El-I lofy

Finite Element Method
L-T-P
3-0-0
MED 608
Course Ohjectives:
1. To impart strugtures analysis for stress, sirain & dynamic loading knowledge
7. To coable formulation of the design problems mte FEA.
3, To comprehenid the basic concepts and cohance capabilities for solvingeomplex
problems.
4. To inlroduce the concepts of clastic and static analysis problems.

UNIT-I

Intreduttinn

Intraductian to finite difference method and finite clements methuod, Advantages and limitations,
WMathematical formulation of FEM, Different approaches in Finite Element Mothed, Direct
Stiffness approach. simple examples, Vauriational approach, Elements of variational calculus -
Eulcr Lagrangs equation, Rayliegh Ritz method, Weighted Residual methods, Point Collocation
mmethod, Galarkin method - Steps involved FEM. 8(L)

UNIT-IT

Types of Elements Used

Interpolalion Polynomials - Linear clements Shape funetion - Analysis of simply supported heam
_ Klement and Gilobal matriges - Two-dimensional elements, trangular amd rectangular elements-
Local and Naturml Co-ordinate systems. B(L)

UNIT-11H

Finite Flemeni Formulation of Field Problems

L1} and 2-D heat transfer, fuid flow (incompressible and non viscous fuid) in ducts, Simple
electrical and magnetic Geld problems. Simple Numerical examples. SiL)

i
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UNIT-1Y
Finite Elvmnent Formulation of Solid Mechanics Problems
1-0 problenn ol shaft; Truss element cnalysis of pinned trass, Plare stressistrain problems, Axs

symmetric problems, thin plate problems; Vibration of shalis & hcams.

2L

LNIT-V

Numerical ¥Methods in FEM

Fvaluation of shape functions - One dimensional & triangular clements, Cuadrilaleral 2lements,
Tsoperimetric ¢lements - Numerical Integration, Gauss 1egendre guadrature =Solution of finito

clemen! eyuations — Gauss Elimination Methed, Cholesky decomposiion,

(L)

Course Ohuteomes: on completion of the course, student should be ahle to

i

s

-

‘T'a teach the students about the comcepts of FEM and FEA.

Tewelop the knowledge to analyze stuctures under static and dynamic
concditions.

Tdentify the numerical tochnigues for selving engineering problems using
FEM.

Identify types of clements such as higher order, beums. and musses for
differant upplications.

TextReference Books:

1.

¥ eoneth 11 Hushner, Domald L. Dewhirst, Doughlas €. Smith, The Firite £dement
Meartkod lor Engincers, Wiley, fourth edilien.

J. M. Reddy, An Introduction to the F inite Element Method, Tata McGraw-Hll
Education, third cditiun,

Singiresu S Rao, Finite Element Method in Engineering. Elsevier India, fourth editicn.
K laus-Jrezen Bathe, Finite Element Procedures, PHI Learning, 1st Edilion,

David 5. Malkus, Michacl E. Plesha, Robert 1. Cook, Robert I. Witt, Concepts and
Applications ol Finite Element Analysis, Wiley, 4th Editon.

Aghak D. Belegnndu, Tirupathi R. Chandmpatla, [ntroduction to Finite Elemcnts in
Gunginecring, P11 Leaming, 3ed Edition,

K. Morgan, O, C. Zicnkiewicz, Finitc Elements and Approximation, Dover publication,
[ 5t Eddition.

o b o O
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Refrizeration and Ajr conditioning Lab
L-T-F
0-0-2
MER 61.1

Course Ohjechive:
l. Leamning the fundamental principles and different methods of tefrigeration and aw

conditioming.

3, Swudy of various refrigeration cyeles and evaluate perfurmance using Mollicr charls and/
ur refrigerant property Lables.

3. Cumparative study of different refrigerants wilh respect to propecties, spplications and

environmenial issues.

4. Understand the basic air conditioning processes on psychomelric charts, calculate cooling
load Lo its applications in comfort and industrial aic conditioning.

5. Study of the various equipme nt-operating principles, operaling and gulety controls
employed in refrigeration air conditioming systems

Minimum cight experiments out of the following:

Fxperiment on reftigeration 1est 7ig and caleulation of varions performnance parameers.

Smudy of different types of cxpansion deviees used i refrigcration system.

Srudy of different types of cvaporators used in refrigeration systems.

To study basic components of aif-conditioning sysiet.

Experiment on ait-conditioning lest rig & calculation of varigus performance parameters.

Experiment on air washers

Stuly of window air conditioner.

Stutly & determination of volumetric efficiency ofcompressor.

. Wisil uf a central air conditioning plant and its detailed smdy.

10, Vizit of cold-storage and its detailed study,

| 1. Expuriment on Ive-plant.

|2. Experiment on two stage Reciprocaling compressor fier determination of volumetric
cfficiency, PV diagram and effect of intercooling.

13, Study of Hermelically sealed vompressor.

|4, Eaperiment on Desert coolers,

bl obs b et

=

Course Cuten mes:

At the end of the course, students will be able Lo
| Condugt test on Refrigeration and air conditinning 1est units to study theirpecformance.

L B % |

Analyse the results abtained from the tests.

raw conclusions bascd on the results of theex pm’m;ﬂs -\“1:“‘1_‘ {:l ‘ﬁ
\ ; i
\ b

.
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- i |-|}
Mraw perlormance curves of these machines/Systems, (]1/ Q'lﬂl}\
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M. Tech, — Mechanical Engincering

SEMESTER-II |
5N Course Subject Terinds Evaluation S¢heme Subject
Code | Total
Sessional 5.9 18
! Theory L[ T [Lab | CT [TA| Total | Total
(*)
|.  MTPME 211 Conmpter 3 1 20 | 30* 100 L350
| Indeprated
M anufactaring
(T}
7. |MTPME 212 Advanced | 3 | 1 20 | 30 100 150
Wolding !
Tochnology _
3. | MTPME 213 Modern 3 1 20 | 30¢ 100 150
Manufacturing
process
i Total o] 4] & | 90 | 150 300 450

|
IS~

Institute of Engineering & Technology
Dr. Rammanahar LohizAvadh University, Faizabad

M. Tech. — Mechanical Engineering
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| SN Course Subject Perinds Evaluation Scheme Subjject
Code ; = | Total
| Sessinnal ESE
|
- ' Theory L L ‘ Lab | CT | TA | Total Lol
| | )
fe . i) - +
|, | MTPME#1E | Cias Turbines | 3 1 2 | a0 S0 100 L50
& }
L omprassors |
2 |MIPME412 [ Energy | 3 i 20 | 30 50 100 150
Management
Total 6| 2 | |40 |60 100 200 300
Institute of Engineering & Technology
Dr. Rammanchar LohiaAvadh University, Faizabad
V. Tech. — Mechanical Engineering
SEMESTER-V
SN. | Coorse Code Subject Peripds Evaluation Scheme Subject
- Tytal
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| [ Theory L| T [Lab | Cr|Ta | Total | Total |
. (" . .
I. | MTPME&]I] | Dissemation | - | - R T 200 300

Total 100 00 | 300 |

(*) The existenee and duration of lab wall be decided us per the nature of the dissertation

=

Svllabus

MTPME 111 SIMULATION, MODELLING & ANALYSIS

Intreduction: Simulation: a tool, advantapes and disadvantages of simulation, aceas of
application,systems and svstem environment, components of a system, discrete and continuous
systems, discrete event system simulation,

Ceneral Principles: Concepts in discrete event simulation, lime advance algorithm, manual
sunulalionusing event scheduling, hasis properties and operations.

Muodels In Simulation: Terminology and concepts, statistical models: quewing systems;
inventarysystems; reliability and maintainability, limited data, discrete distributions: Bernoulli
dhglribution; Bionomial distribution; Geemetric distribution, continuoeus distribution: Uniforn

™
t. Tech. Machanical Enginaering (‘f ~ {1

| [}
L1 - n [ !lf
- i




Waitine Line Problems: Classification of queuing situations, Kendall's notation, Poisson arrival
with cxpencnlial or Erlang service time distnbution; Fimte and infinite quencss; Optimal service
rates; Applivation of quening theory o industrial problems.

Dryoamic Programming: Charactenstic of dynamiv prognonming problems (DPPs); Bellman's
principle of eptimality; Problems with finite oumber of stages; Use of simplex algorithm for
salving [P Fs,

Mon-linear Programming: One dimensional minimizstion melhods; Unconstraimed vptimizalion
techniyues; Optimization technigques characteristics of a constrained problem; Indirect methods;
Search and gradient methods.

Buoks:
. Operitions Research, H A Taha, Prentics Hall

2. Engp Optimization, 5.5. R, New Age Publication

RENEWABLE EMERGY SYSTEM

MTPME 113

Intreduction: Encrgy and Development; Encrgy demand and availabilily; bFnergy crisis;
Conventionaland Moncomventional energy; Rencwable and Mon-renewable energy resources;
Environmental impacts of conventional cnerpy usage; Hasic concepts of heat and fluid flow
vscful fur energy systems.

Solar Energy Systems: Solar radiations data; Solar encrgy collection, Slorage and utilization,
Solarwatcr heating; air heating: Power gencration; Refnigeration and Asr-conditiomng; Selar
Energy system Econvimics.

Micro and Small Hydre Energy Systems: Resowce assessment of micro and small hydro
powerMicro, mini and small hydro power systems, Economics; Pump and turbing; Special
engines for low heads; Veloeity head turbines; Hydrams;, Water mall; Tidal power,

Biv mass Energy Systems: Availability of bio mass-agro, forest, animal, municipal and other
residues: Bio mass conversion technologies; Cooking fucls; Biogay; producer gas; Power aleghol
from bivmnass; Power gencration; Intemal engine medifications and performance; system
gconomics,

Wind Energy Systems: Wind data; Horizontal and vertieal axis wind mulls; Wind Farms;
Goonomics nfwind coergy.
Inteprated Energy Systems: Concept of integration of cenventional and non-conventional
enermyresources and syatems; Integrated energy system design and econom 3.
e ..-Mff [Hl'
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3 CNC Progamming Handbook Smid Peter Tndustrial Press Ine.

1. autsmation, Production systeins and Computer ML Criveer Prentice Hull ol Tl Dieg ahed
felsinn L eng,

5. Computer Integrated YuanulactoringPan] Rasky Prentee 1iall of Indis

ADVANCED WELMHMNG TECHNOLOGY

MTPME 212

Welding Metallurgy: Welding as compared with other fabrication processes, Classification of
wildingprovesses; Hew affected zone and its characteristics; Effects of alloving elements on
weldahility, Weldability of steels, stainless steel, cast iron, and aluminum and titanium alloys,
Weld testing standards, Hydrogen embrittlement, Lammellar teaning, residual stresses and ils
measurement, heat transter and solidification, Analysis of stresses in welded structures, Pre and
past welding heat treatments, Mctallurgical aspects of jeining, Conditions of soldering, Brazing
and welding of materials.

Weld Design & Quality Control: Pringiples of sound weld design, Welding joint design,
Weldingdefects; Tosting of weldament, Material joining characteristics, Welding positions,
Allowable strength of welds under steady lvads, Weld throat thickness; Weld quality,
Discontinuities in welds, their causes and remedies and quality conflicts.

Maodern Trends in Welding: Friction welding, Explosive welding, Diffusion bonding, High
frequencyinduction welding, Ultrasonic welding, Electron beam welding, Flasma arc welding,
Laser welding.

Mechanisation in Welding: Mechanisation of flatfcircular joints, Thin'thick sheets
(resistancedarcweld), Mechanizalion of | beams (arc weld), Longitudinal vircumfzrential 5A
welding (roller blocks, column booms, flux supports), Circular/spherical welding joints (rotating
fables positioners), Manufacture of welding longiludinal welded pipes by induction, TIG, Plasma
and 54 welding of spiral welded pipes.

Kohotics in Welding: Robot design and applications in welding, Programming of welding
robots tolerances forasssmblics for robot welding, New peneration of welding robots, Self
alignment by current are variation, Robots for car body welding, Microelectronic welding and
soldering, Efficicncy ol robotics in welding.

Tooks:

|, Advanced Walling Processes Mikodaco & Shansky MIR Publications

2 Welding Teehnology and Design VM Radhakeishnan New Age [ntemational

1. Source Book of Innovative welding Processes MM, Schwariz Americal Scciety of Metals (Ohio)
4. Advaneed Welding Systems, Vol L 1L 1T Corou Jaico Publishess

5 Muanulacturing Technology (Foundry, Forming and Welding) P.N. Rao Tata P e Hill

M. Tech. Mechanical Engincering | L :‘k '1;/ 1"“*“'—'3;1:“ o
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Advanced Engincering Materials
MTME 044
Course Learning Objective:

. Dustingwsh varneus classes of advanced materials.
2. Identify various classes of composite roalerals, their propertics and applications.
3. Definc the advance alloy, conductive material and ils propertics

Ferrous Materials:

[niroduction, Fe-O phasc diagram, various invariant reactions observed in Fe-C phase diagram,
steel, Jow carbon steel, doal phase steels, micro alloying steels, weathering steels, free cutling
steels, mediom carhon sleels, high strength structure steels, awsformed srecls, martensitie
slaimnless steels. Tool materials — classification, properties. heat treatment of high speed stecl,
Tuol for cold and hot forming, tooels for high speed cutling, cast iron, Cirey cast iron, white cast
irom, malleable cast iron, nobular cast iron or ductile iron, vermiculor graphite iron, properies
and applivations,

Non Ferrous Materials, Super Alloys, Bio-Materials:

Introduction, Types of non Ferrous matenals, Cu and Cu alloys, properties and applications,
aluminum, casl aluminum alloys. wrought aluminum alloys, propedies and Applications, Ty ang
its alloys, properties and applications Mg and its alloys, properties and applications, super alloys

t Mi. Fe and Co based alloys, propertics and applications, bio-malenals, by cu::m]:nanb|]|t_-,-
d]:lpllLEltI{I ns and properties.

Folymeric ¥aterials:

[ntrodluction to thermoeplastic and thermosettting plastics, ndustrial polymerization method,
pracessing of plastic marterials, processes used [ur lhermoplastic materials, injection moulding,
extrusion, blow moulding and thermo forming. properiies and applications, Processes used
thermoscttting matcrials, compression moulding, transfer moulding and injection moeduleing,
Ceramic materialsprocessing of ceramies, forming — pressing, dry pressing, isostatic pressing,
hot pressing, slip casting | extrusion, thermal freatment, vitrification, propertics and applications,
Enginesring ceramics — alumina, siliconnitrite, silicon carbide, magnetic materials, magnetic
ficlds. T'ypes of magnctism, soft magnetic materials, properties and applications,

Composite Material, Semi and Super Conducting Materials:

Hard  magnctic  materials,  properties  and  apphcations, Composite  materialy

classitication MMC's preparation of composita materials, propertics and applications, FRP
contains composies preparation of vompaosile materials, propertics and applications, particulate
KP composite, preparation of compogite mataials, propentios and applieations, semi conducting

A,
M. Tech. Mechanical Engineering H{ Y r,f'*g__‘;__ AT - , o & .
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ENERGY MANAGEMENT

Iniroduction: Encrey sources, Energy demand and supply, Encrgy crisis, Future scenarie,
Menace of power thefl. reasons for power pilferage, electricity loss and thefl-National aml
lobal seenaric, Security seals and tampering, harmonics and power thett, {Control Ohver power
theft.

Encrgy system ciTiciency, Energy censervation aspects, Instrumentation and measurerients.
Principles of Energy Management and Energy Audit: General prineiples, Planning and program,
Introduction Lo energy audit, General methodology, Site surveys, Energy systcms survey, Energy
audit, Instrumentation, Analysis of data and results.

Text Books:
|. Amlan Chakrabarts, “Energy Engineering and Management ", PHI Leurning Private Limited
2. W R Murphy, (i Mckay, ‘Energy Management” B.S. Publications,

ALTERNATIVE FUELS AND ENGINE FOLLUTION

Alternative fucls, Biodiesel production & specifications, trans esterificativn process, alcohol,
ermulsificd fuels, DME, GTI, Introduction to gaseous alternative fuels, Hydrogen, production,
storage, combustive properties of hydrogen, hydrogen induction systems, Compressed natural
aas, production, supply, storage, filling systems, LPG. Pollutants duec o transportation systems,
Nature of pollutants and their formation, Local and global effects of pollutants, Effects of cngine
pollutants on human health, Photochemical smog, Emission regulations, regulatedfunregulated
pullutants, technalogies to gontrol engine pollution.

\/.-’1'. ’
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