Detailed Syllabi

For

B. Tech. Mechanical Engineering

Effective for
Students admitted in the

Academic Session 2017-18 onwards

Department of Mechanical Engineering

School of Engineering

Harcourt Butler Technical University, Kanpur
Kanpur-208002

(Approved in the Meeting of the Board of Studies dgd 22/09/2018)



Detailed Syllabus

15' Year



PHYSICS (BPH-101)

Type L T P Credits
BSC 3 0 2 4

Prerequisite: Basic knowledge of Maths (f2evel) and preliminary idea of Vector calculus

Course Objective:
To understand and to apply the fundamental basiesiysics.

Course Content:

Unit-1: Introductory Mechanics & Theory of Relativi ty: (Lectures: 08)

Potential energy functioff = —grad (V), equipotential surfaces, meaning of gradient, rdieece,
curl and their physical significance, Conservatasgd Non-Conservative forces, Curl of a force,
Central forces, Examples of Central forces, Coraten of Angular Momentum, Inertial and Non-
Inertial Frames of reference, Galilean transforomgti Michelson Morley Experiment, Lorentz
Transformation, Length contraction, Time dilationdaEvidences for time dilation, Relativistic
velocity addition formula, Relativistic variatiorf onass with velocity, Evidence of mass variation
with velocity, Einstein’s Mass energy equivalerniEgamples from nuclear physics, Relativistic energy
momentum relation.

Unit-2: Quantum Mechanics-Schrodinger Equation andts Applications: (Lectures: 08)

Dual Nature of matter & Radiation, Heisenberg'’s entainty Principle and their applications, wave
group concept, Davisson Germer experiment, Posgilalit quantum mechanics, Significance of wave
function, Derivation of Schrodinger equation fomé& independent and time dependent cases,
Application of Schrodinger wave equation for a fpeeticle, Particle in a box (one dimensional and
three dimensional), Simple harmonic oscillator (dimeensional).

Unit-3: Electromagnetic Theory: (Lectures: 08)

Ampere’s law and Faraday’s law of electromagneiduction, Maxwell’'s equations, Correction of
Ampere’s law by Maxwell (concept of displacementrrent), transformation from integral to
differential form, Physical significance of eachuation, Poynting theorem, Maxwell's equations in
free space, velocity of electromagnetic wave, Tvarse character of the wave and orthogonalitl,of

H andV vectors, Maxwell’'s equation in dielectric mediumdavelocity of e.m. wave, Comparison
with free space, Maxwell's equations in conductmgdia, Solution of differential equation in this
case, penetration depth, its significance.

Unit-4: Materials of Technological Importance: (Ledures: 09)

Dielectric Materials: Electric field in presence of dielectric mediuroncept of electric polarization,
different types of polarizations, dielectric in . field, concept of dielectric loss and loss egerg
Semiconducting Materials: Concept of energy bands in solids, carrier comaéinh and conductivity

in intrinsic semiconductors and their temperatugpathdence, carrier concentration and conductivity
in extrinsic semiconductors and their temperatuepeddence, Hall effect in semiconductors,
compound semiconductors.

Nano Materials: Basic principles of nano science and technologgpgration, structure and
properties of fullerene and carbon nanotubes, egipdns of nanotechnology.

Unit-5: Statistical Mechanics & Lasers: (Lectures:09)

Phase space, the probability of distribution, npwebable distribution, Maxwell-Boltzmann Statistics
Applications of Maxwell-Boltzmann Statistics, deation of average velocity, RMS velocity and most
probable velocity in the above case, Bose-Einsg&fatistics, application to black body radiation,
distribution law of energy, Planck’s radiation farla and Stefan’'s law, Fermi — Dirac statics,
application in case of free electrons in metalgrgy distribution, Fermi energy.



Lasers: Spontaneous and stimulated emission of radiati&nsstein’s theory of matter-radiation
interaction, Einstein’s coefficients and relatiogtyeen them, Population inversion, components of a
laser, different kinds of lasers, Ruby laser, Held®r, properties of laser beams, mono-chromgticit
coherence, directionality, and brightness, appbeoatof lasers.

Text and Reference Books:

Physics, Marcelo Alonso, J. Finn Edwards, Addisoss|Ay

Perspectives of Modern Physics, Arthur Beiser, MaGHill

Engineering Physics, R. K. Shukla, Pearson Edutatio

Electrical Engineering Materials, R.K. Shukla, Me@rHill

Introduction to Electrodynamics, David Griffithsa@bridge University Press
Principles of Engineering Physics, R.K. Shukla,Baoks

Introduction to Solid State Physics, Charles Kit#llley

Lab Work:
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Any ten (10) experiments from the following

1. To determine the energy of band gap of a N-types@aiconductor using four probe method

2. Verification of Stefan’s fourth power law for bladkody radiation, determination of the
exponent of the temperature

3. Study of thermoelectricity: Determination of therpower of Copper-constantan thermo-
couple

4. To study the variation of magnetic field with dista along the axis of current carrying coil
and then to estimate the radius of the coll

5. Study of Carrey Foster’s bridge: determinationesdistance per unit length of the bridge wire
and of a given unknown resistance

6. Determination of specific charge (charge to mase;ra/m) for electron

7. Study of tangent galvanometer: determination oficéidn factor and horizontal component of
earth’s magnetic field

8. Determination of the wavelength of sodium lightngsNewton Rings’ method

9. To determine the concentration of sugar solutiongibalf shade polarimeter

10. Determination of wavelength of spectral lines ofrcoey (for violet, green, yellow-1 and
yellow-2) using plane transmission grating

11.Determination of charge sensitivity and ballistomstant of a ballistic galvanometer

12.To determine the wavelength of spectral lines afrbgen & hence to determine the value of
Rydberg Constant

13.Draw the V-I characteristic of Light Emitting DiodeED) and determine the value of Planck's
constant

Course Outcomes

1. To understand and to apply principle of conservatib momentum e.g. in rocket propulsion
and in many other space applications. To underdtantheory of relativity and to analyse how
the physical quantities undergo drastic changdaseir original value at very high velocities
and also to see how its principles are applicablgairticle accelerators, nuclear devices as an
alternative sources of energy and for defense eapo

2. To understand the basics of quantum mechanics,t@rapply its principles to learn the
phenomena that occur at subatomic dimensions.



3. To understand and to apply Maxwell's equations,ciwhiorm the basis of electromagnetic
theory. This has a wide application in communicagstems. All the information propagating
in the universe utilizes the principle of electrgnatic theory.

4. To study the fundamentals of material science eslhedielectric materials, semiconducting
materials and nanomaterial and to apply the knogddd use how dielectrics are used for the
storage of charge. infrared detectors, crystalllagmis, manufacture of microphones, headsets
loudspeakers, transducers, ultrasound applicatgassignitors, accelerometers etc.
Semiconductor material technology which has coteplechanged the scenario by replacing
the older vacuum tube technology, are another tdolically important materials which are
widely used in LEDs, miniaturisation of electrordevices and to develop materials with
improved efficiency and economy.

Nanotechnology is the most emerging field at presed is extremely important. It has got
various applications in many areas including infation technology, biomedical, energy-
storage, automotive industry, electronics indudeytiles and chemical industries.

5. To understand the statistical behaviour of the titueht particles which give rise to form a
material, and to apply the principles of statidticeechanics and to understand the basics of
Laser.

MATHEMATICS-I (BMA-101)

Type L T P Credits
BSC 3 1 0 4

Prerequisite:

Course Objective:
The objective of this course is to extedhe students about:
» the convergence of infinite series, improper inddgyand differential calculus.

» partial differentiation, multiple integrals and BetGamma functions.
e vector calculus, matrices, linear algebra and optimization techniques.

Course Content:

Unit-1: Functions of One Real Variable

Successive differentiation, Leibnitz theorem, Meatue theorems, sequences and series, Expansion
of functions, Improper integrals and their conveige

Unit-2: Functions of Several Real Variables

Limit, Continuity, Partial differentiation, Totallifferential and approximations, Jacobian, Euler’s
theorem Expansion of functions, Beta and Gamma tlams; Multiple integral, Change of order,
Change of variables, Applications to area, volumass, surface area etc. Dirichlet’s Integral &
applications.

Unit-3: Vector Calculus

Point functions, differentiation, Gradient, Dirental derivative, Divergence and Curl of a vectad an
their physical interpretations, Solenoidal & irriid@al fields, Integration, Line, Surface and Vokim
integrals Green’s. Stoke’s and Gauss Divergenaa é¢ines (without proof) and applications.

Unit-4: Matrices and Linear Algebra

Vector space and subspace, linear dependence, slonsnand basis, Linear transformation and its
matrix representation, Elementary transformatidashelon form, rank & nullity, Consistency of
linear system of equations and their solutionsradtaristic equation, Cayley Hamilton theorem, Real
and complex eigenvalues and eigenvectors, diagat@in, quadratic forms, complex, orthogonal,



and unitary matrices, Application to Cryptograplayscrete, Compartmental models and system
stability.

Unit-5: Optimization

Engineering applications of optimization, statemand classification of optimization problems,
Optimization techniques, single variable optimiaafimulti variable optimization with no constraint,
with equality and inequality constraints, Linearogiamming Problems, Graphical method and
Simplex method.

Text and Reference Books:

1. R. K. Jain & S. R. K. lyengar; Advanced Engineerigthematics, Narosa Publishing House
2002.

Erwin Kreyszig: Advanced Engineering MathematichrWiley & Sons 8 Edition.

Dennis G. Zill & Michael R Cullen; Advanced Engimiggy Mathematics, Jones & Bartlett
Publishers, %' Edition.

S. S. Rao; Optimization: Theory & application WilEgstern Limited.

T. M. Apostol, calculus, Vol. I, ed., Wiley 1967.

T. M. Apostol, Calculus, Vol. I, ed, Wiley 1969.

Gilbert Strang, Linear Algebra & its applicatioiglson Engineering 2007.

Calculus & Analytic Geometry, Thomas and Finny.
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Course Outcomes:

On the successful completion of the course, stgdeilitbe able to

CO1 | find nth derivative, determine the expansiorfugictions and find | Understand, Apply
convergence of series and improper integrals.

CO2 | find partial differentiation and evaluate aaga volume using Apply, Evaluate
multiple integrals.

CO3 | convert line integrals to surface integrals @mldme integrals, Apply, Evaluate
determine potential functions for irrotationalderfields.

CO4 | solve linear system of equations and deterthia@igen vectors of Apply, Analyse

the matrix. Evaluate,
CO5 | learn concept of optimization and optimizatiechniques. Apply, Analyse,
Evaluate,

ELECTRICAL ENGINEERING (EEE-101)

Type L T P Credits
BSC 3 0 2 4

Prerequisite:
Course Content:

Unit-1: DC Circuit Analysis and Network Theorems: CircGidncepts: Concepts of Network, Active
and Passive elements, voltage and current souweasept of linearity and linear network, unilateral
and bilateral elements. R L and C as linear elemaeéaurce Transformation. Kirchhoff's Law; loop
and nodal methods of analysis; star — delta tramsftton; Network Theorems: Superposition
Theorem, Thevenin’s Theorem, Norton’s Theorem, Maxn Power Transfer Theorem. (Simple
Numerical Problems)



Unit-2: Steady State Analysis of Single Phase AC CircéiG:Fundamentals: Sinusoidal, Square and
Triangular waveforms — average and effective valdiesn and peak factors, concept of phasors,
phasor representation of sinusoidally varying \gdtaand current. Analysis of series, parallel, and
series — parallel RLC Circuits: Apparent, Active Reactive Powers, Power factor, causes and
problems of low power factor, power factor improvermh Resonance in Series and Parallel Circuits,
Bandwidth and Quality Factor. (Simple Numerical itemns)

Unit-3: Three Phase AC Circuits: Three Phase System —eitsssity and advantages, meaning of
phase sequence and star and delta connectionsiceédlaupply and balanced load, line and phase
voltage / current relations, three phase powerisndeasurement. (Simple Numerical Problems)
Measuring Instruments: Types of instruments: Caiesibn and Working Principles of PMMC and
Moving Iron type Voltmeter & Ammeters, Single Ph&mamometer Wattmeter and Induction Type
Energy Meter, use of Shunts and Multipliers. (SenNlumerical Problems on Energy Meter, Shunts
and Multipliers)

Unit-4: Introduction To Power System: General layout ofcEleal Power system and functions of its
elements, standard transmission and distributidtages, concept of grid. Magnetic Circuit: Magnetic
circuit concepts, analogy between Electric & Magnetrcuits, Magnetic circuits with DC and AC
excitations, Magnetic leakage. B-H curve, Hysteremnd Eddy Current looses, Magnetic circuit
calculations mutual Coupling. Single Phase Tramséor Principle of Operation, Construction, e.m.f.
equation, equivalent circuit, Power losses, efficie introduction to auto transformer. (Simple
Numerical Problems)

Unit-5: Electrical Machines: Principles of electro mechah&nergy conversion.

DC Machines: Types of DC machines, e.m.f. equatibgenerator and torque equation of motor,
characteristics and applications of dc motors. (f@Numerical Problems). Three Phase Induction
Motor: Types, Principle of Operation, Slip — torqGearacteristics, applications. (Simple Numerical
Problems). Single Phase Induction Motor: PrincipfeOperation and introduction to methods of
starting, applications. Three Phase Synchronoushias: Principle of Operation of alternator and
synchronous motor and their applications.

Lab Work:

A minimum ten experiments out of the following list

1. Verification of Kirchhoff's laws.

2. Verification of (1) Superposition Theorem (2) Theweés Theorem (3) Maximum Power
Transfer Theorem.

3.  Measurement of power and power factor in a 1 — @eaes inductive circuit and study
improvement of power factor using capacitor.

4.  Study of phenomenon of resonance in RLC seriesitiand obtain the resonant frequency.

5. Measurement of power in 3 — @ circuit by Two Wattenenethod and determination of its
power factor.

6. Determination of parameter of ac 1 — @ series Ri/€Cu@.

7. Determination of (1) Voltage Ratio (2) Polarity a(®) Efficiency by load testof a 1 — &
Transformer.

8. To Study speed control of dc shunt motor usingAthpature Voltage Control (2) Field Flux
Control.

9. Determination of Efficiency of a dc shunt motorlbgd test.

10. To study running and speed reversal of a 3 — @atiolu motor and record its speed in both
direction.

11. To measure energy by a 1 — @ energy meter andiegerror.

12. Department may add any three experiments in theealist.



Text and Reference Books:

V. Del Toro, “Principles of Electrical Engineerin§trentice Hall International

I. J. Nagarath, “Basic Electrical Engineering” T&a - Graw Hill

D. E. Fitzgerald & A. Grabel Higginbotham, “BasiteEtrical Engineering” Mc - Graw Hill
Edward Hughes, “Electrical Technology” Longman

T. K. Nagsarkar & M. S. Sukhija, “Basic Electri¢ahgineering” Oxford University Press
H. Cotton, “Advanced Electrical Technology” WheeRarblishing

W. H. Hayt & J. E. Kennely, “Engineering Circuit Alysis” Mc - Graw Hill

Noohr~wbdE

Course Outcomes:

1. Understand the common electrical elements and theinaviour with insight
applications.

2. Analyze the ac circuit and calculate the variouspeeters.

3. Understand the 3-phase connections of source aw i@rious electrical measuring
instruments and measurement of 3-phase power.

4. Understand the structure of Power system and @rabnetic circuit with working &

applications and 1-phase transformer. Calculatevr@us parameters of magnetic
circuits and transformer efficiency.

5. Understand the electromechanical energy converdigrhase & 3-phase Induction
motor and Synchronous machines with characteri&tiapplications.

ENGINEERING MECHANICS (EME-101)

Type L T P Credits
ESC 3 0 0 3

Prerequisite: Class XII Mathematics & Physics
Course Objective: To provide the basic fundamentals of forces, momesttesses and strains.
Course Content:

Unit-1:

Two Dimensional Force SystemsBasic concepts, Laws of motion, Principle of Trarssmbility of
forces, Transfer of a force to parallel positioesBitant of a force system, Simplest Resultantved T
dimensional concurrent and Non-concurrent Forcdesys, Distributed force system, Free body
diagrams, Equilibrium and Equations of Equilibriufpplications.

Friction: Introduction, Laws of Coulomb Friction, Equilibm of Bodies involving Dry-friction, Belt
friction, Applications.

Unit-2:

Beam Introduction, Shear force and Bending Momentf@éntial Equations for Equilibrium, Shear
force and Bending Moment Diagrams for Staticallyddminate Beams.

Trusses: Introduction, Simple Truss and Solution of Simpless, Method of Joints and Method of
Sections.

Unit-3:

Centroid and Moment of Inertia: Centroid of plane, curve, area, volume and comedsitdies,
Moment of inertia of plane area, Parallel Axes Teem Perpendicular axes theorems, Principal
Moment Inertia, Mass Moment of Inertia of CircuRing, Disc, Cylinder, Sphere and Cone about
their Axis of Symmetry.



Unit-4:

Simple Stress and Strain:Introduction, Normal and Shear stresses, StregsinSDiagrams for
ductile and brittle material, Elastic Constantse@mensional Loading of members of varying cross-
sections, Strain energy.

Compound stress and strainsintroduction, state of plane stress, Principalsstrand strain, Mohr’s
stress circle, Theories of Failure.

Unit-5:

Pure Bending of Beams:ntroduction, Simple Bending Theory, Stress in bgarhdifferent cross
sections.

Torsion: Introduction to Torsion of circular shaft, combinbdnding & torsion of solid & hollow
shafts.

Text and Reference Books:

Engineering Mechanics by R.K.Bansal

Strength of Materials by R.K. Rajput

Engineering Mechanics by Irving H. Shames, Preria#
Mechanics of Materials by E. P. Popov, PHI

Strength of Materials by Ryder

Mechanics of Material by Gere & Timoshenko
Engineering Mechanics by A. Nelson

Engineering Mechanics by U.C. Jindal

Engineering Mechanics Statics by J. L. Meriam & K@ige
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Course Outcomes:

Apply basic principal of mechanics and its appl@atin engineering problems.

Determine resultants and apply conditions of stdpailibrium to plane force systems

Identify and quantify all forces associated witstatic framework

Generate and sketch shear force and bending matagrams

Derive and apply stress and strain relationshipsingle and compound members subject to
axial force, bending moment and torsion.
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PROFESSIONAL COMMUNICATION (HHS-103)

Type L T P Credits
HSMC 2 0 2 3

Prerequisite: NIL

Course Objectives:
The Objective of this course is to educagestudents about Convey their messages through
constructive writing and Draft potent E-Mails,tét, proposals and reports

Course Content:

Unit-1: Fundamentals of Technical Communication

Process of communication, language as a tool ofmoamcation, levels of communication, flow of
communication, barriers to communication, commuieca across cultures; Technical
Communication: meaning, significance, charactesstdifference between technical and general
communication.



Unit-2: Elements of Written Communication:

Words and phrases, word formation, synonyms andngnts, homophones, one word substitution,
sentence construction, paragraph construction,

Unit-3: Forms of Technical Communication

(A) Business letters, job application letter ansurae, business letters: sales & credit lettererkedf
enquiry, letters of quotation, order, claim and uatipent letters, official letters: D.O. letters,
government letters, letters to authorities, etc.

(B) Technical Reports: general format of a repfammal and informal reports, memo report, progress
report, status report, survey report, trip repoamplaint report, , Joining Report ,laboratory mpo
research papers, dissertations and theses. E-mi@igyTechnical Proposals: purpose, charactessti
types, structure.

Unit-4: Presentation Strategies

Defining the subject, Scope and purpose, analyautience & locale, collecting materials, preparing
outlines, organising the contents, visual aids,noaa of delivery, extemporaneous, manuscripts,
impromptu, non- verbal strategies.

Unit-5: Value-based Text Reading

(A) Study of the following essays from the texbkavith emphasis on writing skills:

1. Man and Nature by J. Bronowski
2. The Language of Literature and Science lmoAs Huxley
3. The Aims of Science & the Humanities by Mgp&dPrior
4. Gods in this Godless Universe by Bertrand Russell
5. Science and Survival by Bargn@®noner
(B) Readings of selected short stories:
1. The Renunciation by Rabindranath Tagore
2. The Lament by Anton P. Chekhov
3. The Barber’s Trade Union by Mulk Raj Anand
4. The Eyes Are Not Here by Ruskin Bond
Lab Work:

Interactive practical sessions with emphasis ohgresentations/ spoken communication:
1. Group Discussions: selected topical issues to $udsed in groups.
2. Mock interviews
3. Communication skills for seminars/conferences/wdgs with emphasis on non-verbal skills.
4. Presentation skills for technical papers/projepores/professional reports.
5. Theme presentation/ key note presentation basedroect argumentation methodologies.
6. Argumentative skills
7. Role play

8. Comprehension skills based on reading and listemiagtice, asking questions.

9. Introduction to International Phonetics Alphabets

10. Audio Visual demonstration of effective communicatstrategies & TED Talks

Text and Reference Books:

1. ‘Improve Your Writing’, V N Arora and Laxmi Chandr®xford University Press, New Delhi

2. 'An Anthology of English Short Stories’, edited ByP Singh, Oxford University Press.

3. ‘Technical Communication- Principles and Practiddgenakshi Raman & Sangeeta Sharma,
Oxford University Press, New Delhi.

4. Effective Technical Communication, by Barun K Mijtxford University Press.

5. Business Correspondence & Report Writing by R.Gr®la & Krishna Mohan, Tata McGraw
Hill, N.D.

6. Developing Communication Skills by Krishna MoharM&era Banerjee, Macmillan India.



7. ‘Technical Communication- Principles and PractidesM R S Sharma, Oxford University
Press, New Delhi.

8. Sethi and Dhamija, ‘A Course in Phonetics and Spdkeglish’, Prentice Hall of India, New
Delhi.

9. Joans Daniel, ‘English Pronouncing Dictionary’, Gaidge University Press.

10.R. K. Bansal & J.B. Harrison, Spoken English faditn Orient Longman.

11.Excellence in Business Communication, Boeuve &ITHntl Courtland.

Course Outcomes:

At the end of this course students should be able t

Effectively communicate their ideas in the contenapp global competitive environment.
Convey their messages through constructive writing.

Draft potent E-Mails, letters, proposals and report

Present their presentations along with using alinees of delivery with clarity and
thoroughness.

Solve problems based on real time situations amncliate them eventually.

PwbhE

o

ENGLISH LANGUAGE AND COMPOSITION (HHS-101)

Type L T P Credits
HSMC 2 0 0 2

Prerequisite:

Course Obijectives:
The objective of this course is to educate theesttglabout

1. Write professional statements & organizatiormahmunications.
2. Develop writing skills by applying different ategies on organization system.
3. Develop the project reports, their relevance sigdificance

Course Content:

Unit-1: Basic Applied Grammar and Usage (Sentenceti$icture-1)

Constituent of a sentence- noun, verb, adjectivepgsition, etc.; use of articles, adjectival forms
prepositions, adverbs; verb forms; finite and nioité verbs, gerund and participles, auxiliary \gerb
Tense and mood, Subject- verb concord, pronounozdnc

Unit-2: Sentence Structure-2

(i) adverb clause, adjective clause, noun-cla@genegation and interrogation; (iii) passive; )(iv
exclamatory; (v) transformations; (vi) tense fornp&j) varieties of sentences; (viii) placement of
modifiers

Unit-3: Paragraph Writing

Structure of Paragraph, Topic Sentence, ConstruafdParagraph, Technique of Paragraph writing,
Unity, Coherence, Emphasis

Unit-4: Comprehension and Précis Writing

Reading and listening comprehension, improving aetmgnsion skills, précis writing

Unit-5: Short Essay Writing

Dimension of essay writing- literary, Scientifico@parison and Contrast, Narrative, Descriptive,
Reflective, Expository, Argumentative and Imagineati



Text and References Books:

1. Das, B K and A David, ‘A Remedial Course in Englfsh Colleges’, (Book -1, 2, 3) Oxford
University Press, New Delhi.

2. Sinha, R P, ‘Current English Grammar and Usage @amposition’, Oxford University Press,
New Delhi.

3. Wren, P C & Martin, ‘English Grammar and Compositj&s Chand & Co Ltd. New Delhi.

4. A. S. Horne, Guide to Pattern and usage in Englstiord University Press, N.D.

5. M. L. Tickoo & A. E. Subramanian, Intermediate Graar, usage & composition, Orient
Longman

Course Outcomes:

1. Write professional statements & organizational camitations.
2. Develop writing skills by applying different strgies on organisation system.
3. Develop the project reports, their relevance agdiicance.

ENGINEERING CHEMISTRY (BCY-102)

Type L T P Credits
BSC 3 0 2 4

Prerequisite: Basic knowledge of Maths (12 Level)
Course Objectives:

The objective of this course is to make studengsnleghe laboratory skills needed to design safe
conduction of reactions and experiments in Chemisthe student will acquire a foundation of
Chemistry to enable them to understand and chyiaatlerpret the primary research in Chemistry.

Course Content:

Unit-1:

Bonding: CFT, Electronic Spectra and Ligands (strong andikwéeld), Phosphorescence and

Fluorescence, Jablonski diagram, hydrogen bondmigtheir effect on physical properties, Metallic

bonds, Classification and Applications of Liquigstals, Band Theory of Solids and superconductors.
(Lectures: 7-8)

Spectroscopy: Basic Principles, Instrumentation and Applicai@i UV-VIS and IR Spectroscopy.

(Lecturestp

Unit-2:

Chemical Kinetics: Second order reactions. Determination of ordastfnd slow reaction, steady

state approximation, Temperature effect, ConcepAativated Complex/Transition State: Energy of

activation, Potential energy surface, Theoriesealction rate: Collision and Transition State theori

in terms of enzyme catalysis. (uees: 4-5)
Unit-3:

Electrochemistry: Dry and fuel cells, electrochemical cell, Solafi€, Disensitized cell, Photovoltaic
cell. (Lectures: B-4

Environmental Chemistry: Air and Water Pollution, analysis of gaseousueffits oxides of Nitrogen,
oxides of Sulphur and 43, chemical analysis of effluents liquid stream§&IB COD, control of
pollution, Depletion of ozone layer. (Lectures: 5-p
Unit-4:



Stereochemistry: Stereoisomerism of organic compounds containing &ntwo chiral centers.
Enantiomers & Diastereomers, E-Z nomenclature, €figuration, Atropisomerism, and Optical
isomerism in Allenes, biphenyl and Spiranes, Caciichroism. (teres: 5-6)
Reaction Mechanism: Inductive, Electromeric and Mesomeric effectaidytof reaction intermediates
(Carbanion, carbocation, carbene, nitrene and lme)zmechanism of nucleophilic and electrophilic
substitution reactions. Mechanism and applicatioiolwing reactions:

a) Suzuki-Miyaura Cross coupling reaction

b) Fries and Photo-Fries Rearrangement

c) Wagner- Meerweir Rearrangement

d) Umpolung Reactions

e) Reaction of vision (Lectures: 4-5)

Polymers: Introduction and their classifications, typespaflymerization, Free radical, anionic and
cationic polymerization, Preparation, Rheologicebpgerties and uses of some common polymers.
Synthetic Polymers (carbon framework, silicon framek, fluorinated polymer), Conducting and
Biodegradable polymers. (Lectures)
Water Analysis: Introduction; Hardness of Water- cause, types,sumisadvantages of using hard
water for domestic and industrial purposes, Softgrof hard water, Chemical analysis of Water-
estimation of free chlorine, total alkalinity, hasks, Numerical based on determination of hardness.
(Lecturesby-

Lab Work:

1. Determination of alkalinity in given water sample.
a. Sodium Carbonate & Sodium Bicarbonate
b. Sodium Carbonate & Sodium Hydroxide
2. Determination of temporary and permanent hardnesgter sample using EDTA as standard
solution.
Determination of Chloride content of water by MahMethod.
Determination of Chlorine content in Bleaching p@wnd
Determination of strength of supplied Ferrous Amimon Sulphate (FAS) solution in using
external, internal indicators.
Determination of viscosity of a given liquid by @stld’s viscometer.
Determination of surface tension of a given lignydStalagmometer.
pH determination of given sample.
Determination of iron content of water by Mohr’s tided.
10 Determination of Dissociation constant of weak adg conductometric Titration.

ok ow

©o~NO

Text and Reference Books:

1. Advance Organic Chemistry by Jerry March, ThirdtBdi Wiley Eastern Limited, New Delhi.

2. Organic Chemistry by Morrision & Boyd, Allyn and &an, Inc. Boston.

3. Physical Chemistry by Puri, Sharma & Pathania, iPAtkins & Julio de Paula, Arun Bahl,
B.S. Bahl & G.D.Tuli.

4. Textbook of Physical Chemistry by S. Glasstone, tilan and Co. Ltd., London.

5. Chemical Kinetics and Reaction Dynamics by Purgr8ta & Pathania.

6. Principles of Polymerization by George Odian.

7. Polymer Science by V. R. Gowarikar, N. V. Vishwdraat and J. Shridhar, Wiley Eastern Ltd.,
New Delhi.

8. Principles of Instrumental Analysis by Douglas &kbog, Saunder College Publishing Co.,
New York.

9. Engineering Chemistry by Jain & Jain, Dhanpat Rablication Co., New Delhi.



10. Application of Absorption Spectroscopy of Organionounds by John R. Dyer, Prentice

Hall of India Pvt. Ltd., New Delhi.

11. Spectroscopy of Organic Compounds by P.S. Kalft, $harma.

Course Outcome:

5.

6.

1. Interpret UV-Visible and IR-Spectra. (Apply)
2.
3. Understand different aspects of corrosion (Chemieald electrochemical corrosion,

Describe a reaction rate having various reactideis:. (Understand)

mechanism, factors affecting, protection and pecattiproblems, prevention methods).
Thermodynamic overview of electrochemical proces$®sversible and irreversible cells.

(Understand)

Gain hands-on experience in making different polgnelistinguish between different

polymeric structures, classify polymers and analyee polymerization mechanism. The uses
of polymers in different walks of life. (Apply)

Knowledge of conductivity polymers, bio-degradaptdymers and fiber reinforced plastics.

(Understand)

Acquire knowledge about water and treatment of iipal water. (Understand)

Experimental Outcome:
The chemistry laboratory course will consist of esqments illustrating the principles of chemistry
relevant to the study of science and engineerihg. Skiudents will learn to:

1.

2.
3.

4.

Design and carry out scientific experiments as aeglaccurately record and analyze the results
of such experiments

Communicate the results of scientific work.

Measure molecular/system properties such as sutiesion, viscosity, conductance of
solution.

Chemical analysis of water-hardness, alkalinity,gtd chloride content.

Expected Experimental Learning Outcomes
The chemistry laboratory course will consist of esqments illustrating the principles of chemistry
relevant to the study of science and engineerihg.skudents will be able to:

1.

2.

3.

© N

Design and carry out scientific experiments as aeglaccurately record and analyze the results
of such experiments. (Apply, Analyse)

Be skilled in problem solving, critical thinking @ranalytical reasoning as applied to scientific
problems. (Apply, Analyse)

Clearly communicate the results of scientific wamnkoral, written and electronic formats to
both scientists and the public at large. (Apply)

Explore new areas of research in both chemistryadined fields of science and technology.
(Analyse)

Appreciate the central role of chemistry in ouristcand use this as a basis for ethical
behavior in issues facing chemists including aneustanding of safe handling of chemicals,
environmental issues and key issues facing ouregodn energy, health and medicine.
(Understand)

Design and carry out scientific experiments as aglaccurately record and analyze the results
of such experiments. (Apply)

Communicate the results of scientific work. (Undznsl)

Measure molecular/system properties such as sut@csion, viscosity, conductance of
solution. (Apply)

Perform Chemical analysis of water-hardness, alkglipH and chloride content.



MATHEMATICS-II (BMA-102)

Type L T P Credits
BSC 3 1 0 4

Prerequisite: NIL
Course Obijectives:

The objective of this course is to educate thdesits about:
» ordinary differential equations and their applioas as mathematical models.

» series solutions of ordinary differential equas@nd special functions.
» Laplace transform, Fourier series, differential@&ens and boundary value problems.

Course Content:

Unit-1: Ordinary Differential Equations

First order ordinary differential equations, Existe and uniqueness of solutions of initial value
problems, Solution of higher order linear diffeiahtquation with constant coefficients, Solutidn o
second order differential equations by changingeddpnt and independent variables, Cauchy- Euler
equations, Methods of diagonalization, undetermireefficients and variation of parameters:
Nonlinear equations, Linear and nonlinear modetfstial value and boundary value problems,
Systems of equations. Application of differentigjuations as mathematical models, Models from
population dynamics, Newton’s Law of cooling, etectircuit, Oscillation of spring.

Unit-2: Series Solutions of Ordinary Differential Equations & Special Functions

Ordinary and singular points of an equation, Poseies solutions, Frobenius method, Bessel's and
Legendre’s equations and their series solutionspdtties of Legendre’s polynomials and Bessel's
functions, Generating functions, Fourier- Bessegkseand Fourier-Legendre series expansions, sturm-
Liouville Problem and related theorems.

Unit-3: Laplace Transform

Laplace transform, Existence conditions and RO@erise Laplace transform, Operational properties,
Convolution, Unit step function, Dirac-Delta furanti Periodic functions, Applications to solve IVP
and BVP: Linear ordinary differential equationsaisfer function and control system analysis.

Unit-4: Fourier Series and Partial Differential Equations

Orthogonal functions, Fourier series, existenaeddmns, Fourier series of even and odd functions,
convergence of Fourier series, Fourier half rarggees, Harmonic analysis, Complex Fourier series
and frequency spectrum.

Development of partial differential equations araluBons, Solution of first order partial differeat
equations, Solutions of linear higher order padiéferential equations with constant coefficients.
Unit-5: Boundary-Value Problems

Classification of second order partial differentsjuations, Derivation of heat and wave equations,
solutions in rectangular coordinates by separatianable method, solution of Laplace equation,
D’Alemberts solution of wave equation, Non-homogare equations and boundary conditions,
Orthogonal series expansions, Fourier series indingensions, Boundary value problems in polar,
cylindrical and spherical coordinate systems aed tolutions.

Text and Reference Books:

E. A. Coddington, An Introduction to Ordinary Diféatial Equations, Practice Hall, 1995.
l.

1.
2. I. N. Sneddon, Elements of Partial Differential ations, McGraw-Hill 1957.



1. Dennis G, Zill & Michael R. Cullen; Advanced Engereng Mathematics, Jones & Bartlett
Publishers. %' Edition.

3. R. K. Jain & S.R.K. lyengar; Advanced Engineeringthematics, Narosa Publishing House,
2002.

4. Erwin Kreyszig; Advaced Engineering Mathematic$rdViley & Sons 8 Edition.

Course Outcomes:

On the successful completion of the course, stsdeititbe able to

CO1 | solve first and higher order ordinary differahéquations. Apply, Analyse
Evaluate,
CO2 | find series solutions of ordinary differenegluations and learn Apply, Analyse
Bessel's and Legendre’s function and its appbeet Evaluate,
CO3 | solve IVR and BVR using Laplace Transform. Apply, Analyse
Evaluate,
CO4 | find Fourier series expansion of given functéoid solve partial Apply, Analyse
differential equations. Evaluate,
CO5 | solve boundary value problems using variabp@rsble method etc{  Apply, Analyse
Evaluate,

ELECTRONICS & INSTRUMENTATION ENGINEERING (EET-102)

Type L T P Credits
ESC 3 0 0 3

Prerequisite: NIL

Course Objectives:
1. To enhance the fundamental knowledge in electroemggneering and its application relevant
to various streams of science and technology
2. To make student conversant with the basic knowledgestrumentation devices.
3. To acquaint the students with basic knowledge gitalielectronics.
4. To develop an understanding of the basic concd@d®, FET, CRO, ammeter & voltmeter

Course Content:

Unit-1:

P-N Junction Diode, V-I Characteristics, Diode Apation as Rectifier (Half Wave & Full Wave),

Zener Diode and its Applications.

Unit-2:

Introduction of Bipolar Junction Transistor, FETp@ications, demo, explanation, OPAMP and its
Applications.

Unit-3:

Boolean Algebra, Logic Gates, Concept of UniverGalte. Basic Combinational Circuits: Adder,
Subtractor, Sequential Circuits: Flip-Flops, Regist

Unit-4:

Functional Elements of Instruments, Classificat®&rCharacteristics, Types of Errors, Active and
Passive Transducers and their Characteristics, LVDT

Unit-5:



Display Devices: Seven Segment Display, Alphanuen@isplay, LCD, Dot Matrix Displays,
Electronic Ammeter and Voltmeter, Digital Multi-neet Cathode Ray Oscilloscope.

Text and Reference Books:

1. Malvino, A.P. / “Electronics Principles” / Tata Mc&@-Hill / 6" Ed.

2. Boylestad, Robert & Nashelsky, Louis / “Electrobievices & Circuit Theory” / Prentice Hall
of India / " Ed.

3. H.S. Kalsi/ “Electronic Instrumentation” / Tata Kcaw-Hill

4. Malvino & Leach / “Digital Principles & Applicatiost / Tata McGraw-Hill / §' Edition.

5. Sedra, Adel S., Smith, Kenneth C. / “Microelectmfiircuits”/ Oxford University Press /"5
Edition.

6. Sawhney AK/ “Electrical and electronic Measuremantl Instrumentation”/ Dhanpat Rai &
sons.

7. Lectures of NPTEL

Course Outcomes:

The students will have basic knowledge of Electsrand instrumentation engineering related to
Diode, BJT, FET, digital electronics, transduceZfO etc. and they will apply fundamental
principles of the related electronics circuit tovgopractical problems related to engineering
applications.

ENGINEERING GRAPHICS (ECE-102)

Type L T P Credits
ESC 0 0 6 3

Prerequisite: NIL

Course Objectives:

To follow basic drawing standards and conventions.

To develop skills in three —dimensional visualiaatof engineering components.
To prepare sectional views of solids.

To draw the development of surfaces and estimatstieet metal requirement.
To development an understanding of solid modelsiggiCAD software.
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Course Content:

Unit-1: Lettering and Dimensioning

Introduction, lettering practice, Elements of dirseming- system of dimensioning.

Geometric Construction: Free hand sketching, Csadation, Special curves.

Engineering scales.

Unit-2: Projection of points and Projection lines

Projection of Points: First and Third Angle projeat Projection of Points. Projection of Lines;
Projection of straight lines (First angle projeationly); Projection of lines inclined to one plazed
both plane, true length and true inclinations.

Unit-3: Projection of Solids and section of solids

Projection of solids: Classification of solids, f&aion of solids in simple position, Projection of
solids inclined to one plane. Sections of solidgghRregular solids and auxiliary views for thedru
shape of the sections.

Unit-4: Development of surfaces



Development of surfaces for various regular solids.

Isometric Projection and Perspective projection

Isometric Projection: Isometric scales, Isometrgjgctions of simple and combination of solids:
Perspective projection: Orthographic representatibperspective views — Plane figure and simple
solids — Visual ray method.

Unit-5: Orthographic Projection

Conversion of pictorial views into orthographic jaaion.

Introduction to auto CAD

Text and Reference Book(s)

1. Venugopal K and Prabhu Raja V, “ Engineering GraghiNew AGE International Publishers
2015.

2. N.D. Bhatt, Engineering Drawing, Charotar publighirlouse.

3. Natarajan, K.V., A Text book of Engineering GragghiDhanalakshmi Publishers, 2012.

4. K.L. Narayana, P. Kannaiah &K . Venkata Reddy N&ye International Publishers.

Course Outcomes:

Prepare drawing as per standards.

Solve specific geometrical problems in plane geoynetvolving lines, plane figures and
special Curves.

Prepare sectional views of solids.

Draw isometric drawings of combined solids and sexgpmponents.

Produce orthographic projection of engineering congmts working from pictorial drawings.
Prepare solids modeling of machic@nponents using CAD software.

N
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CONCEPTS OF COMPUTER & C PROGRAMMING (ECS-102)

Type L T P Credits
ESC 3 0 2 4

Prerequisite: NIL
Course Content:

Unit-1:

Introduction to Computers: Computer hardware Corepts) peripherals and their functions, Number
Systems and conversion methods, Concept of aniignrtermination and correctness. Algorithms to
programs: specification, top-down development an@pwise refinement, Introduction to
programming environment, use of high level prograngranguage for the systematic development
of programs. Introduction to the design and impletagon of correct, efficient and maintainable
programs, Structured Programming, Trace an algarithdepict the logic.

Unit-2:

Basic operating System Concepts: Introduction of-IM3S, WINDOWS, and LINUX Operating
Systems, Functional Knowledge of these operatirgesys, Introduction of basic commands of
LINUX and Editors, Managing Files and Directories LINUX, Programming Environment in
LINUX, Writing and executing programs in LINUX.

Unit-3;



Programming in C: History, Introduction to C Prograing Languages, Structure of C programs,
compilation and execution of C programs, Debugdieghniques, Data Types and Sizes, Declaration
of variables, Modifiers, Identifiers and keyworddymbolic constants, Storage classes (automatic,
external, register and static), Enumerations, conthliae parameters, Macros, The C Preprocessor.

Unit-4:

Operators: Unary operators, Arithmetic & logicakogtors, Bit wise operators, Assignment operators
and expressions, Conditional expressions, Precedamt order of evaluation. Control statements: if-
else, switch, break, and continue, the comma oprergoto statement. Loops: for, while, do-while.
Functions: built-in and user-defined, function @eation, definition and function call, and paramete
passing: call by value, call by reference, recwsivnctions, Multi-file programs. Arrays: linear
arrays, multidimensional arrays, passing arrayanotions, Arrays and strings.

Unit-5:

Structure and Union: definition and differencedf-seferential structure. Pointers: value at (*)dan
address of (&) operator, pointer to pointer, Dynaiiemory Allocation, calloc and malloc functions,
array of pointers, function of pointers, structuaesl pointers. File Handling in C: opening and icigs
a data file, creating a data file, read and witections, unformatted data files.

Lab Work:

1. Write C program to find largest of three integers.
2. Write C program to check whether the given strgigalindrome or not.
Write C program to find whether the given integer i
(). a prime number
(il). an Armstrong number.
Write C program for Pascal triangle.
Write C program to find sum and average of n integgng linear array.
Write C program to perform addition, multiplicatidnanspose on matrices.
Write C program to find Fibonacci series of iteratimethod using user-defined
function.
Write C program to find factorial of n by recursiosing user-defined functions.
Write C program to perform following operationsumsing user defined functions:
(i) Concatenation
(i) Reverse
(iif) String Matching
10.Write C program to find sum of n terms of series: n
n*2/2! + n*3/3! - n*4/41 + ...............

11.Write C program to interchange two values using
(i). Call by value.
(ii). Call by reference.
12.Write C program to sort the list of integers ustlypamic memory allocation.
13.Write C program to display the mark sheet of astdising structure.
14.Write C program to perform following operations aeata files:
(1) Read from data file.
(i)  Write to data file.
15.Write C program to copy the content of one filatmther file using command line
argument.

w

No ok

© ™

Text and References Books:



1. Kernighan, Ritchie, “The C Programming Language] P

2. V. Rajaraman, “Fundamentals of Computers”, PHI

3. Peter Norton’s, “Introduction to Computers”, TMH

4. Gottfried, “Programming in C”, Schaum’s Series,a BtcGraw Hill
5. Yashwant Kanitkar, “Working with C”, BPB

6. E. Balagurusamy, “Programming in ANSI C”, TMH

Course Outcomes:

1. Identify the parts of the computer system and empthe functioning of its components
alongwith the process of problem solving. (Remembaderstand)

Design an algorithmic solution for a given probland translate it into a program. (Design)
Understand different operating systems, relate@epots and their functions. (Understand)
Use the appropriate control statements to solvgitren problem. (Apply)

Implement different Operations on arrays and ugsgtfans to solve the given problem.
(Apply)

Understand pointers, structures and unions & Implanfile Operations in C programming.
(Understand, Apply)

ablrwn
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WORKSHOP PRACTICE (EWS-102)

Type L T P Credits
ESC O 0 4 2

Prerequisite:

Course Objectives:

To provide fundamental knowledge and exposure tmys manufacturing processes and equipments.
Course Content:

1. Carpentry Shop:

Practice (I): To prepare half lap corner joint from given pieoésnango wood.

Practice (ll): To prepare mortise and tenon joint from given @seof mango wood.

Instructions: Description and demonstration of different toolsinfs along with advanced
Carpentry  joints, classification and definition of  timber, wood seasoning,
demonstration of wood working lathe and advancedsepotools used in carpentry work, safety
precaution during actual working

2. Fitting and Bench working Shop:

Practice (I): To prepare male-female joint from given piecemddl steel.

Practice (Il): To prepare practice work piece involving marking,easuring, sawing,
drilling and tapping operations.

Instruction:  Classification and description of different toolssed in fitting shop e.g.
marking and measuring tools , holding and suppgtiols, striking tools and cutting tools etc. etgf
precaution during actual working.

3. Black Smithy Shop:



Practice (I): To prepare ‘L’ shape job from given piece of nstéel rod by hand forging.

Practice (ll): To prepare a ‘Ring’ from given piece of mild steadl by hand forging.

Instructions: Description of various forging processes done ifacksmithy work e.g.
upsetting, drawing down, punching, bending, fullering etc, classification dan
description of different tools, equipments usedlisck smithy shop, safety precaution during actual
working.

4. Welding Shop:

Practice (l): To prepare simple butt joint and lapinb by electric arc welding from given
pieces of mild steel.

Practice (Il): To prepare simple lap joint by oxcetylene gas welding and gas flame
cutting practice.

Instructions: Concept of welding, classthtion and explanation of various types of welding
with the help of flow chart, description of differtetools. Equipment required for arc welding and ga
welding, demonstration of various types of flamedOxy-acetylene gas welding, setting of current
and selection of electrodes along with differentldivey joints, safety precaution during actual
working.

5. Sheet Metal Shop:

Practice (I): To prepare a funnel complete with soldering frgiien G.I. sheet.

Practice (Il): To fabricate tray / tool box or electric panel bom given G.1. sheet.

Instructions: Classification and description of different type$ tools, equipment used in
sheet metal work, different types of metals usedhieet metal shop e.g. Galvanized iron, black iron,
copper, aluminum etc, concept of development diases along with different types of joints in sheet
metal work, safety precaution during actual working

6. Machine Shop:

Practice (I): To prepare a job by plain turning, facing, stepitug and chamfering operation from
given mild steel rod.

Practice (II): To prepare a job by taper turning, threading, kngrloperations from given
mild steel rod.

Instructions: Classification of lathemachines, different parts of lathe machine, toolsd a
equipment used, explanation and demonstration rdws operations on lathe machine, tool geometry
of single point cutting tool, cutting speed, feedl alepth of cut in turning, safety precaution dgrin
actual working.

7. Foundry Shop:

Practice (I): To prepare a mould of given pattern in Green Sand.

Practice (ll): To prepare a mould with two step pulley with runaed riser.

Instructions: Description and use of various foundry tools, €ipflat rammer, hand rammer, strike
off bars, vent wire, trowels, hand riddle etc. Typé various molding sands, types of patternsgpatt
materials, pattern allowances, safety precautiomsd actual working.

Course Outcomes:

Students will be aware of Turning operationd athe.

They will be able to prepare various typesaifts in Fitting Shop.
Students will be made aware of Forging and Wkgl@rocesses.
Students will be able to manufacture produgt€asting, Welding etc.
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ENVIRONMENT AND ECOLOGY (ECE-104)

Type L T P Credits
MC 2 0 0 0

Prerequisite: NIL
Course Obijectives:

1. To make students understand and appreciate theafrite in all its forms, the implication of
the life style on the environmental.

To understand the various causes for environmeegadation.

To understand individual contribution in the enuingental pollution.

To understand the impact of pollution at the gldbaél and also in the local environment.
To understand the concept of sustainable developmen

akrown

Course Content:

Unit-1:

Definition, Scope and importance, Need for Publiageness, Environment definition, Ecosystem,
Concept of ecosystem, Structure and function od@rsystem, Energy flow in ecosystem, Ecological
succession, Balanced ecosystem, Human activitges] Bhelter, Economic and Social Security.
Effects of Human Activities on Environment: Agritwle, Housing Industry, Mining and
Transportation Activities, Basic of Environmentaldact Assessment, Sustainable Development.
Unit-2:

Natural Resources: Water Resources — Availability Quality Aspects, Conservation of water, Water
Borne Diseases, Water induced Diseases, Fluoridelgmns in Drinking water, Mineral Resources,
Forest Wealth, Material Cycles- Carbon, Nitroged &ulphur Cycles.

Energy — Different Types of Energy, Electro-magnefRadiation, Conventional and Non-
Conventional Sources, Hydro Electric Fossil Fueté&h Nuclear, Solar, Biomass, Bio-gas, Hydrogen
as an Alternative Future Sources of energy.

Unit-3:

Environmental Pollution: Water Pollution, Land Ribn, Noise Pollution , Public health aspects, Air
Pollution, Soil pollution, Marine Pollution, TheahPollution, Nuclear Hazards.

Solids Waste Management: Cause, effects and cameakures of urban and industrial wastes, Role
of an Individual in prevention of pollution, Polloh case studies, Disaster management: Floods,
earthquake, cyclone and landslides.

Unit-4:

Current Environmental Issue of Importance, Popoilaterowth, Variation among nations, Population
explosion , family welfare Programme, Climate Chengnd Global Warming- Effects, Urbanization,
Automobile pollution, Acid Rain, Ozone Layer Dejbet.

Environmental Protection —Role of Government, Le8apects, Initiatives by Non- Government
Organization (NGO), Environmental Education, Valtgication, Human Rights, HIV/AIDS, Women
and child welfare, Case Studies.

Course Outcomes:

1. Understand the need for eco-balance.

2. Acquire basic knowledge about global climate changk a particular reference to the Indian
context.

3. Find ways to protect the environment and play potb+a roles.

4. Involve themselves in activities for environmenbtection.
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MATHEMATICS - Il (BMA-201)

Type L T P Credits
BSC 3 1 0 4

Prerequisite:

Course Objectives:
The objective of this course is to provide concaptunderstanding of:
» various mathematical tools likes Laplace/ Founansforms and their applications.

» concepts and principle of complex analysis in s@vivarious real life problems.
» various statistical methods and tests for analyexmerimental data.

Course Content:

Unit-1: Transform Methods: Fourier integral, conditions aminvergence, Fourier sine and cosine
integrals, complex form, applications, Fourier sfamm pairs, existence conditions, operational
properties. Applications of Laplace transform andurer transform to solve boundary value
problems, Discrete and Fast Fourier transforms igmdapplications. Development of difference
equations as models, operator method, method adtendined coefficients, Z-transform pairs, ROC.
Operational properties, limiting- value theorents, applications to solve difference equations and
BVP, systems of difference equations.

Unit-1l:  Functions of a Complex Variable and Conformal Magp Limit, continuity,
differentiability and analyticity, Cauchy-Riemanguations, harmonic functions, complex functions
as mappings, linear transformation, inverse transdtion, bilinear transformation, conformal
mapping, applications.

Unit—Ill: Integration of Complex Functions: Contour integraind evaluations, Cauchy- integral
theorem, Cauchy'’s integral formulae, Liouville’strem, convergence of power series, Taylor series,
Laurent series, zeros and singularities of a coxfulaction, residues and residue theorem, evaloatio
of definite and improper integrals.

Unit-IV: Curve — Fitting, Correlation, Regression and Pbiltg: Curve-fitting, method of least-
squares , fitting of straight lines, polynomialgndinear and exponential curves etc., correlation
analysis, linear, non-linear and multi-regressioalgsis, probability, random variables and prohgpbil
distributions, expectation, moments and transfornethods, Binomial, Poisson and Normal
distributions, overview of t-distribution, Fdisttibon andy2 -distribution.

Unit-V: Statistical Methods: Sampling theory, parameteimeadion, confidence intervals, tests of
hypotheses and significance; z-, t-, F-, g@dests, goodness of fit tesy 2 test, analysis of variance,
nonparametric tests (Simple application), timeeseanalysis, index numbers, quality control charts
and acceptance sampling, Introduction to desiggxpériments, Forecasting models.

Text Books:

1. R. K. Jain & S. R. K. lyengar; Advanced EngimegrMathematics, Narosa Publishing House,
2002. 3. Erwin Kreyszig; Advanced Engineering Matlaécs, John Wiley & Sons 8th Edition.
Reference Books:

1. Dennis G, Zill & Michael R. Cullen; Advanced Engering Mathematics, Jones & Bartlett
Publishers. 2nd Edition.



Objective / Outcomes

CO1 | solve boundary value problems using Laplagestoam and Apply, Evaluate
Fourier transform methods and solve difference gguosand
BVPs using z transform.

CO2 | construct conformal mapping between many kafdmains. Understand, Apply

CO3 | evaluate complex integrals, improper real irgtksgusing various | Apply, Evaluate
formulae/theorems.
find Taylor and Laurents series expansion of comfiactions.

CO4 | estimate relationship between two variablagisurve fitting, Understand, Apply
regression and its strength using correlation.

CO5 | various parametric and nonparametric testaypatea estimation, | Understand, Apply
hypothesis testing and ANOVA.

STRENGTH OF MATERIALS (EME-201)

Type L T P Credits
ESC 3 1 2 5

Prerequisite: Students must have knowledge of engineering meckaiasic engineering
applications.

Course Objectives:

The objective of this subjectis elaborate on th®wdedge of engineering mechanics (statics).
Understanding the stresses and deformations deaetlimpmechanical and structural elements under
different loads.

Course Content:

Unit |

Stresses in BeamdReview of pure Bendind®irect and shear stresses in beams due to traesards
axial loads, composite beams.

Curved Beams:Bending of beams with large initial curvature, piosi of neutral axis for rectangular,
trapezoidal and circular cross sections, stressrame hooks, stress in circular rings subjected to
tension or compression.

Unit I

Unsymmetrical Bending: Properties of beam cross-section, slope of neaxial stress and deflection
in unsymmetrical bending, determination of sheatexeand flexural axis (for symmetry about both
axis and about one axis) for I-section and chaseetion.

Deflection of Beams:Equation of elastic curve, cantilever and simplpEarted beams, Macaulay’s
method, area moment method Fixed beams. Casti¢gidim@orem

Unit 1l

Helical and Leaf Springs: deflection of springs by energy method, helicairggs under axial load
and under axial twist (respectively for circulardasquare cross sections) axial load and twisting
moment acting simultaneously both for open andexlamiled springs, laminated springs.



Unit IV

Columns and Struts: Combined bending and direct stress, middle third anmddle quarter rules.
Struts with different end conditions. Euler's theaand experimental results, Ranking Gardon
Formulae, Examples of columns in mechanical equipgsn@nd machines.

Unit V

Thin cylinders & spheres:Hoop and axial stresses and strain. Volumetrigrstra

Thick cylinders: Radial, axial and circumferential stresses in thigknders subjected to internal or
external pressures, Compound cylinders Stressetdueerference fits.

Text and Reference Books:

Textbooks:

1. Engineering Mechanics by R.K.Bansal

2. Strength of Materials by R.K. Rajput

Reference books:

. Engineering Mechanics by Irving H. Shames, Reerttall
. Mechanics of Materials by E.P.Popov, PHI

. Strength of Materials by Ryder

. Mechanics of Material by Gere & Timoshenko

. Engineering Mechanics by A. Nelson

. Engineering Mechanics by U.C. Jindal

. Engineering Mechanics Statics by J.L. Meriam .& IKraige
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STRENGTH OF MATERIALS LAB:

Any 8 experiments out of following:

[

. To verify the law of polygon of forces.
2. To verify the laws of friction and to determite coefficient of friction.
3. To determine the value of gravity at a placesinyple pendulum.

4. To determine the mechanical advantage, Velwoatig and Efficiency of Worm &
Worm Wheel and to determine its machine law.

5. To determine the mechanical advantage, Veloattg and Efficiency of Screw Jack
and to determine its machine law.

6. To determine the mechanical advantage, Veloaitg and Efficiency of a Double
Purchase Crab and to determine its machine law

7. To determine the M.I. of flywheel.

8. To determine the modulus of rigidity of a rod.

9. To determine the reaction of simply supporteginbe

10. To determine the modulus of elasticity of WibgsSearl’s apparatus.

11. To determine the spring constant and modulusyiofity.



Course Outcomes:

Student will be able to

1. Apply basic concepts in solid mechanics to solvepst problems.

2. Determining stresses in beams for symmetrical alsymmetrical conditions

3. Determine the types of stresses developed in sligtideterminate member due to different
actions.

4. Analyzing deflection in beams.

5. Analyzing the problems of springs subjected toaasiactions.

6. Evaluating stresses in columns and cylinders.

7. Understand various physical phenomenons in theegbwof strength of materials and applied
mechanics.

8. Demonstrate an understanding of the applied mechameory

9. Demonstrate an understanding of the relationshepsden loads and member forces

10. Demonstrate an understanding of the assumptiondiraitdtions of the structural mechanics
theory

MATERIAL SCIENCE (EME-203)

Type L T P Credits
PCC 3 0 2 4

Prerequisite: Fundamental knowledge of Intermediate level ptsyaitd chemistry.
Course Objectives:

The objective of the subject is to know the fundatakscience and engineering principles relevant
to materials. To understand the structure, propertprocessing and performance of the principal
classes of materials.

Course Content:

Unit |

Introduction: Importance of materials, Brief reviesf modern atomic concepts, atomic models,
chemical bonding, metallic bonds; Crystalline arah-crystalline structures; Concept of unit cell,
Bravis space lattices, common crystal structurabiccand hexagonally closed packed structures, co-
ordination number, packing factor, Miller indicear fcrystallographic planes and directions, X-ray
crystallography techniques. Micro structural exaation and grain size determination. Structure-
property interrelationship, comparative study oftrmostructure of various metals & alloys such as
mild steel, cast iron, brass and bronzes.

Unit 11

Structural imperfections- point, line, planer armlwne defects. Dislocations in solids- edge, screw
and mixed dislocations, energy of dislocationsnpkrmdeed source of dislocation, strain hardening, sl
systems, twin and tilt boundary, grain boundaryedtsf and their significance.

Diffusion in solids - Fick’s first and second lawkdiffusion.

Mechanical properties and testing: stress- straagrdm, ductile v/s brittle materials. stress v/s
strength, toughness, hardness, fracture, fatigdecegep, Mechanical testing- tensile test, hardness
test, impact test, fatigue test, creep test, nsirdetive evaluation.

Unit 1l



Phase diagram and equilibrium diagrams: Unary aimhryp diagrams, phase rules, types of
equilibrium diagrams, types of solid solution, HuRethery criteria of solid solution formation,
intermetallic compounds.

Ferrous materials: Classification of steels, altsels, their applications, cast irons- its prapsrand
uses. Iron carbon equilibrium diagram, time-tempeeatransformation (T-T-T) curves- pearlite,
bainite and martensite formations.

Heat treatment processes- annealing, normalizingnching, tempering, important case hardening
processes; Non-ferrous metals and alloys, brabsesszes, bearing materials- its properties and,uses
aluminum alloys such as Duralumin.

Unit IV

Magnetic Properties: magnetism — dia-, para- and{d@magnetism, hysteresis, Soft and hard magnets,
Magnetic storages; Electric properties: Energy baondcept of conductor, insulator and semi-
conductors, p-n junction and transistors, Basidadsvand its application, Superconductivity and its
applications, Messier effect, type | & 1l supercantbrs, high temperature superconductors.

Unit V

Ceramics- structure, properties and applicationgesémics, Polymers- types and its applications.
Composite materials- its types and uses; Perforemasfc materials in service- brief theoretical
consideration of fracture, fatigue, corrosion ascdontrol.

Text books:

1. Material Science & Engineering by W.D. Callistér., Addison-Wesley Pub.Co.

2. Engineering Materials, Vol. | &Il by Ashby & Jes, Pergemon Press.

Reference books:

1. Elements of Material Science & Engineering byhnWéack, John Wiley & Sons

2. Material Science by V. Raghvan, Prentice Halhalia

MATERIAL SCIENCE & TESTING LAB

Any 8 experiments out of following:

1. To identify different kind of materials by obgation.

2. To prepare specimen for metallographic exanonati

3. To perform Jominy End Quench Test to determareédnability of steel.

4. To determine Rockwell Hardness of given testispen.

5. To determine Brinell Hardness of given test spean.

6. To determine Vicker's hardness of given testspen.

7. To perform tensile test on given specimen uklhiyl.

8. To perform Compression Test on given specimargusTM.

9. To perform I1zod&Charpy Impact test.

10. To perform Torsion test on given specimen.



11. To perform fatigue test on given specimen.
12. To perform Creep test.

13. To perform Bend (flexural) test on the giver@men.

Course Outcomes:

Student will be able to-
1. Be able to apply general math, science and engnteskills to the solution of engineering

problems.

Be able to apply core concepts in Materials Sciego@®lve engineering problems.

Be knowledgeable of crystalline and non crystalBtrectures.

Understanding the structural imperfections andrtbkéect on material properties.

Gain knowledge regarding the effect of heat treatnm: the properties of ferrous materials
and the corresponding engineering applications.

Understand the properties of non ferrous and ndallitematerials.

Be knowledgeable of magnetic and electrical propedf materials.

Understand the professional and ethical respoitg@Bilbf a materials scientist and engineer.

. Conduct different hardness test on various metaihterials.
10. Perform compression tests on material.
11. Metallographic evaluation of materials.
12.Determine tensile strength of materials.

akrwbd
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ENGINEERING THERMODYNAMICS (EME-205)

Type L T P Credits
PCC 3 1 0 4

Prerequisite: Physics of Class XII

Course Objectives:
The objective of this course is to understand gqplyaknowledge of Basic thermodynamics for the
design and development of systems for thermal egujodin.

Course Content:

Unit—1I:

Fundamental Concepts and Definitions: Introduction and definition of thermodynamics,
Dimensions and units, Microscopic and Macroscopjar@aches, Systems, surroundings and universe,
Concept of continuum, Control system boundary, mdmnolume and control surface, Properties and
state, Thermodynamic properties, Pressure and essanement, Thermodynamic path, process and
cycle, Thermodynamic equilibrium, Reversibility amceversibility, Quasistatic process, Energy and
its forms, Work and heat, Gas laws, Ideal gas.

Zeroth law of thermodynamics: Zeroth law of thermodynamics, Temperature and gssurement,
Temperature scales.

First law of thermodynamics: Thermodynamic definition of work, Thermodynamic qesses,
Calculation of work in various processes and sigmvention, Non-flow work and flow work, Joules’
experiment, First law of thermodynamics, Internaérgy and enthalpy, First law of thermodynamics



applied to open systems, Steady flow systems aiddhalysis, Steady flow energy equation, Boilers,
Condensers, Turbine, Throttling process, PumpsFetst law analysis for closed system (non flow
processes), Analysis of unsteady processes suidhirgsand evacuation of vessels with and without
heat transfer, Limitations of first law of thermadymics, PMM-I.

Unit — 11

Second law: Devices converting heat to work, Thermal reservbieat Source, Heat Sink, Heat
engines, Efficiency, Devices converting work to theldeat pump, refrigerator, Coefficient of
Performance, Reversed heat engine, Kelvin Planatersent of second law of thermodynamics,
Clausius statement of second law of thermodynarfigsjvalence of two statements of second law of
thermodynamics, Reversible and irreversible praegs€arnot cycle and Carnot engine, Carnot
theorem and it's corollaries, thermodynamic tempeeascale, PMM-II.

Entropy : Clausius inequality, Concept of Entropy, Entropyamfe in different thermodynamic
processes, Tds equation, Principle of entropy as®e T-S diagram, Statement of the third law of
thermodynamics.

Unit— 11l

Properties of steam and thermodynamics cycle$?ure substance, Property of steam, Triple point,
Critical point, Sub-cooled liquid, Saturation sgtSuperheated states, Phase transformation process
of water, Graphical representation of pressurajmel and temperature, P-T & P-V diagrams, T-S and
H-S diagrams, use of property diagram, Steam-Ta&ldglollier charts, Dryness factor and it's
measurement, processes involving steam in closédpen systems. Simple Rankine cycle, Brayton
cycle.

Unit — IV

Availability and Irreversibility : Available and unavailable energy, Availabilitydairreversibility,
Second law efficiency, Helmholtz & Gibb’s functiofyailability analysis.

Thermodynamic relations. Mathematical conditions for exact differentiallaxwell Relations,
Clapeyron Equation, Joule-Thompson coefficient dndersion curve. Coefficient of volume
expansion, Adiabatic & Isothermal compressibiliReal gas, Law of corresponding states, Dalton’s
law, Amagat’s law, Property of mixture of gases.

Unit - V

Fuels and Combustion:Combustion analysis, Heating Values and its measemg Air requirement,
Air/Fuel ratio, Standard heat of Reaction and eftéddemperature on standard heat of reaction, heat
of formation, Chemical Equilibrium, adiabatic flarremperature, Exhaust gas analysis.

Textbooks:

1. Fundamentals of Thermodynamics by Sonntag, ValeNyBorgnakke, JohnWiley & Sons
2. Thermodynamics : An engineering approach by €e&doles, Mc Graw Hill

Reference books:

1. Engineering Thermodynamics by Jones and Dudtilearning Pvt. Ltd.

2. Thermodynamics by J.P. Holman, McGraw Hill.

Course Outcomes:

On completion of the course the student will haviéits;

1. To apply scientific and technical knowledge gduasics of engineering thermodynamics

2. To use the basic laws of thermodynamics in modelanalysis and design of any engineering
system/sub-system involving thermodynamics and ieggn of thermodynamic relations in
evaluation of thermodynamic properties.

3. To apply the fundamentals of conservation of an@&senergy, availability & irreversibility in

respect to properties of pure substances, ideaingasres and combustion for design and analysis of
thermodynamic systems.



4. To develop and assess engineering system delsggesl on technical and non-technical criteria
through general understanding of thermodynamics.
5. To critically evaluate energy systems.

MACHINE DRAWING (EME-207)

Type L T P Credits
PCC O 0 4 2

Prerequisite: Fundamental knowledge of engineering graphics.

Course Objectives:

The objective of this subject is to make studeuae knowledge of joints such as riveting, threhde
joints etc.. The student also is enabled to prephee assembly of various machine or engine
components and miscellaneous machine components.

Course Content:

Introduction: Graphic language, Classification of drawings, €lpgles of drawing, IS codes for
Machine drawing, Lines, Scales, Sections, DimensgrStandard abbreviations.

Orthographic Projections : Principles of first and third angle projectiomsawing and sketching of
machine elements in orthographic projections, sppof views.

Screwed (Threaded) fastenersintroduction, Screw thread nomenclature, formghoéads, Thread
series, Thread designation, Representation of dsreaolted joints, Locking arrangement for nuts,
Foundation bolts.

Keys and cotters Keys, Cotter joints.

Shaft couplings Introduction, Rigid and flexible coupling.

Riveted Joints Introduction, Rivets and riveting, Rivet headf<Sification of riveted joints.
Assembly drawing Introduction, Engine parts, Stuffing box etc.

Free hand sketching Introduction, Need for free hand sketching, Fraad of sketching
of some threaded fasteners and simple machine aungs

Reference books:
1. Machine Drawing by N.Siddeshwar, P.Kannaiah, 8 8hastry,TMH, New Delhi
2. Machine Drawing by K L Narayana, P. KannaiatWéhkatReddy,New Age IntnlPubl
3. Engineering Drawing Practice for Schools & Cgdle, SP46-1998 (BIS)
Course Outcomes:
1. Student will be aware with fundamentals of macluraving.
2. Student will be able to understand principles ¢fhographic projections for machine drawing.
3. To draw the projections of machine elements inclgdieys, couplings, cotters, riveted, bolted
and welded joints.
4. To draw the assembled view using drawings of macbomponents and Engines.
5. To free hand sketches of machine elements.



ENGINEERING ECONOMICS & MANAGEMENT (HHS-201)

Type L T P Credits
HSMC 3 0 0 3

Prerequisite:

Course Objectives:
e To provide useful knowledge to engineering students in their professional career particularly in
corporate and manufacturing sector.
e To understand essential economic principles for solving economic problems with suitable policy
alternatives.

* To study and analyze the contemporary market situations, market strategy to manage the business
and industry.

e To understand fundamental of business management and apply management techniques for the
benefit of business and society.

Course Content:

Unit-1: Introduction to Economics

Overview: production possibility curve, choices-whaow and for whom, micro- and macro-
economics, inflation, unemployment, GDP and busnegcle; demand and supply, elasticity of
demand, consumer surplus and its applicationstytieory.

Unit-2: Production and Cost

Factors of production, production function, law \@riable proportion, isoquant analysis, return to
scale, economies of scale; Types of costs: diradt iadirect costs, explicit and implicit costs,
opportunity cost, economic cost, fixed cost andalde costs, average and marginal costs, short-run
and long-run costs, optimal combination of factgptits.

Unit-3: Market Structure

Perfectly Competitive Market, Imperfect market: Mpoly, Oligopoly, Monopolistic Market

Unit-4: Fundamentals of Management

Development of Management Thoughts, Objectivesctams of Management: Planning, Organising,
Directing, Controlling and Coordination.

Unit-5: Business Enterprises

Business Ownership: Sole Proprietorship, PartngrstCompany: Promotion, Formation &
Development, Cooperative Firms.

Text and Reference Books:

Koutsoyiannis, A., ‘Modern Microeconomics’, Englisanguage Book Society, Macmillan.
Joseph, L Massod, “Essential of Management”, Reerttiall, India.

Armstrong, Michel, “A Handbook of Management Teau@s”, Kogan Page Limited.
Babcock, D L and Lucy C Morse, “Managing Enginegrand Technology”, third edition,
Pearson Education, 2006.

Pindyck, R S, Rubinfeld, D L & Mehta, ‘Microeconaesi, 6 th Edition, Pearson Education
India.

Barthwal, R R, Microeconomic Analysis.

Samuelson, Paul A, ‘Economics™ &dition, McGraw Hill New York.

Henderson, J M and Quadnt, R E, ‘Microeconomic TyieA Mathematical Approach’, Tata
MacGraw Hill, New Delhi, 2003.
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9. H. Varian, ‘Intermediate Micro Economics’.
10.G. Mankiw;’ Principles of Micro Economics.

Course Outcomes:

1. Understanding essential economic principle forisgheconomic problem with suitable policy

alternatives and know how rational consumers caximiae their satisfaction with limited

incomes and make best use of their resources. (shadel)

Understand production principles and cost analysisderstand)

Gain market knowledge and study the contemporarkehaituations, market strategy to

manage the industries. (Understand, Apply)

4. Understand and gain basic knowledge of manageraehnigue. (Understand)

5. Develop Entrepreneurship skills towards formatibpartnership, companies and their
functions. (Apply)
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INDIAN CONSTITUTION (HHS-205)

Type L T P Credits
HSMC 2 0 0 0

Prerequisite:

Course Objectives:
e Tounderstand the configuration of the preambles & fundamental rights.

e Tounderstand the functioning of constitutional functionaries and legislative bodies.

* To understand the judiciary system & its role in governance.
Course Content:

Unit-1: Indian Constitution

Sources and Features, Preamble, Fundamental Riglitdamental Duties and Directive Principles of
State Policy

Unit-2: Union Executive

President, Vice President, Prime Minister, CounfiMinisters, State Executives- Governor, Chief
Minister and Council of Ministers

Unit-3: Union Legislature

Parliament- Composition and Functions, Speaker ok LSabha, Amendment Process, State
Legislature- Vidhaan Sabha, Panchaayati Raj, Ufitits- History, Basic Features and 73
Amendment

Unit-4: Judiciary

Supreme Court, High Courts, Judicial Review andcialdActivism

Unit-5: Election Commission

Election Commission: Role and Functioning, Chiefedilon Commissioner and Election
Commissioners, State Election Commission: Role BRodctioning, Institute and Bodies for the
Welfare of SC/ST/OBC and Women.

Text and Reference Books:

Indian Constitution: D.D Basu.

Indian Administration: Avasthi and Avasti.

The Indian Constitution: Corner Stone of a Nati@nAustin, Oxford University Press.

Indian Politics: Contemporary Issues and ConcdvhsP. Singh and Rekha Saxena, Prentice
Hall of India, Delhi.
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Course Outcomes:

Configure the preambles & fundamental rights.

Actuate the governance & functioning of constitnabfunctionaries.
Describe the functions of legislative bodies.

Decipher the judiciary system & its role in govaroe.

Develop a democratic process through electoral ax@sh into system.
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COMPUTER ORIENTED NUMERICAL METHODS (BMA-206)

Type L T P Credits
BSC 3 1 0 4

Prerequisite:

Course Objectives:
The objective of this course is to provide conaaptinderstanding of:
» various numerical methods for solving linear and hieear equations.

» various numerical techniques of interpolation, gnéion and differentiation with their
applications.
» various numerical methods to solve k/&nd BVR.

Course Content:

Unit-1: Nonlinear Equations and Simultaneous LinearEquations

Roots of nonlinear equation, Methods of solutiond&d of convergence of iterative methods, Simple
roots: Bisection, False position, Secant, NewtoptRan, Chebyshev, Iteration and multi point
iteration methods, Multiple roots: Newton-Raphsad &hebyshev, Complex roots: Newton-Raphson
and Muller's method, a system of nonlinear equatioNewton-Raphson and iteration methods,
Polynomial equations: Bairstow’s method, convergesaalysis of above methods.

Linear systems: Introduction, Direct methods, Openacount, Pivoting, Il conditioned linear
systems & condition number, Iteration methods: BacGauss-Seidel, SOR methods, convergence
conditions. Special system of equations: Thomasrihgn. Eigen value problems: Power methods.

Unit-2: Interpolation, Differentiation and Integrat ion

Curve fitting: Polynomial interpolation, error, Bx¢nce and Uniqueness, Truncation error bounds,
difference operators, Newton forward and backwaifterénce interpolations, Lagrange, Newton
divided difference and Iterated interpolations, riBy and Bessel's interpolations, Spline
interpolation, Least squares and Chebyshev appedians. Numerical Differentiation: Methods
based on interpolation, Error analysis.

Numerical Integration: Methods based on interpotati (Trapezoidal, Simpson’s 1/3, Simpson’s 3/8
rule), Gauss quadrature methods, Romberg integtdfimor bounds and estimates.

Unit-3: Numerical Solution of Ordinary Differential Equations

Initial-value problems, Single step methods; TagloPicard’s, Modified Euler's method and Runge-
Kutta method (fouth order), Error estimates, Msatep methods: Adam’s —Bashforth and Milne’s
methods, convergence and stability analysis, sanallus and Higher equations: RK Fourth order
method.



Unit-4: Boundary value- and Initial Boundary value Problems

BVP: Finite difference method, Shooting method,u8oh of Laplace & Poisson equations: Standard
5 — point and diagonal 5-point formulae, Jacobihodi Gauss Seidel method (Liebmann’s iterative
method) Relaxation method. Solution of heat equat{@rank-Nicolson method, Solution of wave
equation.

Unit-5:Finite Element Method

Basic concepts, Variational formulation and funcéts, base functions, approximations by Ritz
method, Galerkin method, Least squares methodyaailbn method, time dependent problems, Finite
element solution of simple problems.

Text Books:
1. M.K. Jain, S.R.K. lyengar & R.K. Jain, Numerical tmeds for Scientific and Engineering
Computation, New age international Publication.
2. S. S. Sastry, Introductory Methods of Numerical s, Eastern Economy Edition.
Reference Books:
1. S. Rajasekaran, Numerical Method in Science andnéagng, Wheeler Publishing House.
2. B. S. Grewal, Numerical Method in Engineering &&8uae, Khanna Publishers.
Course Objectives / Outcomes

CO1 | find roots of nonlinear equations and solveesys of algebraic Apply, Evaluate
equations.

CO2 | use interpolation techniques and to find nuca¢differentiation/ | Apply, Evaluate
integration of data, function.

CO3 | use numerical methods for finding solutionsmlinary differential | Apply, Evaluate
equations, simultaneous and higher order equations

CO4 | learn numerical methods for finding solutionrofial and boundary Apply, Evaluate
value problems, partial differential equations.

CO5 | learn basic concepts of some Finite elemenhoadst Apply, Evaluate

ENGINEERING FLUID MECHANICS (ECE-202)

Type L T P Credits
ESC 3 1 2 5

Prerequisite:
Course Content:

UNIT-I

Introduction:

Scope and importance of Fluid Mechanics, Physicapgrties of fluids (density, specific weight,
specific volume, sp. gravity, viscosity-Newton’svlaof viscosity, Newtonion and non-Newtonion
fluids, Compressibility, Surface tension and Capity, vapour pressure), Rheological classificatbn
fluids, Ideal fluid, Real Fluid.

Fluid Statics:

Pressure, Pascal’s Law, Hydrostatic Law, Pressaa@snrement devices — Piezometer,



manometers, Mechanical gauges, Forces on planeuswed surfaces, Centre of pressure and pressure
diagram, Buoyancy, Metacentre, Stability of Subredrgnd floating bodies, Fluid masses subjected
to accelerations.

UNIT-II

Fluid Kinematics:

Concept of control volume, Velocity and accelenatiof fluid Particle, Lagrangian and Eulerian
approach, Classification of fluid flow ( steady- steady, Uniform-Nonuniform, Rotational —
Irrotational, turbulent—laminar, I-D,2-D, 3-D flouGompressible - incompressible flow), Streamlines,
Path lines and Streak lines, Equipotential lindsge®n Function and Velocity Potential, Flow Net,
Continuity equation, Rotation, Vorticity and Ciratibn, Free and Forced vortex motion.

UNIT-III

Fluid Dynamics:

Concept of control volume and control surface, Esracting on fluid in motion, Euler's equation,
Bernoulli's Theorem and applications — Pitot Tub&enturimeter, Orificemeter, Orifices and
Mouthpieces, Concept of HGL & TEL.

Dimensional Analysis: Units and Dimensions, Dimensional analysis, Raysig method,
Buckingham’sI1 theorem, Non-dimensional numbers & their signiiioa

Hydraulic Similitude and Model Studies: Model and prototype; Similitude; Geometric,

Kinematic and Dynamic similarity; Model Laws; Unsthrted model studies.

UNIT-IV

Flow in pipes:

Laminar flow: Reynold's Experiment, Coutte & HazRaisulle's Equation for viscous flow between
parallel plates and circular pipes, Stokes lawwHRlbrough porous media; Darcy’s Law; Fluidization;
Measurement of viscosity; Transition from laminatuarbulent flow.

Turbulant flow: Velocity distribution and Shear edses in turbulent flow, Prandtl mixing length
theory, Introduction to Moody's Chart.

Losses in pipes:

Darcy - Wiesbach Equation, factors affecting foati Minor Losses in pipes, Concept of

equivalent length of pipe for different pipe fittis, Equivalent diameter of pipes, Hydraulic Power,
transmission by pipe, Pipes in parallel, Serieph®y, two reservoir problems, Water hammer in
pipes, Surge tanks - function, location and usix Retwork.

Unit-V

Boundary layer theory:

Concept, Boundary layer along thin plate- Charssties, Laminar, Turbulent Boundary Layer,
laminar sub layer, Various Thicknesses- Nominadpkicement, Momentum, Energy, Hydraulically
smooth and Rough boundaries, Separation of Bourdgey, control of Separation.

Forces on submerged bodiesntroduction to Drag and Lift on submerged bodidse Flat plates,
Sphere, Cylinder, aerofoil), stokes law, Drag aiftddoefficients.

List of Experiments

1. To determine the metacentric height of a ship medpkrimentally.

2. To study the transition from laminar to turbulelotf and to determine the lower critical Reynolds
number.

3. To determine the coefficients of velocity, contract and discharge of an orifice (or a
mouth piece) of a given shape.

4. To find the velocity distribution in a pipe and leento compute the discharge by integrating the
velocity profile obtained.



To verify the Bernoulli’s theorem.

To calibrate an orifice meter and venturimeter &mdstudy the variation of the coefficient of

discharge with the Reynolds number.

7. To verify Darcy’s law and to find out the coeffiaieof permeability of the given medium.

8. To study the variation of friction factor, ‘' fdurbulent flow in smooth and rough  commercial
pipes.

9. To determine the loss coefficients for the varipipe fittings.

10. Study of free and forced vortex flow.

oo

References :

1) Fluid Mechanics — A.K. Jain — Khanna Pub., Delhi

2) Fluid Mechanics — Hydraulic & Hydraulic Mechaniddodi / Seth — Standard Book House,
Delhi

3) Fluid Mechanics — Streeter-McGraw-Hill InternatibBaok Co., Auckland

4) Fluid Mechanics — Garde-Mirajgaonkar — Nemchandr&33 Roorkee

5) Fluid Mechanics — Shames - McGraw-Hill InternatioBaok Co., Auckland

6) Som and Biswas: Introduction to Fluid Mechanics Btathines, TMH.

7) R K Bansal: Fluid Mechanics and Hydraulic Machines.

8) Fluid Mechanics & Hydraulic Machines — DomkundwabD&mkundwar, Dhanpat Rai & Co.

9) Fluid Mechanics & Hydropower Engineering — D. S.nkar, S.K. Kataria and Sons.

10)Fluid Mechanics and Machinery — Ojha, Berndtssah@nhandramouli, Oxford University
Press.

Course Objectives / Outcomes :

1. Study of fluid properties and compute hydrostaticés

2. Apply and compute kinematics of fluid

3. Apply and analyse fluid dynamics as well principfedimensional analysis and model
similitude

4. Analyze and design simple pipe systems

5. Compute and analyse boundary layer and forces lomexged bodies

MANUFACTURING SCIENCE -1 (EME-202)
Type L T P Credits
PCC 3 1 2 5

Prerequisite: Course on Workshop Technology

Course Objectives:
The course aims at understanding of fundamentalufaaturing process such as casting, forming,
sheet metal forming and powder metallurgy.

Course Content:

Unit-1

Importance of manufacturing towards technological aocial economic development. Classification
of manufacturing processes. Survey of manufactugimgcesses. Manufacturing processes for
common items, Concepts of Manufacturing Systems.

Unit 11
Casting: Basic principle & survey of casting pre=s Types of patterns and allowances.Types and
properties of moulding sand.Elements of mould aasigh considerations, Gating, Riser, Runners,



Core.Solidification of casting, Sand casting, defe& remedies and inspection.Cupola furnace. Die
Casting, Centrifugal casting. Investment castin@, €asting and Stir casting etc.

Unit-llI

Metal Forming Processes: Elastic & plastic deforomtyield criteria. Hot working vscoldworking.

Analysis (equilibrium equation method) of Forgingpgess for load estimation with sliding friction
sticking friction and mixed condition for slab adisc. Work required for forging, Hand, Power, Drop
Forging. Analysis of Wire/strip drawing and maximueduction, Tube drawing, Extrusion and its
application.Condition for Rolling force and powaer riolling.Rolling mills & rolled-sections.Design,

lubrication and defects in metal forming processes.

Unit-IV

Sheet Metal working: Presses and their classiboatDie & punch assembly and press work methods
and processes. Cutting/Punching mechanism, BlawkirRjercing. Compound vs Progressive die.
Flat-face vs Inclined-face punch and Load(capaciigeded. Analysis of forming process like

cup/deep drawing.Bending & spring-back.

Unit-V

Powder Metallurgy : Powder metallurgy manufacturprgcess. The need, process, advantage and
applications.Introduction to Rapid Prototyping sifisation and tooling. Manufacturing of Plastic
components: Review of plastics, and its past, pte&efuture uses. Injection moulding.Extrusion of
plastic section.Welding of plastics.Applicationspidistics.

MANUFACTURING SCIENCE -1 LAB
Any 8 experiments out of following:

1. Design of pattern for a desired casting (contairalg)

2. Pattern making

3. Making a mould (with core) and casting.

4. Injection moulding with plastics

5. Hand forging processes

6. Forging - power hammer study & operation

7. Tube bending with the use of sand and on tube bgndic.

8. Press work experiment such as blanking/piercinghes making etc.
9. Bending & spring back.

10.Jigs & Fixture experiment

Text books:
1. Manufacturing Science by Ghosh and Mallik
2. Production Engg. Science by P.C. Pandey

Reference books:

1. Production Technology by R.K. Jain

2. Manufacturing Technology by P.N. Rao., TMH

3. Materials and Manufacturing by Paul Degarmo.

4. Manufacturing Engineering & Technology by Kalpaik, Pearson Pub.

Course Outcomes:
After completion of course a student will be alde t
1. analyze processes required to manufacture a compone

2. understand the capability of casting process anmdpooents that can be manufactured using
casting process.



w

understand basic concept of metal forming procemsddheir applications in engineering.
understand sheet metal working process and thalysis.

5. understand about concept of powder metallurgy amdponents that can be manufactured using
powder metallurgy.
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APPLIED THERMODYNAMICS (EME-206)
Type L T P Credits
PCC 3 1 0 4

Prerequisite: A course on Engineering Thermodynamics

Course Objectives:
This course focuses upon the application of diffefaws and principles of thermodynamics as well as
physics for realizing useful thermodynamic procesedlifferent thermal systems.

Course Content:

Unit-I

Boilers: Steam generators-classifications. Working of firke and water-tube boilers, boiler
mountings & accessories, supercritical boilers, tevdseat recovery steam boilers, Draught & its
calculations, air pre heater, feed water heatgrersbeater. Boiler efficiency, Equivalent evaparati
Boiler trial and heat balance.

Condenser:Classification of condenser, Air leakage, Condepseformance parameters

Unit-Il

Steam Engines:Rankine and modified Rankine cycles, Working oéatn engine, Classification of
steam engines, Indicator diagram, Saturation ciwgsing quantity.

Steam & Gas NozzlesFlow through nozzle, Variation of velocity, Areadaspecific volume, Choked
flow, Throat area, Nozzle efficiency, Off designeogtion of nozzle, Effect of friction on nozzle,
Super saturated flow.

Unit-111

Vapour Power cycles:Carnot vapour power cycle, Effect of pressure & pgemture on Rankine
cycle, Reheat cycle, Regenerative cycle, Feed wedaters, Binary vapour cycle, Combined cycles,
Cogeneration.

Steam Turbines :Classification of steam turbine, Impulse and rescturbines, Staging, Stage and
overall efficiency, Reheat factor, Bleeding, Vetgcdiagram of simple & compound multistage
impulse & reaction turbines & related calculatiomerk done efficiencies of reaction, state point
locus, Losses in steam turbines, Governing of hedi

Unit-IV

Gas Turbine: Gas turbine classification Brayton cycle, Princgpte gas turbine, Gas power cycles
with intercooling, reheat and regeneration and rtlembinations, Stage efficiency, Isentropic
efficiency, Polytropic efficiency. Deviation of ael cycles from ideal cycles.

Jet Propulsion: Introduction to the principles of jet propulsionurbojet and turboprop engines &
their processes, Principle of rocket propulsiotroduction to Rocket Engine.

Unit-V

Compressors:

Classification, Reciprocating compressors, Singlé Blulti stage compressors; Rotary compressors,
Classification, Centrifugal compressor fundament&arging and stalling, Roots blower, Vaned
compressor, Air Motors, Compressor characteristicves. Unconventional Energy Systems:
Sterling engines, Thermo-ionic converters, Thermcteic generators, Photovoltaic generators,



Magneto-hydrodynamic generators, Solar thermakctirs, Heliostats, Fuel Cells.

Textbooks:

1. Applied thermodynamics by Onkar Singh, New Agieinational (P) Publishers Ltd.
2. Basic and Applied Thermodynamics by P.K. NagaTdcGraw Hill

Reference books:

1. Theory of Stream Turbine by W.J. Kearton

2. Steam & Gas Turbine by R.Yadav, CPH Allahabad

3. Gas Turbine, by V. Ganeshan, Tata McGraw HibIRhers.

4. Gas turbine Theory & Practice, by Cohen & RogAdklison Weslay Long man

5. Reciprocating and Rotary Compressors, by ChlynSKTI Pub., Czechoslovakia
6. Turbines, Compressors and Fans, by S.M.Yahya, MlaGraw Hill Pub.

Course Outcomes:

After successful completion of this course, thalstus will be able to:

1. Explain working of different boilers and sige#ince of mountings and accessories and also carry
out performance assessment.

2. Elucidate construction and working of steam fe@zzteam turbine, steam condenser, steam engine,
compressors, condenser, cooling tower, gas turbjee,engine and unconventional energy
conversion systems.

3. Evaluate thermal performance of steam nozzkanstturbine, steam condenser, steam engine,
compressors, condenser, cooling tower, gas turbjek,engine and suggest methods for
improvement of thermal performance.

4. Analyze thermal systems for energy conservatiodetermine sources of waste heat and design
waste heat recovery systems.

5. Design and analyze thermal systems based ocidgs of thermodynamics.

KINEMATICS OF MACHINES (EME-208)
Type L T P Credits
PCC 3 1 0 4

Prerequisite: A course on Engineering Thermodynamics

Course Objectives:
To provide knowledge of transfer of motions andwasion of motions using mechanisms.

Course Content:

UNIT 1: Introduction: Aims & scope of the course & Basioncepts of Mechanisms. Basic
definitions, Difference between structure & Machinénks & their types, Types of constrained
motion, Kinematic pair & their classification, Gilebbs mobility criteria, Inversion of a kinematic

chain and applications, Hooks joint, Devis and Aok&nn steering mechanism. An introduction to
approximate and exact straight line mechanism.

UNIT 2: Graphical (vector) method for velocity and accati®n of various mechanisms e.g. slider
crank and four bar, Coriolis acceleration. Instaatais centre method, Kennedy's theorem, Klien's
construction

UNIT 3:

Transmission drives: Belt, Rope and Chain drivegpeE and materials, Fundamentals of Power
transmission Phenomena of slip & creep, centrifiagad initial tensions, Tight side and slack side
tensions, Conditions of max. Power transmission.



UNIT 4: Brakes and Clutches: Types of braking system=efand torque analysis for block, band and
band and block brake, disc brakes. Friction cluchges, uniform pressure and uniform wear theory.

UNIT 5

Theory of gearing: Classification of gears and teology, Law of gearing, systems of gear teeth,
gear profiles, Interference, and efficiency of geagpicyclical gear train, Compound gear train,
Torque analysis and various applications of comgksxr trains.

Textbooks:

1. Theory of Machines by S. S. Rattan

2. Theory of Machines by J E Shingley
Reference books:

1. Theory of Machines by Thomas Bevan
2. Kinematics by HN Tyson

Course Outcomes:

Student will be able to

Understand the principles of kinematic chains asdhversions.

To draw position, velocity and acceleration diagsavhkinematic chains.
Understand the concepts of power transfer throwdfis lropes and chains.
Understand the friction based brakes and clutchstess.

Understand the gear profiles, motion and powelstearusing gear trains.
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CYBER SECURITY (ECS-202)

Type L T P Credits
MC 2 0 0 0

Prerequisite:
Course Content:

Unit-1:

Introduction to information systems, Types of imi@tion systems, Development of Information
systems, Introduction to information security, Nded Information security, Threats of Information

Systems, Information Assurance, Cyber Security@exlrity Risk Analysis.

Unit-2

Application security (Database, E-mail and InteynetData Security Considerations - Backups,
Archival Storage and Disposal of Data, Security hfedogy - Firewall and VPNs, Intrusion

Detection, Access Control, Security Threats - \gjsWorms, Trojan Horse, Bombs, Trapdoors,
Spoofs, E-mail viruses, Macro viruses, Malicioust®are, Network and Denial of Services Attack,
Security Threats to E-Commerce — Electronic Payn$astem, e-Cash, Credit/Debit Cards, Digital
Signature, public Key Cryptography.

Unit-3

Developing Secure Information Systems, Applicatibevelopment Security, Information Security
Governance & Risk Management, Security Architecturi@esign, Security Issues in Hardware, Data
Storage & Downloadable devices, Physical SecuritylTo Assets, Access Control, CCTV and

intrusion Detection Systems, Backup Security Measur

Unit-4

Security Policies, why Policies should be developt@lvVW Policies, Email Security Policies, Policy

Review Process- Corporate policies- Sample Secudtlicies, Publishing and Notification



requirement of the Policies. Information Securitgrlards- 1ISO, IT Act, Copyright Act, Patent Law,
IPR. Cyber Laws in India: IT Act 2000 Provisionsitdllectual Property Law: Copy Right Law,
Software License, Semiconductor Law and Pattern. Law

Text and Reference Books:

1.

Charles, P., and Shari Lawrence Pfleegandlyzing Computer SecurityPearson Education
India.

V.K. Pachghare, Cryptography and information security’PHI Learning Pvt. Ltd., Delhi
India.

Dr Surya Prakash Tripathi, Ritendra Goyal, and &esavKumar Shukla, "Introduction to
Information Security and Cyber Law", Willey DrearciePress.

Schou, Shoemaker, “Information Assurance for theegpnise”, Tata McGraw Hill.

Chander Harish, “Cyber Laws and their ProtectiddHI Learning Private Limited, Delhi,
India.

Course Outcomes:

Understand information, information systems, infation security, Cyber Security and
Security Risk Analysis. (Understand)

Understand and apply application security, datarsiyc security technology, security threats
from malicious software. (Understand, Apply)

Understand the concepts of security threats toneaterce applications such as electronic
payment system, e-Cash, Credit/Debit Cards etad€tstand)

Understand and apply Information Security Goverea&cRisk Management, Security of IT
Assets and Intrusion Detection Systems. (Understapply)

Understand various types of Security Policies, Cyhics, IT Act, IPR and Cyber Laws in
India. (Understand)



Detailed Syllabus

39 Year



MANUFACTURING SCIENCE-II ( EME-301)

Type L T P Credits
PCC 3 1 2 5

Prerequisite: Basic course in strength of material and materials.

Course Objective:
The course aims at understanding basic manufagtymiacess viz. chip removal process, Grinding
process, understanding of abrasive process, jopriogesses and chip less metal removal processes.

Course Content:

Unit-|

Metal Cutting: Mechanics of metal cutting. Geometf/ tool and nomenclature.ASA system
orthogonal vs. oblique cutting. Mechanics of clopniation, types of chips. Shear angle relationship.
Merchant's force circle diagram. Cutting forceswpo required for turning, milling and drilling.
Cutting fluids/lubricants.Tool materials. Tool weamd tool life. Machinability. Force measurement.
Economics of metal cutting.

Unit-Il

Grinding &Super finishing

() Grinding: Grinding wheels, abrasive & bonds,ttimg action. Grinding wheel specification.
Grinding wheel wear - attritions wear, fracture wdaressing and Truing. Max chip thickness and
grinding criteria. Surface and Cylindrical grindir@enterless grinding.

(ii) Super finishing: Honing, lapping, polishing.

Unit-111

Joining Methods: Survey of welding and allied pss®s.Gas welding and cutting, process and
equipment. Arc welding : Power sources and consilesabllG & MIG processes and their
parameters.Resistance welding - spot, seam, piajeetc.Other welding processes such as atomic
hydrogen, submerged arc, electroslag, friction weldSoldering & Brazing. Shrinkage/residual stress
in welds.Distortions & Defects in welds and remedi#/eld decay in HAZ. Joining of non metallic
components, Introduction to unconventional welding.

Unit-1V

Machine Tools: (i) Lathe : Principle, constructiotypes, operations, Turret / capstan, semi /
Automatic, Tool layout ; (i) Shaper, slotter, ptain Construction, operations & drives; (i) Ml :
Construction, Milling cutters, up & down milling.idding head & indexing. Various types of milling
cutters; (iv) Drilling and boring: Drilling, boringeaming tools. Geometry of twist drills.

Unit V:

Limitations of conventional manufacturing processd aneed of unconventional manufacturing
processes. Mechanical processes such as Ultrasmambining, Abrasive jet machining, Abrasive
water jet machining; Thermal energy based processgsh as Electrodischarge, laser and
electronbeam machining.

Textbooks:
1. Manufacturing science by Ghosh and Mallik
2. Manufacturing science by Degarmo

Reference books:
1. Fundamentals of Metal Cutting and Machine togi8oothroyd
2. Production Technology by R.K. Jain



3. Production Engineering Science by P.C. Pandey

4. Modern Machining Processes by P.C. Pandey& &h@n

5. Fundamentals of metal cutting & machine toolsireja, Shekhon& Seth, New Age Publ.
6. Process & materials of manufacturing - Lindburg.

7. Metal Cutting Principles by M.C. Shaw, OxfordidrPress.

MANUFACTURING SCIENCE-II LAB
Any 8 experiments out of the following:

1. Shear-angle determination (using formula) with tab#ing (for orthogonal) on
lathe Machine.

Taper turning operation on lathe.

Bolt (thread) making on Lathe machine.

Tool grinding (to provide tool angles) on tool-mgter machine.
Gear cutting on Milling machine.

Machining a block on shaper machine.

Finishing of a surface on surface- grinding machine

Drilling holes on drilling machine and study of stdrill.

Study of different types of tools and its anglesé&terials.

10 Experiment on tool wear and tool life.

11.Gas welding of a lap joint.

12. Arc welding of a lap/butt joint.

13.Resistance spot welding of two thin metallic sheets
14.Experiment on Electro discharge machining.
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Course Outcomes:

After completion of course a student will:

1. understand basic importance of tools, cuttingdfltool materials in order to have high qualify o
production,

2. understand the applications of grinding and stipshing processes,

3. understand the various methods of welding aenl gpplications,

4. understand the capabilities of various machooéstand components that can be manufactured on a
particular machine tool and

5. understand un-conventional manufacturing praseand their capabilities.

HEAT & MASS TRANSFER (EME-303)

Type L T P Credits
PCC 3 1 2 5

Prerequisite: Course on Engineering Thermodynamics.

Course Objectives:
This course aims at developing capability to uniadei, mathematically simulate and analyze the
effect of heat and mass transfer occurring in teffié processes / systems.

Course Content:

UNIT-1

Introduction to Heat Transfer:

Concepts of the mechanisms of heat flows; Condocticonvection and radiation; Effect of
temperature on thermal conductivity of materiatérdduction to combined heat transfer mechanism.



Conduction:
One-dimensional general differential heat conductsmuation in the rectangular, cylindrical and
spherical coordinate systems; Initial and boundanyditions.

Steady State one -dimensional Heat conduction :

Composite Systems in rectangular, cylindrical apHesical coordinates with and without energy
generation; Thermal resistance concept; Analogwden heat and electricity flow; Thermal contact
resistance; Critical thickness of insulation.

UNIT-2

Numerical methods in heat conduction:

Finite difference formulation of differential eqi@t, One-dimensional steady-state heat conduction,
Solution methods for systems of algebraic equatidngo-dimensional heat conduction, Transient
heat conduction.

Fins:

Heat transfer from extended surfaces, Fins of umfoross-sectional area; Errors of measurement of
temperature in thermometer wells.

Transient Conduction:

Transient heat conduction; Lumped capacitance mdetliome constant; Unsteady state heat
conduction in one dimension only, Heisler charts.

UNIT-3

Forced Convection:

Basic concepts; Hydrodynamic boundary layer; Thérbaundary layer; Approximate integral
boundary layer analysis; Analogy between momentacthkeeat transfer in turbulent flow over a flat
surface; Mixed boundary layer; Flow over a flattpjaFlow across a single cylinder and a sphere;
Flow inside ducts; Empirical heat transfer relasipRelation between fluid friction and heat transfe
Liquid metal heat transfer.

Natural Convection:

Physical mechanism of natural convection; Buoyantd; Empirical heat transfer relations for natural
convection over vertical planes and cylinders, Zwrtal plates and cylinders, and sphere; Combined
free and forced convection.

UNIT-4

Thermal Radiation:

Basic radiation concepts; Radiation propertiesuofages; Black body radiation, Planck’s law, Wein’s
displacement law, Stefan Boltzmann law, Kirchofgsv; ; Gray body; Shape factor; Black-body
radiation; Radiation exchange between diffuse nlackbbodies in an enclosure; Radiation shields;
Radiation combined with conduction and convectidhsorption and emission in gaseous medium;
Solar radiation; Green house effect.

UNIT-5

Heat Exchanger:

Types of heat exchangers; Fouling factors; Ovenalht transfer coefficient; Logarithmic mean
temperature difference (LMTD) method; Effectivenr&BdJ method; Compact heat exchangers.

Condensation and Boiling:

Introduction to condensation phenomena; Heat teansflations for laminar film condensation on
vertical surfaces and on outside & inside of a zwrtal tube; Effect of non-condensable gases;
Dropwise condensation; Heat pipes; Boiling modes| poiling; Hysteresis in boiling curve; Forced
convective boiling.

Introduction to Mass Transfer:



Introduction; Fick's law of diffusion; Steady staquimolar counter diffusion; Steady state diffasio
though a stagnant gas film.

Textbooks:

1. Heat Transfer By J.P. Holman, McGraw-Hill Intationa | edition.

2. Heat and Mass Transfer by Cengel&Ghazar, TMH

Reference books:

1. Elements of Heat transfer by Bayazitouglu&OzisikkGraw-Hill Book Company.

2. Schaum's outline of Heat Transfer by Pitts &&msMcGraw-Hill International edition.

3. Principles of Heat Transfer by Frank Kreith, Ma®-Hill Book Co.

4.Fundamentals of Momentum, Heat and Mass Trarhgfetames R.Welty; John Wiley &  Sons
(Pvt). Ltd.

HEAT & MASS TRANSFER LAB

Any 8 experiment out of the following:

1. Conduction - Composite cylinder experiment

2. Convection - Pool Boiling experiment

3. Convection - Experiment on heat transfer frobetnatural convection.

4. Convection - Heat Pipe experiment.

5. Convection - Heat transfer through fin- natwahvection .

6. Convection - Heat transfer through tube/fincéat convection.

7. Experiment on Stefan's Law, on radiation deteation of emissivity, etc.

8. Experiment on solar collector.

9. Heat exchanger - Parallel flow experiment

10. Experiment on Cooling tower

11. Experiment on critical insulation thickness.

12. Conduction - Determination of thermal condutyief fluids.

13. Conduction - Thermal Contact Resistance Effect.

Course Outcomes:

Upon successful completion of this course, theesitglwill be able to:

1. Explain the laws of heat transfer, modes of traaisfer and fundamentals of heat exchangers.

2. Mathematically model and analyze the consequefhdeeat and transfer in thermal analyses of
engineering systems.

3. Formulate, evaluate and develop solution fordootion, convection and radiation heat transfer

problems in different situations.
4. Apply empirical correlations for forced, freenmection and phase change process.



5. Understand, apply principles and analyze measster phenomenon in different processes
/systems.

6. Find out different conduction parameters andeoles heat transfer phenomenon and practically
relate to concepts discussed in the Heat & Masssfeacourse

7. Understand the consequence of heat transférenmil analyses of engineering systems like heat
exchanger, cooling towers etc.

8. Analyze different phenomenon occurring in engiimeg systems involving heat and mass transfer in
steady state.

9. Determine the heat transfer coefficients fouratconvection, for forced convection in different
situations.

10. Understand and analyze the radiation heatfemhstween black body surfaces and heat exchange
between gray body surfaces.

DYNAMICS OF MACHINES (EME-305)

Type L T P Credits
PCC 3 1 2 5

Prerequisite:

Course Objectives:
To provide knowledge of dynamic mechanical systsonsh as gyroscope, flywheel, governor and
engines.

Course Content:

Unit 1. Introduction of cam and follower, Terminology,assification, types of follower motion,
Analysis of cam and follower motion.

Unit 2: Introduction to gyroscope, precisional motion angrdscopic couple, Effect of gyroscope
couple in aero plane, effect of gyroscopic couplenaval ship during steering, pitching and rolling,
Stability of Four wheel and two-wheel vehicle dgriairning.

Unit 3: Flywheels: Fluctuation of energy and speed, Apgibbiceof flywheel to various operations and
mechanisms of machine; Governor: Terminology, @iaasion of governors, function, analysis of
various types of governors viz. Wald’s, Proel, Halt

Unit 4:

Velocity and acceleration of Slider crank mechanigmalytical method for velocity and acceleration

of the piston, angular velocity and accelerationcofinecting rod. Force analysis of reciprocating
engine mechanism and inertia torque calculatiorsda®®ing of rotating and reciprocating masses:
methods of balancing the primary and secondarylanbed forces, partial balancing, field balancing.

Unit 5:

Introduction to Mechanical Vibration: SHM, 1D and Zoroblems of free, damped and forced
vibrations. Vibration isolation, transmissibilitycritical speed of shaft.Vibration measuring
instruments.Exact and approximate numerical methodgibrations. Raleigh, Dunkerlay, Stadola
methods.

Text books:
1. Theory of Machines by S. S. Rattan
2. Mechanical Vibrations by Grover, G.K., Nem Ch&ublishers, Roorkee



Reference books:
1. Theory of Machines by Thomas Bevan
2. Theory of Machines by J.Lal and Shah

Dynamics of Machine Lab
Any 8 experiments out of following:

1. To draw the slider displacement v/s crank aagktime v/s velocity curves for a
slider crank mechanism and compare with theoretuzdilies.

2. To determine the ratio of time and maximum vites for quick return motion using
crank and lever mechanism

3. To study various approximate line drawing mecsran

4. To determine the ratio of angular speeds oftshiafa Hooke’s Joint.

5. To determine the coefficient of friction betwdéat belt and pulley.

6. To determine the Moment of Inertia of a plargcdiy using a gyroscope.

7. To study quick return mechanism to get ratiamjle for forward stroke to return
stroke.

8. To determine the forces on a spring in a Hartdelernor to determine the spring
stiffness.

9. To study the motion of the follower with the givprofile of the cam and to
determine the displacement, velocity and accetarat all the points.

10. To study the working of Oldham’s coupling.

11. To determine the speed ratio of a spur gear.

12. Determination of critical speed of shaft.

13. Finding the damping ratio and natural frequenfcg cantilever beam.

Course Outcomes:

Students will be able to

Understand the profiles of cams and its effectaloder intermittent motion.

Understand the concept of gyroscopic couple fggsshaero planes and road vehicles.

To analyze the different types of governors and/figels.

To balancing of the reciprocation and rotatory sys.

Understand free and forced vibrations of singleréedreedom systems.

Demonstrate functioning of single slider crank matbm and its inversions based systems.
Demonstrate ability towards graphically estimatwveocity and acceleration of kinematic
chains.

Demonstrate functioning belts, ropes, chains, bledg¢ brakes, gears and gyroscopes.
Understand the critical speed of whirling shafts.
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MACHINE DESIGN-I (EME-307)

Type L T P Credits
PCC 3 0 2 4

Prerequisite: Fundamental knowledge of strength of materials,enelt science and kinematics of
machine.

Course Objectives:
The objective of this subject is to demonstrateaibyglication of the concept of stress analysigrilee
of failure, and material science to analyze andgtesommonly used machine components.

Course Content:

UNIT-I

Introduction: Definition, Methods, standards in design, consitiena in design.

Selection of materials:Importance, Classification of Engineering Mategjaifferent kind of steels

& cast irons, steel designation, Materials for comgnts subjected to creep, static and fatigue Joads
Importance of ceramics, plastics & rubbers for Begring applications, ASTM testing methods.

UNIT-II

Design for static load:Modes of failure, Factor of safety, stress-straiattonship, principal stresses,
theories of failure.

Design for dynamic loads:types, effect w.r.t. static loads, stress concéotra Fluctuating /
alternating stresses, fatigue failure, enduranget,lidesign for finite & infinite life, Soderberg&
Goodman criteria., design for fatigue, creep arattime, design for contact stresses and residual
stresses

UNIT-III

Joints: Riveted joints, failure of rivets, welded jointrewed joints, eccentric loading of above joints,
and design for fatigue loading.

Shaft, keys & coupling: Design against static and fatigue loads, strengtig&lity design, Selection
of square & flat keys & splines, rigid & flexibleaplings.

UNIT-IV

Mechanical springs:Design of Helical and leaf springs, against statfatigue loading.

Design analysis of Power Screwdzorm of threads, square threads, trapezoidal thresitesses in
screw, design of screw jack.

UNIT-V

Introduction to Product Development & Design Proces :Definition of Design, Design Process,
Need Analysis, Need based developments, Designvmution, Technology based developments,
Examples. Case Studies.Brain-storming.

Note -

1. Students may be advised to use design datafbodlksign.

2. Drawing shall be made wherever necessary on sinaaling sheets

3. In case of shortage of time the design patefetxperiment can be completed in the tutorials.

Text books:
1. M/C Design by J.E. Shigley, Tata McGrow Hill.
2. Machine Design by Bhandari



Reference books:

O~NO U WNPEF

. Design of M/C Elements by M.F. Spots.

. Mechanical Engineering Design by Shigley

. M/C Design by Sadhu Singh.

. M/C Design by Sharma &Agarwal.

. Product Development & Design by TarunSoota

. Material Science & Engineering by Callister Jr.

. Design data handbook by Mahadevan

. Machine Drawing by Siddeshwar, Kannaiah, Shastry

MACHINE DESIGN- | LAB
Any 8 experiments out of following:

1.

2.

3.

8.

9.

Design & drawing of Riveted joints for given oging conditions.
Design of an eccentrically loaded welded, ridesébolted joint.

Design of bolted joint for fluctuating loads.

. Design & drawing of a simple screw jack.
. Design of shaft for different loading conditions
. Design & drawing of rigid coupling( flanged type

. Design & drawing of a flexible coupling (pin-us/pe)

Design & drawing of a leaf spring for an autortab

Design & drawing of a helical spring for a givapplication

10. Product Development Design problems/exercise

Course Outcomes:
Student will be able to

1. Understand the customers’ need, formulate the prolaind draw the design specifications
2. Understand component behavior subjected to statityomamic loads and identify the failure

criteria.
3. Analyze the stresses and strains induced in a ma&hement.
4. Design a machine component using theories of filur
5
6

. Design keys, couplings and joints including rivetiedited and welded joints.
. Understand the concepts of principal stresses,ridtge®f failure, stress concentration and

fatigue loading.

7. Design of important machine components like shafiaplings, springs and screw jack.
8. Approach a design problem involving several meaterdgomponents, successfully, taking

9. decisions when there is not a unique answer.
10. Design and draw mechanical components.
11.Use software for analysis and design proficiently



OPERATION RESEARCH (BMA-341)

Type L T P Credits
OEC 3 0 0 3

Prerequisite: Basic Mathematics.

Course Objectives:
This course aims at developing capability to un@ded and apply the principles of Opertions
Research.

Course Content:

Unit-1: Linear Programming Problems (LPP)

OR model, Formulation of LPP. model, Graphical L&#ution and sensitivity analysis, simplex
method, M-method, Two-phase method, Special casssriplex method application, Duality theory,
Dual simplex method, Revised simplex method, Deganye Sensitivity analysis, Various industrial
application of LP.

Unit-2: Transportation Models, Assignment Models an Integer Programming

Formulation and Optimal solution of transportatiorodels, Assignment models, Transshipment
models, Degeneracy in TP model, Industrial appbeatFormulation and Solution of integer linear
programming problems; Cutting-plane algorithm, Bfanand Bound algorithm, 0-1 ILPP,
applications, Knapsack problem, facility-locatiomiplem.

Unit-3: Sequencing and Scheduling Model

Sequencing problems- Travelling salesman problenachihe-scheduling problem (Job shop),
Network based planning models, Objectives of CPM &ERT, Characteristics of CPM/PERT
projects, Network diagram, Terminology, CriticaltipaProject duration, PERT Network, Activity
time, Probabilities of project completion, Optineahshing of project activities.

Unit-4: Replacement and Inventory models

Replacement ProblemsOptimal age of equipment replacement, capital egaigt discounting cost,
Replacement of items that fail, Individual and gr@aplacement policies.

Inventory Models: Deterministic inventory models, Classic EOQ mod&DQ with price breaks,
Multi-term, stochastic inventory models under phabstic demand and lead times.

Unit-5: Dynamic Programming and Genetic Algorithms

Dynamic programming: Bellman’s principle of optimality, computations iBP, Forward and
Backward recursions, Dynamic Programming formutegjoinvestment problem, General allocation
problem, Storage coach problem, Production schegluli

Genetic Algorithms: Working principles, similarities and differencestween Gas and Traditional
methods, Gas for constrained optimization, Appiwe of Gas to solve simple problems.

Text Books:
1. S. S. Rao, “Optimization: Theory and Application§illey Eastern Limited.

2. H.A. Taha, “Operations Research- AN Introductiddgcmillan.

Reference Books:

1. Hiller, F. S., G.J. Lieberman, “Introduction to Qagons Research”, Hoiden-Day.

2. Kalyanmoy Deb, “Optimization for Engineering Desidsigorithms & Examples" PHI.

3. B. E. Gillet, Introduction Operationsdearch- A Computer Oriented Algorithmic Approach,
McGraw Hill 1989.



Course Outcomes:

1. Operation Research is the application of moderrhaus of mathematical science to complex
problems involving management of large systems ef,nmachines, materials and money in
industry, business, government and defence. Opestesearch has wide scope and has been
successfully applied in the following areas:

Financial Management

Inventory Control

Simulation Technique

Capital Budgeting

Decision Making

2. Linear programming has been used to solve problemslving assignment of jobs to
machines, blending, product mix, advertising mesk¢ection, least cost diet, distribution,
transportation, investment portfolio selection amahy others.

3. Transportation problem is the most useful model.&%.P. which simplify calculation to find
solution of L.P.P. containing more number of vaesband constraints. It deals with the
transportation of a product available at severalress to a number of different destination.
Transportation model can be used for a wide varmdtysituations such as scheduling,
production, investment, plant location, inventogntol, employment scheduling, personnel
assignment, product mix problems and many others.

4. Sequencing and Scheduling Model has been helpfbliee problems of appropriate selection
of the number of jobs (operations) which are assigto a finite number of service facilities
(machines or equipment) so as to optimize the autpitems of time, cost or profit. Network
techniqgues of PERT and CPM have been used in pignrécheduling and controlling
construction of dams, bridges, roads, highways dew€lopment and production of aircrafts,
ships, computers, etc.

5. Inventory control models have been used to detern@conomic order quantities, safety
stocks, reorder levels, minimum and maximum steekls.

6. Replacement theory has been extensively employeagketermine the optimum replacement
interval for three types of replacement problems.

7. Dynamic programming has been appliedafotal budgeting, selection of advertising media,
employment smoothening, cargo loading and optimating problems.
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ENERGY CONVERSION SYSTEMS & DEVICES (EME-325)
For 11l B. Tech. [BE/FT/OT/PT/PL/LT to be offered i n V Semester]

Type L T P Credits
ESC 3 1 0 4

Prerequisite: Physics of Class XII

Course Objective:

This course is meant for technology branches stsgeffered by mechanical engineering department
is basically designed for making them aware witmesocommon mechanical concepts, laws and
systems which is used by technology branch students

Course Content:



Unit |

Properties of steam

Pure substance, Property of steam, Triple pointjc@r point, Sub-cooled liquid, Saturation states,
Superheated states, Phase transformation processtef, Graphical representation of pressure,
volume and temperature, P-T & P-V diagrams, T-S BR8 diagrams, use of property diagram,
Steam- Tables &Mollier charts, Dryness factor atgdmeasurement, Simple Rankine cycle.

Unit 1l

Zeroth Law, First Law and Second Law of ThermodyigarEntropy, Enthalpy.

Boilers:Steam generators-classifications. Workinfy foe-tube and water-tube boilers, boiler
mountings & accessories, Draught & its calculatjoas pre heater, feed water heater, super
heater.Boiler efficiency, Equivalent evaporatiowilBr trial and heat balance.
Condenser:Classification of condenser, Air leak&pndenser performance parameters

Unit 1l

Classifications of centrifugal pumps, Vector diagraWork done by impellor, Efficiencies of
centrifugal pumps, Specific speed, Model testingavitation, Separation and their control,
Performance characteristics.

Positive Displacement Pumps: Reciprocating pumpriheSlip and coefficient of discharges,
Indicator diagram, Effect and acceleration, Workvegh by fitting air vessels, Comparison of
centrifugal and reciprocating pumps, Positive ptaumps, Gear and Vane pumps, Performance
characteristics. Hydraulic accumulator, Specialydptmps, Intensifier, Hydraulic press, Air lift
pumps.

Unit IV

Compressors, their classificatioktomizers, Centrifuges, Steam ejectors, homogesjziillers

Design of pressure vessels - thick and thin cylieadeipe and joints, flanges and valves.

Unit VvV

Internal Combustion Systems, Introduction: OttodRiecycles, 2/4 stroke engines, thermal efficiency.
Knocking and detonation.

Textbooks:

1. Thermodynamics : An Engineering Approach by @fdoles, McGraw Hill
2. Hydraulic Machines: Theory & Design, V.P.Vasaawih Khanna Pub
Reference Books:

1. Hydraulic Machines by JagdishLal, Metropolitaok co. pvt Itd.

2. Thermodynamics by J.P. Holman, McGraw Hill.

Course Outcomes:

After successful completion of this course, thelstus will be able to;

1. Apply fundamentals of thermodynamics to analypstems that use steam as working substance..
2. Use and apply basic laws of thermodynamics hasis of thermodynamics to analyze thermal
systems like Boilers and condensers.

3. Elucidate working and performance of hydraulionps like centrifugal pump and reciprocating
pump.

4. Gain knowledge to various thermal systems usedormal practice like centrifuges, atomizers,
homogenizers etc also to design pressure vesetk-and thin cylinders, pipe and joints, flangesl
valves.

5. Be knowledgeable to Two stroke/ Four strokeErgines and their cycles.

FLUID MACHINERY (EME-302)



Type L T P Credits
PCC 3 1 2 5

Prerequisite: Course on Fluid Mechanics.

Course Objectives:
This course aims at developing capability to unded, mathematically model and analyze different
fluid machineries and processes involved in them.

Course Content:

UNIT-I

Impact of jet: Introduction to hydrodynamic thrust of jet on adikand moving surface (fla&
curve), Effect of inclination of jet with the surfac

Hydraulic Turbines: Classification of turbines, Impulse turbines, Conmstional details, Velocity
triangles, Power and efficiency calculations, Gougy of Pelton wheel.

UNIT-II

Reaction Turbines: Francis and Kaplan turbines, Constructional detalslocity triangles, Power
and efficiency calculations, Degree of reactionafDrtube, Cavitation in turbines, Principles of
similarity, Unit and specific speed, Performancarelteristics, Selection of water turbines.

UNIT-I1

Centrifugal Pumps: Classifications of centrifugal pumps, Vector diagraNork done by impellor,
Efficiencies of centrifugal pumps, Specific spedthdel testing, Cavitation & separation and their
control, Performance characteristics.

UNIT-IV

Positive Displacement Pumps:Reciprocating pump theory, Slip and coefficient décharges,
Indicator diagram, Effect and acceleration, Workvegh by fitting air vessels, Comparison of
centrifugal and reciprocating pumps, Positive ptaumps, Gear and Vane pumps, Performance
characteristics.

UNIT-V
Other Machines: Hydraulic accumulator, Special duty pumps, InteaesifHydraulic press, Lift and
cranes, Theory of hydraulic coupling and torquevesters, Performance characteristics.

Water Lifting Devices: Hydraulic ram, Jet pumps, Air lift pumps.

Text books:

1. Fluid Mechanics & Hydraulic Machines by R.K. Bah

2. Hydraulic Machines by R K Rajput, S.Chand& Ctd.L

Reference books:

1. Hydraulic Machines: Theory & Design, V.P.Vasaadih Khanna Pub.

2. Applied Hydraulics by Addison

3. Hydraulic Machines by D S Kumar

4. Fluid Mechanics, Fluid Machines & Hydraulics WyP.Gupta, Alam Singh, Manish Gupta

FLUID MACHINERY LAB

Any 8 experiments out of following:



8.

9

. Impact of Jet experiment.

. Experiment on Pelton wheel.

. Experiment on Francis turbine.

. Experiment on Kaplan turbine.

. Experiment on Reciprocating pump.
. Experiment on centrifugal pump.

. Experiment on Hydraulic Jack/Press
Experiment on Hydraulic Brake

. Experiment on Hydraulic Ram

10. Experiment/test rig such as comparison & perérce of different types of pumps and turbines.

1

1. Experiment for measurement of drag and lifaerofoil in wind tunnel

12. Experiment on Jet Pump

13. Experiment on Gear oil Pump

14. Study through detailed visit of any water pumgpstation/plant

Course Outcomes:
Upon successful completion of this course, theesttglwill be able to:

1.

2.
3.

N
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Understand the hydrodynamics and capabilityodl fin realizing different objectives of producing

shaft work and fluid handling.

Understand different hydraulic turbines and qenfrelated calculations for their analysis.

Carry out elementary design and analyze cegaifpumps and different positive displacement

pumps.

. Apply principles of fluid mechanics in specialrpose hydraulic machines like accumulator, special
duty pumps, press, lifts, cranes, couplings, torpreverters and hydraulic ram.

. Realize the requirements, usage and limitatfdrydraulic machines for different applications.

. Understand working of different turbines andreate their performance parameters.

. Understand working of water lifting devices dimdl performance parameters.

. Comprehend and analyze applications of fluid grow braking, lifting and other hydraulic devices.

. Understand and estimate the drag and lift forces

0. Understand the functioning of different spepialpose pumps.

MACHINE DESIGN-II (EME-304)



Type L T P Credits
PCC 3 1 2 5

Prerequisite: Fundamental knowledge of Machine Design-I, dynarofamachine, and strength of
materials.

Course Objectives:
The objective of this subject is to make studerdenstand basic mechanical components like gears,
bearings etc.

Course Content:

UNIT 1

Spur Gears: Conjugate action, involute gears, gear cutting wdsh tooth loads, strength of spear
gears in bending and in wear. Dynamic loading, Geaterials, design of gears and involute splines.
Gear profile corrections, AGMA and Indian standards

UNIT Il

Helical Gears: Tooth relationship, tooth proportions. Design ofide gears, crossed helical gears,
AGMA and Indian standards.

Worm And Bevel Gears: Analysis of loads and stresses, power rating, iefiy. Gear standard and
proportions.

Unit 1l

Bearing: Types of ball bearings, roller bearing, needleerbearing, life of bearing, reliability
considerations, Selection of ball, roller, taper@ter and thrust bearings,

Sliding Bearings: Hydrodynamic theory of lubrication, types of begsndesign of bearings using
design charts, boundary lubrication, hydrostatiarimgs, hydrodynamic thrust bearing.

Unit IV
Design of Pressure Vesselhick cylinder, thin cylinders, cylinder heads aocaolver plates, safety
devices and standards of high pressure vessels.

UNIT V
Engine Parts: Design of engine parts such as connecting rodkshait and cylinder & piston.

Text books:

1. Machine Design by Shigley, Tata MacGrow Hill
2. Machine Design by Bhandari

Reference books:

. Machine Design by P.C. Sharma & D.K. Agarwal.
. Machine Design by Black and Adames

. Design of Machine Members by Valance & Doughty.
. Machine Design by Khurmi.

. Practical gear Design by Dudley

. Design Data book (PSG) for practical class.

. Learning C language by Kanitkar

. Machine Design by Sadhu Singh

O~NO O~ WN PP

MACHINE DESIGN-II LAB



I. Computer and Language -

Introduction to computer and languages such aspGtdoutput statements, control statements, if, for,
while, switch statement etc., Function and its uS#suctures to make student able to write computer
program in C.

Preparation of library file for important designa&.g. material properties and relevant data

II. WRITING COMPUTER PROGRAM FOR CONVENTIONAL DESIG N (Any 5)
1. Program for designing circular shaft

2. Program for designing Helical gear

3. Program for designing Bevel gear

4. Program for designing Spur gear

5. Program for designing Sliding bearing

6. Application of CAD drafting package

7. Program for designing thick & thin cylindricalgssure vessels.

8. Program for design of crankshaft.

I1l. Design Problem as a mini project

Student will be given a real life design problend éimey have to complete design of it manually, gsin
hand-book etc, they can also take help of comgogramming, if needed.

IV. 2D& 3D modeling using drafting CAD Tool (viz. Cr&0)

Course Outcomes:

Students will be able to

Design different types of gears such as spur, &ledicd bevel etc.

Analyze the pressure distribution and design alirstj bearings and ball bearing.

Design of thick and thin pressure vessels.

Analysis of IC engine parts such as cylinder, pistzank shatft.

Approach a design problem as a mini project inv@wilecisions when there is not a unique

solution.
Develop general software programmes for the desfignachine components.

ahopE

o

COMPUTER AIDED DESIGN (EME-306)

Type L T P Credits
PCC 3 1 2 5

Prerequisite:

Course Objectives:
To introduce the student to the roles of CAD fort piesign and complete product development.

Course Content:



UNIT-1

Introduction to CAD- Computer systems & hardware @AD-Input & output devices, types of
display devices- CRT, principles of raster scan aedor graphics. Scan conversions, Plotting of
points, Line drawing, Computer Graphic & its stamita GKS, IGES. Computer Graphics Software &
its configuration. Graphics Standard.

UNIT-2

Transformations: Homogenous coordinate systemjrgalranslation, shear, Reflection about axis &
line. Viewing 3D on 2D screen: RepresentationBfsBapes, rendering of surfaces and solids, hidden
lines, edges and surface removals, Shading mdsleéglows, Representation scheme for colors and its
mixing; Curves Analytical & Parametric curves, Continuity, Hetencurves, Bezier curves, B-spline
curves, NURBS.

UNIT-3

Surface generations- Hermite & Bezier, ruled, lbfteevolved and swept surfaces. Mesh based
Numerical methods for integration & differentialuagions, Finite Difference Method. Basic Concepts

of FEM: Governing equations, Stiffness matrix, gt of approximation functions, Shape functions

& its derivation. Derivation of stiffness matrix pfiroaches of FEM,

UNIT-4
1-D FEM applications with one degree approximationction: Stress & strain, Heat conduction,
Truss, Beam elements-1-D with 2 degree of freedppli@ations & problems

UNIT-5
2D Applications: 2D elements and applications: igalar element-Constant strain triangle (CST)
problems, Meshless methods. Reverse Engg & Rapaping - FDM based 3D printer, scope of 3D
printing

Textbooks:

1. Computer Graphics by Hearn and Baker

2. Finite Element Method with applications in Engg.Desai, Eldho, Shah, Pearson
Reference books:

1. CAD/CAM by Groover & Zimmers, PHI Ltd.

2. CAD/CAM: Theory &Parctice by Zeid & Sivasubranmeam TMH

3. CAD by Tai-Ram Hsu &Dipendra K Sinha, West P@.

4. Finite Element Method Dhanraj & Prabhkaran, @dfdigher Education

5. Finite Element in Engineering by Singiresu So R&sevier

CAD LAB
Any 5 experiments out of following:
1. Transformations algorithm experiment for tratisldrotation/scaling: writing program and running

it on computer.

2. 2DGeometry drawing algorithm experiment e.g.stoaight line and circle: writing the
program and running it on computer.

3. 2DGeometry drawing algorithm experiment e.g. B@zier curves, B-Spline curves and circle:
writing the program and running it on computer

4. Study of types of modeling e.g. wire frame, BaFe¢c.



5. Computer Aided Drafting: understanding and u$eawmilable CAD package commands, 3D
drawing.

6. Writing a small program for FEM for 2 spring 83 and running it. or using a FEM package.

Course Outcomes:
Student will be able to
1. Understand the role of computers for design andufieaturing.
2. Understand basic hardwares and computer graphicsAD.
3. Understand the parametric mathematical formulatayngeometric transformations, curve
& surface generation and 3D modeling.
4. Understand the fundamentals of finite element nethith engineering applications.
5. Physically observe CAD workstations and develop phegrams to generate curves and
surfaces. Create 2D and 3D model of componentg @&REO.
6. Use FEA packages to solve engineering problems.

| C ENGINE & ENERGY CONVERSION (EME-310)

Type L T P Credits
PCC 3 0 2 4

Prerequisite:

Course Objectives:

This course provides an in-depth knowledge of tectioning of IC Engine & non-conventional
engines, and also deals with the combustion tecdesiqised for various fuels, pollution testing &
performance assessment etc.. This course finds msengpplication in automobile industry and power
plants.

Course Content:

Unit-1

Introduction to I.C Engines: Engine classification, Air standard cycles, Ottaley Diesel cycle,
Dual cycle, Comparison of Otto, Diesel and DualleycSterling cycle, Ericsson cycles, Actual cycle
analysis, Two and four stroke engines, SI and @ires, Valve timing diagram, Rotary engines,
stratified charge engine.

Fuels: Fuels for SI and CI engine, Important qualitiesSbfand CI engine fuels, Rating of Sl engine
and CI engine fuels, Vegetable oils, Biodiesel, gésas fuels, LPG, CNG, Biogas, Producer gas,
Dopes, Additives, Alternative fuels for IC engines.

Unit-2

S| Engines: Combustion in Sl engine, Flame speed, Ignition yekbnormal combustion and it's
control,combustion chamber design for Sl enginesb@retion, Mixture requirements, Carburetor
types, Theory of carburetor, MPFI; Ignition systeegquirements, Magneto and battery ignition
systems, ignition timing and spark plug, Electragiation.

Unit-3

Cl Engine: Combustion in Cl engines, Ignition delay, Knock atwl control, Combustion chamber
design of CI engines; Fuel injection in Cl enginBgquirements, Types of injection systems, Fuel
pumps, Fuel injectors, Injection timings; Scaveggm?2 Stroke engines



Unit-4

Engine Cooling: Different cooling systems, Radiators and coolingsfa

Lubrication: Engine friction, Lubrication principle, Type of Iubation, Lubrication oils, Crankcase
ventilation.

Supercharging: Effect of altitude on power output, Types of suparging.

Testing and Performance:Basic measurements, Optical measurement technitiasgr Doppler
anemometry, Testing of Sl and CI engines.

Unit-5

Air Pollution from IC engine: IC engine emissions, Mufflers, Silencers, EGR, €&ffef pollutants,
Pollution measurement, Emission control in SI andce@ines, Pollution from Gas Turbines and its
control, Noise pollution and its control, Emissilegislations and standardson-Conventional I.C.
Engines: Dual fuel and Multifuel engines, Stratified chargagine, Free piston engine, Stirling
engine, Wankel rotary engine.

Textbooks:

1. A Course in International Combustion EnginesMathur& Sharma, DhanpatRai&Sons.
2. 1.C Engine, by Ganeshan, McGraw Hill Publishers.

Reference books:

1. Fundamentals of Internal Combustion Engine diySanith,Ziurs, Oxford IBH Publ. Co.
2. 1C Engines, by Rogowsky, International Book Co.

3. I.C Engine Analysis & Practice by E.F Obert.

4.1.C Engine, by R. Yadav, Central Publishing Hausllahabad

| C ENGINE & ENERGY CONVERSION LAB

Any 8-10 experiments out of following:

1. Determination of Indicated H.P. of I.C. EngineNdorse Test and Energy Balance Sheet
preparation.

2. Determination of ihp, bhp, mechanical efficieranyd heat balance of a Diesel Engine.

3. Determination of volumetric efficiency and drawdicator (P-V) diagram of reciprocating
compressor

4. To draw the valve timing diagram of a four seakesel engine.

5. Dismantling and assembling of carburettor asdtitidy.

6. Study of different types of fuel injection sysi®

7. To study and determine the effect of A/F raticloe performance of a Petrol engine.

8. Study of Fire Tube and Water Tube boiler models.
9. Study of Impulse and Reaction turbine models.

10. Study of Steam Engine models.
11. Study of Gas Turbine Model

12. Study of mini steam power plant and experinteria



13. Determination of calorific value of fuels.

14. Elucidate construction and operational priresplof boilers, nozzle, steam turbine, steam
condenser, cooling tower, gas turbine, steam eragideother energy conversion systems.

15. Apply basic laws of thermodynamics in analysfsthermal systems and evaluate thermal
performance of different energy conversion systems.

16. Evaluate performance of different energy cosioersystems
17. Determine energy efficiency of various energgwersion systems.

Course Outcomes:

Student will be able to

1. Understand and use different thermodynamic syideperformance evaluation of an engine.

2. Demonstrate various phenomenon in Sl and Chengi

3. Analyze the emission performance of an engireedfectively implement various methods studied
towards control of vehicle pollution.

4. Interpret various subsystems of an engine

5. Understand and make innovations and developmer@sgines consisting of IC engines and non-
conventional engines for different applications.

ENTREPRENEURSHIP DEVELOPMENT (HHS-342)

Type L T P Credits
OEC 3 0 0 3

Prerequisite:

Course Objectives:
To introduce the concept of Entrepreneurship aachlbasic skills for Start-up.

Course Content:

Unit-1: Entrepreneurship

Definition, requirements to be an entrepreneurfegméneur and intrapreneur, entrepreneur and
manager, growth of entrepreneurship in India, womemtrepreneurship, rural and urban
entrepreneurship.

Entrepreneurial Motivation: motivating factors, motivation theories-Maslow'se@dl Hierarchy
Theory, McClelland’s Acquired Need Theory, govermtg policy actions towards entrepreneurial
motivation, entrepreneurship development programmes

Unit-2: Business Enterprises and Ownership Structue

Small scale, medium scale and large scale entegpriole of small enterprises in economic
development; proprietorship, partnership, compaares co-operatives firms: their formation, capital
structure and source of finance.

Unit-3: Project Management

Identification and selection of projects; projeeport: contents and formulation, concept of project
evaluation, methods of project evaluation: intemasé of return method and net present value method
Unit-4: Management of Enterprises



Strategy & policy, introduction to human resourcanagement, marketing strategies, financial
management & strategies: raising and managingataphiares, debentures and bonds, cost of capital;
break- even analysis.

Unit-5: Institutional Support and Policies

Institutional support towards the development dfegreneurship in India: Institutional framework,
venture capitalist; technical consultancy orgamzest (TCOs), government policies for small scale
enterprises.

Text Books:
1. Khanka, S S ‘Entrepreneurial Development’, S Chand & Compatd; New Delhi
2. Desai, Vasant ‘Project Management and Entrepreneurship’, HiyetaPublishing House,
Mumbai, 2002.
Reference Books:
1. Gupta and Srinivasan ‘Entrepreneurial Development’, S Chand & SonswNielhi.
2. Ram Chandran, ‘Entrepreneurial Development’, Tata McGraw HNlew Delhi
3. Saini, J. S ‘Entrepreneurial Development Programmes and iexlf Deep & Deep
Publications (P), Ltd.
4. Holt, Davis, 'Entrepreneurship : New Venture Creations, PHI

Course Outcomes:

1. Describe what it takes an Entrepreneur; describlipteiways to become an entrepreneur;
including, intrapreneur manager, woman entrepremetal & urban: highlights motives to
become entrepreneur. (Understand)

2. Apply the beginner concept, ownership and varioaem§ with focus on small scale
enterprises. (Apply)

3. ldentify opportunities using identification; projemonceptualisation, formulation & evaluation.
(Remember, Understand)

4. Identify potential contribution of human resourcasarketing, financial and strategic
management with fund, opportunities. (Remember)

5. Decipher the role of Institution support and poliamework of Government for enterprises in

India. (Apply)



Detailed Syllabus

4" Year



REFRIGERATION & AIR CONDITIONING  (EME-401)

Type L T P Credits
PCC 3 0 2 4

Prerequisite: Course on Engineering Thermodynamics

Course Objectives:

This course aims to develop the understanding &ferdnt methods of refrigeration and air
conditioning along with their design and analysis Hifferent applications of cooling, heating,
ventilation and air conditioning.

Course Content:

Unit-1

Refrigeration:

Introduction to refrigeration system, Methods ofrigeeration, Carnot refrigeration cycle, Unit of
refrigeration, Refrigeration effect & C.O.P.

Air Refrigeration cycle:

Open and closed air refrigeration cycles, Revef3aahot cycle, Bell Coleman or Reversed Joule air
refrigeration cycle, Aircraft refrigeration syste@lassification of aircraft refrigeration systemod
strap refrigeration, Regenerative, Reduced ambi@mtair rated temperature (DART).

Unit-2

Vapour Compression System:

Single stage system, Analysis of vapour compressiate, Use of T-S and P-H charts, Effect of
change in suction and discharge pressures on CEffB¢ct of sub cooling of condensate &
superheating of refrigerant vapour on C.O.P of diele, Actual vapour compression refrigeration
cycle, Multistage vapour compression system requerdg, Removal of flash gas, Intercooling,
Different configuration of multistage system, Caseaystem.

Unit-3

Vapour Absorption system:

Working Principal of vapour absorption refrigeratisystem, Comparison between absorption &
compression systems, Elementary idea of refrigeababrbent mixtures, Temperature —concentration
diagram & Enthalpy — concentration diagram, Adiabatixing of two streams, Ammonia — Water
vapour absorption system, Lithium- Bromide waterpa@ absorption system, Comparison.
Refrigerants:

Classification of refrigerants, Nomenclature, Dalsie properties of refrigerants, Common
refrigerants, Secondary refrigerants and CFC fe&g&gerants, Environmental impact of refrigerants.

Unit-4

Air Conditioning:

Introduction to air conditioning, Psychometric peojes and their definitions, Psychometric chart,
Different Psychometric processes, Thermal analgdishuman body, Effective temperature and
comfort chart, Cooling and heating load calculaioBelection of inside & outside design conditions,
Heat transfer through walls & roofs, Infiltration entilation, Internal heat gain, Sensible heatdiac
(SHF), By pass factor, Grand Sensible heat fa@&HF), Apparatus dew point (ADP).

Unit-5
Refrigeration Equipment & Application:



Elementary knowledge of refrigeration & air conaliting equipmentse.g compressors, condensers,
evaporators & expansion devices, Air washers, @gpltowers & humidifying efficiency, Food
preservation, Cold storage, Refrigerates Freersegplant, Water coolers, Elementary knowledge of
transmission and distribution of air through duatsl fans, Basic difference between comfort and
industrial air conditioning, Thermoelectric effects

Textbooks:

1. Refrigeration and Air conditioning, by Manohaa®ad, New Age Intnl. (P) Ltd.Pub.
3. Refrigeration and Air conditioning by Arora&Domnnkdwar.

Reference books:

1. Refrigeration and Air conditioning by C.P Arora.

2. Refrigeration and Air conditioning by Stoeckel&nes.

3. Refrigeration and Air conditioning by Roy J. Bat

4. Thermal Environment Engg. byKuhen, Ramsey &Toelk

5. Refrigeration and Air conditioning by R.C. ArpRHI

REFRIGERATION & AIR CONDITIONING LAB
Any 8 experiments out of following:

1. Experiment on refrigeration test rig and caltataof various performance parameters.

N

. To study different types of expansion device=dus refrigeration system.

w

. To study different types of evaporators usekfrigeration systems.

4. To study different types of condensers.

ol

. To study basic components of air-conditioningtsmn.

»

. Experiment on air-conditioning test rig & calatibn of various performance parameters.

\'

. To study air washers

(0]

. Study of window air conditioner.

9. Experiment on Ice-plant.

10. Study of Hermetically sealed compressor.
11. Experiment on Desert coolers.

VISIT : Visit of a central air conditioning plant / coldesage and its detailed study or a minor project
related to any topic on course of Refrigeration amatonditioning.

Course Outcomes:

After completion of this course, students will halmslity to,

1.Demonstrate an understanding of the need andriamue of refrigeration and air conditioning.
2.Design and analyze different refrigeration systas per need.

3.Design and analyze air conditioning for human footrconditions with respect to temperature and
humidity along with its impact on human comfortoguctivity, and health.



4.Understand psychometrics and its applicationWAB engineering and carry out design along with

performing psychometric measurements.

5.Understand and analyze contemporary issues oheozepletion, global warming and other

environmental adversities created by refrigeraéind air conditioning systems to evolve environment
friendly systems.

6.Understand and analyze different refrigeratiotley and systems used for it.

7.Understand and analyze air conditioning systems.

8.Understand different components of refrigerasgsiems.

9.Understand different components of air-conditigrsystems.

10.Understandpsychometry and its’ applications.

EME-415 to 421 ELECTIVE | 4[3-1-0]
FINITE ELEMENT METHOD (EME-415)

Type L T P Credits
PEC 3 1 0 4
Prerequisite:

Course Objectives:
To provide the theoretical and practical knowledfi¢he finite element based modeling and analysis
for the mechanical systems.

Course Content:

UNIT-1

Fundamental Concepts: Introduction, Historical Bgokind, FEM/FDM/Mesh free Methods, Stresses
and Equilibrium, Boundary Conditions, Strain Digmeent Relations, Stress-Strain Relations,
Rayleigh-Ritz Method, Galerkin Method, Saint VermrPrinciple. MatrixAlgebra: Basic Matrix
Operations, Basic Types of Matrices, EigenvaluesEigenvectors

UNIT-2
One Dimensional Problems: Finite element Modeli@gordinates and Shape Functions, Potential
Energy Approach, Galerkin Approach, Assembly of @lebal Stiffness Matrix and Load Vector

UNIT-3

Two Dimensional Problems: Finite Element Modelirf@pnstant Strain Triangle (CST), Problem
Modeling and Boundary Conditions, Axisymmetric 8elisubjected to Axisymmetric Loading:
Axisymmetric Formulation.

UNIT-4

Finite Element Modeling: Triangular Element, PrablModeling and Boundary, Conditions,
Two-Dimensional Isoparametric Elements: Four-Nodedilateral, Numerical, Integration, Higher-
Order Elements.

UNIT-5

Scalar Field Problems: Steady-State Heat Tran3insion, Potential Flow, Electric and Magnetic
Fields, Dynamic Analysis: Formulation, Element Madsatrices, Evaluation of Eigen values and
Eigenvectors, Overview of a Commercial Finite Elatm@ode: ANSYS

Textbooks:



1. Introduction to Finite Elements in EngineeringTbR. Chandrupatla and A.D. Belegundu, Prentice-
Hall of India

2. An Introduction to the Finite Element Method bi. Reddy, McGraw-Hill

Reference Books:

1. Finite Element Procedures in Engineering Analysi K.J. Bathe, Englewood Cliffs, Prentice Hall
2. Concepts and Applications of Finite Element Ari by R.D. Cook, Wiley

3. Introduction to the Finite Element Method by (D@sai and J.F. Abel, Van Nostrand Reinhold

4. The Finite Element Method - Linear Static andh@myic Finite Element Analysis by T.J.R. Hughes,
Englewood Cliffs, Prentice-Hall

5. The Finite Element Method in Engineering by 8o, Pergamon.

6. An Analysis of the Finite Element Method by Graig and G.J. Fix, Englewood Cliffs,  Prentice
Hall

7. The Finite Element Method by O.C, Zienkiewicz;Gtaw-Hill

FINITE ELEMENT METHOD LAB
1. To find the deflection, stress and strain irmatitever beam with point load at the end.
2. To find the deflection, stress and strain iraatibever beam with uniformly distributed load.
3. To study the effect of the change of geometpecaperties for the beahviourof cantilever beam.
4. To find the temperature within the compositdl wéh the transfer of heat using conduction mode.
5. To study the stress strain analysis of a recanglate (thick and thin).
6. To study the vibrational performance of beam.
Course Outcomes:
Students will be able to
1. To get the historical mathematical background oMREnd application of advanced computers
for this.
2. Apply finite element method to solve problems ididganechanics, heat transfer and fluid
mechanics. Apply the FEM for two dimensional pesbs.
3. Develop the codes using MATLAB for solving the FEMoblems and also use of FEM
software.
4. Develop the codes using MATLAB for solving the FEvbblems
5. Use FEM software to solve problems.

AUTOMOBILE ENGINEERING (EME-417)

Type L T P Credits
PEC 3 1 0 4

Prerequisite: Course on | C Engine and Energy Conversion
Course Objectives:
This course aims at developing the understandindiftérent functional components of automobile

and their use in automobile along with its impattloe environment.

Course Content:



Unit 1

Introduction: Automobile and Automobile Engineerinfgstory and development, classification of

autovehicles, status of modern autovehicles, aubdmaehassis, frames, types of frames, design of
frame, components, function and layout of autonsshitelated terminologies like wheel base, track,
turning radius and ground clearance.

Unit 2

Brakes: Principle of braking, weight transfer, égpof brakes, factors influencing the braking dffec
disc and drum brake, hydraulic brakes.

Suspension System: Introduction, types of suspansystem, leaf springs, helically coiled spring,
torsion bar, shock absorbers, independent fronpeaigon system, independent rear suspension
system.

Unit 3

Steering Mechanism: Wheel alignment, principal ofrect steering, layout of steering system,
arrangement of steering linkage, steering gears.

Gear Box: Need of gear box, principle of gearilyges of gear boxes, constant mesh gear box, sliding
mesh gear box, synchromesh gear box.

Unit 4

Driveline System: Propeller shaft, universal conglianalysis and design of hooke's joint, diffeisnt
assembly.

Rear And Front Axle: Front Axle, rigid axle beamts axle, loads on rear axle and their mounting
style, types of rear axle, types of drives, rede aasing.

Unit 5

Vehicle Dynamics: Power and torque characteristi&s, gradient and rolling resistance, variation of
tractive effort, automatic transmission systemguer converter, Overdrive.

Pollution: Pollution caused by the vehicles, typégollutants, controlling pollution and vehicular
emission control norms.

Textbooks:

1. Automobile Engineering by K.M. Gupta

2. Automobile engineering by R.K. Rajput

Reference books:

1. The motor vehicle by Newton & W. Steeds

2. Automotive chassis &body by W.H. Crouse

3. Automobile engineering by Kripal Singh
AUTOMOBILE ENGINEERING LAB

1. Study of braking systems & experiment on vacilwake.
2. Study of steering systems & experiment on patezring.
3. Study on lubrication and cooling system.

4. Study on five speed gear box and differential dgpx.

6. Study of cut section model of multi cylinder qoétand diesel engine.



7. Study of fuel supply system for petrol and diesgine.
8. Study of front and rear axle assembly.

9. Comparative study of features of common small (such as fiat, Ambassador, Maruti,
Matiz, Santro, Indica and its variations) availaipléndia.

10. Comparative study of technical features of camiscooters & motorcycles available in
India.

11. Comparative Study of Technical features of camimeavy vehicles available in India.
12. Visit of an Automobile factory.

Note: - Other experiments can be taken up subpeavailability of its experimental set ups.
Minimum 8 experiments

Course Outcomes:

After completion of this course, students will hal®lity to,

1. Understand the basic requirements from automaind technology used in them.

2. Demonstrate understanding of different functiosgstems of automobile such as brakes,
suspension system, steering mechanism, gear botxaarsmission system.

3. Analyze different functional systems of autonhediand the advancements in them.

4. Carry out calculations pertaining to vehicle aymcs.

5. Understand and analyze impact of automobilerosir@nment, different measures and regulations
for its control.

MEASUREMENTAND CONTROL (EME-419)

Type L T P Credits
PEC 3 1 0 4

Prerequisite: Basic knowledge of Engineering physics, Engg. tleelynamics etc.

Course Objectives:
The objective of the subject is to know the fundataks of measurement, measuring instruments and
controls.

Course Content:

Unit |

Measurement: basic definitions- accuracy, precjgigpeatability, reproducibility, reliability,
maintainability, sensitivity, span, zero drift, agg etc.; Measurement system-basic componentss type
of measurement direct & indirect active and passi@esducers, digital and analog systems, null and
deflection type devices; Transducers- mechanicdl @actrical transducers, basic requirements for
transducers; Calibration- steps in calibration;n8tads -primary, secondary, reference and working
standards; Errors: types of errors-application aggrational errors, dynamic error, environmental
error, absolute v/s relative errors, random ernangertainty and bias.

Unit Il



Measurement of displacement, force and torque, Meagent of pressure and temperature,
Measurement of fluids flow Study of working of Bdoen tube pressure gauge, LVDT, Cathode Ray
Oscilloscope.

Unit 111

Electrical strain gauges-working principle, matksigransverse sensitivity, Wheatstone bridgesfull,
half, and quarter bridge circuits, strain rose@etical methods in measurement: Laser Beam as light
pointer, length and displacement measurement, Ll2ggpler anemometer, Temperature sensor.

Unit IV
Control: basic definitions, elements of controlteys -open loop and closed loop systems. Concept of
feedback control system; Block. Diagram represematts simplification and Reduction; Transfer
function, Laplace transformation, transfers functiof various systems, Analogous system-
mechanical and electrical analogy.
Unit V
Test signals-step ramp, parabolic and impulse Egid@ame response for Ist and 2nd order system;
Basic concept of stability, Time response analyBiguth's criteria, Root locus technique. Frequency
response- Bode and Polar plot.
Textbooks:
1. Instrumentation by Sarma, Rangam & Mani
2. Engineering Control System by K. Ogata
Reference books:
1. Mechanical Measurements- System and Design®@yDEeobelin
2. Mechanical Measurement by Buck & Beckwith
3. Control System Engineering by Nagrath & Gopal
MEASUREMENTAND CONTROL LAB
Any 8 experiments out of followings:
1. To measure the taper of a given shaft.
2. To measure the pitch diameter of a screw thibgaal 3-wire method.
3. To measure the thread angle of screw by thre=mwethod.
4. To measure the dimensions of a gear tooth w&nger calipers.
5. Study of slip gauges.
6. Study of limit gauges.
7. To measure out of roundness of a shaft.
8. To perform the concentricity test on a spur gear

9. To calibrate a dial gage.

10. To study and use of autocollimator.



11. To determine the speed of pedestal fan usingatcope.

12. To calibrate and measure temperature usingidwuple.

Course Outcomes:

Students will be able to

Estimate errors and uncertainty in measurements.

Understand working principles in the measuremeffietd quantities.

Identify sensors for measurement of force, presstipeation, and surface temperatures.
Understand the conceptual development of zerd,dird second order systems.
Understanding the control systems and developnfesysbem transfer function.
Understand working principles in the measurement.

To measure physical quantities using various meagurstruments.

Evaluate surface roughness of a given surface.
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COMPUTER AIDED MANUFACTURING (EME-421)

Type L T P Credits
PEC 3 1 0 4

Prerequisite: Course of Manufacturing Science
Course Content:

Unit 1

Introduction: Introduction to Automation. need and future of NGtems and CAM. Advantages &
disadvantages. Historical development and futimeds.

Features of NC Machines: Difference between ordinary and NC machine toolsethdds for
improving Accuracy and ProductivityDirect numerical control (DNC) and computer numalic
control (CNC), adaptive control of manufacturingogesses, Motion control in NC machine,
designation of NC axes.

Unit 2

NC Part Programming

(a) Manual (word address format) programming, Papay codes, Miscellaneous codes, Examples:
Turning, Drilling and Milling.

(b) APT programming. Geometry, Motion and Additibeatements, Macro- statement.

Unit 3

System Devicesdintroduction to DC motors, stepping motors, feedbdevices such as encoder,
counting devices, digital to analog converter ance wersa;Interpolators - Principle, Digital
Differential Analyzers. Linear interpolator, ciratibr InterpolatorControl of NC Systems-Open and
closed loops. Automatic control of closed loopsimencoder & tachometers, Speed variation of DC
motor. Adaptive control.

Unit 4
Computer Integrated Manufacturing system- Introduction to Group Technology, Manufacturing
cell, Transfer lines, FMS, CIM, CAD/CAM, CAPP, Cant of Mechatronics & MEMS.

Unit 5

Robotics-NC machine vs Robots. Types and generations of RoRobot applications.
Economics, Robot programming methods.VAL and AMithneéxamples.

Intelligent Manufacturing: Introduction to Artificial Intelligence for Inteljient manufacturing.



Textbooks:
1. CAD/CAM by M.P.Groover and E.W.Zimmer.
2. NC Machines by Koren

Reference books:

1. Computer control of manufacturing systems byefor

2. NC Machine Tools by S.J. Martin.

3. CAD/CAM Principles and applications by P.N. Rao

4. Automation, Production System and Computer hatiegl Manufacturing, M P Groover, PHI

CAM Lab

1. Writing a part-programming (in word address fatror in APT) for a job for drilling
operation (point-to-point) and running on NC maehin

2. Writing a part programming (in word address fatmor in APT) for a job for milling operation
(contouring) and other available functions and mgron NC machine

3. Writing a part programming (in word address fatmor in APT) for a job for turning
operations and running it on NC machine.

4. Study of difference between ordinary machine [d@dmachine.

5. Study of system devices such as motors andidaekidevices.

Course Objectives:

The course aims at understanding functions andifesitof Machines, Concept of Machine control,
robot application and programming. It also aimsutederstand basic Introduction of Artificial
Intelligence.

Course Outcomes:

After going through this course a student will iéeato:

Identify and explain features of NC Machines

Write programs to manufacture components on masehin

Handle various NC system devices

Understand Robotics and its applications.

Use the knowledge of group technology and conceptexhatronics.
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EME-425 to 433 ELECTIVE Il 3[3-0-0]
ADVANCE MATERIALS (EME-425)
Type L T P Credits
PEC 3 0 0 3
Prerequisite: Fundamental knowledge of material science.

Course Objectives:

The objective of the subject is to know the fundatakscience and engineering principles relevant to
metallic, non-metallic and advance materials.



Course Content:

Unit |

Introduction to materials, types of materials — agt ceramics, polymers, composites,
semiconductors, biomaterials. Structure-Properoec@ssing Relationship.

Mechanical testing and properties — Tensile tespalct test, Fatigue test, Creep test, Hardness test
etc.Physical properties — electrical, magneticicapand thermal properties.

Unit 11

Engineering materials- Metals and alloys: Ferrous idon- ferrous alloys. Classification of Iron and
Steel, Plain Carbon Steel, Alloy Steel, Cast Iron.

Non-Ferrous Alloys: Al alloys, Mg alloys, Be allgySu alloys, Ni & Co alloys and Ti alloys.

Unit Il

Ceramic material, Crystalline and non-crystallimeicture, Application and properties of ceramics,
Processing of ceramics.

Polymers: Structure of polymers, Degree of polyzsion, Structure and properties of
thermoplastics, thermosets and elastomers (rublfedd)tives to polymers. Processing of Polymers.

Unit IV

Composite Materials: Importance, Classification @dimposites - Particulate reinforced, Fibre
reinforced composites, Composite Laminates, Sardwend Honeycomb structures, Wood
composites, Concrete, Degradation and failure dérnads, Scope of recycling.

Unit V
Advanced Engineering materials: Materials for htgmperature applications, Functionally graded
materials, Concept of Smart and Intelligent materia

Textbooks:

1. Engineering Materials Vol. | & Il by Ashby & Jes, Pergemon Press

2. Material Science & Engineering by W.CallisterID., Addison-Wesley Pub. Co.
Reference Books:

1. The Science &Engg. of Materials by Donald R Askd PWS Engg.

Course Outcomes:

Student will be able to

Correlate structure, property and processing oenas.

Understand properties of metals, non-metals anef@waus alloys.

Identify suitable materials for engineering appiica.

Understand the importance of advanced engineeratgmals and structures for various design
applications.
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MECHANICAL VIBRATION (EME-427)

Type L T P Credits
PEC 3 0 0 3



Prerequisite:

Course Objectives:
To provide theoretical knowledge to the conceptsaises and effects of vibration in mechanical
systems.

Course Content:

UNIT- |

INTRODUCTION: Periodic motion, harmonic motion, superpositionsofiple harmonic motions,
beats, fourier analysisSingle Degree Freedom System: Free vibration, Natural frequency,
Equivalent Systems, Energy method for determinimgumal frequency, Response to an initial
disturbance, Torsional vibrations, Damped vibragjoDamping models — Structural, Coulomb and
Viscous damping, Vibrations of system with viscadesmping, Logarithmic decrement, Viscous
dampers.

UNIT- II

Single Degree Freedom: Forced Vibration

Forced vibration, Harmonic Excitation with viscowmmping, Steady state vibrations, Forced
vibrations with rotating and reciprocating unbakncSupport excitation, Vibration isolation,
Transmissibility, Vibration measuring instrument®isplacement, Velocity, Acceleration and
Frequency measuring instrument.

UNIT- Il

Two Degree Freedom Systermtroduction, Principal modes, Double pendulum, Slamal system
with damping, Coupled System, Undamped dynamicratidn absorbers, Centrifugal pendulum
absorber, Dry friction damper, Untuned viscous damp

UNIT- IV

Multidegree Freedom System: Exact Analysis

Undamped free and forced vibrations of multidegrgstem, Influence numbers, Reciprocal Theorem,
Torsional vibration of multi rotor system, Vibratioof geared system, Principal coordinates,
Continuous systems- Longitudinal vibration of baFsysional vibrations of Circular shafts, Lateral
vibration of beams.

UNIT- V

Multidegree Freedom System: Numerical Analysis

Rayleigh’s, Dunkerley’s, Holzer's and Stodola’s hwts, Rayleigh — Ritz method.

Critical Speed of Shafts:

Shafts with one disc with and without damping, Mdisc shafts, Secondary critical speed.

Textbooks:

1. Mechanical Vibrations by Rao S.S., Addison-Wesle

2. Mechanical Vibrations by Grover, G.K., Nem Ch&ublishers, Roorkee
Reference books:

1. Mechanical Vibrations by Church A.H.

2. Vibration Theory and Applicationos by Thomson,TWPrentice Hall

3. Mechanical Vibrations by Tse, Morse and HinKegntice-Hall.

Course Outcomes:
Students will be able to
1. Understand the basic concepts of vibrations.



Develop analyze the one degree to multi-degreesefiom vibration problems.

Understand the vibration control mechanisms anteeys

Practice the numerical techniques used for solthmy vibrational models of mechanical
systems.

rwn

POWER PLANT ENGINEERING (EME-429)

Type L T P Credits
PEC 3 0 0 3

Prerequisite: Course on Applied Thermodynamics

Course Objectives:
This course aims at developing the understandingliiéérent power plants and carry out their
requirements, design, analysis, performance evaluahd economic studies.

Course Content:

Unit-I

Introduction: Power and energy, sources of energy, review ofrtbdynamic cycles related to power
plants, fuels and combustion calculations. Loadregdion, load curves, various terms and factors
involved in power plant calculations. Effect of idnle load on power plant operation, Selection of
power plant units.

Power plant economics and selectiorEffect of plant type on costs, rates, fixed eleragenergy
elements, customer elements and investor's prdépreciation and replacement, theory of rates.
Economics of plant selection, other consideratiandant selection.

Unit-Il

Steam power plant: General layout of steam power plant, Power plafetmincluding critical and
super critical boilers. Fluidized bed boilers, bl mountings and accessories, Different systets su
as coal handling system, pulverizers and coal bsym@mbustion system, draft, ash handling system,
Dust collection system, Feed water treatment amdl@aser and cooling towers and cooling ponds,
Turbine auxiliary systems such as governing, feedtihg, reheating, flange heating and gland
leakage. Operation and maintenance of steam polast, neat balance and efficiency, Site selection
of a steam power plant.

Unit-111

Diesel power plant :General layout, Components of Diesel power plaatfdPmance of diesel power
plant, fuel system, lubrication system, air intalkel admission system, supercharging system, exhaust
system, diesel plant operation and efficiency, Heglance, Site selection of diesel power plant,
Comparative study of diesel power plant with stg@mwer plant.

Gas turbine power plant: Layout of gas turbine power plant, Elements of ggkine power plants,
Gas turbine fuels, cogeneration, auxiliary systeach as fuel, controls and lubrication, operatiod a
maintenance, Combined cycle power plants, Sitegefeof gas turbine power plant

Unit-IV

Nuclear power plant: Principles of nuclear energy, Lay out of nucleawpp plant, Basic
components of nuclear reactions, nuclear powerostaiNuclear waste disposal, Site selection of
nuclear power plants.



Hydro electric station

Hydrology, Principles of working, applications,esgelection, classification and arrangements, hydro
electric plants, run off size of plant and choideunits, operation and maintenance, hydro systems,
interconnected systems.

Non Conventional Power Plants Introduction to non-conventional power plants ($oMind,
geothermal, tidal, Fuel cell based power plants etc

Unit-V

Electrical system Generators and generator cooling, transformersthail cooling, bus bar,etc.
Instrumentation Purpose, classification, selecaod application, recorders and their use, listihg o
various control rooms.

Pollution: Pollution due to power generation

Textbooks:

1. Power Plant Engineering by P.K. Nag, Tata McGirllv

2. Steam & Gas Turbines & Power Plant Engineerin&¥adav, Central Pub.House.

Reference books:

1. Power Plant Engineering by F.T. Morse, Affildteast-West Press Pvt. Ltd, New Delhi/Madras.
2. Power Plant Engineering by Mahesh Verma, MetitgsoBook Company Pvt. Ltd. New Delhi.

3. Power Plant Technology by El-Vakil, McGraw Hill.

Course Outcomes:

After completion of this course, students will hal®lity to,

1. Understand the requirements of different povwantpoptions and their relative merits and demerits
2. Design and analyze different conventional angtcanventional power plants from energy
perspective.

3. Visualize the environmental impact of differgotver plants and find suitable solutions to such
problems.

4. Carry out power plant calculations in light oéyailing energy regulations.

5. Perform economic studies of different power fdaand compare them on the basis of technology,
environment impact and cost.

PRODUCTION PLANNING & CONTROL (EME-431)

Type L T P Credits
PEC 3 0 0 3

Prerequisite: Course on Manufacturing Science-1 & Il

Course Objectives:
The course aims at understanding function of prbdcplace of production, forecasting and market
analysis, factory location and layout dependindioal production requirement.

Course Content:

Unit-|

Introduction: Types and characteristics of produtisystems Objective and functions of Production,
Planning & Control, Place of production, planning Engineering, manufactures organization;
Preplanning: Forecasting & Market Analysis. Factbgcation & Layout, Equipment policy and
replacement. Preplanning production, capacity prann



Unit-1I

Production Planning: Aggregate Planning, Masted&cton Schedule, Material Resource Planning,
Selection of material methods, machines & manpo®euting, Scheduling and Dispatching and its
sheets & charts, Production Line Balancing

Unit-111

Production and Inventory Control: Progress continobugh records and charts. Types of inventories,
Inventory Classification. Inventory Control undesnstraints Economic lot (batch) size. Trends in
purchasing and store keeping, JIT production MRRcdimparison of Push & Pull systems, ERP,
CAPPC.

Unit-1V

Productivity: Importance, Productivity patternspguctivity measurements & ratios, improvement
maintenance process; Human Factors & Ergonomiceafuabilities, Training & motivation safety
programs, workplace design & working conditions.

Unit-V

System Economics & Operations Economy: System Bow® Life cycle analysis, Capacity
planning, Decision support system; Operations Esgndreplacement Planning, Sensitivity Analysis,
Capital rationing, Product cost analysis and edtonaAllocation of resources.

Textbooks:
1. Production Planning & Control by Jain and Agdrwa
2. Operations Management by Buffa.

Reference books:
1. Elements of Production Planning & Control byoil
2. Production System by J.L. Riggs.

Course Outcomes:

A student after going through the course will beedb:

understand production planning and control as sysigproach.
make master production schedule, material planning.
handle inventory control problems.

understand productivity pattern and related measen¢ and
determine capacity planning, analyse product cost.
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NON-CONVENTIONAL ENERGY RESOURCES & UTILIZATION (EME-433)

Type L T P Credits
PEC 3 0 0 3

Prerequisite:

Course Objectives:

This course considers the background of depletossiff fuel reserves and lays emphasis on the
utilization of alternative energy sources for megtivarying requirements and ensure sustainable
development while assessing the impact of both eotienal and non-conventional sources of energy
on civilization.

Course Content:



UNIT-1

Energy resources and their utilization:

Indian and global energy sources, Energy exploitgtergy planning, Energy parameters (energy
intensity, energy-GDP elasticity), Introduction tearious sources of energy, Solar thermal,
Photovoltaic, Water power, Wind energy, Biomass,e&c thermal, Tidal and wave energy,
Geothermal energy, Hydrogen energy systems, Fuls, decentralized and dispersed generation.

Solar radiations:

Extra terrestrial radiation, Spectral distributi®ular constant, Solar radiations on earth, Measene

of solar radiations, Solar radiation geometry, Farxa plane surface, Latitude, Declination angle,
Surface azimuth angle, Hour angle, Zenith angldéarSaltitude angle expression for angle between
incident beam and the normal to a plane surfaceléniwation), Local apparent time, Apparent motion
of sun, Day length, Solar radiation data for India.

UNIT-2

Solar energy:

Solar thermal power and it's conversion, Solareotdirs, Flat plate, Performance analysis of flatepl
collector, Solar concentrating collectors, Typesoicentrating collectors,Thermodynamic limits to
concentration, Cylindrical collectors, Thermal ams#& of solar collectors, Tracking CPC and solar
swing .

Solar thermal energy storage, Different systemiar$omnd.

Applications, Water heating, Space heating & cagliBolar distillation, solar pumping, solar cooking
Greenhouses, Solar power plants.

Solar photovoltaic system:

Photovoltaic effect, Efficiency of solar cells, Seanductor materials for solar cells, Solar
photovoltaic system, Standards of solar photowolsgistem, Applications of PV system, PV hybrid
system.

UNIT-3

Biogas:

Photosynthesis, Bio gas production Aerobic and rae@e bio-conversion process, Raw materials,
Properties of bio gas, Producer gas, Transportaifonio gas, bio gas plant technology & status,
Community biogas plants, Problems involved in b&s groduction, Bio gas applications, Biomass
conversion techniques, Biomass gasification, Eneegpvery from urban waste, Power generation
from liquid waste, Biomass cogeneration, Energynfalgon, Fuel properties, Biomass resource
development in India.

wind energy:

Properties of wind, Availability of wind energy India, wind velocity, Wind machine fundamentals,
Types of wind machines and their characteristicgjadntal and Vertical axis wind mills, Elementary
design principles, Coefficient of performance ofvaad mill rotor, Aerodynamic considerations in
wind mill design, Selection of a wind mill, Wind emyy farms, Economic issues, Recent development.

UNIT-4

Electrochemical effects and fuel cells:

Principle of operation of an acidic fuel cell, Rabke cells, Ideal fuel cells, Other types of fuells;
Comparison between acidic and alkaline hydrogergeryfuel cells, Efficiency and EMF of fuel
cells, Operating characteristics of fuel cells, Adiages of fuel cell power plants, Future poterdfal
fuel cells.

Tidal power:

Tides and waves as sources of energy, Fundamentiadisl power, Use of tidal energy Limitations of
tidal energy conversion systems.



Hydrogen Energy:

Properties of hydrogen in respect of its use ascsoaf renewable energy, Sources of hydrogen,
Production of hydrogen, Storage and transportafooblems with hydrogen as fuel, Development of
hydrogen cartridge, Economics of hydrogen fuel imdse.

UNIT-5
Thermoelectric systems:
Kelvin relations, power generation, Propertiestarimoelectric materials, Fusion Plasma generators.

Geothermal energy:

Structure of earth’s interior, Geothermal sitegthlepiakes & volcanoes, Geothermal resources, Hot
springs, Steam ejection, Principal of working, Typef geothermal station with schematic
representation, Site selection for geothermal pgpl@nts. Advanced concepts, Problems associated
with geothermal conversion.

Ocean energy:

Principle of ocean thermal energy conversion, Wawergy conversion machines, Power plants based
on ocean energy, Problems associated with oceamahenergy conversion systems,

Thermoelectric OTEC, Developments of OTEC, Econgmic

Impact of renewable energy generation on environm@roto Protocol, Cost of electricity production
from different energy sources, Energy options falian economy.

Books / Reference:

Bansal Keemann, Meliss," Renewable energy sourmse@nversion technology”, Tata McGraw Hill.
Kothari D.P., “Renewable energy resources and engtgchnologies”, Prentice Hall of India Pvt.
Ltd.

Rai G.D, "Non-Conventional energy Sources", KhaRohlishers.

Ashok V. Desai, "Nonconventional Energy"”, New Agéernational Publishers Ltd.

Course Outcomes:

Student will be able to

1. Understand effect of fossil fuels on global wargnand their relative impact on the environment.

2. Comprehend the energy scenario of world in gdreerd India in particular along with assessment
of potential of alternative sources of energy.

3. Design, analyze and develop theoretical framkwor use of alternative sources of energy for
different applications.

4. Evaluate the performance of the various non-entiwnal and renewable energy sources.

5. Understand and analyze recent advancementseng\eigenerations like magneto hydro dynamic
power generation, fuel cell technology, hydrogeergy etc. and develop energy management skills.

OME-433,435 OPEN ELECTIVE - | Crelits 3[3-0-0]
SOLAR ENERGY (OME-433)

Type L T P Credits
OEC 3 0 0 3

Prerequisite: Course on Engineering Thermodynamics

Course Objectives:

This course on solar energy aims at developing ngtaleding about availability of solar energy, its
utilization and systems run on solar energy for @oweneration, cooling, heating and other
applications.



Course Content:

UNIT-1

Introduction, Energy alternative, Devices for thatroollection and storage, Thermal applications;
Solar radiation: Instruments for measuring soladiatoon, Solar radiation geometry, Empirical
equations for prediction of the availability of aokadiation, Solar radiation on tilted surfaces.

UNIT-2

Liquid flat-Plate Collectors: General performanc®lgsis, Transmissivity absorptivity product and
overall loss coefficient and heat trasfer correlagi Collector efficiency factor, Analysis of calters
similar to the conventional collector. Testing prdares, Alternatives to the conventional collector,

UNIT-3

Solar Air Heaters: Performance analysis of a cotweal air heater, Other types of air heaters.
Concentrating Collectors: Flat plate collectorshwilane reflectors, Cylindrical parabolic collegtor
Compound parabolic dish collector,Central receagiector.

UNIT-4

Thermal energy storage: Sensible heat storagent_heat Storage, Thermo-chemical storage. Solar
distillation: Introduction, working principal of & distillation, Thermal efficiency of distillernit,
External heat transfer, Top loss coefficient, Battand side loss coefficient, Internal heat transfer
Radioactive loss coefficient, convective loss doedht, Evaporative loss coefficient, Overall heat
evaluation of distillation output, Passive solaitlsst Conventional solar still, Basin construction,
Thermal analysis of conventional solar still.

UNIT-5
Photovoltaic Systems: Introduction doping FermieleWP-N junction characteristics, Photovoltaic
effect, Photovoltaic material, Module, Cell tempgara, Economic analysis: Introduction, cost
analysis.

Text books:

1. Solar Energy, by S.P Sukhatme, Tata McGraw Hill.

2. Treatise on Solar Energy, by H.P Garg, John y\élel Sons.

Reference books:

1. Solar Energy: Thermal Processes by Duffie Johanl, Beckman W.A,, JohnWiley&Sons.

Course Outcomes:

After completion of course, the students will hadity to,

1. Understand solar energy availability, associgtmhraphical issues and its measurement.

2. Design, analyze and develop solar thermal systenvarious applications.

3. Design, analyze and develop solar photovoltgtesns for different applications.

4. Understand and analyze solar energy economics.

5. Demonstrate holistic understanding of the varisalar energy applications and think of certain
modifications in them for better performance antityt

COMPOSITE MATERIALS (OEC-435)

Type L T P Credits
OEC 3 0 0 3



Prerequisite: Fundamental knowledge of material science and eeging materials.

Course Objective:
The objective of the subject is to know the fundatakscience and engineering principles relevant to
composite materials.

Course Content:

Unit |

Introduction: Definition, Characteristics classification Parti@d and fibrous compositeBibers
Matrices and Fabrication of Composites:Advance fibers, Glass fibers carbon and graphiier$
Aramid fibers Boron Fibers and other fibers. Matnraterials: Polymer and Metals, Fabrication of
composites.

Unit 11

Behavior of unidirectional composites :Nomenclatures, volume and weight fractions, Lordjial
Strength and Stiffness, Transverse Stiffness amen@h, Prediction of shear and Poisson Ratio,
Failure modes.

Short Fiber CompositesTheories of stress transfer Modulus and Strenghaitt fiber.

Unit Il
Analysis of an orthotropic Lamina : Hooke's law for orthotropic Materials, Stresgait Relations
and engineering Constants, Strength of an Orthiticgmina.

Unit IV

Analysis of Laminated Composites Strain and stress Variation in a laminate, SynthetiStiffness
Matrix, Construction and Properties of Special Liaates, Dtermination of laminae stress and strains,
Analysis of laminates after initial failure. Hygtbermal stresses in Laminates.

Unit V

Experimental Characterization of CompositesUniaxial Tension test, Uniaxial Compression Test,
Inplane Shear test, Uniaxial Bending Tests Deteation of Interlaminar Shear Strength and Fracture
toughness.Damage Identification Using Nondestrediivaluation Techniques.

Textbooks:

1. Analysis and Performance of fiber composite lgyatal,B.D., Broutman L.J., John Wiley & Sons
Inc.

2. Introduction to composite Materials by Tsai SW#hn H.T., Thechnomic West Port, Conn.
Reference books:

1. Primer on Composite Material Analyisis, Hapli€.J Technomic Stanford, Conn.1984

2. Mechanics of composite materials, Jones R.Mpt&Book Company Washington D.C.

Course Outcomes:
Students will be able to
1. Understand the concepts of composite materialscitiions of composite and their properties.
2. Understanding fibrous and particulate compositlsir tstress strain behavior and important
properties.
3. Analysis of laminated composites and understandih@rthotropic lamina and laminated
theory.
4. Characterize composites by evaluating various nrechbproperties. Analyze and identify the
damages in composite structures.



INDUSTRIAL TRAINING (EME-461)

Type L T P Credits
Industrial Training 0 0 4 2

Prerequisite:

Course Objectives:
To visit factory and learn design, assembly of nreehand manufacturing of product.
Course Content:

As a part of academic curriculum, students undemdastrial training/internship of 4-6 weeks after
completion of Ill year B. Tech. program during suermvacations. The main objectives of the
industrial training are:-

1.

2.

3.

4,
5.

To give students the opportunity to apply the aegliknowledge and skills in development of
a real-life project.

To provide students with an opportunity of pradt@ad hands-on learning from practitioners
in the students’ field of study.

To provide the students the exposure of the wovkrenment, common practices, employment
opportunities and work ethics in the relevant fietgtudy.

To inculcate presentation and soft skills relevarthe needs of employers.

To provide an opportunity of offered jobs in theyamization where they undergo Industrial
Training.

Course Outcomes:

1.
2.
3.

Improve their knowledge and skills relevant to tregea of study.

Relate the knowledge and skills acquired at theékplace, to their on-campus studies.
Compete effectively in the job market, because tiexe been equipped with the requisite
knowledge, skills, attitudes and practical expereen

SEMINAR (EME-471)

Type L T P Credits
Seminar 0 0 4 2

Prerequisite:
Course Objectives:
To learn latest techniques and advancement alpautigular subject and write a report.

Course Content:



1. Seminar provides students the opportunity to givesgntation of the state of art
technology applied in the area of their respeativesen Topic of Seminar.

Course Outcomes:
1. Improve their knowledge and skills to give preseata
2. Relate the knowledge thus acquired to their on-cengpudies.
3. Gain insight to different topics related to MeclwhiEngineering.

PROJECT (EME-497)

Type L T P Credits
Project 0O 0 8 4

Prerequisite:

Course Objectives:

To learn about machine component, material selecbesign and assembly of a machine or
prototype.

Course Content:

The practical implementation of theoretical knovgedgained during the B.Tech. programme.
Students are required to implement their origirtdas, modification/enhancement of the existing
mechanical engineering techniques, real time im@dlgbroblems, and current applications of their
courses of study. Projects work can be of two typesjects based on implementation of any industry
oriented problem which will be more or less expenal in nature and the others will be based on
some innovative/ theoretical work.

The project work may be carried out in two modes:

1. In-house Project: The project work assigned by some Faculty memlbah® department
which will have to be carried out during Vind VIlith semester alogwith regular course of
study.

2. Industrial Project: Student will work on a problem assigned by sonsustry under the
guidance and supervision of some industrial piacir and one Faculty supervisor. The first
phase of the work will be completed during ¥/iséemester in the department alongwith the
regular course of study. But, the design & impletagan work will be done in the respective
industry itself during the VIt semester.

Course Outcomes:
1. Show preparedness to work independently on rea fmoblem scenarios to be addressed

using knowledge of fundamentals & techniques inaiea of Mechanical Engineering.
2. Use the innovative ideas and thoughts to addreddifieeissues and provide efficient solutions
for Industry oriented works.

OME-444,446 OPEN ELECTIVE - I 4[3-1-0]



ALTERNATIVE ENERGY RESOURCES (OME-444)

Type L T P Credits
OEC 3 1 0 4

Prerequisite: Course on Engineering Thermodynamics.

Course Objectives:

This course considers the background of depletossiff fuel reserves and lays emphasis on the
utilization of alternative energy sources for megtivarying requirements and ensure sustainable
development while assessing the impact of both eotienal and non-conventional sources of energy
on civilization.

Course Content:

UNIT-1

Energy resources and their utilization:Indian and global energy sources, Energy exploedrgy
planning, Energy parameters (energy intensity,@rR&DP elasticity), Introduction to various sources
of energy, Solar thermal, Photovoltaic, Water powiind energy, Biomass, Ocean thermal, Tidal
and wave energy, Geothermal energy, Hydrogen ensygyems, Fuel cells, Decentralized and
dispersed generation.

Solar radiations: Extra terrestrial radiation, Spectral distributi@glar constant, Solar radiations on
earth, Measurement of solar radiations, Solar taxhiisgeometry, Flux on a plane surface, Latitude,
Declination angle, Surface azimuth angle, Hour engkenith angle, Solar altitude angle expression
for angle between incident beam and the normal ptame surface (no derivation), Local apparent
time, Apparent motion of sun, Day length, Solanatdn data for India.

UNIT-2

Solar energy: Solar thermal power and it's conversion, Solareotdirs, Flat plate, Performance
analysis of flat plate collector, Solar concentrgti collectors, Types of concentrating
collectors, Thermodynamic limits to concentratioryli@rical collectors, Thermal analysis of solar
collectors, Tracking CPC and solar swing . Solarrial energy storage, Different systems, Solar
pond. Applications, Water heating, Space heatingo&ling, Solar distillation, solar pumping, solar
cooking, Greenhouses, Solar power plants.

Solar photovoltaic system:Photovoltaic effect, Efficiency of solar cells, Seanductor materials for
solar cells, Solar photovoltaic system, Standarfdsotar photovoltaic system, Applications of PV
system, PV hybrid system.

UNIT-3

Biogas: Photosynthesis, Bio gas production Aerobic and raié@ bio-conversion process, Raw
materials, Properties of bio gas, Producer gasspertation of bio gas, bio gas plant technology &
status, Community biogas plants, Problems involiwedio gas production, Bio gas applications,
Biomass conversion techniques, Biomass gasificattorergy recovery from urban waste, Power
generation from liquid waste, Biomass cogeneratibnergy plantation, Fuel properties, Biomass
resource development in India.

Wind energy: Properties of wind, Availability of wind energy India, wind velocity, Wind machine
fundamentals, Types of wind machines and theiragttaristics, Horizontal and Vertical axis wind
mills, Elementary design principles, Coefficient mgrformance of a wind mill rotor, Aerodynamic
considerations in wind mill design, Selection ofvend mill, Wind energy farms, Economic issues,
Recent developments.



UNIT-4

Electrochemical effects and fuel cellsPrinciple of operation of an acidic fuel cell, Rabke cells,
Ideal fuel cells, Other types of fuel cells, Compain between acidic and alkaline hydrogen-oxygen
fuel cells, Efficiency and EMF of fuel cells, Opteng characteristics of fuel cells, Advantagesa|f
cell power plants, Future potential of fuel cells.

Tidal power: Tides and waves as sources of energy, Fundamentiédisl power, Use of tidal energy
Limitations of tidal energy conversion systems.

Hydrogen Energy: Properties of hydrogen in respect of its use agceoof renewable energy,
Sources of hydrogen, Production of hydrogen, Stoeagl transportation, Problems with hydrogen as
fuel, Development of hydrogen cartridge, Econonoicydrogen fuel and its use.

UNIT-5

Thermoelectric systems:Kelvin relations, power generation, Propertiesharinoelectric materials,
Fusion Plasma generators.

Geothermal energy: Structure of earth’s interior, Geothermal sitesrtrepuakes & volcanoes,
Geothermal resources, Hot springs, Steam ejeddongipal of working, Types of geothermal station
with schematic representation, Site selection feotigermal power plants. Advanced concepts,
Problems associated with geothermal conversion.

Ocean energy:Principle of ocean thermal energy conversion, Wamergy conversion machines,
Power plants based on ocean energy, Problems assbavith ocean thermal energy conversion
systems, Thermoelectric OTEC, Developments of OTEEnomics; Impact of renewable energy
generation on environment, Kyoto Protocol, Costetdctricity production from different energy
sources, Energy options for Indian economy.

Textbooks:

1. Renewable energy resources and emerging teaheslby Kothari D.P., PHI

2. Non-Conventional energy Sources by Rai G.D, Kiaghublishers.

Reference books:

1. Renewable energy sources and conversion tegwbloBansalKeemann, Meliss, TMH
2. Nonconventional Energy by Ashok V. Desai, NeweAgternational Publishers Ltd.

Course Outcomes:

Student will be able to

1. Understand effect of fossil fuels on global wargnand their relative impact on the environment.

2. Comprehend the energy scenario of world in gdreerd India in particular along with assessment
of potential of alternative sources of energy.

3. Design, analyze and develop theoretical framkwor use of alternative sources of energy for
different applications.

4. Evaluate the performance of the various non-entiwnal and renewable energy sources.

5. Understand and analyze recent advancementseng\egenerations like magneto hydro dynamic
power generation, fuel cell technology, hydrogeergy etc. and develop energy management skills.

INDUSTRIAL ENGINEERING & AUTOMATION  (OME-446)

Type L T P Credits
OEC 3 1 0 4

Prerequisite:

Course Objectives:



The course considers Industrial productive conceptd measurements. Principles of economy
production planning and control. It introduces Istlial review technique using software

Course Content:

Unit 1

Introduction, engineering economy and costing, evstlysis, methods of depreciation, productivity
concepts and measurements, job evaluation, methfodd evaluation, merit rating, wage incentive
plan, types of wage incentive plans.

Unit 2

Work measurement, time study,pre determined mo#iad time study(PMTS), work sampling,
method study, micro motion study, principles of ilmoteconomy.

Unit 3

Plant location, Types of Layout, Principles of HaciLayout, Objective Functions, Steps in PPC,
Planning, Routing, Scheduling, Loading, Dispatchiaffectiveness of PPC.

Unit 4

PERT, CPM, Resource Allocation and GERT- Programl&ation and Review Technique (PERT),
Critical Path Method (CPM), Scheduling with Res@u@onstraints.

Introduction to quality management, Ergonomics.

Unit 5

High Volume Production Systems- Transfer Devicegeder classification, Construction and
Applications, Automated Flow lines, Analysis of Aatated Flow lines for Reliability and Efficiency,
Assembly Systems, Robot Technology, Flexible Macwiang Systems (FMS)

Textbooks:

1. Industrial Engineering by M.S. Mahajan, Dhangatéhd Co. (P) Ltd.

2. Introduction to Robotics by S.K. Saha, Tata NagHill

Reference Books:

1. Introduction to Industrial System EngineeringThyner w.c. et Al 1993,Prentice Hall

2. Motion and Time Study, Design and Measurememofk by Ralph M. Barnes, Wiley Publishers
3. Project Management for Business and Technolggiobn M Nicholas, PHI

4. Robotics by John M Nicholas, Pearson Education

Course Outcomes:
After completion of the course a students will d#eato understand and apply fundamentals of
Industrial engineering concepts:

analyze and explain productivity concepts and nreasents,
explain various Industrial Layout and time study.

exhibit skills towards program evaluation and rewvtechnique and
analyze and perform Break even analysis.

PwnE

EME-436 to 444 ELECTIVE - Il 4(3-1-0)
NON DESTRUCTIVE EVALUATION (EME-436)

Type L T P Credits
PEC 3 1 0 4



Prerequisite:

Course objectives:
To provide the knowledge of non-destructive techegto identify the health of the mechanical
components and systems.

Course Content:

Unit |

Destructive vs Non Destructive Evaluation, Facttwsconsider in selecting tests, Economics of
testing, In service testing; Defect detection, Tiaology for non-destructive evaluation —
Discontinuity, Imperfections, Flaw, Defects, Nortical flaw, critical flaw, False vs. relevant
indications. Interpretation and evaluation.

Unit 1l

Methods of Non destructive evaluation, Visual Irjm, Surface Inspection Methods, Dye
penetrant method, Eddy current testing, Magnetsting methods, Ultrasonic testing, Acoustic
Emission. Radiography, X-ray.

Unit 1l

Eddy Current Testing- Basics of Eddy current tegtfactors affecting eddy current response.
Magnetic testing methods- Magnetization curves layslerises, Magnetic particle tests, scope of test,
detection of flaws and cracks using magnetic flexkhge; Radiographic Testing Methods: Principle,
equipment and methodology, X-ray images, radiogcafiim, properties of x-ray film.

Unit IV

Ultrasonic Testing: Generation of ultrasounds intamals, Transducers, Display and interpretation of
ultrasonic data. Principle of operation, Ultrasommbes, Advantages, Limitation and Typical
applications.

Unit V
Thermography: Principle and application, Acoustitssion technique, Basics and applications; Real
Time Evaluation: Concept of Smart Structures

Textbooks:

1. Introduction to the Principles of Material Evalion by David C Jiles, CRC Press.

2. Evaluation of Material & Structures by Quantitat Ultrasonics, by J.D. Achenbach, Springer-
Verlag, New York-1994

Reference books:

1. Ultrasonic methods of Non destructive testing byBlitz and G. Simpson, Chapman & Hall
London, 1995.

2. Industrial Radiology: Theory & Practices by Ralldshaw, Chapman & Hall, London, 1995.

Course Outcomes:

Students will be able to

1. Have concepts of basic technology of inspection eraluation according to the material of the
system and components.

2. Have specific knowledge of eddy current, ultras@mid thermography based techniques.



NON-CONVENTIONAL MANUFACTURING (EME-438)

Type L T P Credits
PEC 3 1 0 4

Prerequisite: Course on Advance manufacturing processes.

Course Objectives:

This course aims at develop understanding aboubdusmnon-contact type metal removal processes
where tool is softer than the workpiece. It alsnsat understanding material removal through variou
energies such as mechanical, thermal and chemical.

Course Content:

Unit-1
Introduction: Limitations of conventional manufagty processes, need of unconventional
manufacturing processes & its classification, aggtions.

Unit 11

Mechanical Processes: Principle, working, analgsid applications of unconventional machining
process such as Ultrasonic machining, Abrasiverjathining, Abrasive waterjet flow machining,
Magnetic abrasive finishing, Abrasive flow finishinfWaterjet machining.

Unit - 1l

Thermal Energy based processes: Principle, workimdj application of unconventional machining
processes such as Electrical Discharge Machinifegnia Arc Machining, Laser beam machining,
Electron beam machining.

Unit IV

Chemical based process: Electrochemical machinimd) @lied processes, Chemical machining,
Hybrid machining, ProCAM, ECDM, EDDG etc., Introdiomn to micromanufacturing.

Unconventional welding processes: Explosive weldir@adding etc, under water welding,
Metallising, Plasma arc welding/cutting etc.,

Unit V

Unconventional Forming Processes : Principle, waykand application of High energy forming
processes such as Explosive Forming, Electromaghetming, Electro-discharge forming, water
hammer forming, explosive compaction etc.

Text books:
1 Advanced Machining Processes by V.K. Jain
2 Modern Machining Processes by P.C. Pandey

Reference books:
1. Introduction to Advance Manufacturing Process byyGa Benedict.

Course Outcomes:

After completion of the course a student will béeato:

1. understand the process capability of unconventior@adufacturing process.

2. understand various non-conventional manufacturinggsses.

3. develop competency to selecting various un-congaatimanufacturing processes.

PRODUCT DESIGN AND DEVELOPMENT (EME-440)

Type L T P Credits



PEC 3 1 0 4
Prerequisite:

Course objective:
To provide the exposure to the real design isstipsoduct development.

Course Content:

Unit |

Introduction to Product Design: Introduction to PDD, Applications, Relevance, PratidDefinition,
Scope, Terminology. Design definitions, the rolel aature of design, old and new design methods,
Design by evolution. Examples such evolution ofyble, safety razor etc. Need based development,
technology based developments. Physical reliallisiconomic feasibility of design concepts.

Unit 11

Morphology of Design: Divergent, transformation and convergent phasesprofduct design.
Identification of need, Analysis of need. Designr fohat? Design criteria, functional aspects.
Aesthetics, ergonomics, form (structure). Shapee,scolor. Mental blocks, Removal of blocks,
Ideation Techniques. Creativity, Checklist.

Unit 1l

Transformations: Brainstorming & Synectics. Morphological techniquédility concept, Utility
value, Utility index.Decision making under multiptgiteria.Economic aspects of design.Fixed and
variable costs.Break-even analysis.

Unit IV

Reliability: Reliability considerations, Bath tub curve, Relispiof systems in series and parallel.
Failure rate, MTTF and MTBF. Optimum spares frotmatelity consideration. Design of displays and
controls, Man-Machine interface, Compatibility of isplays and controls.Ergonomic
aspects.Anthropometric data and its importance @sigh. Applications of Computers in product
design.

Unit V

Design for manufacturing: Overview of the DFM process, Estimate the manufaajucost, Reduce
the cost of components, Reduce the cost of asseRbfuce the cost of supporting Considerations of
impact of DFM on other factors. Introduction to &dtand Intellectual property.

Text books:
1. Product Design & Manufacturing by A.K.Chitab&RGlipta, PHI (EEE).
2. Product Design and Development by Karl T Ulri8kgeven D.Eppinger

Reference books:

1. The Technology of Creation Thinking by R.P. Clieaw, Prentice Hall

2. The Art of Thought by Grohem Walls, Bruce & Odew York

3. Product Design & Decision Theory by M.K. Stdtrentice Hall

4. Human Factor Engg. byMccormick E.J., McGrawHill

5. Engineering: An Introduction to Creative profeasby G.C. Beakley, H.W. Leach, Macmillan.

6. Industrial Design In Engineering — A marriage Tadchniques by Charles H.Flurscheim, The
Design Council - London.

7. Quality Control & Reliability Analysis by Bijemd Singh, Khanna Publications.

Course Outcomes:



Students will be able to
1. Understand the basic theory of process of prodesiga and different phases of design.
2. Carry out cost and benefit analysis through varmast models.
3. Be familiar with the design protection and Intetlesd Property.

INDUSTRIAL ENGINEERING (EME-442)

Type L T P Credits
PEC 3 1 0 4

Prerequisite: Course on Manufacturing Science.

Course Objective:
The course considers Industrial productive conceptd measurements. Principles of economy
production planning and control. It introduces Istlial review technique.

Course Content:

Unit 1

Introduction, engineering economy and costing | eoslysis, methods of depreciation, productivity
concepts and measurements, job evaluation , methfgdb evaluation, merit rating , wage incentive
plan , types of wage incentive plans.

Unit 2
Work measurement, time study ,pre determined modéiod time study (PMTS), work sampling,
method study , micro motion study , principles aftimn economy.

Unit 3
Plant location, Types of Layout, Principles of HaciLayout, Objective Functions, Steps in PPC,
Planning, Routing, Scheduling, Loading, Dispatchi&ffectiveness of PPC.

Unit 4
PERT, CPM, Resource Allocation and GERT- Programl&ation and Review Technique (PERT),
Critical Path Method (CPM) , Scheduling with Resimu€onstraints.

Unit 5

Break Even Analysis: Introduction, Assumption of BBPurpose, Fixed and variable costs, margin of
safety, profit volume graph ; Replacement analyBegpreciation causes, obsolescence, service life of
assets, Replacement of items.

Textbooks:
1. Industrial Engineering by M.S. Mahajan, Dhangatiéhd Co. (P) Ltd.
2. Introduction to Industrial System Engineering byier w.c. et Al 1993,

Reference books:
1. Motion and Time Study , Design and MeasuremélYark by Ralph M. Barnes, Wiley Publishers
2. Project Management for Business and Technolggiobn M Nicholas, PHI

Course Outcomes:

After completion of the course a students will bé&ego:
1. analyze and explain productivity concepts and measents,
2. explain various Industrial Layout and time study,

3. exhibit skills towards program evaluation and rewtechnique and



4. analyze and perform Break even analysis.

FRACTURE MECHANICS (EME-444)

Type L T P Credits
PEC 3 1 0 4

Prerequisite: Course on Machine Design
Course Content:

Unit 1:
Introduction and overview, Concepts of fracture haegcs and strength of materials, Modes of
Failure, Elements of solid mechanics, Elasticityg pfasticity, Failure theories.

Unit 2:
Elastic crack-tip fields, Basic concepts of linedastic fracture mechanics, Griffth’s theory, sfres
intensity factor, Energy release rate.

Unit 3:
Stress intensity factor, SIF for different shaped modes of loading, Fracture toughness.

Unit 4:

Plastic zone and fracture toughness, path inviaméegrals and numerical approach. Plastic crgck-t
fields, Mode-| fields and fracture criterion, Engering approach to plastic fracture, J-integral
approaches and numerical concepts.

Unit 5:
Introduction to Crack Tip Opening Displacement (IM)ORelation between CTOD and J-Integral.

Textbooks:

1. Fracture Mechanics: Fundamentals and Applicatiddnderson, T. L, CRC Press

2. Mechanical Behavior of Materials: Engg MethoalsDeformation, Fracture & Fatigue, Dowling, Norman
PHI

Reference Books:

1. Advanced Fracture Mechanics, Kanninen, Meivipopelar, Carl H, Oxford University Press

2. Analytical Fracture Mechanics, Unger, DavidDhver Publications

Course Objectives / Outcomes:
1. The students will be able to identify differembdes of failures in Ductile and Brittle materials.

2. The students will be able to evaluate the eftéatracks inherently present in the material @n it
strength.

3. This course is useful for enhancing the cap#sliof students in the field of Material Failure.

EME-452 to 460 ELECTIVE - IV 4(3-1-0)
RAPID PROTOTYPING & RAPID TOOLING (EME-452)

Type L T P Credits



PEC 3 1 0 4

Prerequisite: Basic course on manufacturing, numerical contradl @otics

Course Objectives:
The course aims at development of understandingribeess of prototyping & rapid tooling.

Course Content:

Unit |

Introduction and fundamental to rapid Prototyping, Technology involved in Rapid Prototyping,
Classifications of rapid Prototyping system. Rapi@totyping Process chain, 3-D Modeling Data
conversion and Trans mission Checking and PrepaBinidding, Post Processing.

Rapid Prototyping Data formats: STL Format and its Problem, STL File Repair, NeWwroposed
Formats

Unit 11
Liquid Based Rapid prototyping Systems:Streolithography Apparatus (SLA), Solid Ground @gri
(SGC), Solid Creation System (SCS), Rapid FreeatoBping, Microfabrication.

Unit 111

Solid- Based Rapid prototyping systems:Laminated Object Manufacturing (LOM), Fused
Deposition modeling (FDM), Paper Lamination Teclogyl (PLT),

Powder Based rapid Prototyping SystemsSelective Laser Sintering Z-Corporation 3-D Rrigt
(3DP), EOSINT Systems

Unit IV
Applications and Advantages of Rapid prototyping: Manufacturing and Tooling. Aerospace
Industry., Automotive Industry, Biomedical IndustBesign, Jewelry. of Rapid Prototyping,

Unit V
Advance Topics in Rapid Prototyping
Optimum part deposition orientation and algorithidaptive slicing and algorithms.

Textbooks:

1.Rapid Prototyping : Principles and Applications ®hua C.K.,Leong K.F. and Lim C.S. World
Scientific publications

2. Rapid Prototyping : Principles and ApplicatidrysRafigNoorani John Wiley

Reference books:

1.Laser-Induced Materials And Processes For Raptb®ping by Lu,L.,Fuh,J.Y. H.&Wong,Y.S.
2.Rapid Prototyping Laser-Based And Other Technetly Venuvinod, PatriK&Ma,Weiyin

Course Outcomes:

After completing this course a student will be diole
1. understand basics of rapid prototyping and modedimdjsteps of preparing prototypes.
2. understand liquid, solid and powder based prototygystems.
3. understand practical applications of rapid prototgpand tooling in modern industries.
4. become familiar with recent advances in rapid gy@iog and tooling.

MACHINE TOOL DESIGN (EME-454)

Type L T P Credits
PEC 3 1 0 4



Prerequisite:

Course Objectives:

This course aims at developing capability to un@eid all about Machine Tools, Their fundamental
aspects (Drives, speed and feed regulations), coemts, design of components (bed, column,
housing etc), working of elements, Dynamics of niaehools and its control.

Course Content:

Unit-1

Introduction: Developments is machine tools, types of machindstsarface, profits and paths
produced by machine tools. Features of construeiahoperations of basic machine tools e.g. lathe,
drill, milling shapes and planers, grinding machiate.General requirement of machine tool
design.Machine tool design process. Tool wear gfédncalysis.

Unit-1I

Machine Tools Drives:Classification of machine tool drives, group Vsiuidual drives, Selection of
electric motor, A brief review of the elements oéchanical transmission e.g. gear, belt and chain
drives, Slider-crank mechanism, cam mechanism&n8trew transmission, Devices for intermittent
motion, reversing & differential mechanisms. Congé and clutches Elements of hydraulic
transmission system. e.g. pumps, cylinder, direeliocontrol valves, pressure valves etc.,
Fundamentals of Kinematics structure of machinéstoo

Unit-llI

Regulation of Speed and Feed ratedaws of stepped regulation, selection of rangeyaiandard
progression ratio, selection of best possible trat diagram, speed chart, Design of feed box,
Developing gearing diagrams. Stepless regulatiogpekd and feed in machine tool, speed and feed
control.

Unit-1V

Design of Machine Tool Structure:Requirements and design criteria for machine ttroictures,
selection of material Basic design procedure fochree tool structures, design of bed, column and
housing, Model technique in design.

Design of guide ways and power screw8asic guide way profiles, designing guide way fiffreess

a wear resistance, hydrostatic and antifriciomdravays. Design of sliding friction power Screws.
Design of spindlier & spindle supports. Layout efbings, selection of bearings for machine tools

Unit-V

Dynamics of machine toolsGeneral procedure for assessing the dynamic gtabflicutting process,
closed loop system, chatter in machine tools.

Control Systems Functions, requirements & types of machine tooltads, controls for speed &
feed change. Automatic and manual Controls.Bagiosimerical controls.Machine tool testing.

Text books :

1. Machine Tools Design & Numerical Controls by NMehta, T.M.H. New Delhi.

2. Principles of Machine Tools by Bhattacharya Al &&n.G.C. New Central Book Agency.
Reference books:

1. Design of Machine Tools by S.K. Basu Allied Rsibérs.

Course Outcomes:



After successful completion of this course studenlisbe able to
1. Understand classification of machine tools withithemenclature, specification and uses.

Explain working of various drives mounted in maehtools.

Analyze the speed and feed box with the regulatispeed and feed rates.
Design components like structural bed, column, pagesws etc.

Apply knowledge to study dynamics of machine taxadl its control.

arwbd

OPTIMIZATION METHODS IN ENGINEERING (EME-456)

Type L T P Credits
PEC 3 1 0 4

Prerequisite: Course on calculus, matrix

Course Objectives:

The course aims at development of understandingdimgpoptimization of non-linear functions. It
starts with introduction to one variable optimizatmethods and leads to multi-variable optimizatio

Course Content:

Unit-1
Unconstrained Optimization: Optimizing Single-Variable Functions, Conditions facal Minimum
and Maximum, Optimizing Multi-Variable Functions.

Unit-II

Constrained Optimization: Optimizing Multivariable Functions with Equality @straint: Direct
Search Method, Lagrange Multipliers Method, Consed Multivariable Optimization with
inequality constrained: Kuhn-Tucker Necessary cooras, Kuhn —Tucker Sufficient Conditions.

Unit-111

Optimization: Quasi-Newton Methods and line search, least squapémization, Gauss-Newton,
Extensions of LP to Mixed Integer Linear ProgramgniéMILP), Non-Linar Programming, The
Newton Algorithm, Non-Linear Least Squares, SegaénQuadratic Programming (SQP),
Constrained Optimization, Multi-Objective Optimiiat, Branch and Bound Approaches.

Unit-1V

Optimization in Operation Research: Dynamic Programming, Minimax and Maximax Algorithm,
Discrete Simulation, Integer Programming — Cuttiflgne Methods, Separable Programming, Goal
Programming, Integer Linear Programming.

Unit-V
Soft computing based optimization, Practical aspetbptimization.



Text books:
1. Engineering Optimization Theory and PracticdRiay S.S.
2. Methods of Optimization by Walsh G R

Reference books:

. Operations Research: Applications and Algorittop&Vinston W L

. Model Building in Mathematics Programming by W&ins H.P.

. Integer and Combinational Optimization by G.LaN®user and L.A.Wolsey

. Discrete Optimization by R.G. Parker and R.LtdRa

. Combinational Optimization: Algorithms and Coexaty by C.H. Papadimitrious and K.Stegilite
. Multi-objective evolutionary optimization for &duct Design and Manufacturing by LihuiWang,
. Genetic Algorithms by Kalyanmoy Deb

. Genetic Algorithms in search, optimization anakcitnine learning by David E Goldberg, Pearson
. Springer

OCOoO~NOOITA~WNPE

Course Outcomes:

After completion of the course a student will béeab

1. learn one dimensional optimization methods

2. learn constrained optimization of multi-variabhl@ction

3. apply integer programming methods

4. dynamic programming and operation research pnabland
5. learn soft computing based optimization.

EXPERIMENTAL STRESS ANALYSIS (EME-458)

Type L T P Credits
PEC 3 1 0 4

Prerequisite: Knowledge of engineering mechanics and strengthaigrials.

Course Objectives:

The objective of the subject is to make the studksarin to apply modern experimental stress analysis
techniques to measure strain and stresses in @mngigeomponents.

Course Content:

Unit |

Elementary Elasticity:

Stress: Introduction, Stress Equations of Equilibrium, Laws Stress Transformations, principal
Stresses, Two-Dimensional State of Stress, Strédskasive to Principal Coordinate System, Special
States of Stress.

Strain: Introduction, Displacement and Strain, Strain Tfammation Equation, Principal Strains,
Compatibility, Volume Dilation, Stress Strain Rébas, Strain Transformation Equations and Stress
Strain Relations for Two-Dimensional State of Stres

Unit 1l

Strain Measurements:Introduction, Properties of Strain Gage Systemggesyof Strain Gages, Grid-
Method of Strain Analysis.

Brittle Coating Method: Coating Stresses, Failure Theories, Brittle Coafingck Patterns, Resin
and Ceramic Based Brittle Coating, Test Procedmalysis of Brittle Coating Data.



Unit 1l

Electrical Resistance Strain Gages:Introduction, Strain Sensitivity in Alloys, Straiage
Adhesives, Gage Sensitivity and Gage Factor.

Strain Gage Circuit: Potentiometer and its Application, Wheat-Stone geidBridge Sensitivity, Null
Balance Bridges.

Analysis of Strain Gage DataThree Element Rectangular Rosette, Delta RosdtessSGage, Plane
Shear-Gage.

Unit IV

Theory of Photoelasticity: Introduction, Temporary Double Refraction, Streggi©Law, Relative
Retardation, Stressed Model in Plane Polariscoffecttof Principal Directions, Effect of Principal
Stress Difference, Stressed Model in Circular RPetape, Light and Dark Field arrangements, Tardy
Compensation, Fringe Sharpening and MultiplicabgrPartial Mirrors.

Unit VvV

Two Dimensional Photoelasticity: Introduction, Isochromatic Fringe Patterns, Isdclifrringe
Patterns, Compensation Techniques, Calibration disth Separation Methods, Shear Difference
Method, Electrical Analogy Method, Oblique Incidendlethod, Materials for Two-Dimensional
Photoelasticity.

Text Books:

1. Experiment Stress Analysis by James W. Dally\afilam F. Riley, International Student Edition,
McGraw-Hill Book Company.

2. Experimental Stress Analysis by L.S.Srinathl.et.a

Reference books:

1. Experiment Stress Analysis by Dr. Sadhu Sindrarita Publishers.

Course Outcomes:
Students will be able to
1. Analyse the 3-D state of stress in components apgblication of plane stress and plane strain
conditions
2. Analyse 3D state of strain in the components. Ustded various practical methods of
analyzing strain in the components.
3. Understand the parameters, and practical applitatb strain gages.
4. Understanding various aspects of photo elasticityits application for stress analysis.

THERMAL TURBO MACHINES (EME-460)

Type L T P Credits
PEC 3 1 0 4

Prerequisite: Course on Applied Thermodynamics
Course Objectives:

This course requires the background of appliedtbdiynamics and aims at the developing capability
of design and analysis of thermal turbomachines.

Course Content:

UNIT-I
Brief history of turbo machinery, introduction téotvers, pumps, compressors, steam & gas turbines,
turbojet, Review of laws of thermodynamics & SFBReference to turbo machinery, Energy transfer



in turbo machines, Euler's equation, Definitionvafrious efficiencies, Preheat factor, Reheat factor
Blade classification, Blade terminology, Cascadgirtg, Velocity diagrams for axial and radial turbo
machinery and pumps.

UNIT-II

Centrifugal compressors -Principle of operation, work done and pressure Nsgdcoity diagram for
centrifugal compressor, Slip factor, Stage pressige, Loading coefficient, Diffuser, degree of
reaction, Effect of impeller blade profile, Pre-whand inlet guide vanes, Centrifugal Compressor
characteristic curves.

Axial flow compressor- Principle of operation and working, Energy transféelocity diagram for
axial compressor, Factors affecting stage pressii® Blockage in compressor annulus, Degree of
reaction, 3-D flow, Design process, blade desigiguwation of stage performance, Axial compressor
performance characteristic curves.

UNIT-III

Axial flow turbines-Elementary theory of axial flow turbine, Energynséer, Velocity diagram,
Types of blades, Vortex theory, Choice of bladefif@o pitch and chord, Estimation of stage
performance, Characteristic curves.

UNIT-IV

Steam turbines-Constructional details, working of steam turbine.

Pumps : Classification of Pumps, Main components, indicatiagram and modification due to piston
acceleration, Performance characteristics, Cawitadnd its control, Miscellaneous types of pumps.
Radial flow turbines: Elementary theory of radial flow turbines, Enthal@gntropy diagram, State
losses, Estimation of stage performance, Perforenaharacteristics.

UNIT-V

Gas Turbine Starting & Control Systems: Starting ignition system, Combustion system types
Safety limits & control.

Turbine Blade coding: Different cooling techniques, Types of coolantsyparative evaluation of
different cooling techniques.

Mechanical Design considerationOverall design choices, Material selection, Desugh traditional
materials.

Textbooks:

1. Thermal Turbomachines, Onkar Singh, Wiley IrfeN&. Ltd.

2. Gas turbine theory : Cohen & Rogers, Addison jesongman Ltd.

Reference books:

1. Design of high efficiency turbomachinery and gasines, David Gordon Wilson, Theodosios
Korakianitis, Prentice Hall International.

2. Turbomachinery : S.M. Yahya.

3. Turbine, Compressors and Fans, S.M. Yahya, Mat&raw Hill.

4. Turbomachines , D. G. Shepherd

5. Gas Turbine- Ganeshan, Tata Mc Graw Hill.

Course Outcomes:

Student will be able to

1. Understand the principles of operation of thértmdomachines.

2. Design different work absorbing turbomachinks tompressors and pumps.

3. Design different work producing turbomachinée Igas and steam turbines.

4. Understand the functional parameters and commpsie different turbomachines.



PROJECT (EME-498)
Type L T P Credits
Project O 0 20 10

Prerequisite:
Course Content:

The practical implementation of theoretical knovgedgained during the B.Tech. programme.
Students are required to implement their origirtdas, modification/enhancement of the existing
mechanical engineering techniques, real time im@dlgbroblems, and current applications of their
courses of study. Projects work can be of two typesjects based on implementation of any industry
oriented problem which will be more or less expenal in nature and the others will be based on
some innovative/ theoretical work.

Course Outcomes:
1. Show preparedness to work independently on rea fmoblem scenarios to be addressed
using knowledge of fundamentals & techniques inaiea of Mechanical Engineering.
2. Use the innovative ideas and thoughts to addreddifeeissues and provide efficient solutions

for Industry oriented works.



