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DEPARTMENTAL ELECTIVE COURSE-2
5. Mo Code | Subject
L MEE 705 Mechanical System Design
L MEE T0& And
3 MEE 707
[ MEE 708 Project
EVALUATION SCHEME

B Tech(MECHANICALENGINEERING)

YEAR 4% SEMESTER VI
S. | Subject | Subject Periods | Evahuation Scheme End Total | Credit
No. | Code Semester
L [T |r [cr [7a [Torsi [Ps [TE [PE
i OPEN ELECTIVECOURSE-2 |3 |0 lo (30 |20 |50 100 150 |3
3 DEPTT ELECTIVE COURSE3 |3 |0 |0 |30 |20 |50 100 150 |3
3 | DEPTTELECTIVECOURSE |3 [0 |0 |30 |20 |50 100 150 |3
5 | MEMBO1 | Total Quality Management |3 |0 |0 |30 |20 |50 150 |3
6 | MEPBLD | Praject Part-il 0 |0 |12 150 0 (400 |6
TOTAL 12 [0 [12 1000 | 18
OPEN ELECTIVE COURSE-2
5. No. | Subject Code
L OERO1
3 DERD2 @ Lear
i OEB03 Micro and Smart Systems
a, DEADY *Values, Relationship & Ethical Human Conduct-For a Happy &
%mm
5. No. Code iqn
1 BO1 Power Plant
2 MEE 802 '
3. MEE 803
4. MEE 804 and Control
DEPARTMENTAL ELECTIVE COURSE-4
5. No. | Sublect Code | Subjec
1 MEE 805 Additive
2. MEE BOG
3 MEE BO7 of and Plasticity
4 MEE BOB Plant Layout and Material Handling




SEMESTER VII

CADICAM
L-T-F
300
MECT01
COURSEORJECTIVES:
1. To teach the role of CADVCAM in modern design andmanufacturing
2. To impart the use of CAD in the

3. To impar the use of CAM in the production preparstionprocess
4. Demaonstrate the spplications and limitations of different CADVCAM systemiypes

Module I:
Introduction to CAD, Elements of CAD, Essentinl requirements of CAD, Concepts of integrated
CAD/CAM, Necessity & its importance, Engineering Applications Computer Graphics-|
CADICAM systems, 4(L)
Wdﬂ—n%m

mputer Graphics-1 Ciraphics wes-cursor comrol Devices, Digitizers, Keyboard
terminals, Image scanner, Speech control devices and Touch, pancls, Graphics display devices
Cathode Ray Tube, Rundom & Raster scan display, Color CRT monitors, Direct View Storage
Tubes, Flat Panci display, Hard copy printers and plotters, Bresenham's circle algorithm. S(L)

Module I1:

Graphics standard & Curves: Standards for computer graphics GKS, PHIGS. Datn exchange
standards — IGES, STEP — Manipulation of the model - Mode! storage. (L)

Design of curved shapes- Cubic spline — Bezier curve — B-spline —4(L)

Module TIT:
Numerical control in CAM:
Definition, Historical background, basic components of NC system, Classification, fundamentals
of NC, Procedure, Co-ordinate system, motion control systems, Advantages of NC system;
Features of CNC Machine tools, Economics of NCmachiningcenters. 4(L)
Introduction to sutomation and need and future on NC systems and CAM. Advantage and
disadvantages. Features in NC Machines: Difference between ordinary and NC machine tool.
4(L)
Computer Numerical Controk-Principle of operstion of CNC, Festures of CNC, and
Development in CNC systems, Adaptive Control, Direct Numerical Control (DNC) Standard
Communication Interfiaces, Programmable Logic Controllers (PLCs) Communication networks,
new development in NC. Constructional Festures of CNC Machines: Automatic Tool changers.
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Module I'V:

NC Part Programming-Manual part programming, computer assisted part programming.
Feed Back Devices: stepping motors, mmtumumﬁmmm
Digital to Analog converter and vice versa;

Interpolntors- Principle. Digital Differential Analyzer. Linear Interpo lator, Circular
Interpolator. (L)

Module V:

Wdﬁcm-ﬂmmmmmmmmm
& tachometers. Computer Integrated Manufscturing System- Manufacturing cell, Transfer lines.
FMS,CIM concept. S(L)

Eﬂlﬂéﬁm;:hmhtnﬂhwmﬂ be able to:

Understand the possible spplications CADVCAM systemns in structure
analysis, optimize and virtual i
Eﬂ*-hﬂﬂﬂhhﬁhhﬁnﬂhmﬁdmmm‘ aned analyse
Gieometricmodels in a graphics
Eﬁhhhﬂﬂﬂ!ﬂhﬂuﬁuﬂ.%mﬂ:ﬂmﬁmﬁﬂ“khﬁ
analysis of robot.

CO4: Explain the basic concepts, festures of NC, CNC, DNC machines and machining
Centres.

1 i'.'l'::l : Princip

. is Momahon and - CADICAM - le Practice amd Manufacturing
Management, Jimmic Browne Addision Wesley England, SecondEdition, 2000,
E‘tmw~mmwnﬂmmmm

3. P Radhakrishnan, - CAD/CAM/CIM, MNew Age Intemational (P) Lid, New
Delhi. S Subramanayan andV Raju.

4. Groover MLP. and - CADVCAM; Computer Aided Design and Manufacturing, Prentice Hall

Limmers EW. Internationsl, New Delhi, 1992

- WM-WMHMTIIWHHIMEE. Lad.,
Ltd., New Delhi, 1992,

B, P.Groover - Automation, Production Systems and Computer Integrated Manufacturing,
Second edition, Prentice Hall of India, 2002

:gmvw+mudmwmmmum
:.muumm-mmmmmmlm
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AUTOMOBILE ENGINEERING

LTP
3ao

MEA 702
Course Objectives:
'-thﬁhﬂﬁﬁhﬂmm.
:-To importance and features of different like axle, '
o i systoms differential, brakes, Sieering,
3 To study working of various AutomobileSystems.
4-To know some modern trends in AutomotiveVehicles.

Module 1
Intreduction

Basic concept of automobile engineering and general configuration of an sutomobile. Power and

wrque charscleristics. mir and resistance. Tractive effort. Gear
T Rolling gradicnt Box. Gear ratio

Muoduale 11
Transmission System:

Requirements Clutches wrque converiers Over Drives and free wheel Universal joint Differential
MmdhmmmmﬂﬂMMMrﬁml

Modube (11

General requirement road adhesion weight

hydraulic brakes vacuum and air brakes thermal aspectsS(L)

Chasis and suspension system

MmhmwwmﬁthHme
5 mmm}mmm axis suspension system, air

Module 1V

Edectrical system:

;ﬁ:uht-ﬂqmmmﬂlhﬁm ignition system, horn battery etc.
Fuel supply system:

Mtﬁ?mmm-mwpuqmtmmm

Module V

Emission standered and pollution control

Indian standard for mtomotive vehicle-bharat 1 ILIILIV,V and V] norms, fuel quality standards,
environmental management system for automotive vehicle, catalytic converters, fuel additives
and modem trends in suomotive engine efficiency and emiasion control.

”&ZW



| COI_| Understand the basic lay-out of an automobile

co2 Mhﬂlﬂﬁmd“mﬁ lubrication, ignition,
CO3

C04

electrical and air conditioning systems.
Understand the principles of transmission, suspension, steering and

braking systems,
Cos | Wﬁm
Text/Reference books:

Hl;mn.ﬂl‘l.-d Anglin, D.L., Automotive Mechanics, Tuta McGraw Hill, NewDelhi,

2. Heitner, J., Automotive Mechanics, Affiliated South West Press, New Delli, 2000,
3. Narang, G.B., Automobile Engineering, Khanna Publishers, New Delhi, 2001
4. Kamaraju Ramakrishna, Automobile Engineering., PHI Leaming pvt. Ltd., Newdelhi-2012
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0-0-2
List of Experiments: ( Total I
EIGHT i
e s : Experiments are to carried out. FOUR Experiments esch
A CADExperiments:

I.Tulldy[htlhl.ﬂ Circle Drawing experiment
B TuMMT;MWWH

To study G code and M code for part Programming for turning operation.
Tﬂmdyhthmtumm[pnhmmiﬂﬂmm

4. To study Transfer line/Mteriathandling.
5. Tummmm-ﬂmmmmm.

WK/@JQ
¢

B. CAMExperiments:
;. To study the churscteristic features of CNCmachine.
k.



L.C. ENGINES & AUTOMOBILE LAB
L-T-P
0-0-1

MEATL2
Experiments: Say ut least 8 experiments out of following in depth snddetmils.

1. Study of four stroke S.1. Engine-

1. Study Four stroke C.1. Engine

3. Study of Valve mechanism.

4. Study of Gear Box.

5. Study of Differential Gear Mechanism of RearAxle.

g.ﬂhdrni;huhh:nhim.

8 Study of Chassis and Suspension System.

% Murmm&ﬁ% Engines- Injection Pump and MPF]
, 5L Carburetor, Fuel :

]I,Emdynfhlmwﬁfﬂlﬁﬁlwlm. e

e e
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ENTREPRENEURSHIP DEVELOPMENT

LTP
oo

OE 701
mmmmm-ﬂmmmuwuﬁm
thinking thmt will allow them and

i ; o identify create business opportunities that may be

Modale |

Entreprencurship- definition. growth of small scale industries in developing countries and thei
mﬂmmnmmurmunhmammmn;
characteristics and types of small scale industries; demand based and resources based ancillaries
mdnw?puﬂump&yhmnmmf:mhmunmu

Module 1T

Project identification- sssessment of viability, formulation, evalustion, ing. fie

oy - n[ finuncing, field-study
and outpit methods, benefit cost analysis, discounted cash flow, internal rate of return and net
present value methods. 8(L)

Module 11

Accountancy- Preparation of balance sheets und assessment of economic viability, decision
making, expected costs, planning and production control, quality control, marketing, industrial
relutions, sales and purchases, sdvertisement, wages and incentive, inventory control, preparation
of financial repons, sccounts and stores studies.8(L)

Modube IV

Project Planning and control: The financial functions cost of capital approsch i j

rﬂuhu:ﬂpnhhm l'w&phnl‘rfﬂ mh : planning pﬁ;fﬁ
i cash flow, capital

expenditure and operations. Control off in axial flows, control snd communication. (L)

Module V

and workman compensation act. Role of various national and state sgencies which render
assistance to small scale industries 8(1.)

_Course Outcome: After the compietion of the course, the students wiil be able 10
co Understand the nature of entrepreneurship

understand the function of the entrepreneur in the successful, commercial application

2

co

E—




confirm an entreprencurial business idea
wentify personal attributes that enable best use of entrepreneurial opportunities

mwmmmqh.

|
2. Havinal, Veerbhadrappa, “Management and Entreprencurship” New Agel nternations|
3. Joseph, L. Massod, “Essential of Management”, Prentice Hall oflndia

ADVANCED METALPROCESSES LTP3

d. Briefly discuss important physical and mechanical properties of metals andalio
mhhﬂmﬂhtm.mmmmml

4. Introduce surface finish, wear andlubrication

b Surface finishmeasurement
c. Wear

d. Lubrication

Module I11:

Casting Processes

4. Introduce solidification processing of metaks andalloys

b. Soldification

. Melting of engineeringalloys

d. Casting of ingot andshapes S

¢, Common casting techniques (c.g.. Die Casting centrifugal. squeese etc)
[MM“W{@.S&M@HM“&M&M]
Wrought Processing

;Em deformation processing and it's effect(s) on microstructires andpropertics
¢. Rolling

d. Extrusion
Module IT1: | ..--""_/
. Discuss design criterion, limitations and advantages of P/Mprocessing

“ﬁ:@ﬁﬂv Gl




b. Cura is an open source shicing application for 1Dprinters.
. Application

d. Industrial Applications of 31 Printing (Medical, Automotive, Acrospace sic)
¢. CaseStudies

Course Outcomes:
I To impart knowledge on structural materials and materials salection bulk forming
Processes.

% To understand the properties of various sdvanced casting and forming processesusing

d b
3. To provide insight imo Surface propertics, Costing, powder metallurgy and introduceother
Hybridprocesses.

4 To make the students understand fundamental o feasting.
3. Upon Completion of this course, students will be able to illustrate the conceptand
application of 3D Printingprocess.

Text / Reforences book:

|. Manufacturing Science - A. Ghosh and AK. Mallik, Affiliated East-WestPress

lﬂmmhmm - 8. Kalpakjian, and Steven RSchmid,

Pearson Publication, SeEdition {

3, Fundamental of Modern Manufacturing, MP. Groover, Wiley Publication, 3mEdition

4.ﬁdﬂﬁumTﬁm3nmmm-ﬂm

Digital by lan Gibson and David Rosen.

5. th;m R.K. Jain KhannaPublishers.

6. Manufacturing Processes- JP Kaushish , PHI Publication

7. Advances in 3D Printing and Additive Manufacturing Technologies by David lan

Whupmur-ﬂrnhthll'nh:,r Understanding Additive Manufacturing, by-
Andreas Gebhardt, Hanser

'
. Manufacturing Technology Part | and Part [1, - PN. Rao,McGraw-Hill %{/
E.M&Muw-ﬂﬁ.meﬁm 'ﬂ
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OPTIMIZATION METHOD IN ENGINEERING

LTP
Joo

OE 703
Course Objective:
Intreduction mmmmmmummmmm
ﬂﬁ:mi‘mmmm“hﬂhﬁﬂwﬂlhmvﬂdhmm
mwﬁ::.hm-mmnmmwmy
(] i maxima
l;tnw}r+ ‘ﬂllhll frame engineering minima problems in the framewark of

Module 1:
Intmduction-Optimization Problem Formulation, Design Variables, Constrains, Objective
Function, Variable Bounds, Engineering Optimization Problems, Optimization Algorithms. (1)

Method, Fibonacci Search Method, Golden Section Search Method, Point Estimation Method-
Successive Quadratic Estimation Method. Gradient Based Methods-One of the followings-
mmmmmmwmmm:m

Modulke 3:

Multivariable Optimizmation Algorithms-Optimality Criteria, Unidirectionnl Search, Direct
Search Methods: Any two of the followings-Evolutionary optimization method, Simplex Search
Method, Hooke-Jeeves pattern search method, Powell's Conjugate Direction Method.

Gradient Based Methods-Cauchy's Steepest Descont Method, Newion's method, Marquardt's
Method. Conjugate Gradient Method, Variable-metric Method 8(1)

Module 4:

Constrained Optimisation Algorithms, Kuhn Tucker Trunsformation
Methods-Fenalty Function wmam-mmmmmnm
Module 5:

Specialized Algorithms, Integer Programming-Penalty Function Method, Branch and Bound
Method., Geometric Programming, (L)

Module 6:

Non-Traditionsl Optimization Algorithms-Genetic  Algorithms,: Simulsted  Anncali
m.mmﬂﬂmhwm:Lhﬁ
Programming, Transportstion Problems, & Assignment. 18(L)

Course outcomes:

I understand importance of optimization of industrial processmanagement

C X g



Irmm
Kalysnmoy Deb, 2010. Optimization for engineering design: algorithms
2 Singiresu S Rac, 2009, ' | -
o and Fourth Editi
ngﬁr?nn.lhnrr practice. Edition New Age

3 A Ravindran, K. M. Ragsdell, G. V. Rekiaitis, 2006. Engineering optimization - methods
andapplications. Sccond Edition, john Wiley & Sons, Inc. Andress Antoniou and Wu-
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HUMAN VALUES IN MADHYASTH DARSHAN

LTP
oo

OF 704
Pre requisite :RVE 301/401- Universal Human Vakies and Professional Ethics

Objectives:

! To help students understand the basic principles of Madhyasth Darshan

3 Tnhrnunm&nmm&hmmmmmm
Madhyasth Darshen

3. To help them to see the: participation of human beings in the nature/existential realities (i.c.
M$}thmmmmﬂmm

4. To help students apply this understanding to make their living better at different lovels-
individual, family, society andnature

tsllﬁ;Tﬂ hlﬁahmhmmm in their profession and lead an cthical

Description
mwhummpﬂhmﬁymmn&nmﬂﬂilmﬂmm
wihhhwﬁdhnhm&m:mhwlnfw“mﬂum. This
philosophy has been propounded by Shri A. Nagraj in seventics.
lthmh#hﬁhhmmﬁhﬂnhh%ﬂnmh}rm
see the reality in oneself directly. So, any study of Darshan shall help develop this capacity in the
ndmﬂrmﬂ:mpwaﬂmmﬂlllujupwhmmmj

hhﬂitﬂnhmmlﬂhldu:bhdblﬂ?mm
introduction, basic formulations of the dershan: the complete expanse of study and the natural
outcome of living according to the darshan. 8(L)

Module 11

Submergeace of Nature in Space: The ever-present existence in the form of nature submerged
mm;mmmmm-mm“m#mmm
form, property, natural characteristic and self arganizstion of the four orders, General direction
and process of evolution in the nature/ existence.8(L)

Module 111

Human Being as an indivisible part of Nature:
Hmhhuummﬂmmm{iwnhmhfhmw
human being in the combination of self and body, purpase of self as realization, prosperity for
the body; need of behavior and work for sttaining the goals of realization andprosperity. B{L)

Module IV

Fulfillment of human goal of realization and prosperity: Following natural, social and
psychological principles for actualizing the human goal; Form of conducive society and orderfor



such practices, process- achieving realization through self- and practice while 1i
hmt:m:ﬂy%uh}ﬂl] - " o

Module V

Human Conduet based on Madhyssth Darshan:
wﬂm;m.ﬂmarm“mmﬁw
mm&-mhﬁ“hﬂrnfﬁﬁ'MHmﬁy
F‘ﬂhfﬂ-ﬂlﬂmﬂfrﬂ-ﬂmﬁmﬂmﬂE]iﬁ* of it. B{L)

Texi Books:

I. Nagraj. A_. “Manav Vyavahar Darshan”, Jeevan Vidya Prakashan, rd edition, 2003,
References:

1. Nagraj, A.. “VyavaharvadiSamajshasira”, Jeevan Vidya Prakashan, 2nd edition, 2009
2 Nagraj. A, “AvananasheelArthashastra™, Jeevan Vidva Prakashan, 15t edition, ] 998,

o
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COMPOSITE MATERIALS
L-T-P
3-0-0

MEE 7o
Course Objectives:
1. To make understand the capabilities and limitations of existing materials,
2. To understand the fundamentals of composite material strength and itsmechanical
3 anﬁmhhﬁnmuhmﬁudmmhm
suit specific applications.
4. Tnmyuw“mmmmwlhhnuf

COmposies.
- Em&ﬂﬁm&bﬂhdﬁhmwm
constituentproperties.
Module |:

Introduction:

Classifications of Engineering Materials, Concept of composite maderials, Matrix materials,
Functions of s Matrix, Desired Propertics of a Matrix, Polymer Matrix (Thermo sets and
Thermoplastics), Metal matrix, Ceramic matrix, Carbon Matrix, Cilass Matrix etc.8(1.)

Module 11:

Types of Reinforcements/Fibers:

Role and Selection of reinforcement materinls, Types of fibres, Glass fibers, Carbon fibers,
WMMMMMMMSMWMMHﬂ
Multiphase fibers, Whiskers, Fiakes etc., Mechanical properties of fibres. Material propertiesthat
can be improved by forming & composite material and its enginceringpotential. B(L)

Module I11:

Yarious types of composites:

(PMC), Carbon matrix Composites or Carbon-CarbonComposites, Meial matrix composites
MLM&&WMﬂmhmum: Fiber
Reinforced Composites, Reinforced Polymer(FRP) Composites, Laminar Composites,
Particulste Composites 8(1)

pultrusion, pre-peg layer, Fiber-only performs, Combined Fiber-Matrix performs, Manufacturing
Techniques: Tooling and Speciaity materials, Release agents, Peelplies, release films and fabrics,

e A
{ o



Course Oulcomes:
On completion of the course, student should be able 10,

COI: Analyze the properties of matrix material, particulates and fibers of polymer, metsl and
ceramic matrix
CO2: Know the mechanism of how a smant works and selection of 8 smart material for specific
MMMMHMMdm
mmmﬂmmnrmm“dmm
of secondary processing of composites.

Select suitable i for fiber metal matrix
COs: fabrication processes reinforced, compsites and

Books and References:

|, Materials churacterization, Vol. 10, ASM handboak.

g'mumﬂ-ﬁf Composites, by Agarwal,
;.MWHTWI.E%.LMH.

. Engineering Mechanics and Compaosite Materials, by Daniels, Oxford UniversityPress,

6. Material Science and Engineering (SIE) with CD, by Smith, MeCGrawHill

7. Gibson RLF. of Composite Maerial Mechanics, second editlon, MoGiraw Hill, 1984

. Engineering : Polymers, Ceramics and Composites, by A K Bhargava Prentice Halllndia

OPERATIONS RESEARCH
L-T-P

MEE T02
Course

Objectives:

;. IAH“IH wﬂ&mm&

: ¥ 10 formulate and solve mechanical engineering problems based on
datn interpretation, design, experiment and analysis ofresulis.

3. Learn effective enginceringcommunication.

4. Ability to work in teams on multi-disciplinary projects m industry and research
OrganEations.

5. Develop awareness of the ethical, professionsl und environmental implications of work
in a global and socistalcontext.

' &
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Module 11:

Tl‘-:nl:;ﬁufmh:

Methods obtaining initial and optimum solution, degenerac iNtransportation prokiems,
unbalanced Transporiation Problem. 4(L) v

Assipnment Problem:

wu{nﬂmmmmﬂmmm

Module IT1:

Game Theory:

Twa-person Zero sum game, Soluthon with/without saddle point, dominance rule, Different
WWMWﬂmmulwﬂmﬂmw
Basic assumptions, n Jobs through 2-3 machines, 2 Jobs on m machines 8(L)

Module I'V:
Stochastic inventory meodels:Single & multi period models with continuous
Simulation:Use, advantages & Hn:ﬁn:i, Monte-Carlo s lation,

" lication
queuing, inventoryd other problems.8(L) - "

Module V:

Quewing  models:Characteristics of Quewing Model, MM/ and M/M/S  system,
Project mansgement:Basic Concept of network Scheduling, Rules for  drawing
networkdiagram, Applications

of CPM snd PERT techniques in Project planning and control;
crashing ofoperations;resource allocation. 8(1.)

Course Outcomes: On completion of the course, student should be able 1o
CO1: Define models for linear programming
C02:Convert the lincar variable problems to a mathematical model and depict by graphical
CO3:Apply anificial variable technique 1o solve a linear programming model.
CO4:Compute the minimum cost of transpartation by Modi's method and Hungarian method,
?ﬁhwlwuh network diagram and schedule the project activities and
€O6: lilustrate the strategies of different players in 5 game and find the best

strategy by graphical and dominance method.

| e}
T e



Books and References:

wi Research: Principles and Practice, by- Ravindran, Phillips, Solberg, John Wiley &

2. Principal of Operation Research, by- Harvey M. Wagner, PrenticeHall

3. Operations Rescarch - An Inroduction, by- Hamdy A. Taha, Pearsonlndia.

4. Operation Research, by- Wayne L. Winston, Thomsanlearning.

5. Problems in Operations Research by- Prem Kumar Gupta & D.5. Hira, §.Chand.
6.0perations Research, by Jha, MoGrawHill.

7. Operation Rescarch, by Yadav & Malik Oxford University Press

Surface Engineering

L-T-P

MEE 703
Course Objectives:
Understanding of surface structure and surface enginecring hasics
Understanding basics of wear and corrosion problems
Understanding the contrasts between different group of surface ENEINCETING progesses
Industrial applications of different surface enginesring technique

Module |

Mechanisms of Wear and Metal Cleaning: Basic Mechanisms of wear-abrasive, adhesive wear,
contact fatigue, Fretting cormosion, Testing of wear resistance, general cleaning process for
ferrous and non ferrous metals and alloys selection of cleaning processes, alkaline clesning,
emulsion cleaning. ultrasonic cleaning.. 10(L)

Muodule 11

Thermal Spraying Processes and Electrodeposited Coatings: Thermal spraying materials,
charscteristics of thermal spray processes. Design for thermally sprayed coatings coating
production, spray fused coatings, Principles of electroplating, plasma coating. Advanced Surface
ureatment processes c.g. Laser surface treatment — Mebing, re-melting. texturing, alloying and
cladding 1(L.)

Maodule 111

Hot Dip Coating and Diffusion Coating: Principles, Surface preparation, Batch coating and
continuous coating process, Coating properties and application, Principles of cementation.
Sprayed metal conting, Structure of diffusion coatings, (PVI). %L )

Module I'V




F}ml@hmm?ﬂhgﬂﬂuﬂﬂmurfnw:mwﬂymwmm
inspection, mﬁmwmymmﬂhﬂhurmmmupﬂhﬂhuf
engineering coatings, 6il. )

Course Outcomes:
mluw-mimmdﬂmmm i present and Muture
status of surfoce | v -
cqﬂ;ﬂﬂmwmmmmammmm‘ wear, and wear
m

tnifmmhh:upmmﬁq,m&huhmpmm" of surfaces, 1o
Tﬁuﬂumﬂm

C Ewﬁmnmmﬁw,wmpiminhw suriace engineering processes
Cmmmﬂh%mmmmmqu‘Hw
REFERENCETEXT BOOKS
I.Engimﬁngtﬂliwpudm&ﬁﬂnmmw.
J.Wurmmmwmu.n.mm,

3. Electroplating Handbeooks- N.V.Parathasarathy, PrenticeMall.
4. Advances in surface treatrment- Niku-Lavi, Pergamon.

SUPPLY CHAIN MANAGEMENT
L-T-p
3-0-0

MEE T

Course Objectives:
To provide an insight on the fundamentals of supply chain strategy, logistics, sourcing and
outsourcing supply chain networks, inols and technigues.

Module I:
IMWMMMUMEWME Chas
hw:wwﬂﬁummmmhhiqwmﬂb&m;
Strutegic Fit8(L)

Module I1:
Smlrﬂhhhimndhmnﬁvmntﬂupply Chain Performance, Framework for
structuring Drivers, Facilities, Inventory, Teansportation, Information, Sourcing and Pricing,
Case Swidy: Seven-Eleven Japan Company 8(L)

Module I11:




mmamhnmm:wwmumcm
Aggregate Planning in a Supply Chain.
mmmndwnumhhafdmm

M:hmmmqﬁmm.mm.ﬁaam
and the distribution network $(L)

Maodule I'V:

Course Ouicomes:

COI: Define structure of supply chain

CO2: Design supply chain configuration

CO3: Analyze the role of Transportation in SCM

Books and References:

| 8 wmmm*mtmmmmnmm
Pearson Prentice Hall Publication.

2. Logistical Management: The integrated Supply Chain Process- Donald ], Bowersox & David
1.Closs- TMH Publication.

3. Supply Chain Management - MaretinChristopher

4. World Class Supply Management: The key to Supply Chain Management- Bunt, Dobler and
Straling- TMHPublication.

3. Logistics and Supply Management - [} K Agarwal — MacMillanPublication

6. Supply Chain Management in the 215t Century- B. 5. Sahay- MacMillanPublication,

7. MMMM!M—EPM#E.G.M
BirtantrnPublicstion.

8. e-Procurement: From Strategy to Implementation- Dale Necf- Prentice HallPublication.

e #
f{/@wﬁ
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L-T-P
300

MEE 705

1.Emwm—wm:mmuﬂﬂhw:hmtum
f thet ired i 1 >
majority o hrinhmudmﬂ-hnhmwmmnm&mm

zsmtmwmhuum_mﬂﬂmmm i

communication skills 3.
mmmﬂumﬂhmtmmmmgrm
4.Mﬂmm.MﬂmMMHmmimnfuuh

Hm::-fmlm, Need stutement, hicrarchical nature of systems, hierarchical
nature of problem environment, problem and constraint, i
mmmmwmmmm;h e

Module 2

System Theories:
Dumpmmnmwwhmlmﬂ}

Need of modelling, Model types and purpose, linear systems, mathematical model neepls,
A case study compound bar system. 4(1.) —_—

Module 3
Graph Modeling and Analysis:
ﬂ!ﬂﬂﬂﬁh.ﬂ_ﬁﬂ:ﬂmﬁpﬂhﬁﬂnﬁﬂw&hwpﬂhhmm
Optimization Selection

processes, of andd in, methods h
o mw : ul’-npin]intmn,

v



Module 4

System Evaluation:
thmmmmmwurmy.MIm-um;
Manufacture of maize starch system. #(L)

Caleulus Method for :
Mﬂmmmmﬁlwﬂmﬁhuﬂhmﬂwﬂmﬂr
constraints, model with inequality constraints, A case study: Optimization of an insulation
system. L)

Module 5

Decision Analysis:
mur-mmmmmm.mru-ﬂ confhict
probability, density function, expected monetary value, Utility value, Baye's theorem, A case

Course Outcomes: - A1 the end of the course, the student will be shle to:

CO1 - Develop an understanding on the use the material data obtained from Standard
mechanical testing methods for structural designapplications.

CO2 ~Analyse the structural response behavior by breaking the response of structure into axial,
bending and torsional deformation modes.

03 - Design simple connections for use in structural mechanics.

CO4 ~Analyse thermal behavior of structurnl members.
m-mnmﬂmmwwm use of
strain gauge measurements and photo elasticoxperiments.

Books/References: -

|. Design and Planning of Engineering systems:- DD Reredith, K V Wong, K W Woodheadand
RR Worthman, Prentice Hall Inc., Eaglewood oliffs, NewJerse.

2. Design Engineering:- JR Dixon, TMH, NewDielhi.

3. An introduction to Engineering Design Method:- V Gupta and PN Murthy, TMH, NewDelhi.
4. Engineering Design:- Robert Matousck, Blackie nd son hd Glasgow
5. Optimization Technigues:- SSRao

MODELLING AND SIMULATION

L-T-P
300

MEE 706
Course -
The overall aim of the course is to provide an understanding of methods, techniques and tools for
modeling, simulation and performance analysis of complex systems

s C»/"*L
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Basic chemisiry of nucleic acids, Structurs of DNA Structure of DNA Replication
WTMMMWME%MMDH&.WA

sequencing. Proteins: Aminoacids, Protein
Protein folding and H_mm.Trmﬂm

m
Bagics, Perl applications for bicinformatics- Bl Perl  Linux Oiperating
EMMWMHMI-:F#FM#W' applications
lﬁmﬂﬁ.W%HHDﬂhﬂﬂmﬂ#mmmﬁ
ebdeploymentconcepts (L,

Module ['V:
Genome, Genomic expressed

Module V
Macromolecular structures, chemical compounds, generic varisbility and its connection
clinical data. Representation of patterns ; mﬁmﬂdprhhnnugﬁm

environment,
COS-Understanding and Using the Biolsgica Databases

Books and Heferences:

I. D E Kranc & M L Raymer,” Fundamental concepts of Bioinformatics”, PerasonEducation.
iﬂ-lltﬂgi. Mendiratis, Rastogi, “Bioinformatics Methods & spplications, Genomics, Proteomics
Drug Discovery™ PHI, New Delhi

o



i SIHHI: Gopal et.al. “Boinformatics: with fundamentals of genomies and proteomics”, Mc
4. O'Railly, “Developing Bio informatics computer skill" CBS.

3. Simulation Mode| Designd execution by Fishwich, Prentice Hall, 1995

6. Discrete event system simulstion by Banks, Carson, Nelson andNicol.

7. Averill M. Law, W. David Kelton, “Simulation Modelfing and Analysis™ TMH.

8. Forsdyke, “Evolutionary Bioinformatics” Springer.

AUTOMATION AND ROBOTICS

Course Objective:
I To study the various parts of robots and fields ofrobatics.
1 To study the various kinematics and inverse kinematics ofrobots.
1. To study the Euler, Lagrangian formulation of Robotdynamics.
4 To study the trajectory planning forrobot.
3 To study the control of robots for some specificapplications.

Moaodule I:

Automation:
mmmmmum—dmwﬂmm
Emm-ﬁwﬂhnrmmﬂfhim,w
ydraulics, benefit limitations of pneumatics and hydrsulics systems, Role of Robotics
Industrial Automation 8(L) .

Module 11:

58

Automation:



Robot applications in manufacturing-Material transfer and machine loading/unloading,
wmhmlpﬁh‘ﬁmdﬂyMLhﬂnhnurwuf
robots in processing operation. 6(L)

Course Outcomes: iﬂ:thtmuﬂimmhthnfﬁnmhﬂhnﬂlhﬂhm:
CO1-Explain the basic concepts of working of robot
CO2-Analyze the function of sensors in the robot

CO3-Write program to use & robot for & typical application
CO4-Uise Robots in different applications

Books and References:

LTP
o

Courseobjective:
To enablc the students 1 implement project management knowledge, processes, lifecycle andihe
embodied concepts, tools and techniques in order to achicve projectsuccess.

Introduction, project characteristics, txonomy of projects, project identification and

formulation. Establishing the project and goals. Nature & context of project management, phases
of PM, Aframework for PM jssues, PM as a conversion process, project environment &

%g,_ wﬁ




W.ﬁmﬂ?hmmﬂm&pmﬁuhhpm.
Projectdirection. (L

Module 11

Project Organization & Project Contracts
]mmﬁwmmﬁmmm
WMMMWUIMMQfFMW

Project Planning &

Introduction o PERT & CPM, planning and time  estimation,
determinationof critical path, CPM model, event slacks & foats, PERT model, time fior
activities expected length of critical path, calculating the project length and varisnce, PERT &
CPM systems, lowest cost schedule, crashing of networks, linear programming
ﬁmhminwmﬂdmmdﬁ‘n!mmw]

Module V

m?mnmm

Complexity of project scheduling with limited resources, resource leveling of project
mmh‘mm-Mhummm-
exampleswith slgorithm, decision networks, probabilistic networks, computer aided
managementessential requirements of PM soflwere, software peckages for CPM. Enterprise-
wide PM, usingspread sheets for financial projections. (L)

Course oulcomes:
fgmmmmwm -
o them understand the concepts of Project Management for planning 1o

exeeution of projects

co2 To adapt projects in response to issues that arise internally and externally.

co3 To Interact with team and stakeholders in a professional menner, respecting |
mﬂtm:mm

COd To technology tools for communication, collaboration, infirmation
management, and decision support. —

Books and References

1. Project Management by Harvey Maylor, Pearsonindia
1 Project Management by Choudhury, McGrawHill b

3. Project Management by K.Nagarajan C,%
s ol
g,ﬁﬂr’



4 mhmtasmwmmm-dmnuh

e

Kerzner, Willey

o
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TOTAL QUALITY MANAGMENT

300
MEM 801
Course
I. Develop an understsnding on the imformation and skills needed 10 manage,control

3.Ap|‘:|yfh=m:ﬁvnld|:mldu improvement methodologies for problem so lvingin
OTganiEaions.

4. Demonstrate the importance of team work in problem solvingprocesses.
5. Define the business excellence models implemented in Variousorganizaions.

Module I:
muﬁ;m change, TOM Modern des
concept i i
= concept, Quality concept in design.

Pmmﬂufuhnm:whlhnufmwrmwmnf
Sources, procurement procedure,

Muanufacturing Quality:
Methods and Techniques fior manufacture, inspection and control of product, Quality in sabes and
services, Guarantee, analysis of claims 8(L)

Module 11:

Quality Management:
w.ﬂ:mtm&mmmmmﬂﬁﬁu
mﬁmWﬂmﬁm-ﬂm.Emnﬁanwiymnﬂ
contribution, Quality cost, optimizing quality cost 4(L)

TOM Principles:

Leadership, strategic quality planning; Quality councils- employee involvement, mativation:
wr-mrmmmnmmummm
apprasal, Continuous process improvement, PDCE cycle, 55 Kaizen; Supplier parmnership,
Parinering, Supplier rating & selection. #(L)

Module 111:
Tools and T

Seven QC tools Check sheet, |shilkawa diagram, Parewo, Scatter diagrum, Control
chart, flow chart).
Control Charts:

Theory of control charts, measurement range, construction and analysis of R charts, process
capubility study, use of control charts, P-charts and C-charts 8(L)

—



Books and References:

1. Total Quality Management, by Dale H. Besterfield, Pearsonlndis.

2. Beyond Total Quality Management, Greg Bounds, McGrawHill.

3. Besterfield D.H. et al,, Total qualityManagement, 3rd ed., Pearson Education Asia, 2006,
edition, Cengage Learning, 2012.

5. Janakiraman B. and Gopal RK_, Total Quality Management, Prentice Hall India 2006,
6. Suganthi L. and Samuel A., Total Quality Managoment, Prentice Hall Indin, 2006

7. Total Quality Management by Mukherjee, P .N.
8. TOM in New Product manufcturing, H. G. Menon, McGrawHill,
E‘
/
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RENEWABLE ENERGY RESOURCES

LTP
ioe

OF 801
Course
1. You have profound knowledge in » special fickd such as solar energy, stornge, smartgrid
2 Tﬂﬂﬂﬁhhﬂﬁﬂﬂhﬂmﬂwwmm
relevantissues

3. You should be used to working in interdisciplinarygroups.

Module |

Introduwction: Various non-conventionnl  energy  resources- Introduction.availabilicy,
mmmm&m&&&h:mmhﬂﬂukuﬂmuih
sular cell armay, solar cell power plant, limitations 8(L)

Module 11

Solar Thermal Energy: Solar radiation, flat plate collectors and their materials,applications mnd
performance, focussing of collectors and their materials,applications and performance; solar
thermal power plants, thermal energystorage for solar heating and cooling, limitations. 8(L)

Module 111
Geothermal Energy: Resources of geothermal b of
mwmm Principle ofworking of MHD Power plant, performance and

Fuel Colla:Principle of working of various types of fucl cells and their working,performance uexd
limitations 8(L)

Module I'V

Thermo-clectrical and thermionic Conversions: Principle of working,performance und
limitations. Wind Energy: Wind power and its sources, siteselection, criterion, momentum
theory, classification of rotors, concentrationsand sugments, wind chamcteristics. Performance
and limitations of energyconversionsystems. 8{L )

Maodule V

Bio-mass: Availability of bio-mass and its conversion theory.

Ocean Thermal Esergy Comvemsion (OTEC): Awvailubility, theory and working
principle, performance andlimitations.

‘Wave and Tidul Wave: Principle of working performance and limitations. Waste Recycling

‘fﬂw)goﬁcg;%
&k



Course Ouicomes: At the end of the course, the student will be able 1o

CO1 - Ability to recognize the need of renewsble energy technologies and their role in the
Gireece and world energy demand. a

€02 - Knowledge of the operating principles of renewable enerzy production from varsous
renewahle sources

CO3 - Ability to compare the advantages and dissdvantages of various renewable energy
technobogics and propose the best possible energy conversion system fior m particular location,

Text books:

|. Raya etal, “Introduction to Non-Conventional Energy Resources ScitechPublications.
2. John Twideu and Tony Weir, “Rencwal Encrgy Resources™ BSP Publications, 2006

3. M.V.R. Koteswara Rao, “Energy Resources: Conventional & Non-Conventional"BSP
Publications, 2006,

4. D.5. Chauhan,"Non-conventional Energy Resources” New Agelnternational.
5. C.5. Solanki, “Rencwal Energy Technologics: A Practical Guide for Beginners PHILearning.
6.

Fr;mm. "Advances in Energy System and Technology”. Vol 1 & 11 Edited byAcademic

MACHINE LEARNING

LTP
Joe

Course Objoctives:
Students will try to lkearn:

I. To introduce students to the basic concepts and techniques of Machine Learning.
2. To become familiar with ANN methods, classification methods, clustering methods.
3.To become familiar with Dimensionality reduction Technigues.

Modale |

Introduction — Well defined learning problems, Designing o |.earningSystem, Issues in Machine
Learning;

The Concept Learning Task -Generak-to-specific ordering of hypotheses, Find-5, List then
eliminatealgorithm, Candidate elimination algorithm, Inductive biss8(L)

Muodule 11
Decision Tree Learning - Decision tree learning algorithm-Inductivebias- lssues in Decision

Artificinl Newral Networks -Percoptrons, Gradient descemt ond the Delta rule, Adaline,
Multilyer networks, Derivation of  backpropagation ruke Backpro pagation
AlgorithmConvergence, Generalization;8(L)

Module 111
Evalunting Hypotheses: Estimating Hypotheses Accuracy. Basics of sampling Theory,

= kg
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Bayesinn Learning: Bayestheorem,Concept learning, Optimal Classifier,
mmwmmwﬁqﬂ T,

Module I'V

Complexity for Infinite Hypothesis - .

spaces, [he Mistake BoundModel of Learning;
Instance-Based Learning - k-Nearest NeighbourLearning, Locall Weighted Regressio
Radial basis function networks, Casebased learning®(1.) " »

Module V

MWWMWMMW

Models of Evolution and Learning; Learning first order rulessequentialcovering algorithms-
mmﬂmm&m—ﬂummcmmm-mu;m;mh
(2l.earning 8(L)

Course Ouicomes:

Students will be able to:

CO1. Gain know mhout basic f Machine

* CO2. Identify Hnﬂmwnﬂhq iu'llmml:hu
CO3. Solve the problems using various machine learning technigues

CO4. Apply Dimensionality reduction techniques.
COS. Design application using machine learning techniques.
Text books:

|. Tom M. Mitchell, —Machine Learning. McGraw-Hill Education (India) Private Limited,
2013,

2. EthemAlpaydin, —Introduction to Machine Learning | Adaptive Computation and Machine
Learning), The MIT Press2004.

3. Stephen Marsiand, —Machine Leaming: An Algorithmic Perspective, CRC Press 2009,

4. Bishop, C_, Pattern Recognition and Machine Learning. Berlin: Springer-Verlag.

MICRO AND SMART SYSTEMS

LTP3
L]

OF 503

Course Objective: Understand Microsystems versus MEMS, Anslyze micro sensors, actustors,
systems and smart materials, Evaluate Micromachining technologies, To leamm Modeling of
solids in, Analysis Integration of micro and smartsystems

Module |
Introduction, Why mininturization?, Microsystems versus MEMS, Why microfabrication?, smart
materials, structures and systems, integrated Microsystems, applicationsol smart matermis and

e~y /VV/ J%;
Loy



Maodule I1

pressure sensor, conductometric gas sensor, anelectrostatic combo-drive, a

magnetic microrclay, blood
e impuhhh ;lrm.phu;hmtinhjuwhh-d,mhnﬁr:nm

Micromachining technologies: silicon as & material for micro thinfilm deposition,
s advanced

Module IV

Modeling of solids in Microsystiems: Bar, beam, cnergy methods for elastichodies,
Iﬂumh!ﬁndh-n.ﬁuﬂmm“udmm:ﬁm
mﬁumhmﬁhuﬁnﬂwﬂwmmmw
displacernents, In-plane stresses, Modelling of coupled clectromechanical systems. cloctrosiatics,
CoupledE lectro-mechanics:

. #lﬂﬁylﬂwﬂ-hmmwmm

Module V

Integration of micro and smart systems: integration of Microsystems andmicroelectronics,
:hw%mmrﬂmmumﬁ-mm
vibration control. Scalingeffects Microsystems: scaling in: mechanical electrostatic

g;i_mw the won of the course, the students will be able to

Understand  the ministurization?, Microsystems versus  MEMS, Why mioro

Design Silicon capacitive scoelerometer, piezo-resistive pressure sensor, conductometric
a5 sensor.

w--whmmmmm lithography,ctching,

bimorph effect, residual stress and stress gradients, poisson effect and the anticlastic
curvature of beams

co
C03
€04 | Understand bar, beam, cnergy methods for elastic bodies, heterogeneous lyered beams,
cos

case studies of integrated Microsystems

Text books:
1. G K. Ananthasuresh, K. J. Vinoy, 8. Gopalkrishnan, K. M. Bhat and V. K. Atre, "Miceo and smar

Cetd
e
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VALUES, RELATIONSHIP & ETHICAL HUMAN CONDUCT-FOR A
HAFPPY & HARMONIOUS SOCIETY
LTP3I0OD

(OF. G4

Pre-requisites-for this subject only those faculty will teach these courses who had donethe FDP
for these courses.

Course

1. To help the students to understand the importance and types of relationshipwithexpressions.
2. To develop the competence to think about the conceptual framework ofundivided society as
well as universal humanorder.

3. To help the students 1o develop the exposure for transition from current stateto the undivided
society wnd universal humancrder.

Course Methodology:

I. The methodology of this course is explorational and thus universally adaptable. Itinvolves a
systematic and rational study of the human being vis-&-vis the restofexistence,

2. It is frec from any dogma or sct of do's and don'ts related tovalues.

3. It is & process of self-investigation and self-exploration, and not of givingsermons, Whatever
is found as truth or reality is stated as a proposal and thestudents are facilitated and encouraged
to verify it in their own right, based omtheir Nutural Acceptance and subsequent Experiential
Validation.

4. This process of self-exploration takes the form of a dialogue between the teacherand the
students 1o begin with, and then to continue within the student leading tocontinuous self-
evolution

amulfwhu'nnlhﬂhh them to critically evaluate their preconditioning and present

Module 1

Introduction to the coarse:Basic aspiration of 8 Human Being and programfor its fulfillment,
Need for family and relationship for a Human Being, Human-humanrelationship and role of
behavior in wts fulfiliment, Human-rest of Naturerelationship and role of work in its fulfillment,
Comprehensive Human Goal,Need for Undivided Society, Need for Universal Human Order, an
uppraisal ofthe Current State, Appraisal of Efforts in this Direction in Human History, 10(L.)

Modube 11
UMMMIEWI'MM
MWHWHW?MHHM?MH!
Relationship, interrelatedness offeelings and their falfillment, Expression of feelings, Types of
relationship andtheir purpose, mutual cvalustion in  relstionship, Meaning of justice
inrelationship, Justice leading w0 cubture, civilization and Human Conduct. 8{L)

Module L1

Justice from family 10 world family order:Undivided Society as continuitysnd expanse of
Justice in behavior — family w world family order, continuity ofculture and civilization,
Universal Order on the basis of Undivided Society, Conceptual Framework for Liniversal human
order, Universal Human Order ascontinuity and expanse of order in living: from family order 1o
world familyorder, a conceptual framework for universal humanorder 8(L)

: A
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Module I'V

Program for Ensuring Undivided Society and Universal Human Order: Education — Sanskar,
Health — Sanyam, Production-work, Exchange — storage, Justice-preservation. 6(L.)

Module ¥

Humana Tradition: Scope and Steps of Universal Human Order, Human Tradition (Ex. Family
order to world family order), Steps for tramsition from thecurrent siate, Possibilities of
participation of students in this direction, Presentefforts in this direction, Sum up.8(L)

Text books:

1. A Foundation Course in Human Values and Prodession Ethics (Text Book andTeachers’

Manual), R. R. Cisur, R Asthana, G. P. Bagaria (2010), Excel Books, NewDethi

1. Avartanshee|Arthshastra, A. Nagraj, Divya Path Sansthan, Amarkantak, [ndia.

mnﬁnﬂvﬂbthMthwﬂlﬁhhMHMMHﬂﬂhhn.mi
15.

4. Economy of Permanence — (a guest for social order hased on non-violenee), J. C. Kumarappa

(2010), Sarva-Seva-Sangh-Prakashan, Varansi, India.

5. Energy and Equity, Ivan Lllich (1974), The Trinity Press, Worcester & HarperCollins, USA.

6. Human Society, Kingsley Davis, 1949,

7. Hind Swaraj or, Indian home ruls Mohandas K. Gandhi, 1905,

8. Inegral Humanism, Deendayal Upadhyayn, 1965,

9. LohiyaKeVichar, Lok Bharti Rammancharl_ohiya, 2008

10. Manav Vyavahar Darshan, A. Nagraj, Divya Path Sansthan, Amarkantak India

11. ManaviyaSanvidhan, A. Nagraj, Divys Path Sansthan, Amarkantak, India

12. SamadhanatmakBhautikvad, A. Nagraj, Divya Path Sansthan, Amarkantak, India

13, Small Is Beautiful: A Study of Economics as if People Mattered, E. F. Schumacher, 1973,

Bkﬂllﬂ:ﬁ[ﬂ.

14. SlowisBea | b ul)

15. MWMHWMM&MHM%IMHLWM

and Peter Langley, | 980.

16. Samagrakranti: Jaya Prakash Narayan's philosophy of sociml change, SiddharthPublications

Renu Sinha, | 996.

17. Science & Humanism — towards a unified worldview, P, L. Dhar & B. B Gawr( 1990),

Commonwealth Publishers, NewDelhi

18, ¥V ynvaharvadiSamajshastra, A. Nagraj, Divya Path Sansthan, Amarkantak India.

19. Vyavahatmakanvad, A. Nagraj, Divys Path Sansthan, Amarkantak, Indin.

20. The Communist Manifesto, Karl Marx, 1 848,

21. Townrd & True Kinship of Faiths: How the World's Religions Can ComeTogether

‘%‘t)@p«"&
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POWER PLANT ENGINEERING

LTP
don

|. Describe sources of energy and types of powerplants
2. Analyze different types of steam cycles and estimate efficiencies in & steam powerplant
3. Describe basic working principles of gas wrbine and diesel engine power plants. Definethe

4. List the principal components and types of nuclearreactors.
5. Evaluste cycle efficiency and performance of a gas cooled resctor powerplant
6. Classify different types of coupled vapor cycles and list the sdvantages of combinedcye les

Module 1

m #

Power and energy, sources of energy, review of thermodynumic cycles related w power plants,

fuels and combustion calculations. 3(L)

Lﬂwwmmmﬁhﬁmmhﬂ in power plant caleulations.

Effect of variable load on phlmsuhnhnnf L)
e power powerplantunit.

Effect of plant type on costs, rates, fived elements, energy elements, customer elements and

investor's profit; depreciation and replacement, theory of rates. Economics of plamt selection,

other considerations in plant selection. 3(L)

Modube 11
Steam

power plant

General layout of sieam power plant, Power plant boilers including critical and super
boilers. Fluidized bed boilers, boilers mountings and accessories, Different systems such
handling system, pulverizers and coal bumers, combustion system, drafl, ash handling
Dust collection system, Feed water trestment and condenser and cooling towers and
ponds, Turbine auxiliary systems such as governing, feed heating. reheating , flunge heating and
gland leakage. Operation und maintenance o steam power plant, heat balance and efficiency, Site
selection of & steam power plant. 8(L)

Moduke 11T

Diesiel power plant

General luyout, Components of Diesel power plant, Performance of diesel power plant, fuel
sysiem, Lubrication system, air intake and admission sysiem, supercharging system,
sysiem, diesel plant operation and efficiency, heat balance, Site selection of diesel power plant.

i
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Lqﬂdwmhhmuphﬁ.hm:niwummmmmm
mﬂmmm“ml.mﬁmmnwm
maintenance, Combined cycle power plants, Site selection of gas wrbinepowerplant. S(L)

Module IV

Nuclear power plant

Principles of nuclear energy, Lay out of nuclear power plant, Basic companents of nuc lear
Wuﬁwﬂhﬁmﬁ%ﬁmLﬂhﬂmﬁﬂuﬁhmm
Hydro clectric station Hydrology, Principles of working, aspplications, site selection,
classification and srrangements, hydro-electric plants, run off size of plant and choice of units,
operation and maintenance, hydro systems, interoonnectedsysterms. 4(L)

Non Conventional Power Plants

Introduction 1o non-conventional power phants (Solar, wind, geothermal, tidal) etc. 2(L)

Module V
Electrical system

Mndmmmmmmmmm
Instrumentation

Purpose, classification, selection and spplication, recorders and their use, listing of various

controlrooms. ML)
Pollution

Pollution due to power generation2(L.)
Course Qutcomes:

Un suceessful completion of the course, the student will be sble w,

COl. Summarize the lnyout and components in s power plant.

CO 2. Enumerate and classify the types of power plants availabie.

C0 3. Recognize the steam cycles on pressure - volume and temperature diagram.

CO 4. Outline the scenario of entire business of power plants along withperformance
mmmmmummhcwhmmmmrmmm
pa

CO 6. Extend their knowledge to power plant economics and environmental hazands

Books and References:

1. Power Plant Engineering, by F.T. Morse, Affiliated Easi-West Pross P Lud

2. Power Plant Engineering by Hedge, Pearsonindia.

3. Power Plant Technology, by Wakil, MeGrawHill,

4. Power PMant Engineering by P.K. Nag, Tats MeCrawHill

5. Steam & Gas Turbines & Power Plant Engineering by R Yadav, CentralPub, House.
6. Power Plant Engineering by Gupts, PHIIndis.

7. El Wakil M.M., Power Plant Technology, Tata McGraw HIlL 2010,

K. Power Plant Engineering. Mahesh Verma, Metropolitan Book Company Pvi.Lid,




ADVANCED WELDING TECHNOLOGY
L-T-P

30-0
MEE B2

Course Objectives:
. Ta Mhn@ﬂ%mmnnm elettrogas

g. ?M#Mmﬂhﬂmﬂd—m

- To understand the working principle, weld characteristics and process parameters of hi
4. To understand the of thermal -
. Te proocss cutting of materials, brazing andsoldering.

3. To understand the concept about underwater welding, welding in space and welding

Module I:
m-m—:wmw-mmmmmwmm
of welding, classification of welding processes, Health & safety measures in welding.

Welding Power Sources:Basic characteristics of power sowrces for various arc welding
processes, Transformer, rectifier and generstors,

Physics of Welding Arc: Welding are, arc initiation, voltage distribution along the arc, arc

charucteristics, arc efficiency, heat generation mt cathode and anode, Effect of shielding gas on
arc, isotherms of arcs and arc blow. o

Metal Transfer: Mechanism and types of metal transfer in various arc welding processes, 1)

Maodule II:

Welding Processes:

Manual Metal Arc Welding (MMAW), TIG, MIG, Plasma Arc, Submerged Arc Welding.
Electro gas and Electrosiag, Flux Cored Arc Welding, Resistance welding, Friction welding,
Brazing, Soldering and Braze welding processes, Laser beam welding, Electron beam welding,
MUMHMWMHM' Stir Welding, Underwater welding &
icrowavewelding 8(L)

Maodule 111:

Heat Flow Welding:

Caleulation of peak temperature; Width of Heat Affected Zone (HAZ)icooling rate and
solidification rutes; weld thermal cycles; residual stresses and their measurement; weld distortion
and its prevention S(L)

Module I'V:

Repair & Maintenance Welding:

Weldability: Effects of alloying clements on weld ability, welding of plain carbon steel, Cast
Iron and aluminium. Micro & Macro structures inwelding B{L)

T
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Module V:

Weld Design:

Types of welds & joints, Joint Design, Welding Symbols, weld defiects, Inspection/ftesting of
mﬂn]ﬂrﬂhﬂhh"ﬂﬂuMthww L)

Course Ouicomes: mmd&m-duMHlH-h

CO4: Differcntiate between soldering and bruzing, their techniques, advantages and
limitations, applications. And also decide best cutting techniques for a particular
application and their limitations.

COS:Describe working principle and process characteristics of underwater welding
processes, welding in space. And weldability of carbon steel, stainless steel & aluminum.
Hot & cold eracking phenomenon, weld defects, causes and their remedies.

Beooks and References:

1. Welding and Welding Technology, by- Richard L. Little, McGraw HillEducation,
1. Welding Principals and Practices, by- Edwurs R. Bohnurt, McGraw HillEducation.
3. Welding Engineering and Technology, by- R. S. Parmar, KhannaPublishsers.

4. Welding Technology Fundamentals by William. A Bowditch.

5. Welding Technology by N KSrinivasan.

6. Welding Engineering and Technology by R SParmar.

7. Welding Handbooks (Vol. | &IT).

NON-DESTRUCTIVE TESTING
L-T-P
3-0-0

Course Objective: To impart knowledge in various methods of Non Destructive Testing,
Overview the concepts, principles, and methods employed for NDT of structures and materials.

Module I:

Introduction:

Scope and sdvantages of NDT, wﬁmwﬁMMan
NDT methods used since ages, Terminology, Flaws and Defects, Visual inspection, Equipment
mdhmmmul.ﬂ“{nﬂwmhlhunfrmﬂm
lests in detecting surface defects and their interpretation, advantages & limitations of visual

e ~ e
§ My



L"‘fhﬂ - ~ principle, equipment,, source of radioactive materials
hnigue, advamages of y-ray radiography X radiography Precautions against
radiationhazards. Case Study - A %L)
Module 1V:

Ubtrusonic testing methods:

Introduction, Principle of operstion, Uktrasonic CRO

Course Owicome: Afier the of the course, the students will be able 1o
Co1 Unhﬂmrﬁnl-.-in principles . techniques, cquipment, applications and limitations of
VAT KIS

Understand various NDT methods such as Visual, Penetrant Testing, Magnetic Particle

Tlﬁ‘,UhnhT“ " Current
appropriate NDT methods.

CO3
| CO4__| Understand how to select of ‘met
COS% | aware the developments and future trends in NDT

Books and References:
|- Non-Destructive Testing and Evaluation of Materials, by- Prasad, Molimw HillEducation,

e



2, Practical Mon-destructive Testing, by- Baldev Raj, T. Jayakumar, M.

Thavasimuthu, WoodheadPublishing,

3, Non-Destructive Testing Techniques, by- Ravi Prakish, New Agelmernational

4. Mondestructive Testing Handboolk. by Robert € McMaster, American Society forNondestructive.
:,h'-nﬁui:::mTl:q.ﬁTmnﬂhh Paul E, Mixwiley.

Elestrical Magnetic Methods of Non-destrstive Testing, by- 1. Biitz, springer.

7. Practical non destructive testing by Raj, Baldev. -

8. Basica of Noo-Destructive Testing, by Lari& Kumar, KATSONBooks,

Production Planning and Control
L-T-F

Objectives and benefits of planning and control, Functions of production control, Types of
production, job- batch and continuous, Product development wnd design, Marketing uspect,
Module 11 - " | ‘
WORK STUDY

Method study, basic procedure, Selection, Recording of process, Critical analysis, Development -
Work measurement - Technigues of work measurement, Time study, Production study, Work
sampling, Synthesis from stndard dats, Predetermined motion time standards.

Module 111

PRODUCT PLANNING AND PROCESS PLANNING

planning. Extending the original product information, Value analysis, Problems in lack of

- Pmduction Control sysiems-Periodic batch control-Materal requirement
mmmwmﬂmmmm

Profit consideration- Standardization, Simplification & specialization, Break even analysis-
Economics of & new design.

mﬁmmmmmumu
[CO1 [ Analyze air-conditioning processes using the principles of psychrometry. |
o 7
& o




Cco2 Evaluate cooling and heating loads in an air-conditioning syseem.

Co3 Analyze thermal distribution technigue through heat exchangers, AC and its

== mlrudw

CO 4 Analyze mum of of turbomachinery

COSs Understand and solve the optimization problem for single variable and
muitivariable using the classical optimization technique.

Books and References:

1. Thermal Environment Engg. by Kuhen, Ramsey& Thelked.

1. Refrigeration & Air Conditioning - By C P. Arora, MeGrawhill

3. Refrigeration & Air Conditioning - By Manohar Prasad, NewAge

4. Heating, Ventilating and Air Conditioning - By Mc Quistion, Parker&Spither
5. Refrigeration & Air Conditioning Duta Book — Manohar Prasad, New Age

6. ASHRAE Hand Book ofFundamentals- ASHRAF

7. Refrigerntion & Air Conditioning-Stoeckerd: Jones, Mc GrawHill

8. Design of High Efficiency Turbomachinery and Gas Turbine by Wilsonm and
Korakianitis, PHI India

9. Turbines compressors and Fans by Yahaya, Mc GrawHill
10. Heat Transfer Equipment Design by Shah, CRCPress

I1. Thermal System Design and Optimization by Balaji, Ane Books PviLid




ADDITIVE MANUFACTURING
L-T-p

Course Objectives: This course enables the students:
1. To learn the basic principle of additivemunu facturing.
2. To understand importance of sdditive manufacturing and itsapplications.

3. To sequire knowledge, techniques and skills to select relevant additive manufacturingprocess
for the fabrication of theobject.

4. To explore the potential of additive manufacturing in different industrisldomains.

Modulbe 1:

Introdwetion:

History and Advantages of Additive Manufscturing, Distinction Between  Additiv
MMHEEMTmnFMHWTMh:i:
Nomenclature of AM Machines,

Direct and Indirect Processes: Prototyping, Manufscturing and Tooling
nmﬂwmmm.mﬂm;mlmmnh

Modubke 11:

Development of Additive Manufacturing Technology:

Generalized Additive Manufacturing Process Chain; The Eight Steps in Additive Manufacturing,
‘fnﬂ:hnhmmﬂllhhhhnm&mﬂu.hhﬂﬁymhﬁhmﬂﬂqum.
Material Handling Issue, Design ofAM.8(L)

Module 1T1:

Additive Processes:

Vat Pholopolymerization, Materials, Reaction Rates, Photopolymerization Process Modelling,
Scan Patterns, Powder Bed Fusion Processes:Maierial, Powder Fusion Mechanism, Process
Parameters and powder Hand ling,

Elm Based System:Basic principles, plotting and Path Control, Bio extrusion, Other
ystems,

Binder Jetting: Materials, Process Variations, BJ Machines,

Sheet luminationProcesses: Materials, Ultrasonkc Additive Manufscturing,

Direct Write Technologies: Ink-Based DW, laser Transfer DW, Thermal Spray DW, Beam
Deposition DW, Liquid Phase Direct Deposition, Hybrid Technologies 18(L.)

y
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AMbascdNewSirategies, Material  Design  and  Quality Aspeets for  Additive
Manufacturing:Material for AM, Engineering Design Rules for AM 4(L)
Software lssue for Additive Manufacturing:introduction, Preparation of CAD Models:

TheSTLfile,Problem with STL file, STL file Manipulstion, Beyond the STL file,
AdditionalSoftware 10 Ausist AM.4(L)

Modale V:

Course Outcomes: After the completion of this course, students will be:

CO1 Able to define the various process used in Additive ManufacturingRapid Prototyping
CO2 Able 1o analyse and select suitshle process and materials used in Additive
Manufacturing/Rapid Prototyping.

CO3 Able to identify, analyse and solve problems relsted 1 Additive Manufacturing/ Rapid
Frototyping.

CO4 Able 1o apply knowledge of additive manufacturing for varioas real-life problems

Books and References:

1. Additive Manufacturing Technologies: Rapid Prowtyping 1o Direct Digital Manufacturing, by-
lanGibson, D Savid W, Rosen, Brent Stucker

JSpringer.

2. Additive Manufacturing, by- Amit Bandyopodhyay, Susmita Bose, CRCPress.
3. Rapid Prototyping: Principles and Applications, by - Chee Kai Chus, Kah Fai Leong, Chu Singl. im.
4. Additive Manufacturing Technologies: 3D Printing Rapid  Prototyping  and  Direct

lan Gibson and DavidR osen.
5. Additive Maoufacturing of Metals: From Fundamental Technology to Rocket Nowsles,
Medicallmplants, and Custom Jewelry (Springer Series in Materials Science) by John OMilewski.
6. Additive Manufecturing: Advanced Manufacturing Technology in 3d Primt DepositbySabrieSoloman
1. Advances in 3D Printing and Additive Manufscturing Technologies by David lan WimpennyandPulak
MPandey .
8. Understanding Additive Manufacturing, by- Andreas Gebhards, Hasser

w,&%
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UNCONVENTONAL MACHINING PROCESSES L-T-P3-0-0
MEE 806
Course Objectives:

I Understand the need and importance of non-traditional machining methods andprocess
selection.

2. Gain the knowledge to remave material by thermal evaporstion, mechanicalencrgy
process.

3. Apply the knowledge 10 remove material by chemical snd electro chemicalmethods.

4 Analyze various material removal applications by unconventional machmingprocess.

Module I:

mmmmmm
Unconventional machining Process — Need - classification — merits, demerits and

Abrasive Jet Machining - Water Jet Machining — Abeasive Water Jet Machining - Ulrasonic

Machining. (AJM, WIM, AWIM and USM). Working Principles — equipment used - Process

parameters - MRR- Applications.

Module 11:

mmmmwm

Electric Discharge Machining (EDM) - Wire - Waorking Principle-equipments-Process
Purameters-Surface Finish and MRR- uhn-ud:‘:“rml Power and control Circuits- Tool Wear -
Dielectric - Flushing — Applications. Laser Beam machining and drilling. (LBM), plasma, Arc
machining (PAM) and Electron Beam Machining (EBM). Principles - Equipment —Types -
Besm control technigues - Applications.

Module 111:

CHEMICAL AND ELECTRO-CHEMICAL ENERGY BASED PROCESSES
WMﬂWMIWHmm Maskant -
techniques of applying maskants - Process Parameters — Surface finish and MRR-Applications.

Prnciples of ECM- oquipmenis-Surface Roughness and MRR Electrical circuit-Process
Parameters- ECG and ECH - Applications.

Module I'V:

ADVANCED NANO FINISHING PROCESSES

Abrasive flow machining, chemo-mechanical polishing, magnetic abrasive finishing, magneto
theological finishing, magneto rheological abrmasive flow finishing their working principles,
equipments, effect of process parameters, applications, advantages and limitations.



Module V:

RECENT TRENDS IN NON-TRADITIONAL MACHINING PROCESSES
Mﬂnﬂpﬂn—h parnmeters, applications, mmm
of non-traditional machining processes.

COURSE OUTCOMES (C(Vs)

€O 1. Compare non-traditional machining, classification. material spplications in material
removal process

Co2, Mhﬁhﬁﬂmﬁlh-huhm

CO 3. Understand the principles, processes and applications of thermal metal removal processes.
CO 4. Idemify the principles, processes and applications of EBM.

CO 5. Understand the principles, processes and applications of Plasma Machining.

Text Books: |. Fundamentals of Machining Processes-Conventional and non — conventional
processes/Hassan Abdel - Gawad El-Hafy/CRC Press-2016.

1. Modern Process / Pandey P.C. and Shah H.S./TMH.
1. New Technology / Bhattacharya A/ the Institution of Engineers, Indial 984

3. Non Traditional Manufacturing Processes | Benedict/ djﬂ,
A s =
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THEORY OF ELASTICITY AND PLASTICITY
L-T-P
MEE 807

Course Objective:
1. To impart knowledge of Principal stresses and strains.
L To develop analytical skills of solving problems using and plamstrain
3 Tummdmmmﬁﬁ

Muodule |
M:Aﬂhﬁ?fﬂmdﬂ,%nfﬁuﬂﬂﬂﬂl“%nﬂ
compatibility equations, Transformation of stress and strain st & point Principal stresses and
Plane stress and plane strain: - Simple two dimensional problems in Cartesian and polar co-
ordinates, Airy's stress function in rectangular and polar coordinates,

Module [11

Stress-sirnin relotions for finearly clastic solids: Generalized Hooke's law. Solution of axi-
symmetric problems, stress concentration due to presence of & circulsr hole, Elementary
problems of elasticity in three dimensions.

Moduale I'V

Torsion: St Venant's approach-Prandt!'s approach — Membrane analogy - Tarsion of thin walled
open and closed sections.

Module V

w:w;W+mm-MHHWMuFm
p siress relstionship, ic plastic problems in bending. Some engineering
applications of elasticity and plasticity. = ’

Course Outeomes:

|. The students shall be able to demonstrate the application of plane stress and plane strain in &

givensituation.
2. The studemt will demonstrate the ability to analyze the structure usingplasticity.
3. To impart the knowledge of stress-strain relations for linearly elastic solids, andTorsi

TEXT BOOKS

;:nl'lhnlihrkﬂ. 5. and Goodier J.N. “Theory of Elasticity”, 2nd Edition, McGraw Hill Book Co,

2. Sadhu Singh, "Theory of Elasticity”, 3rd Edition, Khanna Publishers 2003

REFERENCES:
1. Chen W.F, and Han D). “Plasticity for structural Engincers™, 15t Edition.. Springer-Verlag,
2000

2, Ir;rh: H.Shames and James,M_Pitarres.. “Introduction to Solid Mechanics™, 4th Edition,
Prentice Hull of India Pvt. Ltd. 2000.
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PLANT LAYOUT AND MATERIAL HANDELING
L-T-p

3-0-0
MEE 504
Course Objective:
1. Get the basics of process & product layout.
1tkﬁ=uuﬁn|uhm-h:ﬂuh-:lﬁqm
3. Learn about hm—mmmm.pﬁwm
Module |

Mouodule 111

Module V

Asscssment and evalustion of layout akematives Projects, Use Spiral software 1o practice
plantisyout design, Apply mathematical and engineering techniques such as systomatic
WWWMLMMWWWﬁﬂHW
|

B(L)
Course Outcomes:

CO1. Able 1o get the basics of process layout & product layout
COZ. Able o get the idea about the material handling systems

CO3. Able to know sbout the different types material handling mothods, paths equipments and
functions.

Books and References:
1. Plant Layout and Material Handling, by- James M. Apple, John Wiley &Sons.

2. Plant Layout and Material Handling, by- Fred E. Meyers, PrenticeHall, i
L3 /ka %
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Facility Layout and Locathon: An Analytical Approach, by Richard L, Francis, Pearsonlnd .
Layout and Material Handling, by- B. K. Aggarwal, Juin Brothers.
Purchasing and Matcrial Management, by- Gopalakrishnan, McGraw HillEducation.

Plamt

Plant Layout and Material Handling, by- 5. C. Sharma, JainBrothers.
Materials Handling Handbook, by- Raymond A. Kulwiec, John Wiley &Sons.
Plant Design and Economics, by- Peters, McGraw HillEducation.



