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Revised Structure B. Tech 1st Year

B. Tech 1st Year
(All branches except Bio Technology and Agriculture Engg.)
Revised Structure in accordance with AICTE Model Curriculum
Effective w.e.f. Academic Session 2020-21

SEMESTER 1
3 WEEKS COMPULSORY INDUCTION PROGRAM

AICTE Guidelines in Model Curriculum: After successful completion of 160 credits, a student shall be
eligible to get Under Graduate degree in Engineering. A student will be eligible to get Under Graduate
degree with Honours only, if he/she completes additional university recommended courses only
(Equivalent to 20 credits; NPTEL Courses of 4 Weeks, 8 Weeks and 12 Weeks shall be of 2, 3 and 4
Credits respectively) through MOOCs. For registration to MOOCs Courses, the students shall follow
NPTEL Site http://nptel.ac.in/ as per the NPTEL policy and norms. The students can register for these
courses through NPTEL directly as per the course offering in Odd/Even Semesters at NPTEL. These
NPTEL courses (recommended by the University) may be cleared during the B. Tech degree program
(not necessary one course in each semester). After successful completion of these MooCs courses the
students, shall, provide their successful completion NPTEL status/certificates to the University (COE)
through their college of study only. The student shall be awarded Hons. Degree (on successful
completion of MOOCS based 20 credit) only if he/she secures 7.50 or above CGPA and passed each

subject of that Degree Programme in single attempt without any grace marks.
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Revised Structure B. Tech 1st Year

B.Tech. I Semester
(All branches except Bio Technology and Agriculture Engg.)

S. Course Course Title Periods Evaluation Scheme End Total | Credits
No. | Code Semester
L|T|P|CT|TA| Total | PS |TE PE
1 |KAS101T/ | Engineering Physics/
1 30 | 20 50 100 150 4
KAS102T | Engineering Chemistry
2 KAS103T Engineering Mathematics-1 3110 30| 20 50 100 150 4
3 Basic Electrical Engineering/
ggigi:{/ Emerging Domain in Electronics 3101030720 30 100 150 3
Engineering
4 KCS101T/ | Programming for Problem Solving/ | 3 | 0 | 0 | 30 | 20 50 100 150 3
KMELOIT | Fundamentals of Mechanical
Engineering & Mechatronics
T kasisip | Bbee i L 0|02 ANEEE
KAS152P | '8 & Y
6 KEE151P/ | Basic Electrical Engineering Lab/ 01012 25 25 50 1
KEC151P | Electronics Engineering Lab
7 [KCS151P/ | Programming for Problem Solving/ | 0 | 1 | 2 25 25 50 1
KASI54P | English Language Lab
8 [KCEI151P/ | Engineering Graphics & Design Lab/
KWS151P | Mechanical Workshop Lab 0112 50 30 100 !
9 Al For Engineering/ 25
KMC101/ Emerging Technology for 210101 15910 25 50 2
KMC102 Engineering
10 KNC101 | Soft Skill I >lolol 151 10 25 25
11 MOOCs (For B.Tech. Hons. Degree)*
Total 900 20
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Revised Structure B. Tech 1st Year

B.Tech. II Semester
(All branches except Bio Technology and Agriculture Engg.)

S. | Course Course Title Periods Evaluation Scheme End Total Credits
No.| Code Semester
L |T CT | TA | Total | PS | TE PE
1 |[KAS201T/ | Engineering Physics/
KAS202T | Engineering Chemistry ! 30120 50 100 150 4
2 |[KAS203T | Engineering Mathematics-11 311 30 | 20 50 100 150 4
3 [KEE2017) | Basic Blectrical Engineering/ 1 5 1 30 | 20 | 50 100 150 | 3
Emerging Domain in
KEC201T ; . .
Electronics Engineering
4 [KCS201T/ | Programming for Problem 310 30 | 20 50 100 150 3
KME201T | Solving/ Fundamentals of
Mechanical Engineering &
Mechatronics
5 KAS251P/ Eng@neer@ng gllllysi(;stLak]i/ . 010 25 25 | 50 1
KAS252P ngineering Chemistry La
6 |KEE251P/ | Basic Electrical Engineering Lab/| 0 | 0 25 25 | 50 1
KEC251P | Electronics Engineering Lab
7 |KCS251P/ | Programming for Problem 01 25 25 | 50 1
KAS254P | Solving / English Language Lab
8 [KCE251P/ | Engineering Graphics & Design 011 50 50 1100 1
KWS251P | Lab/ Mechanical Workshop Lab
e e EY T CY R T R R
KMC202 | o E0e &y
ngineering
10 |[KNC201 | Soft Skill IT 2 1o 15 10 25 25
MOOCs (For B.Tech. Hons. Degree)*
Total 900 20
Curriculum & Evaluation Scheme (I & II semester) Page 5




Revised Structure B. Tech 1st Year

B.Tech 1% Year
I Semester
Syllabus
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Revised Structure B. Tech 1st Year

KAS-101T ENGINEERING PHYSICS 3L:1T:0P 4 Credits

KAS-201T

Unit Topics Lectures
I Relativistic Mechanics: Frame of reference, Inertial & non-inertial frames, 8

Galilean transformations, Michelson- Morley experiment, Postulates of
special theory of relativity, Lorentz transformations, Length contraction,
Time dilation, Velocity addition theorem, Variation of mass with velocity,
Einstein“s mass energy relation, Relativistic relation between energy and
momentum, Massless particle.

II

Electromagnetic Field Theory: Continuity equation for current density, 8
Displacement current, Modifying equation for the curl of magnetic field to
satisfy continuity equation, Maxwell“s equations in vacuum and in non
conducting medium, Energy in an electromagnetic field, Poynting vector and
Poynting theorem, Plane electromagnetic waves in vacuum and their transverse
nature. Relation between electric and magnetic fields of an electromagnetic
wave, Energy and momentum carried by electromagnetic waves, Resultant
pressure, Skin depth.

I

Quantum Mechanics: Black body radiation, Stefan“s law, Wien"s law, 8
Rayleigh-Jeans law and Planck"s law, Wave particle duality, Matter
waves, Time-dependent and time-independent Schrodinger wave equation,
Born interpretation of wave function, Solution to stationary state
Schrodinger wave equation for one-Dimensional particle in a box, Compton
effect.

v

Wave Optics: Coherent sources, Interference in uniform and wedge 8
shaped thin films, Necessity of extended sources, Newton’s Rings and
its applications. Fraunhoffer diffraction at single slit and at double slit,
absent spectra, Diffraction grating, Spectra with grating, Dispersive
power, Resolving power of grating, Rayleigh“s criterion of resolution,
Resolving power of grating.

Fibre Optics & Laser:  Optics:  Introduction to  fibre  optics, 8
Acceptance angle, Numerical aperture, Normalized frequency,
Classification of fibre, Attenuation and Dispersion in optical fibres. Laser:
Absorption of radiation, Spontaneous and stimulated emission of
radiation, Einstein“s coefficients, Population inversion, Various levels of
Laser, Ruby Laser, He-Ne Laser, Laser applications.

Reference Books:

1.

Nnhw

6.

Concepts of Modern Physics — Aurthur Beiser (McGraw Hill)

Introduction to Special Theory of Relativity- Robert Resnick (Wiley)

Optics — Brijlal & Subramanian (S. Chand )

Engineering Physics: Theory and Practical- Katiyar and Pandey (Wiley India)
Applied Physics for Engineers- Neeraj Mehta (PHI Learning, New)
Engineering Physics-Malik HK and Singh AK (McGrawHill)

Course Outcomes: At the end of this course students will demonstrate the ability to:

1.
2.
3.

4.

To solve the classical and wave mechanics problems

To develop the understanding of laws of thermodynamics and their application in various processes
To formulate and solve the engineering problems on Electromagnetism & Electromagnetic Field
Theory

To aware of limits of classical physics & to apply the ideas in solving the problems in their parent
streams

Curriculum & Evaluation Scheme (I & Il semester) Page 7



Revised Structure B. Tech 1st Year

KAS-102T ENGINEERRING CHEMISTRY 3L:1T:0P | 4 Credits

KAS-202T

Unit Topics Lectures
I Atomic and Molecular Structure: Molecular orbital’s of diatomic 8

molecules. Band theory of solids. Liquid crystal and its applications.
Point defects in solids. Structure and applications of Graphite and
Fullerenes. Concepts of Nano-materials and its application.

I | Spectroscopic techniques and Applications: Elementary idea and simple 8
applications of Rotational, Vibrational, Ultraviolet& Visible and
Raman spectroscopy.

II' | Electrochemistry: Nernst Equation and application, relation of EMF with 8
thermodynamic functions (AH, AF and A S). Lead storage battery.
Corrosion; causes, effects and its prevention.

Phase Rule and its application to water system.

IV | Water Analysis; Hardness of water, Techniques for water softening (Lime- 8
soda, Zeolite, lon exchange resin and Reverse osmosis method).
Fuels: classification of fuels, Analysis of coal, Determination of
calorific value (Bomb calorimeter and Dulong’s methods).

V| Polymer; Basic concepts of polymer-Blend and composites, Conducting 8
and biodegradable polymers. Preparation and application of some
industrially important polymers (Buna-S, Buna-N, Neoprene, Nylon-6,
nylon-6,6 and Terylene). General methods of synthesis of organo metallic
compounds (Grignard reagent) and their applications.

Text Books:
1. University Chemistry By B.H. Mahan

University Chemistry By C.N.R. Rao
Organic Chemistry By L.L. Finar
Physical Chemistry By S. Glasstone
Engineering Chemistry By S.S. Dara
Polymer Chemistry By Fre W., Billmeyer

NS kWD

Engineering Chemistry By Satya Prakash

Course Outcomes: At the end of this course students will demonstrate the ability to
1. Use of different analytical instruments.

2. Measure molecular/ system properties such as surface tension, viscosity, conductance of
solution, chloride and iron content in water.

3. Measure hardness of water.

4. Estimate the rate constant of reaction.

Curriculum & Evaluation Scheme (I & Il semester) Page 8



Revised Structure B. Tech 1st Year

[KAS 103T | ENGINEERING MATHMATICS I | 3L:1T:0P | 4 Credits|

COURSE OBJECTIVE:

The objective of this course is to familiarize the graduate engineers with techniques in calculus,
multivariate analysis, vector calculus and linear algebra. It aims to equip the students with
standard concepts and tools from intermediate to advanced level that will enable them to tackle
more advanced level of mathematics and applications that they would find useful in their
disciplines.

The students will learn:

To apply the knowledge of differential calculus in the field of engineering.

To deal with functions of several variables that is essential in optimizing the results of real
life problems.

Multiple integral tools to deal with engineering problems involving centre of gravity,
volume etc.

To deal with vector calculus that is required in different branches of Engineering to
graduate engineers.

The essential tools of matrices and linear algebra, Eigen values and diagonalization in a
Comprehensive manner are required.

Unit

Topics Lectures

Matrices: Types of Matrices: Symmetric, Skew-symmetric and 8
Orthogonal Matrices; Complex Matrices, Inverse and Rank of matrix
using elementary transformations, Rank-Nullity theorem; System of linear
equations, Characteristic equation, Cayley-Hamilton Theorem and its
application, Eigen values and eigenvectors; Diagonalisation of a Matrix

II

Differential Calculus- I: Introduction to limits, continuity and 8
differentiability, Rolle’s Theorem, Lagrange’s Mean value theorem and
Cauchy mean value theorem, Successive Differentiation (n™ order
derivatives), Leibnitz theorem and its application, Envelope of family of
one and two parameter, Curve tracing: Cartesian and Polar co-ordinates

III

Differential Calculus-II: Partial derivatives, Total derivative, Euler’s 8
Theorem for homogeneous functions, Taylor and Maclaurin’s theorems for
a function of two variables, Maxima and Minima of functions of several
variables, Lagrange Method of Multipliers, Jacobians, Approximation of
errors

v

Multivariable Calculus-I: Multiple integration: Double integral, Triple 8
integral, Change of order of integration, Change of variables, Application:
Areas and volumes, Center of mass and center of gravity (Constant and
variable densities)

Vector Calculus: Vector identities (without proof), Vector differentiation: 8
Gradient, Curl and Divergence and their Physical interpretation, Directional
derivatives.

Vector Integration: Line integral, Surface integral, Volume integral, Gauss’s
Divergence theorem, Green’s theorem and Stoke’s theorem (without proof)
and their applications

Curriculum & Evaluation Scheme (I & Il semester) Page 9



Revised Structure B. Tech 1st Year

Text Books:
1. B. V. Ramana, Higher Engineering Mathematics, McGraw-Hill Publishing Company Ltd.,
2008.
2. B. S. Grewal, Higher Engineering Mathematics, Khanna Publisher, 2005.
3. RK. Jain & S R K. Iyenger, Advance Engineering Mathematics, Narosa Publishing House
2002.

Reference Books:

1. E. Kreyszig, Advance Engineering Mathematics, John Wiley & Sons, 2005.

2. Peter V. O’Neil, Advance Engineering Mathematics, Thomson (Cengage) Learning, 2007.

3. Maurice D. Weir, Joel Hass, Frank R. Giordano, Thomas, Calculus, Eleventh Edition,
Pearson.

4. D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

Veerarajan T., Engineering Mathematics for first year, McGraw-Hill, New Delhi, 2008.

6. Ray Wylie C and Louis C Barret, Advanced Engineering Mathematics, McGraw-Hill;
Sixth Edition.

7. P. Sivaramakrishna Das and C. Vijayakumari, Engineering Mathematics, 1st Edition,

Pearson Education.

Advanced Engineering Mathematics. Chandrika Prasad, Reena Garg, 2018.

9. Engineering Mathemathics — I. Reena Garg, 2018.

N

>

Course Outcomes: At the end of this course students will demonstrate the ability to:

Course Outcome (CO) Bloom’s
Knowledge
Level (KL)

Remember the concept of matrices and apply for solving linear

Col1 | . .
simultaneous equations.

Ki & K3

Understand the concept of limit , continuity and differentiability and
CO 2 | apply in the study of Rolle,s , Lagrange,s and Cauchy mean value K; & K;
theorem and Leibnitz theorems .

Identify the application of partial differentiation and apply for

CO3 . : .. ) . K; &Ks
evaluating maxima, minima, series and Jacobians.
[lustrate the working methods of multiple integral and apply for

CO4 . . K, & K3
finding area, volume, centre of mass and centre of gravity.
Remember the concept of vector and apply for directional derivatives,

CO 5 | tangent and normal planes. Also evaluate line, surface and volume K; & K5

integrals.

Curriculum & Evaluation Scheme (I & Il semester) Page 10



Revised Structure B. Tech 1st Year

| KAS 203T | ENGINEERING MATHMATICS 11 | 3L:1T:0P | 4 Credits |

(Common to all B. Tech. Courses except B. Tech., Biotechnology and Agricultural Engineering)

COURSE OBJECTIVE:
The objective of this course is to familiarize the prospective engineers with techniques in
sequences, multivariate integration, ordinary and partial differential equations and complex
variables. It aims to equip the students to deal with advanced level of mathematics and
applications that would be essential for their disciplines.

The students will learn:

The effective mathematical tools for the solutions of differential equations that model
physical processes

To apply integral calculus in various field of engineering. Apart from some other
applications students will have a basic understanding of Beta and Gamma functions.

The tool of Fourier series for learning advanced Engineering Mathematics.

The tools of differentiation of functions of complex variables that are used in various
techniques dealing with engineering problems.

The tools of integration of functions of complex variables that are used in various
techniques dealing with engineering problems.

Unit

Topic Lectures

Ordinary Differential Equation of Higher Order: Linear differential
equation of n"™ order with constant coefficients, Simultaneous linear 8
differential equations, Second order linear differential equations with variable
coefficients, Solution by changing independent variable, Reduction of order,
Normal form, Method of variation of parameters, Cauchy-Euler equation.

II

Multivariable Calculus-II: Introduction of Improper integrals, Beta & Gama
function and their properties, Dirichlet’s integral and its applications, 8
Application of definite integrals to evaluate surface areas and volume of
revolutions.

I1I

Sequences and Series: Definition of Sequence and series with examples,
Convergence of sequence and series, Tests for convergence of series, (Ratio 8
test, D’ Alembert’s test, Raabe’s test). Fourier series, Half range Fourier sine
and cosine series.

1Y%

Complex Variable—Differentiation: Limit, Continuity and differentiability,
Functions of complex variable, Analytic functions, Cauchy- Riemann 8
equations (Cartesian and Polar form), Harmonic function, Method to find
Analytic functions, Conformal mapping, Mobius transformation and their
properties.

Complex Variable —Integration: Complex integrals, Contour integrals,
Cauchy- Integral theorem, Cauchy integral formula, Taylor’s and Laurent’s 8
series (without proof), Singularities, Classification of Singularities, zeros of
analytic functions, Residues, Methods of finding residues, Cauchy Residue

theorem, Evaluation of real integrals of the types _J'; " f(cosB,sin @) do |
jo f(cosB,sin 0)d0 and [* f(cos0,sin O)d6 only.

Curriculum & Evaluation Scheme (I & Il semester) Page 11




Revised Structure B. Tech 1st Year

Text Books:

1.

2.
3.

B. V. Ramana, Higher Engineering Mathematics, Tata McGraw-Hill Publishing Company
Ltd., 2008.

B. S. Grewal, Higher Engineering Mathematics, Khanna Publisher, 2005.

R. K. Jain & S. R. K. Iyenger, Advance Engineering Mathematics , Narosa Publishing -
House, 2002

Reference Books:

1.
2.
3.

4.

10.

11.

12.

E. Kreyszig, Advance Engineering Mathematics, John Wiley & Sons, 2005.

Peter V. O’Neil, Advance Engineering Mathematics, Thomson (Cengage) Learning, 2007.
Maurice D. Weir, Joel Hass, Frank R.Giordano, Thomas, Calculus, Eleventh Edition,
Pearson.

G.B Thomas, R L Finney, Calculus and Analytical Geometry, Ninth Edition Pearson, 2002.

. James Ward Brown and Ruel V Churchill, Fourier Series and Boundary Value Problems,

8t Edition-McGraw-Hill

D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
Veerarajan T., Engineering Mathematics for first year, McGraw-Hill, New Delhi, 2008.
Charles E Roberts Jr, Ordinary Diffrential Equations, Application, Model and Computing,
CRC Press T&F Group.

Ray Wylie C and Louis C Barret, Advanced Engineering Mathematics, 6thEditi0n,
McGraw-Hill.

James Ward Brown and Ruel V Churchill, Complex Variable and Applications, 8th Edition,
McGraw-Hill

P. Sivaramakrishna Das and C. Vijayakumari, Engineering Mathematics, 1% Edition,
Pearson India Education Services Pvt. Ltd.

Advanced Engineering Mathematics By Chandrika Prasad, Reena Garg Khanna Publishing
House, Delhi.

COURSE OUTCOME: After completion of the course student will be able to

Course Outcome (CO) Bloom’s Knowledge
Level (KL)

At the end of this course, the students will be able to:

Understand the concept of differentiation and apply for solving differential

CO1 . K; & K3
equations.

CO 2 Remember the concept of definite integral and apply for evaluating surface Ki, Kz &
areas and volumes. Ks

CO 3 Understand the concept of convergence of sequence and series. Also K &Ks
evaluate Fourier series
[lustrate the working methods of complex functions and apply for finding

CO4 . . K;
analytic functions.

CO 5 Apply the concept of complex functions for finding Taylor’s series, K & Ks

Laurent’s series and evaluation of definite integrals.

Curriculum & Evaluation Scheme (I & Il semester) Page 12



Revised Structure B. Tech 1st Year

KAS-151P
KAS-251P

PHYSICS LAB

OL:0T:2P (1 Credit

SUGGESTIVE LIST OF EXPERIMENTS:

N —

transmission grating.

Group A

To determine the wavelength of sodium light by Newton“s ring experiment.
To determine the wavelength of different spectral lines of mercury light using plane

To determine the specific rotation of cane sugar solution using polarimeter.
To determine the focal length of the combination of two lenses separated by a

distance and verify the formula for the focal length of combination of lenses

To determine the wavelength of He-Ne laser light using single slit diffraction.

To determine the wavelength of sodium light with the help of Fresnel“s bi-prism.

3.

4.

5. To measure attenuation in an optical fiber.

2 To study the polarization of light using He-Ne laser light.
g To determine the coefficient of viscosity of a given liquid.
1

N —

Group B

0. To determine the value of acceleration due to gravity (g) using compound pendulum.

To determine the energy band gap of a given semiconductor material.
To study Hall Effect and determine Hall coefficient, carrier density and mobility of a
given semiconductor material using Hall effect setup.

3. To determine the variation of magnetic field with the distance along the axis of a

current carrying coil and estimate the radius of the coil.

4. To verify Stefans law by electric method.

To determine resistance per unit length and specific resistance of a given

To calibrate the given ammeter and voltmeter by potentiometer.

5.
resistanceusing Carey Foster's Bridge.
6. To study the resonance condition of a series LCR circuit.
7. To determine the electrochemical equivalent (ECE) of copper.
8.
9.

determine its hysteresis loss.
10. To measure high resistance by leakage method.

To draw hysteresis (B-H curve) of a specimen in the form of a transformer and to

List of Experiments: Any ten experiments (at least four from each group) with virtual link

Group A

Virtual Lab Link

Alternate Lab Link

To determine the wavelength of
sodium light by Newton’s ring
experiment.

https://vlab.amrita.edu/?sub=1

http://vlabs.iitb.ac.in/vlabs-
dev/labs/mit bootcamp/engg physics

&brch=189&sim=335&cnt=1

/labs/exp1/simulation/simulator4.htm

[?medium=1

To determine the wavelength of different
spectral lines of mercury light using
plane transmission grating.

http://vlab.amrita.edu/?sub=1
&brch=281&sim=334&cnt=1

To determine the specific rotation of
cane sugar solution using polarimeter

http://vlabs.iitb.ac.in/vlabs-
dev/labs/physics-basics/labs/cane-
sugar-rotation-iitk/simulation.html

To determine the focal length of the
combination of two lenses separated by a
distance and verify the formula for the
focal length of combination of lenses.

http://vlabs.iitb.ac.in/vlabs-
dev/labs/physics-basics/labs/focal-
length-measurement-
1itk/simulation.html

Curriculum & Evaluation Scheme (I & Il semester)
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Revised Structure B. Tech 1st Year

5  [To measure attenuation in an optical http://vlab.amrita.edu/index.ph http://vlabs.11tb.ac.1n/vlabs-
fiber. P — - dev/labs/physics-
p?sub=59&brch=269&sim=13 . .
69&cni=2873 bas1cs/labs/nu{per19al-ape.rture-
- measurement-iitk/simulation.html
6 ;Fo det.ermlnt? the Wavelepgth of H@-Ne ht?p.//Vlab.amntziedu/mde_x.ph https://youtu.be/0qIN2gHCyvs (Laser
aser light using single slit diffraction. p/index.php?sub=1&brch=189 diffraction grating)
&sim=334&cnt=1

7  [To study the polarization of light using http://vlabs.iitb.ac.in/vlabs-

He-Ne laser light. dev/labs/physics-basics/labs/he-ne-
laser-polarization-
iitk/simulation.html

8  [To determine the wavelength of sodium | http://vlabs.iitb.ac.in/vlabs-
light with the help of Fresnel's bi- dev/labs/physics-
prism basics/labs/fresnel-biprism- -

iitk/simulation.html

9  [To determine the coefficient of viscosity | https://amrita.olabs.edu.in/?su

of a given liquid. b=1&brch=5&sim=225&cnt=
2
1 To determine the value of accelerati .
0 dl‘l’edtf) egravi é (ge) Ylsi‘r‘fg ‘éorrfgzlf;g“"“ htp://vlab.amrita.cdu/2sub=1
&brch=280&sim=210&cnt=2
pendulum.
Group B

1 Tp determ}ne the energy bapd gap of a http.//vlabs.11tb.ac.1n/vlabs- http://vlabs.iith.ac.in/viabs-
lgiven semiconductor material. dev/labs/physics- - .

. dev/labs/physics-basics/labs/energy-
basics/labs/energy-band-gap- band-gap-iitk/simulation.html
iitk/simulation.html :

2 [To study Hall effect and determine Hall
coefficient, carrier density and mobility | https:/vlab.amrita.edu/?sub=1 | https://youtu.be/lUugrqMOY7E (Hall
of a given semiconductor material using | &brch=282&sim=879&cnt=1 | Effect)

Hall effect setup.

3 To determine the variation of magnetic https://youtu.be/v2BOQyW8XJ0
field with the distance along the axis of a | http://vlab.amrita.edu/?sub=1 (Variation of Magnetic Field along
current carrying coil and estimate the &brch=192&sim=972&cnt=1 | the axis of circular coil carrying
radius of the coil. current)

4  [To verify Stefan’s law by electric http://vlabs.iitb.ac.in/vlabs-
method.. dev/vlab_bootcamp/bootcamp | https://youtu.be/qyFQ31s-bAw(

/vlabs recbanda/labs/expl/ind | Stefans law verification)
ex.html

> o deterrpine rqsistance per gnit length ) . .| http://vlabs.iitb.ac.in/vlabs-
and specific resistance of a given https://vlab.amrita.edu/?sub=1 ; .
resistance using Carey Foster's Bridge &brch=192&sim=346&cnt=1 dev/labs/physics-basics/labs/carey-

’ foster-bridge-iitk/simulation.html

6  [To study the resonance condition of a https://vlab.amrita.edu/?sub=1
series LCR circuit. &brch=75&sim=330&cnt=1

7  [To determine the electrochemical http://learnphysics-
equivalent (ECE) of copper. dhruv.blogspot.com/2015/03/c | https://youtu.be/drV2nbDjR1k (ECE

opper-voltameter-to- of Copper experiment)
determine-electro.html

8  [To calibrate the given ammeter and
voltmeter by potentiometer.

9 [To draw hysteresis (B-H curve) of a
specimen in the form of a transformer | _
land to determine its hysteresis loss.

10 [To measure high resistance by leakage http://vlabs.iitb.ac.in/vlabs-

method

dev/labs/physics-
basics/labs/carey-foster-

bridge-iitk/simulation.html

Curriculum & Evaluation Scheme (I & Il semester)
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Revised Structure B. Tech 1st Year

Reference Books
1. Practical Physics- K. K. Dey & B. N. Dutta (Kalyani Publishers New Delhi)
2. Engineering Physics-Theory and Practical- Katiyar & Pandey (Wiley India)
3. Engineering Physics Practical- S K Gupta ( KrishnaPrakashan Meerut)

Course Outcomes:

1. To determine the wavelength of sodium light by Newton"s ring
experiment

2. To determine the wavelength of sodium light with the help of Fresnel“s
bi-prism

3. To determine the variation of magnetic field with the distance along the axis
of a current carrying coil and estimate the radius of the coil.

4. To draw hysteresis (B-H curve) of a specimen in the form of a transformer
and to determine its hysteresis loss.

Curriculum & Evaluation Scheme (I & Il semester) Page 15



Revised Structure B. Tech 1st Year

KAS-152P CHEMISTRY LAB OL:0T:2P 1 Credit
KAS-252P
SUGGESTIVE LIST OF EXPERIMENTS:
LIST OF EXPERIMENTS
1. Determination of alkalinity in the given water sample.
2. Determination of temporary and permanent hardness in water sample using EDTA.
3. Determination of iron content in the given solution by Mohr’s method.
4. Determination of viscosity of given liquid.
5. Determination of surface tension of given liquid.
6. Determination of chloride content in water sample.
7. Determination of available chlorine in bleaching powder.
8. Determination of pH by pH-metric titration.
9. Preparation of Phenol-formaldehyde and Urea-formaldehyde resin.

10. Determination of Cell constant and conductance of a solution.

11. Determination of rate constant of hydrolysis of esters.

12. Verification of Beer’s law.

List of Experiments: Any ten experiments with virtual link

SN Lab Practical Virtual Lab Link
Determination of alkalinity in the https://vlab.amrita.edu/?sub=2&brch=193 &sim=15

1 | given water sample. 48&cnt=1
Determination of temporary and http://vlabs.iitb.ac.in/vlabs-

5 | permanent hardness in water sample | dev/labs/nitk _labs/Environmental Engineering_1/1
using EDTA. abs/determination-of-hardness-nitk/simulation.html
Determination of iron content in the | https://vlab.amrita.edu/?sub=2&brch=193 &sim=35

3 | given solution by Mohr’s method. 2&cnt=1
Determination of viscosity of given | http://vlab.amrita.edu/?sub=3 &brch=190&sim=339

4 | liquid. &cnt=1
Determination of surface tension of | https://amrita.olabs.edu.in/?sub=1&brch=5&sim=2

5 | given liquid. 24&cnt=7
Determination of chloride content in | http://vlabs.iitb.ac.in/vlabs-

6 | water sample. dev/labs/nitk labs/Environmental Engineering_1/1

abs/determination-of-hardness-nitk/index.html
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Determination of available chlorine
in bleaching powder.

E bootathon 04

7

Determination of pH by pH-metric https://vlab.amrita.edu/?sub=2&brch=193 &sim=35
8 titration. 2&cnt=1

Preparation of Phenol-formaldehyde | E bootathon O1.
9 and Urea-formaldehyde resin.

Determination of Cell constant and http://vlab.amrita.edu/?sub=3 &brch=193 &sim=575
10 conductance of a solution. &cnt=1

Determination of rate constant of E bootathon 04
11 | hydrolysis of esters.

Verification of Beer’s law. http://vlab.amrita.edu/?sub=3 &brch=206&sim=569
12 &cent=975

Course Outcomes: At the end of this course students will demonstrate the ability to:

Use of different analytical instruments.

2. Measure molecular/system properties such as surface tension, viscosity,

Measure conductance of solution, chloride and iron content in water, hardness

of water.

4. Estimate the rate constant of reaction.
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KEE-101T ELECTRICAL ENGINEERING 3L:0T:0P 3 Credits

KEE-201T

Unit Topics Lectures
I DC Circuits : Electrical circuit elements (R, L and C), Concept of active 8

and passive elements, voltage and current sources, concept of linearity and
linear network, unilateral and bilateral elements, Kirchhoff's laws, Loop
and nodal methods of analysis, Star-delta transformation, Superposition
theorem, Thevenin theorem, Norton theorem.

II Steady- State Analysis of Single Phase AC Circuits: Representation of 8
Sinusoidal waveforms — Average and effective values, Form and peak
factors, Concept of phasors, phasor representation of sinusoidal varying
voltage and current.

Analysis of single phase AC Circuits consisting of R, L, C, RL, RC, RLC
combinations (Series and Parallel), Apparent, active & reactive power,
Power factor, power factor improvement. Concept of Resonance in series &
parallel circuits, bandwidth and quality factor. Three phase balanced circuits,
voltage and current relations in star and delta connections.

111 Transformers: Magnetic materials, BH characteristics, ideal and practical 8
transformer, equivalent circuit, losses in transformers, regulation and
efficiency. Auto-transformer and three-phase transformer connections.

v Electrical machines: DC machines: Principle & Construction, Types, 8
EMF equation of generator and torque equation of motor, applications of
DC motors (simple numerical problems)

Three Phase Induction Motor: Principle & Construction, Types, Slip-
torque characteristics, Applications (Numerical problems related to slip only)
Single Phase Induction motor: Principle of operation and introduction to
methods of starting, applications.

Three Phase Synchronous Machines: Principle of operation of alternator
and synchronous motor and their applications.

A% Electrical Installations: Components of LT Switchgear: Switch Fuse Unit 8
(SFU), MCB, ELCB, MCCB, Types of Wires and Cables, Importance of
earthing. Types of Batteries, Important characteristics for Batteries.
Elementary calculations for energy consumption and savings, battery
backup.

Text Book:

1. D. P. Kothari and I. J. Nagrath, “Basic Electrical Engineering”, McGraw Hill.
2. D. C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill.
3. Ritu Sahdev, “Basic Electrical Engineering”, Khanna Publishing House.
4. S. Singh, P.V. Prasad, “Electrical Engineering: Concepts and Applications”
Cengage

Reference Books:
1. E. Hughes, “Electrical and Electronics Technology”, Pearson, 2010.
2. L. S. Bobrow, “Fundamentals of Electrical Engineering”, Oxford University Press.
3. V. D. Toro, “Electrical Engineering Fundamentals”, Pearson India.

Spoken Tutorial (MOOCs): Open Source Spice circuit Simulator Software
1. AC DC Circuit Analysis using NgSpice, Open Source Spice circuit Simulator Software
(http://spoken- tutorial.org)
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Course Outcomes: At the end of this course students will demonstrate the ability to:

1.
2.

Apply the concepts of KVL/KCL and network theorems in solving DC circuits.

Analyze the steady state behavior of single phase and three phase AC electrical
circuits.

. Identify the application areas of a single phase two winding transformer as well as an

auto transformer and calculate their efficiency. Also identify the connections of a three
phase transformer.

. Hlustrate the working principles of induction motor, synchronous machine as well as DC

machine and employ them in different area of applications.

. Describe the components of low voltage electrical installations and perform elementary

calculations for energy consumption.
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KEC-101T EMERGING DOMAIN IN ELECTRONICS 3L:0T:0P
KEC-201T ENGINEERING

3 Credits

Unit

Topics

ILectures

I

Semiconductor Diode: Depletion layer, V-1 characteristics, ideal and practical
Diodes, Diode Equivalent Circuits, Zener Diodes breakdown mechanism (Zener and
avalanche)

Diode Application: Diode Configuration, Half and Full Wave rectification, Clippers,
Clampers, Zener diode as shunt regulator, Voltage-Multiplier Circuits

Special Purpose two terminal Devices: Light-Emitting Diodes, Photo Diodes,
Varactor Diodes, Tunnel Diodes, Liquid-Crystal Displays.

3

II

Bipolar Junction Transistor: Transistor Construction, Operation, Amplification
action. Common Base, Common Emitter, Common Collector Configuration

Field Effect Transistor: Construction and Characteristic of JFETs. Transfer
Characteristic. MOSFET (MOS) (Depletion and Enhancement) Type, Transfer
Characteristic.

I

Operational Amplifiers: Introduction, Op-Amp Basic, Practical Op-Amp Circuits
(Inverting Amplifier, Non-inverting Amplifier, Unit Follower, Summing Amplifier,
Integrator, Differentiator).Differential and Common-Mode Operation, Comparators.
Introduction of IoT System, Components of IoT system: Microprocessor and
Microcontroller, Bluetooth Technology, Wi-Fi Technology, Concept of Networking,
Sensor Nodes, concept of cloud.

v

Digital Electronics: Number system & representation. Introduction of Basic and
Universal Gates, using Boolean algebra simplification of Boolean function. K Map
Minimization upto 6 Variable.

Introduction To IC Technology: SSI, MSI, LSI, VLSI Integrated Circuits.

Fundamentals of Communication Engineering: Basics of signal representation and
analysis, Electromagnetic spectrum Elements of a Communication System, Need of
modulation and typical applications, Fundamentals of amplitude modulation and
demodulation techniques.

Introduction to Data Communications: Goals and applications of Networks.
General Model of Wireless Communication: Evolution of mobile radio
communication fundamentals, GPRS, GSM, CDMA. Elements of Satellite & Radar
Communication,

Text Books:
Robert L. Boylestand / Louis Nashelsky “Electronic Devices and Circuit Theory”, Pearson

L.

AP e

Education.

H S Kalsi, “Electronic Instrumentation”, McGraw Publication

George Kennedy, “Electronic Communication Systems”, McGraw Publication

David A. Bell, “Electronic Devices and Circuits”, Oxford University Press.

Jacob Millman, C.C. Halkias, Staya bratalit, “Electronic Devices and Circuits”, McGraw Hill
David A. Bell, Electronic Instrumentation and Measurements, Latest Edition, Oxford Univ
Press India

Course Outcomes: At the end of this course students will demonstrate the ability to:

Understand the concept of PN Junction and devices.

Understand the concept of BJT, FET and MOFET.

Understand the concept of Operational amplifier

Understand the concept of measurement instrument.

Understand the working principle of different type of sensor and their uses.
Understand the concept of [oT system & Understand the component of IoT system

ANl S e
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KCS-101T| PROGRAMMING FOR PROBLEM SOLVING | 3L:0T:0P 3 Credits

KCS-201T
Unit Topics Lectures

I Introduction to Programming: Introduction to components of a 8
computer system: Memory, processor, I/O Devices, storage,
operating system, Concept of assembler, compiler, interpreter, loader
and linker.

Idea of Algorithm: Representation of Algorithm, Flowchart, Pseudo
code with examples, From algorithms to programs, source code.
Programming Basics: Structure of C program: writing and executing the
first C program, Syntax and logical errors in compilation, object and
executable code. Components of C language: Standard I/O in C,
Fundamental data types, Variables and memory locations, Storage
classes.

II Arithmetic expressions & Conditional Branching: Arithmetic 8
expressions and precedence: Operators and expression using numeric
and relational operators, mixed operands, type conversion, logical
operators, bit operations, assignment operator, operator precedence
and associatively.

Conditional Branching: Applying if and switch statements, nesting if
and else, use of break and default with switch.

I Loops & Functions: Iteration and loops: use of while, do while and 8
for loops, multiple loop variables, use of break and continue
statements.

Functions: Introduction, types of functions, functions with array, passing
parameters to functions, call by value, call by reference, recursive
functions.

v Arrays & Basic Algorithms: Arrays: Array notation and 8
representation, manipulating array elements, using multi dimensional
arrays. Character arrays and strings, Structure, union, enumerated
data types, Array of structures, Passing arrays to functions.

Basic Algorithms: Searching &Basic Sorting Algorithms (Bubble,
Insertion and Selection), Finding roots of equations, Notion of order of
complexity.

\Y Pointer& File Handling: Pointers: Introduction, declaration, 8
applications, Introduction to dynamic memory allocation (malloc,
calloc, realloc, free), Use of pointers in self-referential structures,
notion of linked list (no implementation)

File handling: File 1/O functions, Standard C preprocessors,
defining and calling macros, command-line arguments.
Text Books:
1. Schum®s Outline of Programming with C by Byron Gottfried, McGraw-Hill

2. The C programming by Kernighan Brain W. and Ritchie Dennis M., Pearson Education.

3. Computer Basics and C Programming by V.Rajaraman , PHI Learning Pvt. Limited, 2015.

4. Computer Concepts and Programming in C, R.S. Salaria, Khanna Publishing House

5.  Computer Concepts and Programming in C, E Balaguruswami, McGraw Hill

6. Computer Science- A Structured Programming Approach Using C, by Behrouz A. Forouzan,

Richard F. Gilberg, Thomson, Third Edition , Cengage Learning - 2007.

Curriculum & Evaluation Scheme (I & Il semester) Page 21



REVISED FIRST YEAR SYLLABUS 2020-21

7. Let Us C By Yashwant P. Kanetkar.

8.

9.

10.

11.
12.
13.
14.

Problem Solving and Program Design in C, by Jeri R. Hanly, Elliot B. Koffman, Pearson
Addison-Wesley, 2006.

Programming in C by Kochan Stephen G. Pearson Education — 2015.

Computer Concepts and Programming in C by D.S. Yadav and Rajeev Khanna, New Age
International Publication.

Computer Concepts and Programming by Anami, Angadi and Manvi, PHI Publication.
Computer Concepts and Programming in C by Vikas Gupta, Wiley India Publication
Computer Fundamentals and Programming in C. Reema Thareja, Oxford Publication
Problem Solving and Programming in C, R.S. Salaria, Khanna Publishing House.

Course Outcomes: At the end of this course students will be able to:

b=

To develop simple algorithms for arithmetic and logical problems.

To translate the algorithms to programs & execution (in C language).

To implement conditional branching, iteration and recursion.

To decompose a problem into functions and synthesize a complete program using
divide and conquer approach.

To use arrays, pointers and structures to develop algorithms and programs.
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KME-101T FUNDAMENTAL OF MECHANICAL 3L:0T:0P
KME-201T ENGINEERING AND MECHATRONICS

3 Credits

Unit

Topics

Lectures

I

Unit I: Introduction to Mechanics of Solid:

Normal and shear Stress, strain, Hookes’ law, Poisson’s ratio, elastic
constants and their relationship, stress-strain diagram for ductile and brittle
materials, factor of safety. Basic Numerical problems.

Types of beams under various loads, Statically Determinate Beams, Shear
force and bending moment in beams, Shear force and bending moment
diagrams, Relationships between load, shear and bending moment. Basic
Numerical problems.

8

II

Introduction to IC Engines and RAC:

IC Engine: Basic Components, Construction and Working of Two stroke
and four stroke SI & CI engine, merits and demerits, scavenging process;
Introduction to electric, and hybrid electric vehicles.

Refrigeration: Its meaning and application, unit of refrigeration;
Coefficient of performance, methods of refrigeration, construction and
working of domestic refrigerator, concept of heat pump. Formula based
numerical problems on cooling load.

Air-Conditioning: Its meaning and application, humidity, dry bulb, wet
bulb, and dew point temperatures, comfort conditions, construction and
working of window air conditioner.

10

I

Introduction to Fluid Mechanics and Applications:

Introduction: Introduction: Fluids properties, pressure, density, dynamic
and kinematic viscosity, specific gravity, Newtonian and Non-Newtonian
fluid, Pascal’s Law, Continuity Equation, Bernaulli’s Equation and its
applications, Basic Numerical problems.

Working principles of hydraulic turbines & pumps and their classifications,
hydraulic accumulators, hydraulic lift and their applications.

v

Measurements and Control System: Concept of Measurement, Error in
measurements, Calibration, measurements of pressure, temperature, mass
flow rate, strain, force and torques; Concept of accuracy, precision and
resolution, Basic Numerical problems.

System of Geometric Limit, Fit, Tolerance and gauges, Basic Numerical
problems.

Control System Concepts: Introduction to Control Systems, Elements of
control system, Basic of open and closed loop control with example.

Introduction to Mechatronics: Evolution, Scope, Advantages and
disadvantages of Mechatronics, Industrial applications of Mechatronics,
Introduction to autotronics, bionics, and avionics and their applications.
Sensors and Transducers: Types of sensors, types of transducers and their
characteristics.

Overview of Mechanical Actuation System — Kinematic Chains, Cam,
Train Ratchet Mechanism, Gears and its type, Belt, Bearing,

Hydraulic and Pneumatic Actuation Systems: Overview: Pressure
Control Valves, Cylinders, Direction Control Valves, Rotary Actuators,

Accumulators, Amplifiers, and Pneumatic Sequencing Problems.

10
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Reference Books:

1. Basic Mechanical Engineering, G Shanmugam, S Ravindran, McGraw Hill
2. Basic Mechanical Engineering, M P Poonia and S C Sharma, Khanna Publishers
3. Mechatronics : Principles, Concepts and Applications, Nitaigour Mahalik, McGraw Hill
4. Mechatronics, As per AICTE: Integrated Mechanical Electronic Systems, K.P.
Ramachandran, G.K. Vijayaraghavan, M.S.Balasundaram, Wiley India
5. Mechanical Measurements & Control, Dr. D. S. Kumar. Metropolitan Book Company
6. Fluid Mechanics and Hydraulic Machines, Mahesh Kumar, Pearson India
The students will be able to Blooms
Taxonomy
COl1 | Understand the concept of stress and strain, factor of safety, beams K2
Understand the basic component and working of internal combustion
CO2 | engines, electric and hybrid vehicles, refrigerator and heat pump, air- K2
conditioning.
Understand fluid properties, conservation laws, hydraulic machinery used
Cco3 |. . K2
in real life.
Understand the working principle of different measuring instrument with
CO4 | the knowledge of accuracy, error and calibration, limit, fit, tolerance and K2
control system.
Understand concept of mechatronics with their advantages, scope and
CO5 | Industrial application, the different types of mechanical actuation system, K2
the different types of hydraulic and pneumatic systems.
Apply concepts of strength of material for safe design, refrigeration for
CO6 | calculation of COP, concepts of fluid mechanics in real life, concepts of K3

measurements in production systems.
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KCE-151P| ENGINEERING GRAPHICS AND DESIGN LAB| OL:1T:2P| 1 Credits
KCE-151P

Unit

Topics

Lectures

I

Introduction to Engineering Drawing, Orthographic Projections: Principles of Engineering
Graphics and their significance, usage of Drawing instruments, lettering, Scales —Plain and
Diagonal Scales. Principles of Orthographic Projections — Conventions — Projections of Points
and Lines inclined to both planes; Projections of planes inclined Planes — Auxiliary Planes

8

II

Projections and Sections of Regular Solids: Sections in lined to both the Planes — Auxiliary
Views; Simple annotation, dimensioning and scale. Floor plans the include: windows, doors and
fixtures such as WC, Both, sink, shower, etc. Prism, Cylinder, Pyramid, Cone—Auxiliary Vies:
Development of surfaces of Right Regular Solids — Prism, Pyramid, Cylinder and Cone.

III

Isometric Projections: Principles of Isometric projection — Isometric Scale, Isometric Views,
Conventions; Isometric Views of lines, Planes Simple and compound Solids; Conversion of
Isometric Views to Orthographic Views and Vice- versa, Conversions.

v

Computer Graphics: Listing the computer technologies the impact on graphical
communication, Demonstration knowledge of the theory of CAD software [such as: The
Menu System, Tollbars (Standard, Object Properties, Draw, Modify and Dimension),
Drawing Area (Background, Crosshairs, Coordinate System), Dialog boxes and windows,
Shortcut menus (Button Bars), The Command Line (where applicable), The Status Bar,
Different methods of zoom as used in CAD, Select and erase objects: Isometric Views of lines,
Planes, Simple and compound Solids];

Set up of the drawing page and the printer, including scale settings, Setting up of units and
drawing limits; ISO and ANSI standards for coordinate dimensioning and tolerancing;
Orthographic constraints, Snap to objects manually and automatically; Producing drawings by
using various coordinate input entry methods to draw straight lines, Applying various ways of
drawing circles:

Applying dimensions to objects, applying annotations to drawings; Setting up and use of Layers,
layers to create drawings, Create, edit and use customized layers; Changing line lengths through
modifying existing lines (extend/lengthen); Printing documents to pater using the print
command: orthographic projection techniques; Drawing sectional views of composite right
regular geometric solids and project the true shape of the sectioned surface; Drawing annotation,
Computer-aided design (CAD) software modelling of parts and assemblies. Parametric and non-
parametric solid, surface, and wireframe models. Part editing and two- dimensional
documentation of models. Planar projection theory, including sketching of perspective,
isometric, Multiview, auxiliary, and section views. Spatial visualization exercises Dimensioning
guidelines, tolerancing techniques; dimensioning and scale multi views of dwelling.

Demonstration of a simple team design project: Geometry and topology of engineered
components: creation of engineering models and their presentation in standard 2D blueprint
form and as 3D wire-frame and shaded solids; meshed topologies for engineering analysis and
tool-path generation for component manufacture; geometric dimensioning and tolerancing;
Use of solid-modelling software for creating associative models at the component and
assembly levels; floor plans that include: windows, doors, and fixtures such as WC, bath, sink,
shower, etc. Applying colour coding according to building drawing practice; Drawing sectional
elevation showing foundation to ceiling; Introduction to Building Information Modelling (BIM).

Text Books:
Bhatt N.D., Panchal V.M. & Ingle P.R. (2014), Engineering Drawing, Charotar Publishing House.

1.
2.

wbkw

Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson
Education

Agrawal B. & Agrawal C.M. (2012), Engineering Graphics, McGraw Publication
Engineering Graphics & Design, A.P. Gautam & Pradeep Jain, Khanna Publishing House

Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech Publishers.

(Corresponding set of) CAD Software Theory and User Manuals.
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Course Outcomes: At the end of this course students will demonstrate the ability to:

Understanding of the visual aspects of engineering design
Understanding of engineering graphics standards and solid modelling
Effective communication through graphics

Applying modern engineering tools necessary for engineering practice
Appling computer-aided geometric design

Analysis of Isometric views

Creating working drawings

ARG
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KWS-151P MECHANICAL WORKSHOP LAB OL:1T:2P
KWS-251P

1 Credit

SUGGESTIVE LIST OF EXPERIMENTS:

The students will be able to

Blooms
Taxonomy

COl

Use various engineering materials, tools, machines and measuring
equipments.

K3

CO2

Perform machine operations in lathe and CNC machine.

K3

CO3

Perform manufacturing operations on components in fitting and carpentry
shop.

K3

CO4

Perform operations in welding, moulding, casting and gas cutting.

K3

CO5

Fabricate a job by 3D printing manufacturing technique

K3

S. No.

Mechanical Workshop

Duration

1

Introduction to Mechanical workshop material, tools and machines

To study layout, safety measures and different engineering materials (mild
steel, medium carbon steel, high carbon steel, high speed steel and cast iron
etc) used in workshop.

To study and use of different types of tools, equipments, devices & machines
used in fitting, sheet metal and welding section.

3 Hours

To determine the least count of vernier caliper, vernier height gauge,
micrometer (Screw gauge) and take different reading over given metallic
pieces using these instruments.

Machine shop

Demonstration of working, construction and accessories for Lathe machine

Perform operations on Lathe - Facing, Plane Turning, step turning, taper
turning, threading, knurling and parting.

3 Hours

Fitting shop

1. Practice marking operations.
2. Preparation of U or V -Shape Male Female Work piece which contains:
Filing, Sawing, Drilling, Grinding.

3 Hours

Carpentry Shop

Study of Carpentry Tools, Equipment and different joints.

Making of Cross Half lap joint, Half lap Dovetail joint and Mortise Tenon
Joint

3 Hours

Welding Shop

Introduction to BI standards and reading of welding drawings.
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Practice of Making following operations
Butt Joint

Lap Joint 6 Hours
TIG Welding
MIG Welding

6 |Moulding and Casting Shop

Introduction to Patterns, pattern allowances, ingredients of moulding sand and
melting furnaces.

Foundry tools and their purposes 6 Hours
Demo of mould preparation and Aluminum casting
Practice — Study and Preparation of Plastic mould

7 |CNC Shop

Study of main features and working parts of CNC machine and accessories
that can be used. 6 Hours
Perform different operations on metal components using any CNC machines

8 |To prepare a product using 3D printing 3 Hours

Reference Books:

Workshop Practice, H S Bawa, McGraw Hill

2. Mechanical Workshop Practice, K C John, PHI

3. Workshop Practice Vol 1, and Vol 2, by HazraChoudhary , Media promoters and Publications
4. CNC Fundamentals and Programming, By P. M. Agrawal, V. J. Patel, Charotar Publication.

—
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KAS- 154P ENGLISH LAB OL:1T:2P 1 Credit
KAS-254P

Course Objectives:
1. To facilitate software based learning to provide the required English Language proficiency

to students.

2. To acquaint students with specific dimensions of communication skills i.e. Reading,
Writing, Listening, Thinking and Speaking.

3. To train students to use the correct and error-free writing by being well versed in rules of
English grammar.

4. To cultivate relevant technical style of communication and presentation at their work place
and also for academic uses.

5. To enable students to apply it for practical and oral presentation purposes by being honed up
in presentation skills and voice-dynamics.

SYLLABUS: PROFESSIONAL COMMUNICATION LAB SHALL HAVE TWO PARTS:

Interactive and Communicative Practical with emphasis on Oral Presentation/Spoken Communication
based on International Phonetic Alphabets (LP.A.)

LIST OF PRACTICALS

1. Group Discussion: Practical based on Accurate and Current Grammatical Patterns.

2. Conversational Skills for Interviews under suitable Professional Communication Lab conditions
with emphasis on Kinesics.

3. Communication Skills for Seminars/Conferences/Workshops with emphasis on Paralinguistic
/Kinesics.

4. Presentation Skills for Technical Paper/Project Reports/ Professional Reports based on proper

Stress and Intonation Mechanics

. Official/Public Speaking based on suitable Rhythmic Patterns.

. Theme Presentation/ Keynote Presentation based on correct methodologies argumentation

. Individual Speech Delivery/Conferencing with skills to defend Interjections/Quizzes.

. Argumentative Skills/Role Play Presentation with Stress and Intonation.

. Comprehension Skills based on Reading and Listening Practical’s on a model Audio

O 0 3 O W

1. Computer assisted software based Language Learning: Software based self-guided
learning to provide the required English language proficiency to students from an
employability and career readiness standpoint. The software should align to Common
European Framework of Reference for Languages (CEFR) and deliver a CEFR level — B2
upon completion.

2. Interactive Communication Skills: Students should practice the language with variety of
activities and exercises based on employability skills as startup presentations, GD, Mock
interview, Video portfolio, Extempore, Role play, Just A Minute (JAM) etc.
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Suggested software:

Oxford Achiever by Oxford University Press.

Cambridge English Empower by Cambridge University Press.
MePro. by Pearson India Education Services Pvt. Ltd.

New Interactions by McGraw-Hill India.

Reference Books:

N —

kW

Sl

Word Power Made Easy by Norman Lewis, W.R. Goyal Pub. & Distributors, 2009, Delhi.
Manual of Practical Communication by L.U.B. Pandey; A.I.T.B.S. Publications India Ltd.;
Krishan Nagar, 2013, Delhi.

A Course in Phonetics and Spoken English, Sethi & Dhamija:, Prentice Hall

English Pronouncing Dictionary, Joans Daniel, Cambridge University Press, 2007.

English Grammar and Usage by R. P. Sinha, Oxford University Press, 2005, New Delhi.
English Grammar, Composition and Usage by N.K. Agrawal & F.T. Wood, Macmillan India
Ltd., New Delhi.

Effective Communication Skill, Kulbhusan Kumar, RS Salaria, Khanna Publishing House
English Grammar & Composition by Wren & Martin, S.Chand & Co. Ltd., New Delhi.
Communication Skills for Engineers and Scientists, Sangeeta Sharma et.al. PHI Learning
Pvt. Ltd, 2011, New Delhi.

10. Personality Development, Harold R. Wallace & L. Ann Masters, Cengage Learning, New

Delhi

11. Personality Development & Soft Skills, Barun K. Mitra, Oxford University Press, 2012 New

Delhi.

12. Business Correspondence and Report Writing by Prof. R.C. Sharma & Krishna Mohan,

McGraw Hill & Co. Ltd., 2001, New Delhi.

13. Developing Communication Skills by Krishna Mohan, Meera Bannerji- Macmillan India

Ltd. 1990, Delhi.

14. Spoken English- A Manual of Speech and Phonetics by R. K. Bansal & J.B.Harrison, Orient

Blackswan, 2013, New Delhi.

15.Business English by Ken Taylor, Orient Blackswan, 2011, New Delhi.

Course outcome: At the end of this course students will demonstrate the ability:

1.

Students will be enabled to understand the basic objective of the course by being acquainted
with specific dimensions of communication skills i.e. Reading, Writing, Listening, Thinking
and Speaking.

. Students would be able to create substantial base by the formation of strong professional

vocabulary for its application at different platforms and through numerous modes as
Comprehension, reading, writing and speaking etc.

. Students will apply it at their work place for writing purposes such as Presentation/official

drafting/administrative communication and use it for document/project/report/research paper
writing.

. Students will be made to evaluate the correct and error-free writing by being well-versed in

rules of English grammar and cultivate relevant technical style of communication
&presentation at their work place and also for academic uses.

. Students will apply it for practical and oral presentation purposes by being honed up in

presentation skills and voice-dynamics. They will apply techniques for developing
interpersonal communication skills and positive attitude leading to their professional
competence.
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KCS-151P
KCS-251P

PROGRAMMING FOR PROBLEM OL:1T:2P 1 Credit
SOLVING

KCS151P- Programming for Problem Solving Lab

Course Outcome ( CO) Bloom’s Knowledge Level
(KL)
At the end of course , the student will be able to:
Able to implement the algorithms and draw flowcharts for solving Ks, K4
CO1 . . )
Mathematical and Engineering problems.
CO 2 Demonstrate an understanding of computer programming language K;, K>
concepts.
Ability to design and develop Computer programs, analyzes, and Ks, K4

CO3 interprets the concept of pointers, declarations, initialization, operations
on pointers and their usage.

Able to define data types and use them in simple data Ki, Ks
CO4 | processing applications also he/she must be able to use the
concept of array of structures.

CO5

Develop confidence for self education and ability for life-long Kz, K4
learning needed for Computer language.

Lab Expt.
No.

Program

LAB 1 1

Write a program to calculate the area of triangle using formula at=Vs(s-

a)(s-b)(s-c)

Basic salary of an employee is input through the keyboard. The DA is 25%
of the basic salary while the HRA is 15% of the basic salary. Provident
Fund is deducted at the rate of 10% of the gross salary (BS+DA+HRA).
Program to calculate the Net Salary.

Write a program to determine the roots of quadratic equation.

N

Write a program to find the largest of three numbers using nested if else.

Write a program to receive marks of physics, chemistry & maths from user
& check its eligibility for course if

a)  Marks of physics > 40

b)  Marks of chemistry > 50

c)  Marks of math’s > 60

d)  Total of physics & math’s marks > 150

or

e) Total of three subjects marks > 200

LAB 2 6

Write a program to find the value of y for a particular value of n. The a, x,
b, n is input by user

ifn=1 y=ax%b

ifn=2 y=ax2+b2

ifn=3 y=a-bx

ifn=4 y=atx/b
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7 Write a program to construct a Fibonacci series upto n terms.
8 Write a program to find whether the number is Armstrong number.
9 Write a program to generate sum of series 1!+2!4+3!+------mmemem n!
10 Write a program to find the sum of following series 1-X1/1!+X2/2!-
............ Xn/n!
LAB3 11 Write a program to print the entire prime no between 1 and 300.
12 | Write a program to print out all the Armstrong number between 100 and
500.
13 | Write a program to draw the following figure:
321
21
1
*
ks
skskosk
14 | Write a program to receive a five-digit no and display as like 24689:
2
4
6
8
9
LAB 4 15 | Write a function that return sum of all the odd digits of a given positive no
entered through keyboard.
16 Write a program to print area of rectangle using function & return its value
to main function.
17 | Write a program to calculate the factorial for given number using function.
18 | Write a program to find sum of Fibonacci series using function.
19 | Write factorial function & use the function to find the sum of series
S=1!+2!+-----n!.
LAB 5 20 | Write a program to find the factorial of given number using recursion.
21 Write a program to find the sum of digits of a 5 digit number using
recursion.
22 | Write a program to calculate the GCD of given numbers using recursion.
23 Write a program to convert decimal number in to binary number.
24 Write a program to convert binary number in to decimal number.
LAB6 25 Write a program to delete duplicate element in a list of 10 elements &
display it on screen.
26 | Write a program to merge two sorted array & no element is repeated during
merging.
27 | Write a program to evaluate the addition of diagonal elements of two
square matrixes.
28 | Write a program to find the transpose of a given matrix & check whether it
is symmetric or not.
29 | Write a program to print the multiplication of two N*N (Square) matrix.
LAB 7 30 | Write a program in C to check whether the given string is a palindrome or
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not.

31

Write program to sort the array of character (String) in alphabetical order
like STRING in GINRST.

32

Write a program to remove all the blank space from the string & print it,
also count the no of characters.

33

9 <6 2

Write a program to store the following string “zero”, “one” ------- “five”.
Print the no in words, given in figure as 3205.

LAB 8

34

Write a program to compare two given dates. To store a date uses a
structure that contains three members namely day, month and year. If the
dates are equal then display message equal otherwise unequal.

35

Define a structure that can describe a hotel. It should have the member that
includes the name, address, grade, room charge and number of rooms.
Write a function to print out hotel of given grade in order of room charges.

36

Define a structure called cricket with player name, team name, batting
average, for 50 players & 5 teams. Print team wise list contains names of
player with their batting average.

LAB 9

37

Write a ¢ program to copy & count the character content of one file says
a.txt to another file b.txt.

38

Write a program to take 10 integers from file and write square of these
integer in other file.

39

Write a program to read number from file and then write all ‘odd” number
to file ODD.txt & all even to file EVEN.txt.

40

Write a program to print all the prime number, between 1 to 100 in file
prime.txt.

41

Write the following C program using pointer:
a)  To sort the list of numbers through pointer
b)  To reverse the string through pointer.

LAB 10

42

Write a program to find the largest no among 20 integers array using
dynamic memory allocation.

43

Using Dynamic Memory Allocation, Write a program to find the transpose
of given matrix.

44

Write a program to find the factorial of given number using command line
argument.

45

Write a program to find the sum of digits of a 5 digit number using
command line argument.

Note:

a) The Instructor may add/delete/modify/tune experiments, wherever he/she feels in a
justified manner

b) It is also suggested that open source tools should be preferred to conduct the lab.
Some open source online compiler to conduct the C lab are as follows:

>

R/
*

https://www.jdoodle.com/c-online-compiler/

>

R/
*

https://www.tutorialspoint.com/compile ¢ online.php

R/
°

https://www.programiz.com/c-programming/online-compiler/

>

R/
*

https://www.hackerrank.com/
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KCS151P- Programming for Problem Solving Lab: Mapping with Virtual Lab

Name of the Lab

Name of the Experiment

Problem Solving Lab

Numerical Representation

Beauty of Numbers

More on Numbers

Factorials

String Operations

Recursion

Advanced Arithmatic

Searching and Sorting

Permutation

Sequences
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KEE-151P ELECTRICAL ENGINEERING LAB OL:0T:2P 1 Credit
KEE-251P

SUGGESTIVE LIST OF EXPERIMENTS:

(A) Hardware based experiments

1. Verification of Kirchhoffs laws.

2. Verification of Superposition and Thevenin Theorem.

3. Measurement of power and power factor in a single phase ac series inductive circuit and study
improvement of power factor using capacitor

4. Study of phenomenon of resonance in RLC series circuit and obtain resonant frequency.

5. Connection and measurement of power consumption of a fluorescent lamp (tube light).

6. Measurement of power in 3- phase circuit by two wattmeter method and determination of its
power factor for star as well as delta connected load.

7. Determination of parameters of ac single phase series RLC circuit.

To observe the B-H loop of a ferromagnetic material in CRO.

9. Determination of (i) Voltage ratio (ii) polarity and (iii) efficiency by load test of a single phase
transformer.

>

10. Determination of efficiency of a dc shunt motor by load test.

11. To study running and speed reversal of a three phase induction motor and record speed in both
directions.

12. Demonstration of cut-out sections of machines: dc machine, three phase induction machine,
single phase induction machine and synchronous machine.

(B) Experiments available on virtual lab

1. Kirchhoffs laws.
Virtual lab link: http://vlab.amrita.edu/?sub=3 &brch=75&sim=217 &cnt=2
2. Thevenin Theorem.
Virtual lab link: https://vlab.amrita.edu/?sub=1&brch=75&sim=313 &cnt=1
3. RLC series resonance.
Virtual lab link: https://vlab.amrita.edu/?sub=1&brch=75&sim=330&cnt=1
4. Measurement of power in 3- phase circuit by two wattmeter method and determination of its
power factor for star as well as delta connected load.
Virtual lab link: http://vp-dei.vlabs.ac.in/Dreamweaver/measurement.html
5. Determination of parameters of ac single phase series RLC circuit.
Virtual lab link: https://vlab.amrita.edu/?sub=1&brch=75&sim=332&cnt=1
6. To observe the B-H loop of a ferromagnetic material in CRO._
Virtual lab link: https://vlab.amrita.edu/?sub=1&brch=282&sim=1507 &cnt=2
7. Determination of the efficiency of a dc motor by loss summation method(Swinburne's test).
Virtual lab link: http://em-iitr.vlabs.ac.in/exp5/index.php?section=Theory
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Course Outcomes: At the end of this course students will demonstrate the ability to:

1. Conduct experiments illustrating the application of KVL/KCL and network theorems to DC
electrical circuits.

2. Demonstrate the behavior of AC circuits connected to single phase AC supply and measure power

in single phase as well as three phase electrical circuits.

Perform experiment illustrating BH curve of magnetic materials.

Calculate efficiency of a single phase transformer and DC machine.

5. Perform experiments on speed measurement and reversal of direction of three phase induction
motor and Identify the type of DC and AC machines based on their construction.

W
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KEC-151P ELECTRONICS LAB OL:0T:2P 1 Credit
KEC-251P

SUGGESTIVE LIST OF EXPERIMENTS:

Part A

L.

2.
3.
4.
5.

Study of various types of Active & Passive Components based on their ratings.
Identification of various types of Printed Circuit Boards (PCB) and soldering Techniques.
PCB Lab: a. Artwork & printing of a simple PCB. b. Etching & drilling of PCB

Winding shop: Step down transformer winding of less than SVA.

Soldering shop: Soldering and disordering of Resistor in PCB. Soldering and disordering
of IC in PCB. Soldering and disordering of Capacitor in PCB

Part B

1.

Study of Lab Equipments and Components: CRO, Multimeter, and Function Generator,
Power supply- Active, Passive Components and Bread Board.

P-N Junction diode: Characteristics of PN Junction diode - Static and dynamic resistance
measurement from graph.

Applications of PN Junction diode: Half & Full wave rectifier- Measurement of Vrms,
Vdc, and ripple factor.

Characteristics of Zener diode: V-I characteristics of zener diode, Graphical measurement
of forward and reverse resistance.

5. Characteristic of BJT: BJT in CE configuration.
6. To study Operational Amplifier as Adder and Subtractor
7. Verification of Truth Table of Various Logic Gate.
8. Implementation of the given Boolean function using logic gates in both SOP and POS
forms.
©
Part | PCB Lab: a. Artwork & printing of a This practical is not possible by virtual lab.
A simple PCB. b. Etching & drilling of PCB | It will be conducted only in physical mode
Part | Study of Lab Equipment’s and NA, These test equipment can be
B Components: CRO, Demonstrated on line from any lab of ECE
Multimeter, department or physical mode is only
Function Generator, option.
Power supply-
Active, Passive Components
and Bread Board.
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(D) Experiments available on virtual lab

P-N Junction on diode: Characteristics of PN
Junction diode - Static and dynamic resistance
measurement from graph.

http://vlabs.iitkgp.ernet.in/be/exps/index.html

Applications of PN Junction diode: Half & Full

wave rectifier- Measurement of Vrms, Vdc,
and ripple factor.

http://vlabs.iitkgp.ernet.in/be/exp6/index.html
http://vlabs.iitkgp.ernet.in/be/exp7/index.html

Characteristics of Zener diode: V-1
characteristics of Zener diode, Graphical
measurement of forward and reverse resistance.

http://vlabs.iitkgp.ernet.in/be/exp10/index.html

Characteristic of BJT: BJT in CE
configuration.

http://vlabs.iitkgp.ernet.in/be/expl 1/index.html

To study Operational Amplifier as Adder and
Subtractor

http://vlabs.iitkgp.ernet.in/be/expl7/index.html
http://vlabs.iitkgp.ernet.in/be/expl 8/index.html

Verification of Truth Table of Various Logic
Gate

https://de-iitr.vlabs.ac.in/digital-electronics-
1itr/exp/truth-table-gates/

Implementation of the given Boolean function

using logic gates in both SOP and POS forms.

https://de-iitr.vlabs.ac.in/digital-electronics-
1itr/exp/realization-of-logic-functions/
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KMC 101/201 ARTIFICAL INTELLIGENCE FOR 2L:0T:0P 2 Credit
ENGINEERS
The students will be able to ‘ Blooms Taxonomy
CO1  |Understand the evolution and various approaches of Al K2
CO2 |Understand data storage, processing, visualization, and its use K2
in regression, clustering etc.
CO3  |Understand natural language processing and chatbots K2
CO4  |Understand the concepts of neural networks K2
COs5 Understand the concepts of face, object, speech recognition and K2
robots

Course Topics

Unit 1 An overview to Al

1.1 The evolution of Al to the present

1.2 Various approaches to Al

1.3 What should all engineers know about AI?

1.4 Other emerging technologies

1.5 Al and ethical concerns

Unit 2 Data & Algorithms

2.1 History Of Data

2.2 Data Storage And Importance of Data and its Acquisition

2.3 The Stages of data processing

2.4 Data Visualization

2.5 Regression, Prediction & Classification

2.6 Clustering & Recommender Systems

Unit 3 Natural Language Processing

3.1 Speech recognition

3.2 Natural language understanding

3.3 Natural language generation

3.4 Chatbots

3.5 Machine Translation

Unit 4 Artificial Neural Networks

4.1 Deep Learning

4.2 Recurrent Neural Networks

4.3 Convolutional Neural Networks

4.4 The Universal Approximation Theorem

4.5 Generative Adversarial Networks

Unit § Applications

5.1 Image and face recognition

5.2 Object recognition

53 Speech Recognition besides Computer Vision

5.4 Robots

5.5 Applications
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Reference Books:
1. Artificial Intelligence: A Modern Approach by Stuart Russell and Peter Norvig, Prentice Hall

2. Artificial Intelligence by Kevin Knight, Elaine Rich, Shivashankar B. Nair, Publisher : McGraw
Hill

3. Data Mining: Concepts and Techniques by Jiawei Han, Micheline Kamber, Jian Pei,
Publisher: Elsevier Science.

4. Speech & Language Processing by Dan Jurafsky, Publisher : Pearson Education

5. Neural Networks and Deep Learning A Textbook by Charu C. Aggarwal, Publisher: Springer
International Publishing

6. Introduction to Artificial Intelligence By Rajendra Akerkar, Publisher : PHI Learning

Curriculum & Evaluation Scheme (I & Il semester) Page 40



REVISED FIRST YEAR SYLLABUS 2020-21

KMC102/202 EMERGING TECHNOLOGY FOR 2L:0T:0P| 2 Credit
ENGINEERING

Course Objectives:
1. To understand the basic concepts of IoT, followed by major components, its layer

architecture and how IoT is impacting the Industry in the various forms along with major
applications.

2. To make students aware about basic concepts of cloud computing, its benefits and different
applications along with insights of major service providers.

3. To understand the basic concepts of Blockchain and its underlying technologies with its
implementation as cryptocurrencies.

4. To understand the concept of Additive Manufacturing, its applications in various fields and
the basic concepts of drones, their assembly and government regulations involved.

5. To introduce students to the upcoming technology and to develop the required skills for
practical applications.

The students will be able to Blooms
Taxonomy
CO1 Understand the concepts of internet of things, smart cities and K2
industrial internet of things
CO2 Understand the concepts of cloud computing K2
CcOo3 Understand the concepts of block chain, cryptocurrencies, smart K2
contracts
CO4 Understand design principles, tools, trends in 3 D printing and drones K2
CO5 Understand augmented reality ( AR), virtual reality (VR), 5G K2
technology, brain computer interface and human brain
Course EMERGING TECHNOLOGY FOR ENGINEERING
Unit 1 Internet of Things
1.1 What is the Internet of Things?
1.2 Sensors, their types and features
1.3 IoT components: layers
1.4 Smart Cities
1.5 Industrial Internet of Things
Unit 2 Cloud Computing
2.1 Cloud Computing : it’s nature and benefits
2.2 AWS
2.3 Google
2.4 Microsoft
2.5 Vendor Offering - IBM
Unit 3 Blockchain
3.1 What is Blockchain? Fundamentals
3.2 Principles and Technologies
33 Cryptocurrencies
34 Smart Contracts
3.5 Blockchain Applications and use cases
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Unit 4 Digital Manufacturing : 3D Printing & Drones
4.1 The history and survey of 3D Printing
4.2 Design Principles and Tools
4.3 Emerging Trends & Use Cases in 3D Printing
4.4 Introduction of Drones, Engineering Disciplines
Multirotor Drone Assembly Course /Regulations and procedures for
4.5 becoming a drone pilot
Unit S Future Trends
5.1 Augmented Reality ( AR) and Virtual Reality (VR)
5.2 History, objective & global scenario of 5G Telecom
53 5G in India, Application and Use Cases
5.4 Brain Computer Interface, Application, Modal and Global Market
5.5 Brain Computer Interface and Human Brain

References Books:

IoT:
1. Internet of Things(IoT): Systems and Applications: Mehmet R. Yuce, Jamil Y.

Khan

2. IoT Fundamentals: Networking Technologies, Protocols and Use Cases for the
Internet of Things: David Hanes, Patrick Grossetete, Gonzalo Salgueiro.

3. Designing the Internet of Things: McEwen, Adrian, Cassimally, Hakim.

Cloud Computing:

1. Mastering Cloud Computing: Foundations and Applications Programming Book
by Christian Vecchiola, Rajkumar Buyya, and S. Thamarai Selvi

2. Cloud Computing — Concepts, Technology and Architecture Pearson Thomas Erl

3. Cloud Computing Master the Concepts, Architecture and Applications with Real-
world examples and Case studies By Ruchi Doshi, Temitayo Fagbola, Mehul
Mabhrishi.

Blockchain:
1. Block Chain: Blueprint for a New Economy, O’Reilly, Melanie Swan

2. Blockchain Basics: A Non-Technical Introduction in 25 Steps by: Daniel
Drescher.

Digital Manufacturing:
1. Designing Reality: How to Survive and Thrive in the Third Digital Revolution by

Prof. Niel Gershenfeld.

2. Additive Manufacturing Technologies: 3D Printing, Rapid Prototyping, and
Direct Digital Manufacturing by Ian Gibson.

3. Build a Drone: A Step-by-Step Guide to Designing, Constructing, and Flying

Your Very Own Drone by Barry Davies.

Future Trends:
1. Alan B Craig, William R Sherman and Jeffrey D Will, “Developing Virtual
Reality Applications: Foundations of Effective Design”, Morgan Kaufmann,
2009.
2. Doug A Bowman, Ernest Kuijff, Joseph J La Viola, Jr and Ivan Poupyrev, “3D
User Interfaces, Theory and Practice”, Addison Wesley, USA, 2005.
3. Simon Haykin, “Communication Systems”, 4th Edition, Wiley India
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KNC-101 | SOFT SKILLS-I | 2L:0T:0P
SOFT SKILLS-I

UNIT I- Basics of Applied Grammar and usage
Tenses: Part of Speech, Active & Passive Voice, Articles, Subject-verb agreement, Antonyms, Synonyms, Prefix
and Suffix, Narration, Conditional sentences, Concord, Tag questions, punctuation marks.

UNIT II- Presentation and Interaction Skills

Speech Delivery, Interjecting: Objectives& Methodology; Group Discussion: Objectives & Methods; Theme
Presentation: Methods; Argumentative skills: Pattern and Ingredients; Debate & Discussion: Unity, Coherence &
Emphasis. Public Speaking: Audience Analysis: Approach and Style. Interviews: Types; Focus & Objectives.

UNIT III- Interpersonal Communication Skills

Features: Methods; Principles; Requisites; Team- work; Skills: Empathy, Emotional Intelligence, empathy and
listening skills. Time Management; Attitude; Responsibility. Leadership qualities: Integrity; Values; Trust; Self-
Confidence & Courage; Communication and Networking; Speed reading; Problem Solving & Trouble- Shooting

UNIT IV- Persuasion and Negotiation Skills

Definition; Understanding Attitude, Beliefs, Values and Behavior, The process of Persuasion: Analysis of
Audience; Classification of Audience; Egoistic and Non-Egoistic; Specific Techniques for Specific Audience;
Skills of Persuasion, Steps to Persuasion/Influence, Negotiation: Definition; Process of Negotiation:
Characteristics; Qualities of good negotiator; Approaches to Negotiation.

UNIT V- Communication Skills

Introduction to oral communication, Nuances & Modes of Speech Delivery, Public speaking: confidence, clarity,
and fluency, Non verbal Communication: Kinesics, Paralinguistic features of Voice-Dynamics, Proxemics,
Chronemics, and Presentation Strategies: planning, preparation, organization, delivery.

Course Outcome:

Unit 1- Students will be enabled to understand the correct usage of grammar.

Unit 2- Students will apply the fundamental inputs of communication skills in making speech delivery, individual
conference, and group communication.

Unit 3-Students will evaluate the impact of interpersonal communication on their performance as a professional
and in obtaining professional excellence at the workplace.

Unit 4-Skills and techniques of persuasion and negotiation would enhance the level of students at multifarious
administrative and managerial platforms.

Unit 5-Student will be able to equip with basics of communication skills and will apply it for practical and
oral purposes by being honed up in presentation skills and voice-dynamics.

Prescribed Books:

1. Technical Communication, (Second Ed.); O.U.P., Meenakshi Raman & S.Sharma New Delhi, 2011

2. Business Communication for Managers, Payal Mehra, Pearson, Delhi, 2012,

3. Personality Development, Harold R. Wallace et. al, Cengage Learning India Pvt. Ltd; New Delhi 2006

4. Practical Communication by L.U.B. Pandey; A.L.T.B.S. Publications India Ltd.; Krishan Nagar, 2013,
Delhi.

5. Personality Development & Soft Skills, Barun K.Mitra, Oxford University Press, New Delhi, 2012.

6. Public Speaking, William S. Pfeiffer, Pearson, Delhi, 2012.

7. Human Values, A.N. Tripathi, New Age International Pvt. Ltd. Publishers New Delhi ,2005
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KNC-201 | SOFT SKILLS-IT | 2L:0T:0P
SOFT SKILLS-II

UNIT I- LSRW SkKkills

Active Listening: Meaning and Art of Listening, Pronunciation, Tongue-Twisters, Stress in English Language,
Reading style: Skimming; Scanning; Churning & Assimilation, Effective writing tools, Writing: Methods:
Inductive; Deductive; Exposition; Linear; Interrupted; Spatial & Chronological etc

UNIT II- Conversational& Social Skills

Definition of Conversation; Speech and Conversation: Distinction; Listening and Conversation; Sustaining
Interest; Rules of Conversation; Conversation and Personality; Importance of Conversation: Competence
Relationships; Social Skills: Role of Communication, Purposeful Socializing; Attributes: Effective
Communication; Conflict Resolution;; Relationship Management; Respect; Improvement Techniques: Feedback;
Goal Setting; Affording Resources; Adopting Interpersonal Skills; Importance.

UNIT III- Motivation Skills

Motivation: Definition; Sources of Motivation: Initiative; Willingness To Work; Eagerness to take on Work;
Initiative; Learning Ability; Going Extra Miles; Learning And Analysis; Motivating Others: Techniques; One To
One Correspondence; Understanding; Individual Motivation; Mobilizing Optimal Performance; Praise and
Compliment; Goal Setting for Individual Employee; Individual Cultivation of Skills; Facilitating Active
Involvement; Trust in the Working Hands.

UNIT IV- Work-Place Skills

Managing Stress; Techniques: Application of 4 A’s; Avoid; Alter; Access; Adapt; Resilience: Flexibility in
Thought and Behavior; Tolerance and Self-Belief, Team-Work and Communication; Compassion in Leadership;
Communication Skills; Listening and Responding; Speaking Skills; Positive Thinking: Controlling Mind.

UNIT V- Creativity and Critical Thinking

Creativity: Definition; Characteristics of Creative Person: Fluency; Originality; Curiosity; Critical Thinking: Definition;
Abilities: Discerning Facts and Claims; Credibility Analysis; Identifying Valid Reasons; Distinguishing Relevant from
Irrelevant Fact/Claims; Detecting Bias; Knowing the Hidden Motives; Creative Methods; Features.

Course Outcome:

Unit 1- Students will be able to converse well with effective LSRW skills in English.

Unit 2- Students will evaluate the importance of conversation in their personal and professional domain and apply it for
extending their professional frontiers.

Unit 3- Students will learn to apply motivation skills for their individual and professional excellence.

Unit 4- Students will utilize their teamwork and their interpersonal communication skills to survive and excel at their
work-place.

Unit 5-Students will learn to evaluate creativity for their professional innovation and critical thinking for their
competence.

Prescribed Books:

Technical Communication, (Second Ed.); O.U.P., Meenakshi Raman &S.Sharma New Delhi, 2011

Personality Development, Harold R. Wallace et. al, Cengage Learning India Pvt. Ltd; New Delhi 2006

Personality Development & Soft Skills, Barun K. Mitra, Oxford University Press, New Delhi, 2012.

Practical Communication by L.U.B. Pandey; A.L. T.B.S. Publications India Ltd.; Krishan Nagar, 2013,

Delhi.

5. Developing Communication Skills: by Krishna Mohan, Meera Banerji; McMillan India Ltd,
Delhi, 1990.

6. Communication Skills for Engineers and Scientists: Sangeeta Sharma et. al., THI Learning Pvt Ltd,
New Delhi, 2011.

7. Public Speaking, William S. Pfeiffer, Pearson, Delhi, 2012.

8. Human Values, A.N. Tripathi, New Age International Pvt. Ltd. Publishers New Delhi ,2005.

el S
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A Guide to Induction Program
1 Introduction

(Induction Program was discussed and approved for all colleges by AICTE in March

2017. It was discussed and accepted by the Council of IITs for all IITs in August 2016. It was originally proposed by a
Committee of IIT Directors and accepted at the meeting of all IIT Directors in March 2016.1 This guide has been
prepared based on the Report of the Committee of IIT Directors and the experience gained through its pilot
implementation in July 2016 as accepted by the Council of IITs. Purpose of this document is to help institutions in
understanding the spirit of the accepted Induction Program and implementing it.)

Engineering colleges were established to train graduates well in the branch/department of admission, have a holistic
outlook, and have a desire to work for national needs and beyond. The graduating student must have knowledge and
skills in the area of his study. However, he must also have broad understanding of society and relationships. Character
needs to be nurtured as an essential quality by which he would understand and fulfill his responsibility as an engineer,
a citizen and a human being. Besides the above, several meta-skills and underlying values are needed.

There is a mad rush for engineering today, without the student determining for himself his interests and his goals. This
is a major factor in the current state of demotivation towards studies that exists among UG students. The success of
gaining admission into a desired institution but failure in getting the desired branch, with peer pressure generating its
own problems, leads to a peer environment that is demotivating and corrosive. Start of hostel life without close
parental supervision at the same time, further worsens it with also a poor daily routine.

To come out of this situation, a multi-pronged approach is needed. One will have to work closely with the newly
joined students in making them feel comfortable, allow them to explore their academic interests and activities, reduce
competition and make them

A Committee of IIT Directors was setup in the 152nd Meeting of IIT Directors on 6th September 2015 at IIT Patna,
on how to motivate undergraduate students at IITs towards studies, and to develop verbal ability. The Committee

submitted its report on 19th January 2016. It was considered at the 1531d Meeting of all IIT Directors at IIT Mandi
on 26 March 2016, and the accepted report came out on 31

March 2016. The Induction Program was an important recommendation, and its pilot was implemented by three IITs,
namely, IIT(BHU), IIT Mandi and IIT Patna in July 2016. At the 50th meeting of the Council of IITs on 23
August 2016, recommendation on the Induction Program and the report of its pilot implementation were discussed
and the program was accepted for all IITs, work for excellence, promote bonding within them, build relations
between teachers and students, give a broader view of life, and build character.

2. Induction Program

When new students enter an institution, they come with diverse thoughts, backgrounds and preparations. It is
important to help them adjust to the new environment and inculcate in them the ethos of the institution with a sense of
larger purpose. Precious little is done by most of the institutions, except for an orientation program lasting a couple of
days.

We propose a 3-week long induction program for the UG students entering the institution, right at the start. Normal
classes start only after the induction program is over. Its purpose is to make the students feel comfortable in their new
environment, open them up, set a healthy daily routine, create bonding in the batch as well as between faculty
and students, develop awareness, sensitivity and understanding of the self, people around them, society at large, and
nature.2

The time during the Induction Program is also used to rectify some critical lacunas, for example, English
background, for those students who have deficiency in it. The following are the activities under the induction program
in which the student would be fully engaged throughout the day for the entire duration of the program.

2Induction Program as described here borrows from three programs running earlier at different institutions: (1)
Foundation Program running at IIT Gandhinagar since July 2011, (2) Human Values course running at IIIT Hyderabad
since July 2005, and (3) Counselling Service or mentorship running at several IITs for many decades. Contribution of
each one is described next.

Counselling at some of the IITs involves setting up mentor-mentee network under which 1st year students would
be divided into small groups, each assigned a senior student as a student guide, and a faculty member as a
mentor. Thus, a new student gets connected to a faculty member as well as a senior student, to whom he/she could go
to in case of any difficulty whether psychological, financial, academic, or otherwise.
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The Induction Program defined here amalgamates all the three into an integrated whole, which leads to its high
effectiveness in terms of building physical activity, creativity, bonding, and character. It develops sensitivity
towards self and one®s relationships, builds awareness about others and society beyond the individual, and
also in bonding with their own batch-mates and a senior student besides a faculty member.

Scaling up the above amalgamation to an intake batch of 1000 plus students was done at IIT (BHU), Varanasi starting
from July 2016.

2.1 Physical Activity

This would involve a daily routine of physical activity with games and sports. It would start with all students coming
to the field at 6 am for light physical exercise or yoga. There would also be games in the evening or at other suitable
times according to the local climate. These would help develop team work. Each student should pick one game and
learn it for three weeks. There could also be gardening or other suitably designed activity where labour yields fruits
from nature.

2.2 Creative Arts

Every student would choose one skill related to the arts whether visual arts or performing arts. Examples are painting,
sculpture, pottery, music, dance etc. The student would pursue it every day for the duration of the program.

These would allow for creative expression. It would develop a sense of aesthetics and also enhance creativity which
would, hopefully, flow into engineering design later.

2.3 Universal Human Values

It gets the student to explore oneself and allows one to experience the joy of learning, stand up to peer pressure,
take decisions with courage, be aware of relationships with colleagues and supporting staff in the hostel and
department, be sensitive to others, etc. Need for character building has been underlined earlier. A module in Universal
Human Values provides the base.

Methodology of teaching this content is extremely important. It must not be through do“s and dont™s, but get
students to explore and think by engaging them in a dialogue. It is best taught through group discussions and
real life activities rather than lecturing. The role of group discussions, however, with clarity of thought of the
teachers cannot be over emphasized. It is essential for giving exposure, guiding thoughts, and realizing values.

The teachers must come from all the departments rather than only one department like HSS or from outside of
the Institute. Experiments in this direction at IIT (BHU) are noteworthy and one can learn from them.3

Discussions would be conducted in small groups of about 20 students with a faculty mentor each. It is to open
thinking towards the self. Universal Human Values discussions could even continue for rest of the semester as
a normal course, and not stop with the induction program.

Besides drawing the attention of the student to larger issues of life, it would build relationships between teachers and
students which last for their entire 4-year stay and possibly beyond.

The Universal Human Values Course is a result of a long series of experiments at educational institutes starting from
IT-Delhi and IIT Kanpur in the 1980s and 1990s as an elective course, NIT Raipur in late 1990s as a compulsory
one-week off campus program. The courses at IIT(BHU) which started from July 2014, are taken and developed from
two compulsory courses at IIIT Hyderabad first introduced in July 2005.

2.4 Literary
Literary activity would encompass reading, writing and possibly, debating, enacting a play etc.
2.5 Proficiency Modules

This period can be used to overcome some critical lacunas that students might have, for example, English, computer
familiarity etc. These should run like crash courses, so that when normal courses start after the induction
program, the student has overcome the lacunas substantially. We hope that problems arising due to lack of
English skills, wherein students start lagging behind or failing in several subjects, for no fault of theirs, would,
hopefully, become a thing of the past.

2.6 Lectures by Eminent People

This period can be utilized for lectures by eminent people, say, once a week. It would give the students exposure to
people who are socially active or in public life.
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2.7 Visits to Local Area

A couple of visits to the landmarks of the city, or a hospital or orphanage could be organized. This would familiarize
them with the area as well as expose them to the under privileged.

2.8 Familiarization to Dept./Branch & Innovations

The students should be told about different method of study compared to coaching that is needed at IITs. They
should be told about what getting into a branch or department means what role it plays in society, through its
technology. They should also be shown the laboratories, workshops & other facilities.

3 Schedule

The activities during the Induction Program would have an Initial Phase, a Regular Phase and a Closing Phase.
The Initial and Closing Phases would be two days each.

3.1 Initial Phase

Time Activity

Day 0

Whole day Students arrive - Hostel allotment. (Preferably do pre allotment)
Day 1

09:00 am - 03:00 pm
04:30 pm - 06:00 pm
Day 2

09:00 am - 10:00 am
10:15 am - 12:25 pm
12:30 pm - 01:55 pm
02:00 pm - 02:55 pm
03:00 pm - 05:00 pm
03:30 pm - 05:00 pm

Academic registration
Orientation

Diagnostic test (for English etc.)

Visit to respective Depts.

Lunch

Director's Address

Interaction with Parents

Mentor-Mentee groups - Introduction within group.
(Same as Universal Human Values groups)

3.2 Regular Phase

After two days is the start of the Regular Phase of induction. With this phase there would be regular program to be
followed every day.

3.2.1 Daily Schedule

Some of the activities are on a daily basis, while some others are at specified periods within the Induction
Program. We first show a typical daily timetable.

Day 3 onwards 06:00 am Activity Wake up call Rema
1. 06:30 am - 07:10 am Physical activity (mild exercise/ yoga)
2. 07:15 am - 08:55 am Bath, Breakfast, etc.
3. 09:00 am - 10:55 am Creative Arts / Universal Human Values Half the groups
4. 11:00 am - 12:55 pm Universal Human Values/ Creative Arts
5. 01:00 pm - 02:25 pm Lunch
6. 02:30 pm - 03:55 pm Afternoon Session See below.
7. 04:00 pm - 05:00 pm Afternoon Session See below.
8. 05:00 pm - 05:25 pm Break / light tea
9. 05:30 pm - 06:45 pm Games / Special Lectures
10. 06:50 pm - 08:25 pm Rest and Dinner
11. 08:30 pm - 09:25 pm Informal interactions (in hostels)

Sundays are off. Saturdays have the same schedule as above or have outings.
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3.4 Follow Up after Closure: A question comes up as to what would be the follow up program after the formal
3-week Induction Program is over? The groups which are formed should function

as mentor mentee network. A student should feel free to approach his faculty mentor or the student guide, when
facing any kind of problem, whether academic or financial or psychological etc. (For every 10 undergraduate first year
students, there would be a senior student as a student guide, and for every 20 students, there would be a faculty
mentor.) Such a group should remain for the entire 4-5 year duration of the stay of the student. Therefore, it
would be good to have groups with the students as well as teachers from the same department/discipline.
Here we list some important suggestions which have come up and which have been experimented with.

3.4.1 Follow Up after Closure — Same Semester

It is suggested that the groups meet with their faculty mentors once a month, within the semester after the 3-week
Induction Program is over. This should be a scheduled meeting shown in the timetable. (The groups are of course free
to meet together on their own more often, for the student groups to be invited to their faculty mentor‘s home for
dinner or tea, nature walk, etc.)

3.4.2 Follow Up — Subsequent Semesters
It is extremely important that continuity be maintained in subsequent semesters.

It is suggested that at the start of the subsequent semesters (upto fourth semester), three days be set aside for three full
days of activities related to follow up to Induction Program. The students be shown inspiring films, do collective art
work, and group discussions be conducted. Subsequently, the groups should meet at least once a month.

4 Summaries

Engineering institutions were set up to generate well trained manpower in engineering with a feeling of
responsibility towards oneself, one’s family, and society. The incoming undergraduate students are driven by
their parents and society to join engineering without understanding their own interests and talents. As a result, most
students fail to link up with the goals of their own institution.

The graduating student must have values as a human being, and knowledge and meta skills related to his/her
profession as an engineer and as a citizen. Most students who get demotivated to study engineering or their branch,
also lose interest in learning.

The Induction Program is designed to make the newly joined students feel comfortable, sensitize them
towards exploring their academic interests and activities, reducing competition and making them work for excellence,
promote bonding within them, build relations between teachers and students, give a broader view of life, and building
of character.

The Universal Human Values component, which acts as an anchor, develops awareness and sensitivity, feeling of
equality, compassion and oneness, draw attention to society and we are aware that there are advantages in mixing
the students from different depts. However, in mixing, it is our experience that the continuity of the group together
with the faculty mentor breaks down soon after. Therefore, the groups be from the same dept. but hostel wings have
the mixed students from different depts. For example, the hostel room allotment should be in alphabetical order
irrespective of dept. nature, and character to follow through. It also makes them reflect on their relationship with their
families and extended family in the college (with hostel staff and others). It also connects students with each other and
with teachers so that they can share any difficulty they might be facing and seek help.
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B.Tech. (Mechanical Engineering)

SEMESTER- 111

. . . End
1\SIl. Subject Subject Periods Evaluation Scheme Semester Total | Credit
0 Codes L |T|P|CT|TA |Total| PS| TE PE
KOEO031-38/ .
1 KAS302 Engg. Science Course/Maths IV 301101301 20 50 100 150 4
KAS301/ Technical 21110
2 KVE301 Communication/Universal Human 31010 30 | 20 50 100 150 3
Values
3 KME301 Thermodynamics 31110130 20 50 100 150 4
4 | KMmE30y | Fluid Mechanics & Fluid 30103020 50 100 150 | 4
Machines
5 KME303 Materials Engineering 3101013020 50 100 150 3
6 KME351 Fluid Mechanics Lab 00| 2 25 25 50 1
7 KME352 Material Testing Lab 00| 2 25 25 50 1
8 KME353 Computer Aided Machine 0olol 2 25 25 50 1
Drawing-I Lab
9 KME354 IXIlm Proj eci or Internship 0olol 2 50 50 1
ssessment
KNC301/ Computer System Security/Python
10 KNC302 Programming 21010115110 25 50 0
MOOC:s (Essential for Hons.
11 D
egree)
Total 950 22

*The Mini Project or internship (3-4 weeks) conducted during summer break after II semester and will be assessed during III semester.

SEMESTER- IV

SL End
No. Subject Subject Periods Evaluation Scheme Semester Total | Credit
Codes L|T CT | TA | Total |PS| TE PE
KAS402/ | Maths IV/Engg. Science

1 KOE041-48 | Course 311 30120150 100 150 4
Universal Human

2 | KVEOU g es/Technical 3101900 30] 20| 0 100 150 | 3

KAS401 L 21110

Communication

3 KME401 Applied Thermodynamics 3170|0130 20 50 100 150 3

4 KME402 | Engineering Mechanics 311101307120 50 100 150 4

5 KME403 | Manufacturing Processes 3 ]1]101]30]20 50 100 150 4

o | KME4sI f:lfhed Thermodynamics | | | 5 25 25 | 50 1

7 KME452 Manufacturing ProcessesLab | 0 | 0 | 2 25 25 50 1

Computer Aided Machine
2 KME453 Drawing-IT Lab 002 25 25 50 1
Python Programming /

o If{?\]%fl%zl/ Computer System Security 21010151 10 25 50 0
MOOC:s (Essential for Hons.

10 Degree)
Total 900 21




SEMESTER-III

THERMODYNAMICS
L-T-P
3-1-0
Objectives:
e To learn about work and heat interactions, and balance of energy between system andits
surroundings.

e To learn about application of I law to various energy conversion devices.

e To evaluate the changes in properties of substances in various processes.

e To understand the difference between high grade and low-grade energies and II lawlimitations
on energy conversion.

UNIT I

Review of Fundamental Concepts and Definitions:

Introduction- Basic Concepts: System, ControlVolume, Surrounding, Boundaries, Universe, Types of
Systems, Macroscopic and Microscopicviewpoints, Concept of Continuum, Thermodynamic
Equilibrium, State, Property, Process, Exact & Inexact Differentials, Cycle Reversibility Quasi — static
Process, Irreversible Process, Causes of Irreversibility Energy and its forms, Work and heat (sign
convention), Gas laws, Ideal gas, Real gas, Law of corresponding states, Property of mixture of gases,
electrical, magnetic,gravitational, spring and shaft work.

Zeroth law of thermodynamics:Concept of Temperature and its’ measurement, Temperature scales.
First law of thermodynamics:

First Law for Flow Processes - Derivation of general energy equation for a control volume;Steady state
steady flow processes including throttling; Examples of steady flow devices;Unsteady processes;
examples of steady and unsteady I law applications for system andcontrol volume. Limitations of first
law of thermodynamics, PMM-I. Steady flow systems and their analysis, Steady flow energy equation,
Boilers, Condensers, Turbine, Throttling process, Pumps etc.

UNIT II

Second law of thermodynamics:

Thermal reservoirs, Energy conversion, Heat engines, Efficiency, Reversed heat engine, Heat pump,
Refrigerator, Coefficient of Performance, Kelvin Planck and Clausius statement of second law of
thermodynamics, Equivalence of the two statements. Reversible and irreversible processes, Carnot
cycle and Carnot engine, Carnot theorem and it’s corollaries, Thermodynamic Temperature Scale,
PMM-IL

Entropy: Clausius inequality, Concept of Entropy, Entropy change of pure substance in different
thermodynamic processes, Tds equation, Principle of entropy increase, T-S diagram, Statement of the
third law of thermodynamics.

UNIT III

Availability and Irreversibility:

Available and unavailable energy, Availability and Irreversibility, Second law efficiency, Helmholtz &
Gibb’s function.

Thermodynamic relations:

Conditions for exact differentials. Maxwell relations, Clapeyron equation, Joule-Thompson coefficient
and Inversion curve. Coefficient of volume expansion, Adiabatic and Isothermal compressibility.

UNIT IV



Properties of steam and Rankine cycle:

Pure substance, Property of Pure Substance (steam), Triple point, Critical point, Saturation states, Sub-
cooled liquid state, Superheated vapour state, Phase transformation process of water, Graphical
representation of pressure, volume and temperature, P-T, P-V and P-h diagrams, T-S and H-S
diagrams, use of property diagram, Steam-Tables &Moller chart, Dryness factor and it’s measurement,
processes involving steam in closed and open systems. Simple Rankine cycle.

Air-water vapour mixture and Psychrometry: Psychometric terms and their definitions,
Psychometric chart, Different Psychometric processes and their representation on Psychometric chart.

UNIT V

Refrigeration Cycles:

Reversed Carnot Cycle for gas and vapour. Refrigeration capacity, unit of refrigeration.Air
Refrigeration cycles; Reversed Brayton Cycle and Bell Coleman Cycle. Vapour compression
refrigeration cycle; simple saturated cycle and actual vapour compression refrigeration cycle. Analysis
of cycles, effect of superheating, sub-cooling and change in evaporator and condenser pressure on
performance of vapour compression refrigeration cycle. Refrigerants; their classification and desirable
properties. Vapour absorption refrigeration system.

Course Outcomes:
e After completing this course, the students will be able to apply energy balance to systems and
control volumes, in situations involving heat and work interactions.
e Students can evaluate changes in thermodynamic properties of substances.
e The students will be able to evaluate the performance of energy conversion devices.
e The students will be able to differentiate between high grade and low-grade energies.

Books and References:

. Basic and Applied Thermodynamics by PK Nag, MCGRAW HILL INDIA.

. Thermodynamics for Engineers by Kroos& Potter, Cengage Learning.

. Thermodynamics by Shavit and Gutfinger, CRC Press.

. Thermodynamics- An Engineering Approach by Cengel, MCGRAW HILL INDIA.
. Basic Engineering Thermodynamics, Joel, Pearson.

. Fundamentals of Engineering Thermodynamics by Rathakrishnan, PHI.

. Engineering Thermodynamics by Dhar, Elsevier.

. Engineering Thermodynamics by Onkar Singh, New Age International.

9. Engineering Thermodynamics by CP Arora.

10. Engineering Thermodynamics by Rogers, Pearson.

11. Fundamentals of Engineering Thermodynamics by Moran, Shapiro, Boettner, & Bailey, John
Wiley.

12. Engineering Thermodynamics by Mishra, Cengage Learning.

13. Refrigeration and Air Conditioning by C P Arora, MCGRAW HILL INDIA.

0 JONWn h~ W -



FLUID MECHANICS AND FLUID MACHINES
L-T-P
3-1-0
Objectives:
e To learn about the application of mass and momentum conservation laws for fluid flows.
e To understand the importance of dimensional analysis.
To obtain the velocity and pressure variations in various types of simple flows.
To analyze the flow in water pumps and turbines.

UNIT-I

Definition of fluid, Newton’s law of viscosity, Units and dimensions-Properties of fluids,mass density,
specific volume, specific gravity, viscosity, compressibility and surfacetension, Incompressible flow,
Bernoulli’s equation and its applications - Pitot tube, orifice meter, venturi meter and bend meter,
notches and weirs, momentum equation and its application to pipe bends.

UNIT-II

Continuum & free molecular flows. Steady and unsteady, uniform and non-uniform, laminar and
turbulent flows, rotational and irrotational flows, compressible and incompressible flows, subsonic,
sonic and supersonic flows, sub-critical, critical and supercritical flows, one, two- and three-
dimensional flows, streamlines, continuity equation for 3D and 1D flows, circulation, stream function
and velocity potential. Buckingham’s Pi theorem, important dimensionless numbers and their
significance.

UNIT-III

Equation of motion for laminar flow through pipes, turbulent flow, isotropic, homogenous turbulence,
scale and intensity of turbulence, measurement of turbulence, eddy viscosity, resistance to flow, minor
losses, pipe in series and parallel, power transmission through a pipe, siphon, water hammer, three
reservoir problems and pipe networks.

Boundary layer thickness, boundary layer over a flat plate, laminar boundary layer, application of
momentum equation, turbulent boundary layer, laminar sublayer, separation and its control, Drag and
lift, drag on a sphere, a two-dimensional cylinder, and an aerofoil, Magnus effect.

UNIT-IV

Introduction to hydrodynamic thrust of jet on a fixed and moving surface, Classification of turbines,
Impulse turbines, Constructional details, Velocity triangles, Power and efficiency calculations,
Governing of Pelton wheel.

Francis and Kaplan turbines, Constructional details, Velocity triangles, Power and efficiency
Principles of similarity, Unit and specific speed, Performance characteristics, Selection of water
turbines.

UNIT-V

Classifications of centrifugal pumps, Vector diagram, Work done by impellor, Efficiencies of
centrifugal pumps, Specific speed, Cavitation & separation, Performance characteristics.

Reciprocating pump theory, Slip, Indicator diagram, Effect of acceleration, air vessels, Comparison of
centrifugal and reciprocating pumps, Performance characteristics.

Course Outcomes:
e Upon completion of this course, students will be able to mathematically analyze simple flow
situations.

e They will be able to evaluate the performance of pumps and turbines.



Books and References:

1. Introduction to fluid mechanics and Fluid machines by S.K Som, Gautam Biswas, S Chakraborty.
2. Fluid mechanics and machines by R.K Bansal.

3. F. M. White, Fluid Mechanics, 6th Ed., Tata McGraw-Hill, 2008.

4. Fluid Mechanics and Its Applications byV.K.Gupta et.al.

5. Fluid Mechanics by YunusCengel.

6. Batchelor, G. K. (1999). Introduction to fluid dynamics. New Delhi, India: Cambridge University
Press.

7. Acheson, D. J. (1990). Elementary fluid dynamics. New York, USA: Oxford UniversityPress.

8. R.W. Fox, A.T. McDonald and P.J. Pritchard, Introduction to Fluid Mechanics, 6th Ed., John Wiley,
2004.



MATERIALS ENGINEERING

L-T-P
3-0-0
Objectives:
e Understanding of the correlation between the internal structure of materials, theirmechanical
properties and various methods to quantify their mechanical integrity andfailure criteria.
e To provide a detailed interpretation of equilibrium phase diagrams.
e Learning about different phases and heat treatment methods to tailor the properties of Fe-
Calloys.

UNIT-I

Crystal Structure: Unit cells, Metallic crystal structures, Ceramics. Imperfection in solids:Point, line,
interfacial and volume defects; dislocation strengthening mechanisms and slipsystems, critically
resolved shear stress.

Mechanical Property measurement: Tensile, compression and torsion tests; Young’smodulus, relations
between true and engineering stress-strain curves, generalized Hooke’slaw, yielding and yield strength,
ductility, resilience, toughness and elastic recovery;Hardness: Rockwell, Brinell and Vickers and their
relation to strength.

UNIT-II

Static failure theories: Ductile and brittle failure mechanisms, Tresca, Von-mises, Maximumnormal
stress, Mohr-Coulomb and Modified Mohr-Coulomb; Fracture mechanics:Introduction to Stress-
intensity factor approach and Griffith criterion. Fatigue failure: Highcycle fatigue, Stress-life approach,
SN curve, endurance and fatigue limits, effects of meanstress using the Modified Goodman diagram,;
Fracture with fatigue, Introduction to non-destructive testing (NDT).

UNIT-IIT

Alloys, substitutional and interstitial solid solutions- Phase diagrams: Interpretation of binaryphase
diagrams and microstructure development; eutectic, peritectic, peritectoid and monotectic reactions.
Iron Iron-carbide phase diagram and microstructural aspects ofledeburite, austenite, ferrite and
cementite, cast iron.

UNIT-IV

Heat treatment of Steel:  Annealing, tempering, normalising and spheroidising,
isothermaltransformation  diagrams for Fe-C alloys and microstructure development.
Continuouscooling curves and interpretation of final microstructures and properties-
austempering,martempering, case hardening, carburizing, nitriding, cyaniding, carbo-nitriding, flame
andinduction hardening, vacuum and plasma hardening.

UNIT-V

Alloying of steel, properties of stainless steel and tool steels, maraging steels- cast irons;grey, white,
malleable and spheroidal cast irons- copper and copper alloys; brass, bronze andcupro-nickel;
Aluminium and Al-Cu — Mg alloys- Nickel based superalloys and Titaniumalloys.

Course Outcomes:
e Student will be able to identify crystal structures for various materials and understand
thedefects in such structures.
e Understand how to tailor material properties of ferrous and non-ferrous alloys.
e How to quantify mechanical integrity and failure in materials.



Books and References:

1. W. D. Callister, 2006, “Materials Science and Engineering-An Introduction”, 6th Edition,
Wiley India.

2. Kenneth G. Budinski and Michael K. Budinski, “Engineering Materials”, Prentice Hall of
India Private Limited, 4th Indian Reprint, 2002.

3. V. Raghavan, “Material Science and Engineering’, Prentice Hall of India Private Limited,
1999.

4. Mechanics of materials by James M.Gere.

5. Introduction to engineering materials by B.K. Agarwal.

6. Physical metallurgy and advanced materials by R.E. Smallman.

7. Engineering mechanics of composite materials by Isaac M. Daniel.

8. U. C. Jindal, “Engineering Materials and Metallurgy”, Pearson, 2011.



FLUID MECHANICS LAB

L-T-P
0-0-2

Objectives:

e To understand the principles and performance characteristics of flow and thermal devices.
e To know about the measurement of the fluid properties.

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

1.

To determine the coefficient of impact for vanes.

. To determine coefficient of discharge of an orifice meter.
. To determine the coefficient of discharge of Notch (V and Rectangular types).
. To determine the friction factor for the pipes.

. To determine the coefficient of discharge of venturi meter.

2
3
4
5
6.
7
8
9

To determine the coefficient of discharge, contraction & velocity of an orifice.

. To verify the Bernoulli’s Theorem.
. To find critical Reynolds number for a pipe flow.

. To determine the meta-centric height of a floating body.

10. To determine the minor losses due to sudden enlargement, sudden contraction and bends.

11. To show the velocity and pressure variation with radius in a forced vertex flow.

Course Outcomes:
The students who have undergone the course will be able to measure various properties offluids and
characterize the performance of fluid/thermal machinery.



MATERIAL TESTING LAB
L-T-P
0-0-2
Objectives:
e To understand the principles and performance characteristics different materials.
e To know about material properties.

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

1. Strength test of a given mild steel specimen on UTM with full details and stress versus strain plot on
the machine.

. Other tests such as shear, bend tests on UTM.

. Impact test on impact testing machine like Charpy, Izod or both.

. Hardness test of given specimen using Rockwell and Vickers/Brinell testing machines.

. Spring index test on spring testing machine.

. Fatigue test on fatigue testing machine.

. Creep test on creep testing machine.

. Experiment on deflection of beam, comparison of actual measurement of deflection with dial gauge
to the calculated one, and or evaluation of young’s modulus of beam.

9. Torsion test of a rod using torsion testing machine.

10.Study of NDT (non-destructive testing) methods like magnetic flaw detector, ultrasonic flaw
detector, eddy current testing machine, dye penetrant tests.

0O\ L B~ WD

Course Outcomes:
The students who have undergone the course will be able to measure various properties of materials.



COMPUTER AIDED MACHINE DRAWING-I LAB
L-T-P
0-0-2
Objectives:
To provide an overview of how computers can be utilized in mechanical component design.

UNIT-I

Introduction (1 drawing sheets)

Introduction, classification of machine drawings, principles of drawing, conventional representation of
machine components and materials, lines, types of lines, dimensioning types, lines and rules of
dimensioning.

Orthographic Projections (3 drawing sheets)

Introduction to orthographic projection, concept of first angle and third angle projection, drawing of
simple machine elements in first angle projection, missing line problems, principle of visualization of
objects, sectional views, full and half sectional views, auxiliary views.

UNIT-II

Fasteners (2 drawing sheets)

Temporary and permanent fasteners, thread nomenclature and forms, thread series, designation,
representation of threads, bolted joints, locking arrangement of nuts, screws, washers, foundation bolts
etc., keys, types of keys, cotter and knuckle joints.

UNIT-III

Riveted joints (1 drawing sheet)

Introduction, rivets and riveting, types of rivets, types of riveted joints, drawing of boiler joints etc.
Free hand sketching (1 drawing sheet)

Introduction, Need for free hand sketching, Free hand sketching of foundation bolts, studs, pulleys,
couplings etc.

UNIT-IV

Assembly drawing (2 drawing sheets)

Introduction to assembly drawing, drawing assembly drawing of simple machine elements like rigid or
flexible coupling, muff coupling, Plummer block, footstep bearing, bracket etc.

UNIT-V

Computer aided drafting (1 drawing)

Introduction to computer aided drafting; advantages and applications of CAD, concepts of computer
aided 2D drafting using any drafting software like AutoCAD, Solid Edge, Draft Sight etc., basic draw
and modify commands, making 2D drawings of simple machine parts.

Course Outcomes:
Upon completion of this course, the students can use computer and CAD software formodelling
mechanical components.

Books and References:

. Fundamentals of Machine Drawing by Sadhu Singh & Shah, PHI.

. Engineering Drawing by Bhat, & Panchal, Charotar Publishing House.

. Machine Drawing with AutoCAD by Pohit and Ghosh, Pearson.

. Machine Drawing-KL Narayana, P Kannaiah, KV Reddy, New Age.

. Machine Drawing, N. Siddeshswar, P Kannaiah, VVS Shastry, Tata McGraw Hill.
. Engineering Drawing, Pathak, Wiley.

. Textbook of Machine Drawing, K C John, PHI.

. AutoCAD 2014 for Engineers & Designers, Bhatt, WILEY
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SEMESTER-IV

APPLIED THERMODYNAMICS
L-T-P
3-0-0
Objectives:
e To learn about of I law for reacting systems and heating value of fuels.
e To learn about gas and vapor cycles and their first law and second law efficiencies.
e To understand about the properties of dry and wet air and the principles of psychrometry.
e To learn about gas dynamics of air flow and steam through nozzles.
To learn the about reciprocating compressors with and without intercooling.
To analyze the performance of steam turbines.

UNIT I

Introduction to solid, liquid and gaseous fuels— Stoichiometry, exhaust gas analysis- First lawanalysis
of combustion reactions- Heat calculations using enthalpy tables- Adiabatic flametemperature-
Chemical equilibrium and equilibrium composition calculations using freeenergy.

Introduction and Otto, Diesel and Dual cycles.

UNIT 11

Vapour Power cycles:

Vapor power cycles Rankine cycle with superheat, reheat and regeneration, exergy analysis. Rankine
cycle, effect of pressure and temperature on Rankine cycle, Reheat cycle, Regenerative cycle, Feed
water heaters, Binary vapour cycle, Combined cycles, Cogeneration.

Fuels and Combustion: Combustion analysis, heating values, air requirement, Air/Fuel ratio, standard
heat of reaction and effect of temperature on standard heat of reaction, heat of formation, Adiabatic
flame temperature.

UNIT III

Boilers: Classifications and working of boilers, boiler mountings and accessories, Draught and its
calculations, air pre-heater, feed water heater, super heater. Boiler efficiency, Equivalent evaporation.
Boiler trial and heat balance.

Condenser: Classification of condenser, air leakage, condenser performance parameters.

UNIT IV

Steam and Gas Nozzles: Flow through Convergent and convergent-divergent nozzles, variation of
velocity, area and specific volume, choked flow, throat area, Nozzle efficiency, Off design operation
of nozzle, Shock waves stationary normal shock waves, Effect of friction on nozzle, Super saturated
flow.

Steam Turbines: Classification of steam turbine, Impulse and Reaction turbines, Staging, Stage and
Overall efficiency, reheat factor, Bleeding, Velocity diagram of simple and compound multistage
impulse and reaction turbines and related calculations, work done, efficiencies of reaction, Impulse
reaction turbines, state point locus, Losses in steam turbines, Governing of turbines, Comparison with
steam engine.

UNIT V

Gas Turbine: Gas turbine classification, Brayton cycle, Principles of gas turbine, Gas turbine cycles
with intercooling, reheat and regeneration and their combinations, Stage efficiency, Polytropic
efficiency. Deviation of actual cycles from ideal cycles.



Jet Propulsion: Introduction to the principles of jet propulsion, Turbojet and turboprop engines
andtheir processes, Principle of rocket propulsion, Introduction to Rocket Engine.

Reciprocating compressors, staging of reciprocating compressors, optimal stage pressureratio, effect of
intercooling, minimum work for multistage reciprocating compressors.

Course Outcomes:
e After completing this course, the students will get a good understanding of various practical
power cycles and heat pump cycles.
e They will be able to analyze energy conversion in various thermal devices such as combustors,
air coolers, nozzles, diffusers, steam turbines and reciprocating compressors.
e They will be able to understand phenomena occurring in high speed compressible flows.

Books and References:

1. Basic and Applied Thermodynamics by P.K. Nag, mcgraw hill india.

2. Applied thermodynamics by Onkar Singh, New Age International.

3. Applied Thermodynamics for Engineering Technologists by Eastop, Pearson Education.
4. Applied Thermodynamics by Venkanna And Swati, PHI.

5. Sonntag, R. E, Borgnakke, C. and Van Wylen, G. J., 2003, 6th Edition, Fundamentals of
Thermodynamics, John Wiley and Sons.

6. Jones, J. B. and Duggan, R. E., 1996, Engineering Thermodynamics, Prentice-Hall of India
7. Moran, M. J. and Shapiro, H. N., 1999, Fundamentals of Engineering Thermodynamics,
John Wiley and Sons.

8. Theory of Stream Turbine by WJ Kearton.



ENGINEERING MECHANICS
L-T-P
3-1-0
Objectives:
To develop capacity to predict the effect of force and motion in the course of carrying out the design
functions of engineering.

UNIT-I:

Two-dimensional force systems: Basic concepts, Laws of motion, Principle of transmissibility of
forces, transfer of a force to parallel position, resultant of a force system, simplest resultant of two
dimensional concurrent and non-concurrent force systems, distribution of force systems, free body
diagrams, equilibrium and equations of equilibrium.

Friction: Friction force — Laws of sliding friction — equilibrium analysis of simple systems with
sliding friction — wedge friction.

UNIT-II:

Beam: Introduction, shear force and bending moment, different equations of equilibrium, shear force
and bending moment diagram for statically determined beams.

Trusses: Introduction, simple truss and solution of simple truss, methods of F-joint and methods of
sections.

UNIT-III:
Centroid and moment of inertia: Centroid of plane, curve, area, volume and composite bodies,
moment of inertia of plane area, parallel axis theorem, perpendicular axis theorem, principle moment
of inertia, mass moment of inertia of circular ring, disc, cylinder, sphere, and cone about their axis of
symmetry.

UNIT-IV:

Kinematics of rigid body: Introduction, plane motion of rigid body, velocity and acceleration under
translational and rotational motion, relative velocity.

Kinetics of rigid body: Introduction, force, mass and acceleration, work and energy, impulse and
momentum, D’ Alembert’s principle and dynamic equilibrium.

UNIT-V:

Simple stress and strain: Introduction, normal and shear stresses, stress-strain diagrams for ductile
and brittle material, elastic constants, one-dimensional loading of members of varying cross sections,
strain energy.

Pure bending of beams: Introduction, simple bending theory, stress in beams of different cross
sections.

Torsion: Introduction, torsion of shafts of circular cross sections, torque and twist, shear stress due to
torque.

Course Outcomes:
After completing this course, the students should be able to understand the various effect of force and

motion on the engineering design structures.

Books and References:
1. Beer, F.P and Johnston Jr. E.R., “Vector Mechanics for Engineers (In SI Units): Statics and

Dynamics”, 8th Edition, Tata McGraw-Hill Publishing company, New Delhi (2004).

2. Vela Murali, “Engineering Mechanics”, Oxford University Press (2010).



3. A Textbook of Engineering Mechanics, R.K. Bansal, Laxmi Publications.
4. Engineering Mechanics, R.S. Khurmi, S.Chand Publishing.

5. Meriam J.L. and Kraige L.G., “Engineering Mechanics- Statics - Volume 1, Dynamics- Volume 27,
Third Edition, John Wiley & Sons (1993).

6. Rajasekaran S and Sankarasubramanian G., “Engineering Mechanics Statics and Dynamics”, 3 rd
Edition, Vikas Publishing House Pvt. Ltd., (2005).

7. Bhavikatti, S.S and Rajashekarappa, K.G., “Engineering Mechanics”, New Age International (P)
Limited Publishers, (1998).

8. Engineering mechanics by Irving H. Shames, Prentice-Hall.



MANUFACTURING PROCESSES

L-T-P
3-1-0
Objectives:
To motivate and challenge students to understand and develop an appreciation of theprocesses in
correlation with material properties which change the shape, size and form of theraw materials into the
desirable product by conventional or unconventional manufacturingmethods.

UNIT-I

Conventional Manufacturing processes:

Casting and moulding: Metal casting processes and equipment, Heat transfer andsolidification,
shrinkage, riser design, casting defects and residual stresses.Introduction to bulk and sheet metal
forming, plastic deformation and yield criteria;fundamentals of hot and cold working processes; load
estimation for bulk forming (forging,rolling, extrusion, drawing) and sheet forming (shearing, deep
drawing, bending) principlesof powder metallurgy.

UNIT-1I

Metal cutting: Single and multi-point cutting; Orthogonal cutting, various force components:Chip
formation, Tool wear and tool life, Surface finish and integrity, Machinability, cutting tool materials,
cutting fluids, Coating; Turning, Drilling, Milling and finishing processes,Introduction to CNC
machining.Additive manufacturing: Rapid prototyping and rapid toolingJoining/fastening processes:
Physics of welding, brazing and soldering;design considerationsin welding,Solid and liquid state
joining processes;Adhesive bonding.

UNIT-III

Grinding & Super finishing:

Grinding: Grinding wheels, abrasive & bonds, cutting action. Grinding wheel specification. Grinding
wheel wear - attritions wear, fracture wear. Dressing and Truing. Max chip thickness and Guest
criteria. Surface and cylindrical grinding. Centreless grinding.

Super finishing: Honing, lapping and polishing.

UNIT-1V

Metal Joining (Welding):

Survey of welding and allied processes. Gas welding and cutting, process and equipment. Arc welding:
Power sources and consumables. TIG & MIG processes and their parameters. Resistance welding -
spot, seam projection etc. Other welding processes such as atomic hydrogen, submerged arc,
electroslag, friction welding. Soldering & Brazing. Adhesive bonding. Weld decay in HAZ.

UNIT-V

Unconventional Machining Processes:

Abrasive Jet Machining, Water Jet Machining, Abrasive Water Jet Machining, UltrasonicMachining,
principles and process parameters. Electrical Discharge Machining, principle and processes
parameters, MRR, surface finish,tool wear, dielectric, power and control circuits, wire EDM; Electro-
chemical machining(ECM), etchant &maskant, process parameters, MRR and surface finish.Laser
Beam Machining (LBM), Plasma Arc Machining (PAM) and Electron BeamMachining.

Course Outcomes:
Upon completion of this course, students will be able to understand the different conventionaland

unconventional manufacturing methods employed for making different products.

Books and References:



1. Kalpakjian and Schmid, Manufacturing processes for engineering materials (5th Edition)-
Pearson India, 2014.

2. Mikell P. Groover, Fundamentals of Modern Manufacturing: Materials, Processes, and
Systems.

3. Manufacturing Technology by P.N. Rao., MCGRAW HILL INDIA.

4. Materials and Manufacturing by Paul Degarmo.

5. Manufacturing Processes by Kaushish, PHI.

6. Principles of Foundry Technology, Jain, MCGRAW HILL INDIA

7. Production Technology by RK Jain.

8. Degarmo, Black &Kohser, Materials and Processes in Manufacturing.



APPLIED THERMODYNAMICS LAB

Objectives:

To understand the principles and performance of various boilers and engines.

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

0N N KW

. Study of Fire Tube boiler.

. Study of Water Tube boiler.

. Study and working of Two stroke petrol Engine.

. Study and working of Four stroke petrol Engine.

. Determination of Indicated H.P. of I.C. Engine by Morse Test.
. Prepare the heat balance sheet for Diesel Engine test rig.

. Prepare the heat balance sheet for Petrol Engine test rig.

. Study and working of two stroke Diesel Engine.
9.

Study and working of four stroke Diesel Engine.

10. Study of Velocity compounded steam turbine.
11. Study of Pressure compounded steam turbine.
12. Study of Impulse & Reaction turbine.

13. Study of steam Engine model.

14. Study of Gas Turbine Model.

Course Outcomes:

The student who have undergone the course will be able to identify various properties of system.

L-T-P
0-0-2



MANUFACTURING PROCESS LAB
L-T-P
0-0-2
Objectives:
To motivate and challenge students to understand and develop an appreciation of the processes in
correlation with material properties which change the shape, size and form of the raw materials into
the desirable product by conventional or unconventional manufacturing methods.

List of Experiments: (At least 8 of the following along-with study of the machines/processes)

. Shear-angle determination (using formula) with tube cutting (for orthogonal) on lathe machine.
. Bolt (thread) making on Lathe machine.

. Tool grinding (to provide tool angles) on tool-grinder 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 twist-drill.

. Study of different types of tools and its angles & materials.

. Experiment on tool wear and tool life.

10. Experiment on jigs/Fixtures and its uses.

11. Gas welding experiment.

12. Arc welding experiment.

13. Resistance welding experiment.

14. Soldering & Brazing experiment.

15. Study and understanding of limits, fits & tolerances.

16. Study of temperature measuring equipment’s.

17. Measurement using Strain gauge.

18. Experiment on dynamometers.

19. To study the displacement using LVDT.

03N N KW
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Course Outcomes:
Upon completion of this course, students will be able to understand the different conventional and
unconventional manufacturing methods employed for making different products.



COMPUTER AIDED MACHINE DRAWING-II LAB
L-T-P
0-0-2
Objectives:
To provide an overview of how computers can be utilized in mechanical component design.

Note: All drawing conforms to BIS Codes.

Introduction: Conventional representation of machine components and materials, Conventional
representation of surface finish, Roughness number symbol, Symbols of Machine elements and welded
joints. Classification of Drawings: Machine drawings, Production drawing, part drawing and assembly
drawing. Introduction to detail drawing and bill of materials (BOM).

Limits, Fits and Tolerances: General aspects, Nominal size and basic dimensions, Definitions, Basis
of fit or limit system, Systems of specifying tolerances, Designation of holes, Shafts and fits,
Commonly used holes and shafts. List of Standard Abbreviation used.

Part Modelling: Introduction to part modelling of simple machine components using any 3D software
(like CATIA, PRO E, UGNX, Autodesk Inventor or SOLIDWORKS) covering all commands/ features
to develop a part model (Minimum 24 machine components need to be developed).

Part Modelling& Assemblies of: Plummer Block Bearing, Machine Vice, Screw Jack, Engine
Stuffing box, Lathe Tailstock, Feed Check Valve and Rams Bottom Safety Valve.

Course Outcomes:
Upon completion of this course, the students can use computer and CAD software formodelling
mechanical components.

Books and References:

. Textbook of Machine Drawing, K C John, PHI.

. Machine Drawing by K.R. Gopalakrishna, Subhas Stores.

. A Textbook of Machine Drawing by PS Gill from S.K. Kataria& Sons.

. Machine Drawing-KL Narayana, P Kannaiah, KV Reddy, New Age publications.

. Engineering Graphics with AutoCAD, Bethune, PHI.

. Machine Drawing, N. Siddeshswar, P Kannaiah, VVS Shastry, Tata McGraw Hill.

. Fundamentals of Machine Drawing, Dr Sadhu Singh & P L Shah, Prantice Hall India.
. Autodesk Inventor by Examples, Sam Tikoo, Wiley.
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DR. A.P.J. ABDUL KALAM TECHNICAL
UNIVERSITY, LUCKNOW

EVALUATION SCHEME & SYLLABUS
FOR

B. TECH. 2" YEAR

Engineering Science Courses
for
B.Tech.(AICTE Model Curriculum)
Session 2021-22



Engineering Science Courses for B.Tech.(AICTE Model Curriculum) 2" Year

(effective from the session 2021-22)

SEMESTER- III/IV

S1.No. Subject Subject Periods Evaluation Scheme End Semester Total Credit
Codes L T P CT TA Total PS TE PE
1 KOE031/041 | Engineering Mechanics 3 1 0 30 20 50 100 150 4
2 KOE032/042 | Material Science 3 1 0 30 20 50 100 150 4
3 KOE033/043 | Energy Science & Engineering 3 1 0 30 20 50 100 150 4
4 KOE034/044 | Sensor & Instrumentation 3 1 0 30 20 50 100 150 4
5 KOE035/045 | Basics Data Structure & Algorithms 3 1 0 30 20 50 100 150 4
6 KOE036/046 | Introduction to Soft Computing 3 1 0 30 20 50 100 150 4
7 KOE037/047 | Analog Electronics Circuits 3 1 0 30 20 50 100 150 4
8 KOE038/048 | Electronics Engineering 3 1 0 30 20 50 100 150 4
KOE039/049 | Digital Electronics 3 1 0 30 20 50 100 150 4
SL.No. Subject
| Engincering Mechanics To be offered to any Engg. Branch except ME/CE/AG and allied
branches
2 Material Science
3 Energy Science & Engineering To be offered to any Engg. Branch except EE and allied branches
4 Sensor & Instrumentation
5 Basics Data Structure & Algorithms To be offered to any Engg. Branch except CSE and allied branches
6 Introduction to Soft Computing
7 Analog Electronics Circuits To be offered to any Engg. Branch except EC and allied branches
8 Electronics Engineering
9 Digital Electronics To be offered to any Engg. Branch except EC, EE and allied

branches

Important Note: CH/BT/TX Engg. and allied branches can be offered any of the above listed ES.




ENGINEERING MECHANICS

UNIT-I:

Two-dimensional force systems: Basic concepts, Laws of motion, Principle of transmissibility of forces,
transfer of a force to parallel position, resultant of a force system, simplest resultant of two dimensional
concurrent and non-concurrent force systems, distribution of force systems, free body diagrams, equilibrium
and equations of equilibrium.

Friction: Friction force — Laws of sliding friction — equilibrium analysis of simple systems with sliding
friction — wedge friction.

UNIT-II:

Beam: Introduction, shear force and bending moment, different equations of equilibrium, shear force and
bending moment diagram for statically determined beams.

Trusses: Introduction, simple truss and solution of simple truss, methods of F-joint and methods of sections.

UNIT-III:

Centroid and moment of inertia: Centroid of plane, curve, area, volume and composite bodies, moment of
inertia of plane area, parallel axis theorem, perpendicular axis theorem, principle moment of inertia, mass
moment of inertia of circular ring, disc, cylinder, sphere, and cone about their axis of symmetry.

UNIT-IV:

Kinematics of rigid body: Introduction, plane motion of rigid body, velocity and acceleration under
translational and rotational motion, relative velocity.

Kinetics of rigid body: Introduction, force, mass and acceleration, work and energy, impulse and momentum,
D’Alembert’s principle and dynamic equilibrium.

UNIT-V:

Simple stress and strain: Introduction, normal and shear stresses, stress-strain diagrams for ductile and
brittle material, elastic constants, one-dimensional loading of members of varying cross sections, strain
energy.

Pure bending of beams: Introduction, simple bending theory, stress in beams of different cross sections.
Torsion: Introduction, torsion of shafts of circular cross sections, torque and twist, shear stress due to torque.

Books and References:

1. Beer, F.P and Johnston Jr. E.R., “Vector Mechanics for Engineers (In SI Units): Statics and Dynamics”, 8th
Edition, Tata McGraw-Hill Publishing company, New Delhi (2004).

2. Vela Murali, “Engineering Mechanics”, Oxford University Press (2010).

3. A Textbook of Engineering Mechanics, R.K. Bansal, Laxmi Publications.

4. Engineering Mechanics, R.S. Khurmi, S.Chand Publishing.

5. Meriam J.L. and Kraige L.G., “Engineering Mechanics- Statics - Volume 1, Dynamics- Volume 2, Third
Edition, John Wiley & Sons (1993).

6. Rajasekaran S and Sankarasubramanian G., “Engineering Mechanics Statics and Dynamics”, 3 rd Edition,
Vikas Publishing House Pvt. Ltd., (2005).

7. Bhavikatti, S.S and Rajashekarappa, K.G., “Engineering Mechanics”, New Age International (P) Limited
Publishers, (1998).

8. Engineering mechanics by Irving H. Shames, Prentice-Hall.



MATERIAL SCIENCE

UNIT-I:

Phase Diagrams:

Solid solutions — Hume Rothery’s rules — the phase rule — single component system — one-component system
of iron — binary phase diagrams — isomorphous systems — the tie-line rule — the lever rule — application to
isomorphous system — eutectic phase diagram — peritectic phase diagram — other invariant reactions — free
energy composition curves for binary systems — microstructural change during cooling.

UNIT-II:

Ferrous Alloys:

The iron-carbon equilibrium diagram — phases, invariant reactions — microstructure of slowly cooled steels —
eutectoid steel, hypo and hypereutectoid steels — effect of alloying elements on the Fe-C system — diffusion in
solids — Fick’s laws — phase transformations — T-T-T-diagram for eutectoid steel — pearlitic, baintic and
martensitic transformations — tempering of martensite — steels — stainless steels — cast irons.

UNIT-III:

Mechanical Properties:

Tensile test — plastic deformation mechanisms — slip and twinning — role of dislocations in slip —
strengthening methods — strain hardening — refinement of the grain size — solid solution strengthening —
precipitation hardening — creep resistance — creep curves — mechanisms of creep — creep-resistant materials —
fracture — the Griffith criterion — critical stress intensity factor and its determination — fatigue failure — fatigue
tests — methods of increasing fatigue life — hardness — Rockwell and Brinell hardness — Knoop and Vickers
microhardness.

UNIT-1V:

Magnetic, Dielectric & Superconducting Materials:

Ferromagnetism — domain theory — types of energy — hysteresis — hard and soft magnetic materials — ferrites —
dielectric materials — types of polarization — Langevin-Debye equation — frequency effects on polarization —
dielectric breakdown — insulating materials — Ferroelectric materials — superconducting materials and their
properties.

UNIT-V:

New Materials:

Ceramics — types and applications — composites: classification, role of matrix and reinforcement, processing
of fiber reinforced plastics — metallic glasses: types , glass forming ability of alloys, melt spinning process,
applications — shape memory alloys: phases, shape memory effect, pseudoelastic effect, NiTi alloy,
applications — nanomaterials: preparation (bottom up and top down approaches), properties and applications —
carbon nanotubes: types.

Text Books & References:

1. Balasubramanian, R. —Callister’s Materials Science and Engineeringl. Wiley India Pvt. Ltd., 2014.
2. Raghavan, V. —Physical Metallurgy: Principles and Practicel. PHI Learning, 2015.

3. Raghavan, V. —Materials Science and Engineering: A First coursel. PHI Learning, 2015.

4. Askeland, D. —Materials Science and Engineeringl. Brooks/Cole, 2010.



5.Smith, W.F., Hashemi, J. & Prakash, R. —Materials Science and Engineeringl. Tata McGraw Hill Education Pvt.
Ltd., 2014.
6. Wahab, M.A. —Solid State Physics: Structure and Properties of Materialsl. Narosa Publishing House, 2009.



Energy Science and Engineering

Unit-I Energy and its Usage: Units and scales of energy use, Mechanical energy and transport,
Heat energy: Conversion between heat and mechanical energy, Electromagnetic energy: Storage,
conversion, transmission and radiation, Introduction to the quantum, energy quantization, Energy
in chemical systems and processes, flow of CO2, Entropy and temperature, carnot and Stirling
heat engines, Phase change energy conversion, refrigeration and heat pumps, Internal combustion
engines, Steam and gas power cycles, the physics of power plants. Solid-state phenomena
including photo, thermal and electrical aspects

Unit-IT Nuclear Energy: Fundamental forces in the universe, Quantum mechanics relevant for
nuclear physics, Nuclear forces, energy scales and structure, Nuclear binding energy systematics,
reactions and decays, Nuclear fusion, Nuclear fission and fission reactor physics, Nuclear fission
reactor design, safety, operation and fuel cycles

Unit-III Solar Energy: Introduction to solar energy, fundamentals of solar radiation and its
measurement aspects, Basic physics of semiconductors, Carrier transport, generation and
recombination in semiconductors, Semiconductor junctions: metal-semiconductor junction & p-n
junction, Essential characteristics of solar photovoltaic devices, First Generation Solar Cells,
Second Generation Solar Cells, Third Generation Solar Cells

Unit-IV Conventional & non-conventional energy source: Biological energy sources and
fossil fuels, Fluid dynamics and power in the wind, available resources, fluids, viscosity, types of
fluid flow, lift, Wind turbine dynamics and design, wind farms, Geothermal power and ocean
thermal energy conversion, Tidal/wave/hydro power

Unit-V Systems and Synthesis: Overview of World Energy Scenario, Nuclear radiation, fuel
cycles, waste and proliferation, Climate change, Energy storage, Energy conservation.
Engineering for Energy conservation: Concept of Green Building and Green Architecture; Green
building concepts, LEED ratings; Identification of energy related enterprises that represent the
breath of the industry and prioritizing these as candidates; Embodied energy analysis and use as a
tool for measuring sustainability. Energy Audit of Facilities and optimization of energy
consumption

Reference/Text Books
1. Energy and the Challenge of Sustainability, World Energy Assessment, UNDP, New

York, (2000).

Perspective of Modern Physics, A. Beiser, McGraw-Hill International Editions (1968).

Introduction to Modern Physics, H.S. Mani and G.K.Mehta, East-West Press (1988).

Introduction to Electrodynamics, D. J. Griffiths, Fourth Edition, Prentice Hall (2013).

Introductory Nuclear Physics, R. K. Puri and V.K. Babbar, Narosa Publishing House

(1996).

6. Physics of Solar Cells: From Basic Principles to Advanced Concepts by Peter Wurfel,
John Wiley & Sons, 2016

7. Principles of Solar Engineering, D.Y. Goswami, F.Kreith and J.F. Kreider, Taylor and
Francis, Philadelphia, 2000.
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SENSOR AND INSTRUMENTATION

Pre-requisites of course: Basic Electrical Engineering

Course Outcomes: Knowledge
Level, KL

Upon the completion of the course, the student will be able to:

CO 1 | Apply the use of sensors for measurement of displacement, force and pressure. K;
CO2 | Employ commonly used sensors in industry for measurement of temperature, K

position, accelerometer, vibration sensor, flow and level. }
CO3 | Demonstrate the use of virtual instrumentation in automation industries. K,
CO4 | Identify and use data acquisition methods. K,
COS5 | Comprehend intelligent instrumentation in industrial automation. K,

Detailed Syllabus:

Unit- I:

Sensors & Transducer: Definition, Classification & selection of sensors, Measurement of displacement
using Potentiometer, LVDT & Optical Encoder, Measurement of force using strain gauge, Measurement
of pressure using LVDT based diaphragm & piezoelectric sensor.

Unit-I1:

Measurement of temperature using Thermistor, Thermocouple & RTD, Concept of thermal imaging,
Measurement of position using Hall effect sensors, Proximity sensors: Inductive & Capacitive, Use of
proximity sensor as accelerometer and vibration sensor, Flow Sensors: Ultrasonic & Laser, Level
Sensors: Ultrasonic & Capacitive.

Unit -11I:

Virtual Instrumentation: Graphical programming techniques, Data types, Advantage of Virtual
Instrumentation techniques, Concept of WHILE & FOR loops, Arrays, Clusters & graphs,

Structures: Case, Sequence & Formula nodes, Need of software based instruments for industrial
automation.

Unit-IV:

Data Acquisition Methods: Basic block diagram, Analog and Digital 10, Counters, Timers, Types of
ADC: successive approximation and sigma-delta, Types of DAC: Weighted Resistor and R-2R
Ladder type, Use of Data Sockets for Networked Communication.

Unit V:

Intelligent Sensors: General Structure of smart sensors & its components, Characteristic of smart sensors:
Self calibration, Self-testing & self-communicating, Application of smart sensors: Automatic robot
control & automobile engine control.




Text Books:

1. DVS Murthy, Transducers and Instrumentation, PHI 2nd Edition 2013

2. D Patranabis, Sensors and Transducers, PHI 2nd Edition 2013.

3. S. Gupta, J.P. Gupta / PC interfacing for Data Acquisition & Process Control, 2nd ED / Instrument
Society of America, 1994.

4. Gary Johnson / Lab VIEW Graphical Programing II Edition / McGraw Hill 1997.

Reference Books:

1. Arun K. Ghosh, Introduction to measurements and Instrumentation, PHI, 4th Edition 2012.

2. A.D. Helfrick and W.D. cooper,Modern Electronic Instrumentation & Measurement Techniques,
PHI - 2001

3. Hermann K.P. Neubert, “Instrument Transducers” 2nd Edition 2012, Oxford University Press.



Basics Data Structure and Algorithms

Course Outcome ( CO) | Bloom’s Knowledge Level (KL)
At the end of course , the student will be able to understand
cCO1 Understand and analyze the time and space complexity of an Ka, Ky
algorithm
CcO2 Understand and implement fundamental algorithms K, Ks
(including sorting algorithms, graph algorithms, and dynamic '
programming)
cCO3 Discuss various algorithm design techniques for developing Ky K,
algorithms
cCO4 Discuss various searching, sorting and graph traversal Ka, K3
algorithms
cO5 Understand operation on Queue , Priority Queue , D-Queue. K,

K:- Remember, K,- Understand, Ks- Apply, Ks- Analyze, Ks- Evaluate, K6- Create




Basics Data Structure and Algorithms

Detailed Syllabus

Unit Topic

Proposed
Lecture

Introduction to data structure and Algorithms: Performance analysis of Algorithm, time
I complexity, Big-oh notation, Elementary data organization data structure operations, Recurrences,
Arrays, Operation on arrays, representation of arrays in memory, single dimensional and
multidimensional arrays, spare matrices, Character storing in C, String operations.

08

Stack And Queue and Link List: Stack operation, PUSH and POP, Array representation of stacks,
1 Operation associated with stacks Application of stacks, Recursion, Polish experession,
Representation Queue, operation on Queue , Priority Queue , D-Queue , Singly and circularly
linked list, List operations Lists implementations

08

Trees : Basic terminology, Binary Trees, Binary tree representation, Algebraic/expressions,
111 Complete Binary Trees, Extended binary tree, representing binary tress in memory, linked
representation of Binary trees, Traversing binary trees & Searching in binary trees, Inserting in
binary search trees, Complexity of searching algorithm, Heaps, general trees, Threaded binary tree.

08

Graphs: Terminology & representations, Graphs & Multigraphs, Directed Graphs, Sequential
v representation of graphs, adjacency Matrices, Transversal, connected component and spanning trees,
Minimum Cost spanning tree, Prims and Kruskal Algorithm, BFS, DFS, Shortest path and transitive
closure, Activity networks, topological sort and critical paths.

08

Searching and Sorting: Linear search, binary Search, Internal and External sorting, Bubble sorting,
selection sort, Insertion sort, quick sort, Two way merge sort, Heap sort, sorting on different keys,
practical consideration for internal sorting, External Sorting, Storage Devices : Magnetic tapes, Disk
Storage, Sorting with disks and Indexing techniques, introduction to B tree and B+ tree, File
organization and storage management, Introduction to hoisting.

08

Text books:

1. Thomas H. Coreman, Charles E. Leiserson and Ronald L. Rivest, Introduction to Algorithms, PHI.

2. Horowitz and Sahani, "Fundamentals of Data Structures", Galgotia Publication.

3. Weiss, "Data Structure & Algorithm Analysis in C", Addision Wesley.

4. Basse, "computer Algorithms: Introduction to Design & Analysis", Addision Wesley.

5. Lipschutz, "Data structure, "Schaum series.

6. Aho, hopcropt, Uliman, “Data Structure & Algorithm", Addision Wesley.

7. Aho, Hopcraft, Ullman, “The Design and Analysis of Computer Algorithms” Pearson Education, 2008




Introduction to Soft Computing

Course Outcome ( CO) | Bloom’s Knowledge Level (KL)
At the end of course , the student will be able to understand

cCO1 Comprehend the fuzzy logic and the concept of fuzziness Ky K,
involved in various systems and fuzzy set theory.

CcO2 Understand the concepts of fuzzy sets, knowledge K, Ks
representation using fuzzy rules, approximate reasoning, '
fuzzy inference systems, and fuzzy logic

cCO3 Describe with genetic algorithms and other random search K,
procedures useful while seeking global optimum in self-
learning situations.

co4 Understand appropriate learning rules for each of the Ky, Ks
architectures and learn several neural network paradigms and
its applications.

CcO5 Develop some familiarity with current research problems and Ks, Ke

research methods in Soft Computing Techniques.

K;- Remember, K,- Understand, Ks- Apply, Ks- Analyze, Ks- Evaluate, K6- Create




Introduction to Soft Computing

Detailed Syllabus

Unit Topic Proposed
Lecture

Introduction to Soft Computing,
I ARTIFICIAL NEURAL NETWORKS 08
Basic concepts - Single layer perception - Multilayer Perception - Supervised and Unsupervised
learning — Back propagation networks - Kohnen's self-organizing networks - Hopfield network.

11 FUZZY SYSTEMS
Fuzzy sets, Fuzzy Relations and Fuzzy reasoning, Fuzzy functions - Decomposition - Fuzzy 08
automata and languages - Fuzzy control methods - Fuzzy decision making.

I NEURO - FUZZY MODELING
Adaptive networks based Fuzzy interface systems - Classification and Regression Trees - Data 08
clustering algorithms - Rule based structure identification - Neuro-Fuzzy controls - Simulated
annealing — Evolutionary computation

v GENETIC ALGORITHMS
Survival of the Fittest - Fitness Computations - Cross over - Mutation - Reproduction - Rank method 08
- Rank space method.

\% APPLICATION OF SOFT COMPUTING
Optimiation of traveling salesman problem using Genetic Algorithm, Genetic algorithm based 08
Internet Search Techniques, Soft computing based hybrid fuzzy controller, Introduction to MATLAB
Environment for Soft computing Techniques.

Text books:

1.An Introduction to Genetic Algorithm Melanic Mitchell (MIT Press)

2.Evolutionary Algorithm for Solving Multi-objective, Optimization Problems (2nd Edition), Collelo, Lament, Veldhnizer (
Springer)

3.Fuzzy Logic with Engineering Applications Timothy J. Ross (Wiley)

4.Neural Networks and Learning Machines Simon Haykin (PHI)

5.Sivanandam, Deepa, “ Principles of Soft Computing”, Wiley

6.Jang J.S.R, Sun C.T. and Mizutani E, "Neuro-Fuzzy and Soft computing", Prentice Hall

7.Timothy J. Ross, "Fuzzy Logic with Engineering Applications", McGraw Hill

8.Laurene Fausett, "Fundamentals of Neural Networks", Prentice Hall

9.D.E. Goldberg, "Genetic Algorithms: Search, Optimization and Machine Learning", Addison Wesley

10.Wang, “Fuzzy Logic”, Springer




Analog Electronics Circuits 3L:1T:0P |4 Credits

Unit

Topics

Lectures

I

Diode circuits, amplifier models: Voltage amplifier, current amplifier,
trans-conductance amplifier and trans-resistance amplifier. biasing
schemes for BJT and FET amplifiers, bias stability, various configurations
(such as CE/CS, CB/CG, CC/CD) and their features, small signal analysis,
low frequency transistor models, estimation of voltage gain, input
resistance, output resistance etc., design procedure for particular
specifications, low frequency analysis of multistage amplifiers.

8

11

High frequency transistor models, frequency response of single stage and
multistage amplifiers, cascode amplifier, various classes of operation
(Class A, B, AB, C etc.), their power efficiency and linearity issues,
feedback topologies: Voltage series, current series, voltage shunt, current
shunt, effect of feedback on gain, bandwidth etc., calculation with practical
circuits, concept of stability, gain margin and phase margin.

11X

Oscillators: Review of the basic concept, Barkhausen criterion, RC
oscillators (phase shift, Wien bridge etc.), LC oscillators (Hartley, Colpitt,
Clapp etc.), non-sinusoidal oscillators.

v

Current mirror: Basic topology and its variants, V-I characteristics, output
resistance and minimum sustainable voltage (VON), maximum usable
load, differential amplifier: Basic structure and principle of operation,
calculation of differential gain, common mode gain, CMRR and ICMR,
Op-Amp design: Design of differential amplifier for a given specification,
design of gain stages and output stages, compensation.

Op-Amp applications: Review of inverting and non-inverting amplifiers,
integrator and differentiator, summing amplifier, precision rectifier,
Schmitt trigger and its applications, active filters: Low pass, high pass,
band pass and band stop, design guidelines.

Text/Reference Books:
1. J.V. Wait, L.P. Huelsman and GA Korn, “Introduction to Operational Amplifier theory
and applications,” McGraw Hill, 1992.
2. J. Millman and A. Grabel, “Microelectronics,” 2ndediti0n, McGraw Hill, 1988.
3. P. Horowitz and W. Hill, “The Art of Electronics,” 2"%edition, Cambridge University
Press, 1989.
4. A.S. Sedra and K.C. Smith, “Microelectronic Circuits,”Saunder's Collegel1 Publishing,
4™ edition.
5. Paul R. Gray and Robert G. Meyer, “Analysis and Design of Analog Integrated Circuits,”
John Wiley, 3rd edition.
6. Muhammad H. Rashid, “Electronic Devices and Circuits,” Cengage publication, 2014.

Course Outcomes:

At the end of this course students will demonstrate the ability to:

1. Understand the characteristics of diodes and transistors.

2. Design and analyze various rectifier and amplifier circuits.

3. Design sinusoidal and non-sinusoidal oscillators.

4. Understand the functioning of OP-AMP and design OP-AMP based circuits.
5. Design LPF, HPF, BPF, BSF.




Electronics Engineering 3L:1T:0P |4 Credits

Unit Topics Lectures

I

PN junction diode: Introduction of semiconductor materials; | 8
Semiconductor diode: Depletion layer, V-I characteristics, ideal and
practical, diode resistance, capacitance, diode equivalent circuits, transition
and diffusion capacitance, Zener diodes breakdown mechanism (Zener and
avalanche).

11

Diode application: Series, parallel and series, parallel diode configuration, | 8
half and full wave rectification, clippers, clampers, Zener diode as shunt
regulator, voltage-multiplier circuits special purpose two terminal devices :
light-emitting diodes, Varactor (Varicap) diodes, tunnel diodes, liquid-
crystal displays.

I

Bipolar junction transistors and field effect transistor: Bipolar junction | 8
transistor: Transistor construction, operation, amplification action,
common base, common emitter, common collector configuration dc
biasing BJTs: operating point, fixed-bias, emitter bias, voltage-divider bias
configuration. Collector feedback, emitter-follower configuration. Bias
stabilization. CE, CB, CC amplifiers and AC analysis of single stage CE
amplifier (re Model), Field effect transistor: Construction and
characteristic of JFETs. AC analysis of CS amplifier, MOSFET (depletion
and enhancement) type, transfer characteristic.

v

Operational amplifiers: Introduction and block diagram of Op-Amp, ideal | 8
& practical characteristics of Op-Amp, differential amplifier circuits,
practical Op-Amp circuits (inverting amplifier, non-inverting amplifier,
unity gain amplifier, summing amplifier, integrator, differentiator), Op-
Amp parameters: input offset voltage, output offset voltage, input biased
current, input offset current differential and common-mode operation.

Electronic instrumentation and measurements: Digital voltmeter: | 8
Introduction, RAMP techniques digital multimeters: Introduction
Oscilloscope: introduction, basic principle, CRT, block diagram of
oscilloscope, simple, measurement of voltage, current phase and frequency
using CRO, introduction of digital storage oscilloscope and comparison of
DSO with analog oscilloscope.

Text /Reference Books:

1.

2.
3.

Robert L. Boylestand / Louis Nashelsky, “Electronic Devices and Circuit Theory,” Latest
Edition, Pearson Education.

H S Kalsi, “Electronic Instrumentation”, Latest Edition, TMH Publication.

Meetidehran/ A.K. singh “fundamental of electronics Engineering”, New age
international publisher.

Course Outcomes:
At the end of this course students will demonstrate the ability to:

L.

nbkwh

Understand the concept of PN junction and special purpose diodes.

Study the application of conventional diode and semiconductor diode.

Analyse the I-V characteristics of BJT and FET.

Analyzethe of Op-Amp, amplifiers, integrator, and differentiator.

Understand the concept of digital storage oscilloscope and compare of DSO with analog
oscilloscope




DIGITAL ELECTRONICS KOE039/KOE049

Course Outcomes: Knowledge
Level, KL

Upon the completion of the course, the student will be able to:

CO 1 | Apply concepts of Digital Binary System and implementation of Gates. K3
CO2 | Analyze and design of Combinational logic circuits. Ky
CO3 | Analyze and design of Sequential logic circuits with their applications. Ky
CO4 | Implement the Design procedure of Synchronous & Asynchronous Sequential Circuits. K3
COS5 | Apply the concept of Digital Logic Families with circuit implementation. K3

KL- Bloom’s Knowledge Level (K;, K, K;, K,, Ks, Ks)
K; — Remember K,— Understand K;— Apply K,— Analyze Ks— Evaluate Kg— Create

Detailed Syllabus

UNIT I

Digital System And Binary Numbers: Number System and its arithmetic Signed binary numbers, Logic
simplification and combinational logic design: Binary codes, code conversion, review of Boolean algebra
and Demorgans theorem, SOP & POS forms, Canonical forms, Karnaugh maps method up to five variable,
Don’t care conditions, POS simplification, NAND and NOR implementation, Quine McClusky method
(Tabular method).

UNIT 1II
Combinational Logic: MSI devices like Magnitude comparator, Multiplexers, Demultiplexers, Decoders,
Encoders. Multiplexed display, half and full adders, subtractors, serial and parallel adders, BCD adder

UNIT III

Sequential Logic And Its Applications: Storage elements: latches & flip flops, Characteristic Equations of
Flip Flops, Flip Flop Conversion, Shift Registers, Ripple Counters, Synchronous Counters, Other Counters:
Johnson & Ring Counter.

UNIT IV

Synchronous & Asynchronous Sequential Circuits: Analysis of clocked sequential circuits with state
machine designing, State reduction and assignments, Design procedure. Analysis procedure of
Asynchronous sequential circuits, circuit with latches, Design procedure, Reduction of state and flow table,
Race-free state assignment, Hazards.

UNIT V

Memory & Programmable Logic Devices: Digital Logic Families: DTL, DCTL, TTL, ECL & CMOS etc.,
Fan Out, Fan in, Noise Margin; RAM, ROM, PLA, PAL; Circuits of Logic Families, Interfacing of Digital
Logic Families, Circuit Implementation using ROM, PLA and PAL

Text Books:

1. M. Morris Mano and M. D. Ciletti, “Digital Design”, Pearson Education.

2. Digital Circuits and Design, S. Salivahanan, Oxford University Press

3. David J. Comer, “Digital Logic & State Machine Design”, Oxford University Press.
4. RP Jain, “Modern Digital Electronics”, McGraw Hill Publication.

5. A. Anand Kumar, “Fundamental of Digital Circuits,” PHI 4th edition, 2018.

6. D.V. Hall, “Digital Circuits and Systems,” McGraw Hill, 1989.
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MECHANICAL ENGINEERING#

Syllabus Content of B. Tech Mechanical Engineering

S. No. |Code Departmental Subject Name LT P | Credits Page
Component No.
1 |Third Year Evaluation Scheme (V & VI Semester) 03
2 |Departmental Electives from Fifth to Seventh Semester &Suggested MOOCs Courses 04
3 |KME501 |Core Heat and Mass Transfer 310 4 06
4 |KME 502 |Core Strength of Material 310 4 08
5 |KMES503 |Core Industrial Engineering 310 4 10
6 |KMES551 |Lab Heat and Mass Transfer Lab 002 1 12
7 |KMES552 |Lab Python Lab 002 1 13
8 |KME 553 |Lab Internet of Things Lab 002 1 15
9 |KMEO51 |Elective | Computer Integrated Manufacturing 300 3 17
10 |KME 052 |Elective | Mechatronics Systems 300 3 19
11 |[KME 053 |Elective | Finite Element Methods 300 3 21
12 |[KME 054 |Elective | | C Engine Fuel and Lubrication 300 3 22
13 |KAU 051 |Elective | Automobile Engines & Combustion 300 3 24
14 |KME 055 |Elective Il Advance welding 300 3 26
15 |kMEOs6 |Elective It E\r/c;ﬁ(r)z:lmming, Data Structures and Algorithms Using 300 3 )8
16 |KME 057 |Elective ll Mechanical Vibrations 300 3 29
17 |KME 058 [Elective Il Fuels and Combustion 300 3 31
18 |KAU 052 |Elective Il Automotive chassis and suspension 300 3 33
19 |KME 601 |Core Refrigeration and Air Conditioning 310 4 35
20 |KME 602 |Core Machine Design 310 4 37
21 |KME 603 |Core Theory of Machines 310 4 39
22 |KME 651 |Lab Refrigeration and Air Conditioning Lab 002 1 41
23 |KME 652 |Lab Machine Design Lab 002 1 42
24 |KME 653 |Lab Theory of Machines Lab 002 1 43
25 |KME 061 |Elective llI Nondestructive Testing 300 3 44
26 |KME 062 |Elective lll Artificial Intelligence 300 3 46
27 |KME 063 |Elective lll Tribology 300 3 48
28 |KME 064 |Elective lll Gas Dynamics and Jet Propulsion 300 3 50
29 |KAU 061 |Elective lll Automotive Electrical and Electronics 300 3 51
30 |Fourth Year Evaluation Scheme (VII & VIII Semester) Effective in session 2021-22 53
31 |KMEOQ71 |Elective IV Additive Manufacturing 300 3 54
32 |KME 072 |Elective IV HVAC systems 300 56
33 |KAU 072 |Elective IV Hybrid Vehicle Propulsion 300 58
34 |KME 073 [Elective V Mathematical Modeling of Manufacturing Processes 300 3 60
35 |KME 074 |Elective V Machine Learning 300 3 62
36 |KME 075 |ElectiveV Computer Graphics and product modeling 300 3 64
37 |KME 076 |ElectiveV Power Plant Engineering 300 3 66
38 |KAU 073 |ElectiveV Vehicle Body Engineering & safety 300 3 68

Curriculum & Evaluation Scheme V & VI semester

Page 2




MECHANICAL ENGINEERING#

B. Tech Mechanical Engineering
Evaluation Scheme

SEMESTER- V
sl. Periods |Evaluation Scheme|End Semester
Code Subject Total |Credits
No. L|{T|P|CT|TA|Total |[PS| TE PE
1 |KME 501|Heat and Mass Transfer 311|/0|30|20| 50 100 150 4
2 |KME 502 Strength of Material 3{1/0(30/(20| 50 100 150 4
3 |KME 503|Industrial Engineering 3{1/0(30|20| 50 100 150 4
4 Departmental Elective-I 3/{0/0(30/|20| 50 100 150 3
5 Departmental Elective-l 3/0/0(|30|20| 50 100 150 3
6 |KME 551|Heat Transfer LAB 0|02 25 25 50 1
7 |KME 552|Python Lab 0|02 25 25 50 1
8 |KME 553|Internet of Things Lab 0(0|2 25 25 50 1
9 |KME 5524 Mini Project or Internship olo |2 50 50 1
Assessment*
o |esay | Srtenarndaon ||} sl 5 || so NC
KNC502 Tradition, Culture and Society
11 |MOOQCs (Essential for Hons. Degree)
Total 173 [ 6| 950 | 22

*The Mini Project or internship (4 - 5 weeks) conducted during summer break after IV semester and will
be assessed during V semester.

SEMESTER- VI
Sl. . Periods [Evaluation Scheme|End Semester .
No. Code Subject LIT1plctlTal Total PS| TE PE Total |Credits
Refrigeration and Air
1 |KME 601 . 3/1|/0(30|20| 50 100 150 4
Conditioning
2 |KME 602|Machine Design 3{1/0|30/20| 50 100 150 4
3 |KME 603|Theory of Machine 3/1|/0(30/|20| 50 100 150 4
4 Departmental Elective-lll 3/{0/0(|30/20| 50 100 150 3
5 Open Elective-I 3/0(0|30(20| 50 100 150 3
6 |KME g5 [Refrieration and Air o|o]2 25 25 | 50 | 1
Conditioning Lab
7 |KME 652|Machine Design Lab 0({0|2 25 25 50
8 |KME 653|Theory of Machine Lab 0({0|2 25 25 50 1
Constitution of India, Law and
9 Emgggg/ Engineering / Indian Tradition, 210|015 10| 25 50 NC
Culture and Society
10 Total 17/ 3|6 900 | 21
|

Curriculum & Evaluation Scheme V & VI semester Page 3



MECHANICAL ENGINEERING#

It is suggested that the students should choose Departmental Electives Specializationwise that will
support them to gain enough learning of the chosen Specialization.

Department Electives

Specialization-1

Specialization-2

Specialization-3

Specialization-4

Specialization-5

specialization Manufacturing | Automation and Design and Thermal Automobile
P and Automation| Industry 4.0 Analysis Engineering Engineering
Sem V Code KME 051 KME 052 KME 053 KME 054 KAU 051
C t Aut il
Departmental omputer Mechatronics | Finite Element | | C Engine Fuel N O.mObI ©
. Integrated . Engines &
Elective-l . Systems Methods and Lubrication .
Manufacturing Combustion
Sem V Code KME 055 KME 056 KME 057 KME 058 KAU 052
Programming, .
Departmental Advance weldin Data Structures Mechanical Fuels and /;\Ez::;:(:
Elective-Il & And Algorithms Vibrations Combustion .
. suspension
Using Python
Sem VI Code KME 061 KME 062 KME 063 KME 064 KAU 061
GasD i Aut ti
Departmental | Non destructive Artificial . as bynamics N o.mo e
. . , Tribology and Jet Electrical and
Elective-lll Testing Intelligence . .
Propulsion Electronics
Sem VII Code KME 071 KME 072 KAU 072
Departmental Additive manufacturing Hybrid Vehicle
Elective-IV (Common to all Three Specializations) HVAC systems Propulsion
Sem VII Code KME 073 KME 074 KME 075 KME 076 KAU 073
Matherr'1at|cal Computer Vehicle Body
Departmental | Modeling of . . Graphics and Power Plant . .
. . Machine Learning . . Engineering &
Elective-V |Manufacturing product Engineering
. safety
Processes modeling

Curriculum & Evaluation Scheme V & VI semester

Page 4



MECHANICAL ENGINEERING#

It is suggested that the students may also do the following MOOCs in addition to mandatory courses.
This will enhance their learning in a particular Specialization. One MOOC per semester is
recommended.

Suggested MOOCs Course

Specialization

Specialization -1

Specialization -2

Specialization -3

Specialization -4

Specialization -5

Manufacturing and
Automation

Automation and
Industry 4.0

Design and
Analysis

Thermal Engineering

Automobile
Engineering

SemV

Advance Machining
Process

Control Systems
https://swayam.gov.i

Experimental
Stress Analysis
https://swayam.g

Fluid dynamics and
turbo machines
https://swayam.gov.in/n

https://swayam.gov

.in/nd1 noc20 me

76/preview
By Prof.Manas Das,
IIT Guwahati

n/ndl noc20 ee90/

ov.in/nd1 noc20

d1l noc20 me75/previe

preview
By Prof. C. S. Shankar

Ram, IIT Madras

me02/preview
By Prof. K.

Ramesh
IIT Madras

w

By Prof.Dhiman
Chatterjee, Prof.Shamit
Bakshi, IIT Madras

Vehicle Dynamics
https://nptel.ac.in/c

ourses/107/106/10

7106080/
Prof PR

Krishnakumar, IIT
Madras

Sem VI

Introduction to

roboticshttps://swa

yam.gov.in/nd1 no

c20 dell/preview

By Prof. Asokan T,
Prof. Balaraman
Ravindran, Prof.
Krishna Vasudevan,
[IT Madras

Introduction to
robotics
https://swayam.gov.i

n/ndl noc20 dell/

preview
By Prof. Asokan T,

Prof. Balaraman
Ravindran, Prof.
Krishna Vasudevan,
[IT Madras

Introduction to
CFD
https://swayam.g

Introduction to CFD
https://swayam.gov.in/n

Control

Systemshttps://swa

yam.gov.in/nd1 no

ov.in/nd1 noc20

d1l noc20 aell/preview

c20 ee90/preview

aell/preview
By Prof. Arnab

Roy, IIT Kharagpur

By Prof. Arnab Roy, IIT
Kharagpur

By Prof. C. S.
Shankar Ram, IIT
Madras

Automation in
Manufacturing
https://swayam.gov

Introduction to
Industry 4.0 and
Industrial Internet of

Things

Introduction to
Composites
https://swayam.g

Fundamentals of
Compressible Flow
https://swayam.gov.in/e

Introduction to
hybrid and Electric
Vehicles MOOC:
https://nptel.ac.in/c

Women

S i di 20 . .
clrln E!g/nreviz\j/c me https://swayam.gov.ilov.in/nd1 noc20 [|xplorer?searchText=Com|ourses/108/103/10
. n/ndl noc20 cs69/p|me95/preview pressible%20Flow 8103009/
By Prof. Shrikrishna ; . -
N. Joshi. IIT review By Prof.Nachiketa |By Prof. Niranjan Sahoo, [Dr. Praveen Kumar,
: " By Prof. Sudip Misra, [Tiwari, IIT Kanpur |IIT Guwahati Prof. S. Majhi, IT
Guwabhati .
IIT Kharagpur Guwahati
Supply Chain
Production and management . . Fuel Cell
. . . Computational Fluid
Operation https://swayam.gov.i[Material . Technology
N Dynamics for .
Management n/nd2 cec20 mgl1/ |Characterizationh . https://nptel.ac.in/c
. Incompressible Flows
Sem https://swayam.gov|preview ttps://swayam.go hitps://swayam.gov.in/n ourses/103/102/10
.in/nd1 noc20 mg [By Dr. P. Chitramani, |v.in/nd1 noc20 bs YAM.EOV. —|3102015/
Vil X . . X d1l noc20 me06/previe -
06/preview Avinashilingam mm14/preview " By Dr. Anil Verma,
By Prof. Rajat Institute for Home By Prof. Sankaran. E Prof. Amaresh Dalal [IT Guwahati
Agrawal, [IT Science and Higher |S, IT Madras y ) . " |& Prof. S. Basu, IIT
: [IT Guwahati .
Roorkee Education for Delhi

Curriculum & Evaluation Scheme V & VI semester
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MECHANICAL ENGINEERING#

Subject Code: KME 501 | Heat and Mass Transfer | LTP:310 |Credits: 4

. Blooms
The students will be able to

Taxonomy

CO-1 |Understand the fundamentals of heat and mass transfer. K2
CO-2 Apply the concept of steady and transient heat conduction. K3
CO-3  |Apply the concept of thermal behavior of fins. K3
CO-4 |Apply the concept of forced and free convection. K3
CO-5 |Apply the concept of radiation for black and non-black bodies. K3
CO-6 |[Conduct thermal analysis of heat exchangers. K4
UNIT-1
Introduction to Heat Transfer (L-5 Hours)

Introduction of thermodynamics and Heat Transfer, Modes of Heat Transfer: Conduction, convection
and radiation, Effect of temperature on thermal conductivity of different types of materials, Introduction
to combined heat transfer mechanism, General differential heat conduction equation in the rectangular,
cylindrical and spherical coordinate systems, Initial and system boundary conditions.

Steady State one-dimensional Heat conduction (L-3 Hours)
Simple and Composite Systems in rectangular, cylindrical and spherical coordinates with and without
energy generation, Concept of thermal resistance, Analogy between heat and electricity flow, Thermal
contact resistance and over-all heat transfer coefficient, Critical radius of insulation for cylindrical, and
spherical bodies.

UNIT-2

Fins (L-3 Hours)

Heat transfer through extended surfaces and its classification, Fins of uniform cross-sectional area, Error
in measurement of temperature of thermometer wells.

Transient Conduction (L-3 Hours)
Transient heat conduction, Lumped capacitance method, Time constant, Unsteady state heat conduction
in one dimension only, Heisler charts and their applications.

UNIT-3

Forced Convection (L-5 Hours)
Basic concepts: Hydrodynamic boundary layer, Thermal boundary layer, Approximate integral boundary
layer analysis, Analogy between momentum and heat transfer in turbulent flow over a flat surface,
Mixed boundary layer, Flow over a flat plate, Flow across a single cylinder and a sphere, Flow inside
ducts, Thermal entrance region, Empirical heat transfer relations, Relation between fluid friction and
heat transfer, Liquid metal heat transfer.

Natural Convection (L-5 Hours)
Physical mechanism of natural convection, Buoyant force, Empirical heat transfer relations for natural

Curriculum & Evaluation Scheme V & VI semester Page 6



MECHANICAL ENGINEERING#

convection over vertical planes and cylinders, horizontal plates, cylinders and sphere, combined free and
forced convection, Effect of turbulence.

UNIT-4

Thermal Radiation (L-8 Hours)
Basic concepts of radiation, Radiation properties of surfaces, Black body radiation Planck’s law, Wein’s
displacement law, Stefan-Boltzmann law, Kirchhoff’s law, Gray body, Shape factor, Black-body radiation,
Radiation exchange between diffuse non-black bodies in an enclosure, Radiation shields, Radiation
combined with conduction and convection; Absorption and emission in gaseous medium; Solar radiation;
Greenhouse effect, Radiation network analysis.

UNIT-5

Heat Exchanger (L-5 Hours)
Different types of heat exchangers, Fouling factors, Overall heat transfer coefficient, Logarithmic mean
temperature difference (LMTD) method, Effectiveness-number of transfer unit (NTU) method and
Compact Heat Exchangers.

Condensation and Boiling (L-3 Hours)
Introduction of condensation phenomena, Heat transfer relations for laminar film condensation on
vertical surfaces and on outside& inside of a horizontal tube, Effect of non-condensable gases, Drop wise
condensation, Heat pipes, Boiling modes, pool boiling, Hysteresis in boiling curve, Forced convection
boiling.

Introduction to Mass Transfer (L-2 Hours)
Introduction of Fick's law of diffusion, Steady state equimolar counter diffusion, Steady state diffusion
through a stagnant gas film, Heat and Mass Transfer Analogy -Convective Mass Transfer Correlations

Reference Books:-

. Fundamentals of Heat and Mass Transfer, by Incroperra& DeWitt, John Wiley and Sons
. Heat and Mass Transfer by Cengel, McGraw-Hill

. Heat Transfer by J.P. Holman, McGraw-Hill

. Heat and Mass Transfer by Rudramoorthy and Mayilsamy, Pearson Education

. Heat Transfer by Ghoshdastidar, Oxford University Press

. A text book on Heat Transfer, by Sukhatme, University Press.

. Heat Transfer by Venkateshan, Ane Books Pvt Ltd

. Schaum's outline of Heat Transfer by Pitts & Sisson McGraw-Hill

. Heat and Mass Transfer by R Yadav, Central Publishing House

OO NOOTULLPE, WN -
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MECHANICAL ENGINEERING#

Subject Code: KME 502 | Strength of Material | LTP:310 |Credits: 4
. Blooms
Course Outcomes: The student will be able to
Taxonomy
CO 1 |Understand the concept of stress and strain under different conditions of loading K2
CO 2 |Determine the principal stresses and strains in structural members K3
CO 3 |Determine the stresses and strains in the members subjected to axial, bending and K3
torsional loads
CO 4 |Apply the concepts of stresses and strain in solving problems related to springs, K3
column and pressure vessels
CO 5 |Calculate the slope, deflection and buckling of loaded members K3
CO 6 |Analyze the stresses developed in straight and curved beams of different cross K4
sections
Unit | 8 Hours

Compound stress and strains: Introduction, normal stress and strain, shear stress and strain, stresses on
inclines sections, strain energy, impact loads and stresses, state of plane stress, principal stress and
strain, maximum shear stress, Mohr’s circle for plane stress, three dimensional states of stress & strain,
equilibrium equations, generalized Hook’s law, theories of failure. Thermal Stresses.

Unit 1l 8 Hours
Stresses in Beams: Pure Bending, normal stresses in beams, shear stresses in beams due to transverse
and axial loads, composite beams.

Deflection of Beams: Differential equation of the elastic curve, cantilever and simply supported beams,
Macaulay’s method, area moment method, fixed and continuous beams

Torsion: Torsion, combined bending & torsion of solid & hollow shafts, torsion of thin walled tubes.

Unit Il 8 Hours
Helical and Leaf Springs: Deflection of springs by energy method, helical springs under axial load and
under axial twist (respectively for circular and square cross sections) axial load and twisting moment
acting simultaneously both for open and closed coiled springs, laminated springs.

Columns and Struts: Buckling and stability, slenderness ratio, combined bending and direct stress,
middle third and middle quarter rules, struts with different end conditions, Euler’s theory for pin ended
columns, effect of end conditions on column buckling, Ranking Gordon formulae, examples of columns
in mechanical equipment and machines.

Unit IV 8 Hours
Thin cylinders & spheres: Introduction, difference between thin walled and thick walled pressure
vessels, thin walled spheres and cylinders, hoop and axial stresses and strain, volumetric strain.

Thick cylinders: Radial, axial and circumferential stresses in thick cylinders subjected to internal or
external pressures, compound cylinders, stresses in rotating shaft and cylinders, stresses due to
interference fits.
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Unit VvV 8 Hours
Curved Beams: Bending of beams with large initial curvature, position of neutral axis for rectangular,
trapezoidal and circular cross sections, stress in crane hooks, stress in circular rings subjected to tension
or compression.

Unsymmetrical Bending: Properties of beam cross-section, slope of neutral axis, stress and deflection in
unsymmetrical bending, determination of shear center and flexural axis (for symmetry about both axis
and about one axis) for |-section and channel section.

Text Books:

1. Strength of materials by Sadhu Singh, Khanna Book Publishing Co. (P) Ltd.
2. Strength of Material by Rattan, MC GRAW HILL INDIA

3. Mechanics of Materials by B.C. Punmia, Laxmi Publications (P) Ltd.

Reference Books:

LN hWNRE

[T
= o

Mechanics of Materials by Hibbeler, Pearson.

Mechanics of material by Gere, Cengage Learning

Mechanics of Materials by Beer, Jhonston, DEwolf and Mazurek, MC GRAW HILL INDIA
Strength of Materials by Pytel and Singer, Harper Collins

Strength of Materials by Ryder, Macmillan.

Strength of Materials by Timoshenko and Youngs, East West Press.
Introduction to Solid Mechanics by Shames, Pearson

Mechanics of material by Pytel, Cengage Learning

An Introduction to Mechanics of Solids by Crandall, MC GRAW HILL INDIA
Strength of Materials by Jindal, Pearson Education

Strength of Materials by Basavajaiah and Mahadevappa, University Press.
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Subject Code: KME 503 | Industrial Engineering | LTP:310 | Credits:4 |
BI
Course Outcomes: The students will be able to ooms
Taxonomy

co1 Understand the concept of production system, productivity, facility and process K2
planning in various industries

CO2 Apply the various forecasting and project management techniques K3

co3 Apply the concept of break-even analysis, inventory control and resource K3
utilization using queuing theory

co4 Apply principles of work study and ergonomics for design of work systems K3

o5 Formulate mathematical models for optimal solution of industrial problems using K4
linear programming approach

Unit-I:

Overview of Industrial Engineering: Types of production systems, concept of productivity, productivity
measurement in manufacturing and service organizations, operations strategies, liability and process
design.

Facility location and layout: Factors affecting facility location; principle of plant layout design, types of
plant layout; computer aided layout design techniques; assembly line balancing; materials handling
principles, types of material handling systems, methods of process planning, steps in process selection,
production equipment and tooling selection, group technology, and flexible manufacturing.

Unit Il

Production Planning and control: Forecasting techniques — causal and time series models, moving
average, exponential smoothing, trend and seasonality; aggregate production planning; master
production scheduling; materials requirement planning (MRP) and MRP-II; routing, scheduling and
priority dispatching, concept of JIT manufacturing system

Project Management: Project network analysis, CPM, PERT and Project crashing.

Unit lll:

Engineering economy and Inventory control: Methods of depreciation; break-even analysis, techniques
for evaluation of capital investments, financial statements, time-cost trade-off, resource levelling;
Inventory functions, costs, classifications, deterministic inventory models, perpetual and periodic
inventory control systems, ABC analysis, and VED analysis.

Queuing Theory: Basis of Queuing theory, elements of queuing theory, Operating characteristics of a
gueuing system, Classification of Queuing models.

Unit IV
Work System Design: Taylor’s scientific management, Gilbreths’s contributions; work study: method
study, micro-motion study, principles of motion economy; work measurement —time study, work
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sampling, standard data, Predetermined motion time system (PMTS); ergonomics; job evaluation, merit
rating, incentive schemes, and wage administration.

Product Design and Development: Principles of product design, tolerance design; quality and cost
considerations; product life cycle; standardization, simplification, diversification, value engineering and
analysis, and concurrent engineering.

Unit V:

Operational Analysis: Formulation of LPP, Graphical solution of LPP, Simplex Method, Sensitivity
Analysis, degeneracy and unbound solutions.transportation and assignment models; Optimality test: the
stepping stone method and MODI method, simulation.

Books and References:

1. Industrial Engineering and Production Management by Martand T Telsang S. Chand Publishing
2.  Industrial Engineering and Production Management by M. MahajanDhanpatRai& Co. (P) Limited
3. Industrial Engineering and Management by Ravi Shankar, Galgotia Publications Pvt Ltd

4.  Production and Operations Management by Adam, B.E. & Ebert, R.J., PHI

5.  Product Design and Manufacturing by Chitale A.V. and Gupta R.C., PHI

6. Operations Research Theory & Applications by J K Sharma, Macmillan India Ltd,

7.  Production Systems Analysis and Control by J.L.Riggs, John Wiley & Sons

8.  Automation, Production Systems & Computer Integrated Manufacturing by Groover, M.P. PHI
9. Operations Research, by A.M. Natarajan, P. Balasubramani, A. Tamilarasi, Pearson Education
10. Operations Research by P. K. Gupta and D. S. Hira, S. Chand & Co.
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Subject Code: KME 551 | Heat and Mass Transfer Lab | LTP:002 | Credits:1 |
. Blooms
The students will be able to
Taxonomy

Cco1 Apply the concept of conductive heat transfer. K3

o2 Apply empirical correlations for both forced and free convection to determine K3

the value of convection heat transfer coefficient

co3 Apply the concept of radiation heat transfer for black and grey body. K3

co4 Analyze the thermal behaviour of parallel or counter flow heat exchangers K4

CO5 Conduct thermal analysis of a heat pipe K4

List of Experiments

Minimum eight experiment of the following

1. To determine thermal conductivity of conductive material(s).

2. To determine thermal conductivity of insulating material(s).

3. To determine heat conduction through lagged pipe.

4. To determine heat transfer through fin under natural convection.

5. To determine the heat transfer Rate and Temperature Distribution for a Pin Fin.
6. Determination of thermal conductivity of different types of fluids.

7. Experiment on Stefan's Law - determination of emissivity, etc.

8.  Experiment on convective heat transfer through flat plate solar collector.

9. Tocompare LMTD and Effectiveness of Parallel and Counter Flow Heat Exchangers.
10. To find the heat transfer coefficient for Forced Convection in a tube.

11. To find the heat transfer coefficient for Free Convection in a tube.

12. To conduct experiments on heat pipe.

13. To study the rates of heat transfer for different materials and geometries.

14. Visit to a Thermal Power Station for practical exposure.
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Subject Code: KME 552 | Python Lab | LTP:002 | Credits:1 |
BI
Course outcomes: The students will be able to ooms
Taxonomy
co1l Apply conditional statement, loops condition and functions in python program K3
Co2 Solve mathematical and mechanical problems using python program K3
Cco3 Plot various type of chart using python program K3
co4 Analyze the mechanical problem using python program K4
List of Python Program
1.  Write a program to find root of quadratic equation
2.  Write a program to find and delete repeating number in Given List
3.  Write a program to input and print the element sum of user defined matrix
4.  Write a program to input and multiply two different matrices
5.  Write a program to compute eigen value and vector of a given 3*3 matrix using NumPy
6.  Write a program to find a solution of linear equations in y-mx+c
7.  Write a program to draw line using equation y=mx+c
8.  Write the program to determine the intersection point of two line.
9. Draw various types of charts using matplotlib
10. Write a program to perform equations of uniform motion of kinematics :
i v=u+at0
ii. s=ut+%at?)
jii. v’=u®-2as
11. Write a menu driven program to perform following properties of thermodynamics as given
below:

i First Law of thermodynamics ( U = Q - W), where AU is the change in the internal energy. Q is
the heat added to the system, and W is the work done by the system.

ii.  Efficiency of Heat Engine = TH—TC / TH where TH & TC is the temperature of HOT and COLD
Reservoirs.

12. Write the menu program to find the to find the out relationship between stress and strain
curve as given below:

i Young’s Modulus

ii.  Shear Modulus

iii.  Poisson Ratio

13. Write the program to determine the shear force and bending moment in beams.

14. Write a program to find maxima/minima of functions of two variables and evaluate some real
definite and finite integrals.

15. Write a Program to find out unknown magnitude of TB and TD of unknown tension can be
obtained from two scalar equations of equilibrium i.eEF_x =0 and EF_y =0.

16. Write a program to perform interpolation of equally and unequally spaced data.

17. Write a program to calculate total pressure exerted in ideal fluid as equation is given below:
p+1/2(pv?) + pgh =constant
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Where P is Pressure, V is Velocity of fluid, p is density and h is the height of the container.
18. Write a program to find numerical differentiation using Finite differences Method by
importing NumPy and plot the numerical values using matplotlib libraries of python.
19. Write a program for bresenham’s line drawing algorithm.
20. Write a program for geometric transformation of a given object.
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Subject Code: KME 553 |

Internet of Things Lab

| LTP:002 | Credits:1 |

Proposed By MIET

The students will be able to TaB):z:?r:y
co1 Understand Internet of Things and its hardware and software components K2
C02 Interface /O devices, sensors & communication modules K3
co3 Remotely monitor data and control devices K3
co4 Design prototype of loT based smart system K4
CO5 Develop loT based projects for real life problem K6

List of Experiments:

S.No. Name of Experiment Outcome
e . Will be able to understand loT,
Familiarization with concept of loT, . .
) . Arduino/Raspberry Pi, and also able to
1 Arduino/Raspberry Pi and perform necessary . .
. . install software setup of Arduino/
software installation. )
Respberry Pi
To interface motor using relay with
) . ; Able to use relay to control motor and
2 Arduino/Raspberry Pi and write a program to turn . .
other mechanical devices
ON/OFF motor.
To interface sensors* with Arduino/Raspberry Pi .
. . /Rasp Y Able to retrieve data from sensors and to
3 and write a program to displaysensors data on the | . .
display it on computer screen
computer screen.
4 To interface OLED with Arduino/Raspberry Piand |Able to retrieve data from sensors and to
write a program to display sensor data on it. display it on OLED
To interface sensor with Arduino/Raspberry Pi and .
. /Rasp v Able to control relay with help of
5 write a program to turn ON/OFF Relay when .
. microcontroller and sensors
sensor data is detected.
To interface sensor with Arduino/Raspberry Pi and . .
. /Rasp : Y Able to control Solenoid valve with help of
6 write a program to turn ON/OFF Solenoid valve .
i microcontroller and sensors
when sensor data is detected.
To interface sensor with Arduino/Raspberry Pi and . .
. /. P Y Able to control linear actuator with help of
7 write a program to turn ON/OFF Linear Actuator .
i microcontroller and sensors
when sensor data is detected.
To interface sensor with Arduino/Raspberry Pi and .
. /Rasp y Able to control Starter Motor with help of
8 write a program to turn ON/OFF Starter Motor .
i microcontroller and sensors
when sensor data is detected.
To interface Bluetooth with Arduino/Raspberry Pi .
. /Rasp v Able to communicate sensor data from
9 and write a program to send sensor data to smart | .
. microcontroller to smart phone
phone using Bluetooth.
To interface Bluetooth with Arduino/Raspberry Pi
10 and write a program to turn Actuators* ON/OFF |Able to control actuators using mobile
when message is received from smart phone using|phone through Bluetoth
Bluetooth.
11  |Write a program on Arduino/Raspberry Pi to Able to upload status of devices and
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upload Sensor data to thingspeak cloud.

sensors on web cloud

Write a program on Arduino/Raspberry Pi to

Able to retrieve status of devices and

12 . .
retrieve sensors data from thingspeak cloud. sensors from web cloud
13 Develop loT based smart lock system for Motor  |Able to develop smart lock system of motor
cycle/Car cycle/car
14 |Develop loT based Smart water flow system Able to develop smart water flow system
. Able to develop smart home securit
15. |Develop loT based home security system P y

system

Components required-

1.

2.
3.
4

b

Lo N

Arduino with cable
Raspberry Pi with cable and memory card
Node MCU

*Sensors-IR, LDR, DHT11 sensor, Push button, Pressure senser, Temperature sensor, Vibration,

Rotation, Location, Torque, Sound, Weight etc.

*Actuators-LED, Buzzer, Relay Switch, Motors, Motor Drivers, OLED, Display, Linear Actuator,

Solenoid Valve, Starter Motor etc.

Bluetooth Module, Wi-fi Module, Ethernet Module
Smart Phone

Computer

Power Supply-5V, 12V, 3.3V

Internet facility
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Semester — V: Departmental Elective - I: Specialization — Manufacturing and Automation

\Subject Code: KME 051 \ Computer Integrated Manufacturing | LTP:300 \ Credits: 3 \
. Bloom
Course Outcome: Student will be able to
Taxonomy
o1 Understand the basic concepts of automation, computer numeric control K2
machining
Understand the algorithms of line generation, circle generation, transformation,
CO2 . . . K2
curve, surface modeling and solid modeling
Understand group technology, computer aided process planning, flexible
co3 . . K2
manufacturing, Industry 4.0, robotics
04 Understand information system and material handling in CIM environment, rapid K2
prototyping
CO 5 |Apply the algorithms of line & circle generation and geometric transformations K3
CO6 |Develop CNC program for simple operations K3
Unit 1

Introduction to Computer Integrated Manufacturing (CIM): Introduction to CAD, CAM, CIM, Automated
Manufacturing system; Need of automation, Basic elements of automation, Levels of automation,
Automation Strategies, Advantages & disadvantages of automation, Historical development and future
trends. Computer Integrated Manufacturing, Computers in manufacturing industries.

Unit 2
Principles of Computer Graphics:
Point plotting, drawing of lines, Bresenham’s circle algorithm.

Transformation in Graphics:
2D transformations — rotation, scaling, translation, mirror, reflection, shear — homogeneous
transformations — concatenation, 3D transformations.

Curves: Introduction to Hermite cubic splines, Bezier curves, B-spline curves, NURBS
Surface Modeling: Polygon surfaces, Quadric surfaces, Superquadric surfaces and blobby objects

Solid modeling: Boolean set operations, Primitive instancing, Sweep representation, Boundadry
representation, Constructive solid geometry,

Unit 3

Computer Aided Manufacturing:

NC in CAM — Principal types of CNC machine tools and their construction

features — tooling for CNC — ISO designation for tooling — CNC operating system

Programming for CNC machining — coordinate systems — manual part programming — computer assisted
part programming.

Unit 4
Group Technology: Group technology, Cellular Manufacturing, CAPP — Variant and Generative systems-
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Concurrent Engineering and Design for Manufacturing.

Flexible Manufacturing System: characteristics — economics and technological justification — planning,
installation, operation and evaluation issues — role of group technology and JIT in FMS — typical case
studies future prospects, Industry 4.0.

Robotics: Classification and specification — drive and controls — sensors - end effectors - grippers- tool
handling and work handling — machine vision — robot programming concepts — case studies in assembly.
Introduction to Programmable logical controller

Unit 5
Data and information in CIM: Management information system in CIM environment, MRP — MRP Il — ERP
- Capacity planning.

Material handling in CIM environment: Types — AGVS — AS/RS — Swarf handling and disposal of wastes —
single and mixed mode assembly lines — quantitative analysis of assembly systems.

Rapid prototyping: Need for rapid prototyping, Basic principles and advantages of RP, General features
and classifications of different RP techniques with examples.

Books and References:

1. MikellP.Groover - Automation , Production Systems and Computer IntegratedManufacturing, Second
edition, Prentice Hall of India.

2. Ibrahim Zeid - CAD/CAM theory and Practice, Tata McGraw Hill Publishing Co. Ltd.,Company Ltd.,

New Delhi.

YoramKoren,Control of machine tools,McGraw-Hill.

Hearn & Baker, Computer Graphics, Prentice Hall of India

5. Sunil Kumar Srivastava, Computer Aided Design: A Basic and Mathematical Approach, | K
International Publishing House

6. P.Radhakrishnan, - CAD/CAM/CIM, New Age International (P) Ltd., New Delhi

hw
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Semester — V: Departmental Elective - I: Specialization — Automation and Industry 4.0

\Subject Code: KME 052 \ Mechatronics Systems \ LTP:300 | Credits: 3 |
. Bloom
Course Outcome: Student will be able to
Taxonomy
CO 1 |Identify key elements of mechatronics and its representation by block diagram. K2
CO 2 |Understand the concept of sensors and use of interfacing systems. K2
CO 3 |Understand the concept and applications of different actuators K2
CO 4 |lllustrate various applications of mechatronic systems. K2
CO 5 |Develop PLC ladder programming and implementation in real life problem. K5

Unit I: Mechatronics & Its Scope

Mechatronics System: Introduction to Mechatronic Systems, Evolution, Scope, Application Areas, Basic
Elements and Control of Mechatronics systems, Advantages and disadvantages of Mechatronics,
Industrial applications of Mechatronics, autotronics, bionics, and avionics and their applications

Control System Concepts: Introduction to Control Systems, Elements of control system, Basic of open
and closed loop control with example.

Unit Il: Sensor & Transducer

Definition and classification of sensor and transducer, performance terminology, static and dynamic
characteristics, Principle of working and application of Inductive Proximity, Capacitive Proximity,
Photoelectric, Ultrasonic, Magnetic, Hall Effect, Tactile Sensor, load cell, LVDT and interfacing sensors in
Mechatronic system.

UNIT lll: ACTUATION SYSTEMS

Fluid Based Actuation: Concept of Hydraulic and Pneumatic Actuation system, Qil and Air preparation
unit, Direction Control Valve, Pressure Control Valve, Single and doubly actuated systems, Actuators and
Accumulators.

Electrical Actuation Systems: Introduction to Switching devices,Concept of Electro Mechanical
Actuation, Solenoids and Solenoid Operated Direction Control Valves, Principle of working of DC and 3
Phase Induction Motor, Stepper motors and Servo Motors with their merits and demerits.

UNIT IV: INDUSTRIAL CONTROLLERS
Programmable Logic Controllers: Basic Structure, Types and Working Principle, Concept of Scan Cycle
and Scan Time, |0’s and its Types, Selection Criteria and Applications

Programming Techniques: Ladder diagram —Concept of Contacts and Coil, Latching/ Holding Circuit,
Memory Bits, Timers and Counter.

UNIT V: MECHATRONICS APPLICATIONS:

Control of conveyor motor, sorting and packaging unit, pick and place robot, coin counter, operations of
bottling plant, domestic washing machine, use of PLC for extending and retracting pneumatic pistons
and their different combinations, automatic car park system, engine management system, other
applications in manufacturing.
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Text Books:
1. Rolf Isennann, " Mechatronics Systems", Springer, 2005.
2. W. Bolten, "Mechatronics", Pearson Education 2003.
3. HMT Ltd, "Mechatronics:, Tata McGraw Hill 1998.
4. K. P. Ramachandran, G.K. Vijayaraghavan, M.S. Balasundaram, Mechatronics - Integrated

Mechanical Electronic Systems, Wiley.
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Semester — V: Departmental Elective — I: Specialization — Design and Analysis

\Subject Code: KME 053 \ Finite Element Methods \ LTP:300 \ Credits: 3 |
. Bloom
Course Outcome: Student will be able to
Taxonomy

CO 1 |Understand the basic concepts of FEM and its applications. K2

CO 2 |Apply the procedure involved to solve a problem using Finite Element Methods. K3

CO 3 |Develop the element stiffness matrices using different approach. K3

CO 4 |Analyze 1D and 2D problem using different methods. K4

CO 5 |Analyze the complex geometric problems through FEM software packages. K4

Unit 1

Introduction, exact solution vs approximate solution, principle of FEM, application of FEM, general
procedure for finite element analysis, pre-processing, solution, post processing, Stresses and
Equilibrium; Boundary Conditions.

Unit 2

Strain-Displacement Relations, Stress—strain relations, Effect of temperature, various approximate
methods: weighted residual method, variational or Rayleigh Ritz method, Galerkin’s method, principle of
minimum potential energy.

Unit 3

Basic element shapes, generalized co-ordinates, polynomials, natural co-ordinates in one-, two- and
three-dimensions, Lagrange and Hermite polynomials, Application of Finite Element Methods to
elasticity problems and heat conduction Problems.

Unit 4
One dimensional problem of finite element model, Coordinates and Shape function, Potential-energy
approach, Galerkine approach, Assembly of Global Stiffness Matrix and Load Vector.

Plane trusses: Global and local coordinate system and stress calculation.
Beams and Frames: finite element formulation and calculation of Shear Force and Bending Moment.

Unit 5
Two-dimensional problem using Constant Strain Triangles and Four-node Quadrilateral, Problem
modelling and Boundary conditions.

Practical consideration in finite element applications, problem solving on a general purpose FEM
software package like ANSYS, ABAQUS, NISA etc.

Text Books:

1. Chandrupatla, T. R. and Belegundu, A. K., Introduction to Finite Elements in Engineering, Pearson
Education, India (2001).

2. Rao, S.S., Finite element method in engineering, 5th Edition, Pergaman Int. Library of Science, 2010.

Huebner, K. H., The Finite Element Method for Engineers, John Wiley, New York (2001).

4. logan, D. L., A first course in the finite element method,6th Edition, Cengage Learning, 2016.

w
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Semester — V: Departmental Elective — I: Specialization — Thermal Engineering

\Subject Code: KME 054 | C Engine, Fuel and Lubrication | LTP:300 \ Credits: 3 \
co Course Outcome Bloom
Taxonomy
CO 1 |Explain the working principle, performance parameters and testing of IC Engine. K2
Understand the combustion phenomena in Sl and Cl engines and factors
co2 | . . . K2
influencing combustion chamber design.
Understand the essential systems of IC engine and latest trends and developments
CO3 |. . K2
in IC Engines.
Understand the effect of engine emissions on environment and human health and
co4 . K2
methods of reducing it.
CO 5 |Apply the concepts of thermodynamics to air standard cycle in IC Engines K3
CO 6 |Analyze the effect of various operating parameters on IC engine performance. K4
Unit-I (9 Hours)

Introduction to I.C Engines: Engine classification and basic terminology, Two and four stroke engines, Sl
and Cl engines, Valve timing diagram, Valve mechanism- Push rod type, Overhead type (SOHC,DOHC).
Thermodynamic analysis of Air standard cycles: Otto cycle, Diesel cycle, Dual cycle, Comparison of Otto,
Diesel and Dual cycles Fuel air cycle, factors affecting the fuel air cycle, Actual cycle.

Testing and Performance: Performance parameters, Basic measurements, Blow by measurement,
Testing of Sl and Cl engines.

Unit-lI (7 Hours)
Combustion: Stages of Combustion in SI & Cl engine, Factors affecting combustion, Flame speed, Ignition
Delay, Abnormal combustion and its control.

Combustion chamber: Squish, Swirl & tumble, Combustion chamber design for SI & Cl engine & factors
affecting it.

Unit-llI (8 Hours)
Carburetion, Mixture requirements, Carburetors and fuel injection system in SI Engine, MPFI, Scavenging
in 2 Stroke engines.

Fuel injection in Cl engines, Requirements, Types of injection systems, Fuel pumps, Fuel injectors,
Injection timings.

Turbocharging & its types- Variable Geometry Turbocharger, Waste Gate Turbocharger, Effect of
turbocharging on power & emission.

Unit-IV (9 Hours)
Engine Emission and Control: Pollutant - Sources and types — Effect on environment and human health -
formation of NOx - Hydrocarbon Emission Mechanism - Carbon Monoxide Formation - Particulate
emissions - Methods of controlling Emissions - Catalytic converters and Particulate Traps - Selective
Catalytic Reduction(SCR) - Diesel Oxidation Catalyst (DOC).
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Fuels: Fuels for Sl and Cl engine, Important qualities of SI and Cl engine fuels, Rating of Sl engine and Cl
engine fuels, Dopes, Additives, Gaseous fuels, LPG, CNG, Biogas, Producer gas, Alternative fuels for IC
engines.

UNIT-V (9 Hours)
Engine Cooling and Lubrication: Different cooling systems, Radiators and cooling fans, Engine friction,
Lubrication principle, Type of lubrication, Lubrication oils, Crankcase ventilation.

Ignition System in S| Engine: Ignition system requirements, Magneto and battery ignition systems,
ignition timing and spark plug, Electronic ignition.

Recent trends in IC engine: Lean burn engine, Stratified charge spark ignition engine, Homogeneous
charge spark ignition engine, GDI.

Text Books
1. A Course in International Combustion Engines, by Mathur& Sharma, DhanpatRai& Sons.
2. |.C Engine, by Ganeshan, Tata McGraw Hill Publishers.

Reference Books

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

Internal Combustion Engine Fundamentals, by John B. Heywood, Tata Mcgraw Hill Publishers.
Engine Emission, by B. B. Pundir, Narosa Publication.

Engineering Fundamentals of Internal Combustion Engines by W.W. Pulkrabek, Pearson Education.
Fundamentals of Internal Combustion Engine by Gill, Smith, Ziurs, Oxford & IBH Publishing CO.
Fundamentals of Internal Combustion Engines by H.N. Gupta, Prentice Hall of India.

oukwnNeE
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Semester — V: Departmental Elective — I: Specialization — Automobile Engineering

\Subject Code: KAU 051 Automobile Engines & Combustion \L TP:300 \Credits: 3 \
Proposed By MIET
co Course Outcome Bloom
Taxonomy
CO 1 |Explain the working principle, performance parameters and testing of IC Engine. K2
02 Und.erstand the phenomena of combustion and its application in Sl and ClI K2
engines.
CO 3 |Understand the essential systems of IC engine. K2
Understand the effect of engine emissions on environment and human health and
co4 . K2
methods of reducing it.
CO 5 |Apply the concepts of thermodynamics to air standard cycle in IC Engines K3
CO 6 |Analyze the effect of various operating parameters on IC engine performance. K4
Unit-I (8 Hours)

Introduction to I.C Engines: Engine classification and basic terminology, Two and four stroke engines, Sl
and Cl engines, Valve timing diagram, Valve mechanism- Push rod type, Overhead type (SOHC,DOHC).

Thermodynamic analysis of Air standard cycles: Otto cycle, Diesel cycle, Dual cycle, Comparison of Otto,
Diesel and Dual cycles Fuel air cycle, factors affecting the fuel air cycle, Actual cycle.

Testing and Performance: Performance parameters, Basic measurements, Blow by measurement,
Testing of Sl and Cl engines.

Unit-lI (8 Hours)
Combustion and Flames Propagation:

Chemical composition— Flue gas analysis, Dew point of products, Stoichiometry, Stoichiometry relations,
theoretical air required for complete combustion, Enthalpy of formation, Heating value of fuel, Adiabatic
flame Temperature, Chemical equilibrium.

Flame stability, Burning velocity of fuels, Measurement of burning velocity, Factors affecting the burning
velocity, Flame Propagation, Flame Temperature— Theoretical, Adiabatic & Actual, Ignition Limits, Limits
of Inflammability.

Unit=Ill (7 Hours)
Combustion: Stages of Combustion in S| & Cl engine, Factors affecting combustion, Flame speed, Ignition
Delay, Abnormal combustion and its control.

Combustion chamber: Squish, Swirl & tumble, Combustion chamber design for SI & Cl engine & factors
affecting it.

Ignition System in S| Engine: Ignition system requirements, Magneto and battery ignition systems,
ignition timing and spark plug, Electronic ignition.
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Unit-IV (9 Hours)
Carburetion, Mixture requirements, Carburetors and fuel injection system in SI Engine, MPFI, Scavenging
in 2 Stroke engines.

Fuel injection in Cl engines, Requirements, Types of injection systems, Fuel pumps, Fuel injectors,
Injection timings.

Turbocharging & its types- Variable Geometry Turbocharger, Waste Gate Turbocharger, Effect of
turbocharging on power & emission.

UNIT-V (8 Hours)
Engine Emission and Control: Pollutant - Sources and types — Effect on environment and human health -
formation of NOx - Hydrocarbon Emission Mechanism - Carbon Monoxide Formation - Particulate
emissions - Methods of controlling Emissions - Catalytic converters and Particulate Traps - Selective
Catalytic Reduction(SCR) - Diesel Oxidation Catalyst (DOC).

Fuels & Lubricants: Fuels for SI and Cl engine, Rating of Sl engine and Cl engine fuels, Gaseous fuels,
LPG, CNG, Biogas, Different cooling systems, Type of lubrication, Lubrication oils, Crankcase ventilation.

Text Books

3. A Course in International Combustion Engines, by Mathur& Sharma, DhanpatRai& Sons.
4. Fuels and combustion, Sharma and Chander Mohan, Tata McGraw Hill

5. 1.CEngine, by Ganeshan, Tata McGraw Hill Publishers.

Reference Books

7. 1.CEngine Analysis & Practice by E.F Obert.

8. Internal Combustion Engine Fundamentals, by John B. Heywood, Tata Mcgraw Hill Publishers.

9. Engine Emission, by B. B. Pundir, Narosa Publication.

10. Engineering Fundamentals of Internal Combustion Engines by W.W. Pulkrabek, Pearson Education.
11. Fundamentals of Internal Combustion Engine by Gill, Smith, Ziurs, Oxford & IBH Publishing CO.

12. Fundamentals of Internal Combustion Engines by H.N. Gupta, Prentice Hall of India.
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Semester — V: Departmental Elective - Il: Specialization — Manufacturing and Automation

Subject Code: KME 055 | Advance welding | LTP:300 | Credits:3 |
. Bloom
Course Outcome: Student will be able to
Taxonomy
01 Understand the physics of arc welding process and various operating characteristics K2

of welding power source.
CO 2 |Analyse various welding processes and their applications. K3
Apply the knowledge of welding for repair & maintenance, along with the

cos weldability of different materials. K3

coa Apply the concept of quality control and testing of weldments in industrial K3
environment.

CO 5 |Evaluate heat flow in welding and physical metallurgy of weldments. K4

UNIT-I:
Introduction: Introduction to welding, application, classification and process selection criterion. Health
& safety in welding.

Welding Arc: Physics of welding arc, arc initiation, voltage distribution, arc characteristics, arc efficiency,
arc temperatures and arc blow.Mechanism and types of metal transfer.

Welding Power Sources: Types of welding power sources, operation characteristics and specifications.

UNIT-II:

Welding Processes: Shielded Metal Arc Welding (SMAW), Gas Metal Arc Welding (GMAW) Gas Tungsten
Arc Welding (GTAW) Plasma Arc, Submerged Arc Welding, Electro gas and Electroslag, Resistance
welding, Friction welding, Brazing, Soldering & Braze welding. Laser beam welding, Electron beam
welding, Ultrasonic welding, Explosive welding, Friction Stir Welding, Underwater welding.

Advances in Welding Processes: Narrow Gap, Tandem (Twin / Multi Wire) Welding, A-TIG, Hybrid
Welding processes, Magnetically impelled arc butt (MIAB) welding, welding automation and robotic
applications.

UNIT-III:
Heat Flow Welding: Weld thermal cycle, Temperature distribution, Peak temperature; Heat Affected
Zone (HAZ), heating, cooling and solidification rates.

Welding Metallurgy: Fundamentals of physical metallurgy, Principle of solidification of weld metal,
Reactions in weld pool - Gas metal reaction, Slag metal reaction, factors affecting changes in
microstructure and mechanical properties of HAZ, Micro and macro structures in weld metal and HAZ

UNIT-IV:
Repair & Maintenance Welding: Hardfacing, Cladding, Surfacing, Metallizing processes and Reclamation
welding.

Curriculum & Evaluation Scheme V & VI semester Page 26



MECHANICAL ENGINEERING#

Weldability: Effects of alloying elements on weldability, carbon equivalent, welding of plain carbon
steel, Stainless steel, Cast Iron and Aluminium alloys, Welding of Dissimilar Materials

UNIT-V:

Weld Design: Types of welds & joints, Welding Symbols, Weld defects and Remedies, Residual Stresses
& Distortion, Inspection and testing of welds: Introduction to Non Destructive Techniques; Destructive
Techniques - Bulk and Microhardness test, Wear test and types, corrosion test, tensile test, bend test,
SEM, EDS and XRD.

Welding Codes, WPS & PQR: Introduction to welding codes, 1SO, ASME and BIS specifications, Welding
Procedure Specification (WPS) & Procedure Qualification Record (PQR), Welding of pipe-lines and

pressure vessels.

Books and References:

1.  Welding and Welding Technology, by- Richard L. Little, McGraw Hill Education.
2. Welding Principals and Practices, by- Edwars R. Bohnart, McGraw Hill Education.
3.  Welding Engineering and Technology, by- R. S. Parmar, KhannaPublishsers.

4.  Welding Technology Fundamentals by William. A. Bowditch.

5.  Welding Technology by N K Srinivasan.

6. Welding Engineering and Technology by R S Parmar.

7. Modern Welding Technology by Howard B Cary and Scott Helzer.

8. Welding Handbooks (Vol. | & 11)

9. Advanced Welding Processes, Woodhead publishing, J. Norrish

10. ASME Sec. IX, Boiler and Pressure Vessel Code
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Semester — V: Departmental Elective - Il: Specialization — Automation and Industry 4.0

Subject Code: KME 056 Programming, Data Structures And Algorithms | LTP:300 | Credits: 3
Using Python
Course Outcome: Student will be able to Bloom
Taxonomy
01 Understand the numbers, math’s function, strings, list, tuples, and dictionaries in K2
pythons

CO 2 | Apply conditional statement and functions in python K3
CO 3 | Apply file handling techniques in python K3
CO 4 | Analyze the graphical demonstration in python K4
CO 5 | Apply techniques of Classes and Object Concept in Python K3
UNIT 1: Introduction (8 Hours)

Introduction to Python, Python IDE’s, Assignment statement, basic types - int, float, complex, bool,
Strings, Lists, bytes, byte array, Functions, Loop control statements-break, continue, pass, Anonymous
function-filter(),map(),reduce(), more about range().

UNIT 2: Data Structure (7Hours)
Arrays vs lists, Tuples and dictionaries, Sets, frozenset, Slicing,binary search, Efficiency, Selection Sort,
Insertion Sort, Recursion, Mergesort, Quicksort.

UNIT 3: Function and File Handling (8 Hours)
Function definitions, Global scope, nested functions, Lambda Function, List Comprehension, Exception
Handling, Standard input and output, Handling files, String functions, pass, del() and None

UNIT 4: Classes and Object (8 Hours)
Generating permutations, Stack, Queue, Circular Queue, Abstract datatypes, classes and objects, Classes
and objects in Python, User defined lists, Search trees, Tree, Graph, Hashing

UNIT 5: Algorithm (7 Hours)
Asymptotic Notation — Big-O, Big Omega, Big Theta Notation, Memorization and dynamic programming,
Grid paths, longest common subsequence, Matrix multiplication, Algorithms, and programming: simple
gcd, improving naive ged, Euclid's algorithm for ged.

Reference Books:

1. Guido van Rossum and Fred L. Drake Jr, An Introduction to Python — Revised and updated for Python
3.2, Network Theory Ltd., 2011

2. Allen B. Downey, “Think Python: How to Think Like a Computer Scientist, 2nd edition, Updated for
Python 3, Shroff/ OReilly Publishers, 2016

3. Robert Sedgewick, Kevin Wayne, Robert Dondero, Introduction to Programming in Python: An Inter-
disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016
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Semester — V: Departmental Elective — II: Specialization — Design and Analysis

\Subject Code: KME 057 \ Mechanical Vibrations \ LTP:300 \ Credits: 3 \
. Bloom
Course Outcome: Student will be able to
Taxonomy
CO 1 |Understand fundamentals of mechanical vibrations along with their classification. K2
CO 2 |Differentiate among single, two and multiple degree of freedom (DOF) systems. K3
Analyze, predict and measure the performance of systems undergoing single, two
co3 ) K4
and multiple DOF.
CO 4 |Design systems with optimized vibration absorption capabilities. K4
CO 5 |Apply the fundamentals to the real life problems like whirling of shaft K3
06 Solve complicated mathematical models using Numerical methods and software Ka
applications.
UNIT -1 (10 Hours)

Introduction, Classification of Vibration Systems, Harmonic motion, Vector representation of harmonic
motion, Natural frequency & response, Effects of vibration, superposition of simple harmonic motions,
beats, Fourier analysis-analytical method.

Single Degree Freedom System, Equation of motion, Newton’s method, D’Alembert’s principle, Energy
method etc., Free vibration, Natural frequency, Equivalent systems, Displacement, Velocity and
acceleration, Response to an initial disturbance, Torsional vibrations, Damped vibrations, Vibrations of
systems with viscous damping, Logarithmic decrement, Energy dissipation in viscous damping.

UNIT-1I (8Hours)

Single Degree Freedom: Forced Vibration Forced vibration, Harmonic excitation with viscous damping,
steady state vibrations, Forced vibrations with rotating and reciprocating unbalance, Support excitation,
Vibration isolation, Transmissibility, Vibration measuring instruments, Displacement, velocity, and
acceleration measuring instruments

UNIT- 1l (8Hours)

Two Degree Freedom systems Introduction, Principal modes, Double pendulum, Torsional system
withdamping, Coupled system, Principle of vibration absorber, Undamped dynamic vibration
absorbers,Torsional vibration absorber, Centrifugal pendulum absorbers, Vibration isolators and
Dampers.

UNIT- IV (10 Hours)
Multi-degree Freedom system: Exact Analysis, Undamped free and forced vibrations of multi-degree
freedom systems, influence coefficients, Reciprocal theorem, Torsional vibration of multi-degree rotor
system, Vibration of gear system, Principal coordinates, Continuous systems- Longitudinal vibrations of
bars, Torsional vibrations of circular shafts.

Multi Degree Freedom system: Numerical Analysis by Rayleigh’s method, Dunkerley’s, Holzer’s and
Stools methods, Rayleigh-Ritz method.
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UNIT-V (8Hours)
Critical speed of shafts, Whirling of uniform shaft, Shaft with one disc with and without damping,
Multi-disc shafts, Secondary critical speed.

Industrial case studies (any two) involving mechanical vibrations, their impact and performance analysis.
Introduction to the vibration analysis using MATLAB.

Books and References:

vk wn e

8.

Mechanical Vibrations- V.P. Singh, Dhanpatrai& Co.

Mechanical Vibrations- G. K. Grover, Jain Brothers, Roorkee.

Mechanical Vibrations- Kelly

Mechanical Vibrations- Tse, Morse & Hinkle

Case study Reference#tl: https://www.ijstr.org/final-print/july2018/Vibration-Analysis-Of-
Rotating-Machines-With-Case-Studies.pdf

Case study Reference#2:

https://www.researchgate.net/publication/254227083 Case studies of vibrations in_structures
Case study Reference#i3:
https://pdfs.semanticscholar.org/f2b6/39990c4ba52706f43d02fe1c59b9c3fabf2a.pdf

MOOC reference:https://www.youtube.com/playlist?list=PLSGws 74K01 pG3R7rgtDtrDZBjcTgPdR

Recommended software packages:

1.
2.

MATLAB
Any modelling and FEA tool like NX, Solid works etc.

Curriculum & Evaluation Scheme V & VI semester Page 30



MECHANICAL ENGINEERING#

Semester — V: Departmental Elective — ll: Specialization — Thermal Engineering

\Subject Code: KME 058 \ Fuels and Combustion \ LTP:300 \ Credits: 3 \
. Blooms
The students will be able to
Taxonomy
Cco1l Understand the properties of different types of fuel with their application. K2
CO2 | Classify different types of fuels. K2
CO3 | Understand the concept of combustion. K2
CO4 | Understand the fundamental concept of air pollution and its control. K2
CO5 | Calculate various properties of the fuels. K3
CO6 | Analyze the flue gases. K4

Unit-I

Classification and Properties of Fuels:

Fuels-Types and characteristics of fuels-Determination of properties of fuels-Fuel analysis Proximate and
ultimate analysis-Calorific value (CV), Gross and net calorific values (GCV,NCV)- Bomb Calorimetry-
empirical equations for CV estimation

Solid Fuels:

Origin of coal-Ranking of coal-Washing, cleaning, and storage of coal-Renewable Solid Fuels comparative
study of Solid, liquid and gaseous fuels-selection of coal for different industrial applications-
carbonization of coal

Unit-ll

Liquid Fuels:

Origin of crude oil-composition of crude petroleum-classification of crude petroleum-Removal of salt
from crude oil-processing of crude petroleum-Fractionation distillation ADU and VDU Cracking-
Hydrotreatment and Reforming

Gaseous Fuels:
Rich and lean gas-Wobbe index-Natural gas-Dry and wet natural gas-Foul and sweet NG-LPGLNG-CNG-
Methane-Producer Gas-Water gas-Coal Gasification-Gasification Efficiency

Unit-lll: Combustion and Flames Propagation

Chemical composition— Flue gas analysis, Dew point of products, Stoichiometry, Stoichiometry relations,
theoretical air required for complete combustion, Enthalpy of formation, Heating value of fuel, Adiabatic
flame Temperature, Chemical equilibrium.

Flame stability, Burning velocity of fuels, Measurement of burning velocity, Factors affecting the burning
velocity, Flame Propagation — Solid, Liquid & Gaseous Fuels Combustion, Flame Temperature—
Theoretical, Adiabatic & Actual, Ignition Limits, Limits of Inflammability.

Unit-IV: Combustion Equipment

Analysis of flue gases by Orsat apparatus-Combustion of solid fuels-grate firing and pulverized fuel firing
system-Fluidized bed combustion-Circulating fluidized bed boiler, Qil Burners, Gas Burners, Factors
affecting burners and combustion, Combustion in I.C. Engines, Combustion in gas turbine and jet engines

Curriculum & Evaluation Scheme V & VI semester Page 31




MECHANICAL ENGINEERING#

Unit-V: Air Pollution
Types of pollution, Combustion generated air pollution, Effects of air pollution, Pollution of fossil fuels

and its control, Pollution from automobiles and its control, Emission by diesel engines, Emission

Standards.

Text book (s):
1. Kenneth K.K., Principles of Combustion, 2nd ed., Wiley Publications, USA, 2012

2.  Sharma and Chander Mohan, Fuels and combustion, Tata McGraw Hill
3.  Phillips H.J., Fuels-solid, liquid, and gases—Their analysis and valuation, 1st ed., Foster Press, USA,

2010

Reference Books:
1. Speight J.G., The Chemistry and Technology of Coal, 3rd ed., Taylor and Francis Ltd., USA, 2016

2.  SarkarS., Fuels and combustion, 3rd ed., Universities Press, India, 2009
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Semester — V: Departmental Elective — lI: Specialization — Automobile Engineering

Subject Code: KAU 052 | Automotive chassis and suspension | LTP:300 | Credits:3 |
. Blooms
Course Outcomes: The students will be able to
Taxonomy
CO-1 Understand different types of automotive chassis and frames used in K2
automobiles.
CO-2 |Understand transmission and drive line components used in automobile. K2
CO-3 |Understand the axles and types of steering system in automobile. K2
co-a Understand the constructional features of barking, suspension system, wheels K2
and tyres in automobile application.
CO-5 Understand the recent advancements made in chassis components of K2
automobile.
CO-6 Apply the concepts of braking and steering system to design the same for K3
automobile application.
Unit |

Chassis Layouts and Frames
Definition of Chassis, Types of Chassis Layout with reference to Power Plant Location and Drive

Automotive Frames - Material Selection and its Constructional Details, Various types, Different Loads
acting on Frame, Testing of Automotive Frames.

Unit Il
Transmission: Clutches- Requirements and its types, Gear Box: Need and requirements, Types of manual
gear boxes, Gear ratio Calculation.

Drive Line: Propeller Shaft - Design Considerations & Constructional Details, Universal Joints, Constant
Velocity Joints, Hotchkiss Drive, Torque Tube Drive, Radius Rods and Stabilizers, Final drive - Different
types, Multi-axle Vehicles, Differential - Working Principle and Constructional Details, Non-Slip
Differential, Differential Locks.

Unit 1l

Suspension System: Need; factors influencing ride comfort; types; suspension springs-leaf spring, coil
spring & torsion bar; spring materials; independent suspension; rubber suspension; pneumatic
suspension; hydraulic suspension, shock absorbers-liquid & gas filled.

Braking Systems: Stopping Distance, Braking Efficiency, Weight Transfer during Braking, Drum Brakes -
Constructional Details, Leading and Trailing Shoe, Braking Torque, Disc Brake - Types and Constructional
Details, Hydraulic Braking System, Pneumatic Braking System, Power—Assisted Braking System, Factors
affecting brake performance, operating temperature, Area of brake lining, clearance.
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Unit IV

Axles: Live and Dead Axles, Constructional Details, Different Types of Loads acting on Drive Axles, Rear
Axle Shaft Supporting Types: Semi Floating, Full Floating, Three Quarter Floating, Axle Housings and
Types

Steering System: Types of Front Axles and Stub Axles, Front Wheel Geometry, Condition for True Rolling
Motion of Wheels during Steering, Steering Mechanisms, Steering Error Curve, Steering Linkages,
Different Types of Steering Gears, Slip Angle, Over Steer and Under Steer, Reversible and Irreversible
Steering, Hydraulic Power Assisted Steering, Turning Radius Calculation.

Unit VvV

Wheels and Tyres: Types of Wheels, Construction, Structure and Function, Forces acting on wheels,
Wheel Dimensions, Wheel Balancing, and Wheel Alignment. Structure and Function of Tyres, Static and
Dynamic Properties of Pneumatic Tyres, Types of Tyres, Materials, Tyre Section & Designation, Factors
affecting Tyre Life, Tyre Rotation.

Bearings: Functions; classification of bearings; bearing materials; automotive bearings.
Recent Trends in Chassis Systems: Special Steering Columns, 4 wheel steering system, Electric Power

Steering, Anti—Lock Braking System, Traction Control Systems, Electronic Brake force Distribution
Systems, Corner Stability Control, Hill Assist, and Autonomous Braking System.

Text Books:

1. Automobile engineering", Dr. Kripal Singh.

2. Automobile engineering" R.B. Gupta, SatyaPrakashan.

References:

1. Heldt P.M., "Automotive chassis", Chilton Co., New York.

2. Giles J.G., "Steering, Suspension and tyres", lliffe Book Co., London.
3. A.K. Babu, Automotive Mechanics, Khanna Publishing House
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Subject Code: KME 601 | Refrigeration & Air Conditioning | LTP:310 |Credits: 4
. Blooms
The students will be able to
Taxonomy
co1 Understand the basics concepts of Refrigeration & Air-Conditioning and its future K2
prospects.
o2 Explain the construction and working of various components in Refrigeration & K2
Air-Conditioning systems.
CO3 |Understand the different types of RAC systems with their respective applications. K2
Apply the basic laws to the thermodynamic analysis of different processes
cosa | . . . . e K3
involved in Refrigeration and Air-Conditioning.
Apply the basic concepts to calculate the COP and other performance
CO5 . K3
parameters for different RAC systems
CO6 |Analyze the effects of performance parameters on COP. K4
Unit-1 8 Hours

Refrigeration:
Introduction to refrigeration system, Methods of refrigeration, Unit of refrigeration, Refrigeration effect,
Carnot refrigeration cycle, Refrigerator and Heat Pump, C.O.P.

Air Refrigeration cycle:

Open and closed air refrigeration cycles, Reversed air Carnot cycle, Bell Coleman or Reversed Joule air
refrigeration cycle, Need of Aircraft refrigeration, Classification of aircraft refrigeration system. Boot
strap refrigeration, Regenerative, Reduced ambient, Dry air rated temperature (DART).

Unit-2 8 Hours
Vapour Compression System:

Reversed vapour Carnot cycle, limitation of Reversed vapour Carnot cycle, Simple vapour compression
cycle, Analysis of vapour compression cycle, Use of T-S and P-H charts, Effect of change in suction and
discharge pressures on C.0.P, Effect of sub cooling of condensate & superheating of refrigerant vapour
on C.0.P of the cycle, Actual vapour compression refrigeration cycle,

Multistage System:
Multistage vapour compression system requirement, Different configuration of multi pressure system,
Removal of flash gas, Intercooling, Multi evaporator system, Cascade system.

Unit-3 8 Hours
Vapour Absorption system;

Working Principal of vapour absorption refrigeration system, Comparison between absorption &
compression systems, Elementary idea of refrigerant absorbent mixtures, Temperature — concentration
diagram & Enthalpy — concentration diagram , Adiabatic mixing of two streams, Ammonia — Water
vapour absorption system, Lithium- Bromide water vapour absorption system, Comparison, Three fluid
system.
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Refrigerants:

Classification of refrigerants, Nomenclature, Desirable properties of refrigerants, Common refrigerants,
Secondary refrigerants, and Environment friendly refrigerants, Anti-freeze solution, Phase changing
materials, Ozone layer depletion and global warming considerations of refrigerants, Selection of
refrigerants, Future Refrigerants like Hydrofluoro-Olefines

Unit-4 8 Hours

Air Conditioning:

Introduction to air conditioning, Psychrometric properties and their definitions, Psychrometric chart,
Different Psychrometric processes, Air Washers, Cooling towers & humidifying efficiency, Thermal
analysis of human body, Effective temperature and comfort chart, Cooling and heating load calculations,
Selection of inside & outside design conditions, Heat transfer through walls & roofs, Infiltration &
ventilation, Internal heat gain, Sensible heat factor ( SHF ), By pass factor, Grand Sensible heat factor
(GSHF), Apparatus dew point (ADP).

Window air Conditioner, Simple air conditioning system, Air conditioning system with ventilation.

Unit-5 8 Hours
Refrigeration System Equipment:

Compressors, Condensers, Expansion Devices and Evaporators, Elementary knowledge of transmission
and distribution of air through ducts and fans,

Application:
Food preservation, Transport refrigeration, Cold storage, Refrigerates Freezers, Ice plant, Water coolers,
Comfort and Industrial air conditioning Refrigeration.

Other systems:
Cryogenic liquefaction and refrigeration systems, Brief introduction of Thermo-electric refrigeration
system, Steam jet refrigeration system, Vortex tube refrigeration system, Magnetic refrigeration system.

Reference Books:

1. Refrigeration and Air conditioning by C.P Arora, McGraw-Hill

2. Refrigeration and Air conditioning, by Manohar Prasad, New Age International (P) Ltd. Pub.
3. Refrigeration and Air conditioning by R.C. Arora, PHI

4. Principles of Refrigeration by Roy J. Dossat. Pearson Education

5. Refrigeration and Air conditioning by Stoecker& Jones. McGraw-Hill

6. Refrigeration and Air conditioning by Arora&Domkundwar. DhanpatRai

7. Thermal Environment Engineering. By Kuhen, Ramsey &Thelked
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Subject Code: KME 602 | Machine Design | LTP:310 | Credits:4 |
. Blooms
Course Outcomes: The student will be able to
Taxonomy
CO 1 |Recall the basic concepts of Solid Mechanics to understand the subject. K2
CO 2 |Classify various machine elements based on their functions and applications. K2
Apply the principles of solid mechanics to machine elements subjected to static
co3 . K3
and fluctuating loads.
Analyze forces, bending moments, twisting moments and failure causes in various
co4 . . K4
machine elements to be designed.
CO 5 |Design the machine elements to meet the required specification. K5
Unit | 8 Hours

Introduction

Definition, Design requirements of machine elements, Design procedure, Standards in design, Standards
designation of carbon & alloy steels, Selection of preferred sizes, Selection of materials for static and
fatigue loads, Design against Static Load

Design against Fluctuating Loads
Cyclic stresses, Fatigue and endurance limit, Stress concentration factor, Stress concentration factor for
various machine parts, Design for finite & infinite life, Soderberg, Goodman, Gerber criteria

Unit Il 8 Hours
Riveted Joints

Riveting methods, materials, Types of rivet heads, Types of riveted joints, Caulking and Fullering, Failure
of riveted joint, Efficiency of riveted joint, Design of boiler joints, Eccentric loaded riveted joint

Welded Joints
Stress relieving of welded joints, Butt Joints, Fillet Joints, Strength of Butt Welds, Strength of parallel
fillet welds, Strength of transverse fillet welds

Shafts

Cause of failure in shafts, Materials for shaft, Stresses in shafts, Design of shafts subjected to twisting
moment, bending moment and combined twisting and bending moments, Shafts subjected to fatigue
loads, Design for rigidity, Keys, Types of keys, Selection of square and flat keys, Strength of sunk key

Unit I 8 Hours
Spur Gears

Tooth forms, System of gear teeth, contact ratio, Standard proportions of gear systems, Interference in
involute gears, Backlash, Selection of gear materials, Gear manufacturing methods, Design
considerations, Beam strength of gear tooth, Dynamic tooth load, Wear strength of gear tooth, Failure
of gear tooth, Design of spur gears, AGMA and Indian standards.
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Helical Gears
Terminology, Proportions for helical gears, Force components on a tooth of helical gear, Virtual number
of teeth, Beam strength and wear strength of helical gears, Dynamic load on helical gears, Design of
helical gears.

Introduction, Classification and Applications of Bevel & Worm Gears

Unit IV 8 Hours
Sliding Contact Bearing

Types, Selection of bearing, Plain journal bearing, Hydrodynamic lubrication, Properties and materials,
Lubricants and lubrication, Hydrodynamic journal bearing, Heat generation, Design of journal bearing.

Rolling Contact Bearing

Advantages and disadvantages, Types of ball bearing, Thrust ball bearing, Types of roller bearing,
Selection of radial ball bearing, Bearing life, Selection of roller bearings, Dynamic equivalent load for
roller contact bearing under constant and variable loading, Reliability of Bearing.

Unit VvV 8 Hours
IC Engine Parts

Selection of type of IC engine, General design considerations, Design of Cylinder and cylinder head;
Design of piston, piston ring and gudgeon pin;

Friction Clutches
Clutches, Difference between coupling and clutch, Single plate friction clutch, Torque transmitting
capacity, Multi-Disk Clutches, Friction Material

Note: Design data book is allowed in the examination

Text Books:

1. Design of Machine Elements-V.B. Bhandari, McGraw Hill Co.
2. Design of Machine Elements, Sharma and Purohit, PHI.
Reference Books:

1. Mechanical Engineering Design, 9e — Joseph E. Shigely, McGraw Hill Education.

2. Machine Design-Maleev and Hartman, CBS Publishers.

3. Design of Machine Design-M.F. Spott, Pearson Education.

4. Elements of Machine Component Design, Juvinal&Marshek, John Wiley & Sons.

5. Machine design, Robert L. Norton, Pearson Education

6. Theory & Problem of Machine Design (Schaum’s Outline Series) Hall, Holowenko, Laughlin, Tata
McGraw Hill Co.

7. Machine Design-Sharma and Agrawal, S.K. Kataria& Sons.

8. Machine Design, U C Jindal, Pearson Education.

Curriculum & Evaluation Scheme V & VI semester Page 38



MECHANICAL ENGINEERING#

Subject Code: KME 603 ‘ Theory of Machines ‘ LTP:310 Credits: 4
. Blooms
Course Outcomes: The students will be able to
Taxonomy
CO1 |Understand the principles of kinematics and dynamics of machines. K2
CO2 [Calculate the velocity and acceleration for 4-bar and slider crank mechanism K3
CO3 |Develop cam profile for followers executing various types of motions K3
CO4 |Apply the concept of gear, gear train and flywheel for power transmission K3
o5 Apply dynamic force analysis for slider crank mechanism and balance rotating & K3
reciprocating masses in machines.
CO6 Apply the concepts of gyroscope, governors in fluctuation of load and brake & K3
dynamometer in power transmission
Unit | (09 Hours)

Introduction, mechanisms and machines, kinematics and kinetics, types of links, kinematic pairs and
their classification, types of constraint, degrees of freedom of planar mechanism, Grubler’s equation,
mechanisms, inversion of four bar chain, slider crank chain and double slider crank chain.

Velocity analysis: Introduction, velocity of point in mechanism, relative velocity method, velocities in
four bar mechanism, instantaneous center.

Acceleration analysis: Introduction, acceleration of a point on a link, acceleration diagram, Corioli’s
component of acceleration, crank and slotted lever mechanism,.

Unit Il (10 Hours)
Cams: Introduction, classification of cams and followers, cam profiles for knife edge, roller and flat faced
followers for uniform velocity, uniform acceleration

Gears and gear trains: Introduction, classification of gears, law of gearing, tooth forms and their
comparisons, systems of gear teeth, length of path of contact, contact ratio, minimum number of teeth
on gear and pinion to avoid interference, simple, compound, reverted and planetary gear trains, sun and
planet gear train.

Unit 1l (08 Hours)
Force analysis: Static force analysis of mechanisms, D’Alembert’s Principle, dynamics of rigid link in
plane motion, dynamic force analysis of planar mechanisms, piston force and crank effort. Turning
moment on crankshaft due to force on piston, Turning moment diagrams for single cylinder double
acting steam engine, four stroke IC engine and multi-cylinder engines, Fluctuation of speed, Flywheel.

Unit IV (09 Hours)
Balancing: Introduction, static balance, dynamic balance, balancing of rotating masses, two plane
balancing, graphical and analytical methods, balancing of reciprocating masses, balancing of single
cylinder engine.
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Governors: Introduction, types of governors, characteristics of centrifugal governors, gravity controlled
and spring controlled centrifugal governors, hunting of centrifugal governors, inertia governors. Effort
and Power of governor

UnitVv (09 Hours)
Brakes and dynamometers: Introduction, Law of friction and types of lubrication, types of brakes, effect
of braking on rear and front wheels of a four wheeler, dynamometers, belt transmission dynamometer,
torsion dynamometer, hydraulic dynamometer

Gyroscope: Space motion of rigid bodies, angular momentum, gyroscopic couples, gyroscopic
stabilization, ship stabilization, stability of four wheel and two wheel vehicles moving on curved paths.

Text / Reference Books

1. Kinematics and dynamics of machinery: Wilson and Sadler, Third edition, Pearson.

2. Theory of Mechanisms and Machines: Amitabh Ghosh and Ashok Kumar Mallik, Third Edition
Affiliated East-West Press.

3. Theory of Machines and Mechanisms: Joseph Edward Shigley and John Joseph Uicker, Jr. Oxford
University Press

4. Kinematics and dynamics of machinery: R L Norton, McGraw Hill

5. Theory of Machines: S.S. Rattan, McGraw Hill

6. Theory of Machines: Thomas Bevan, CBS Publishers.

Suggested Software
MechAnalyzer
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Subject Code: KME 651 | Refrigeration & Air Conditioning Lab | LTP:002 | Credits:1 |
] Blooms
The students will be able to:
Taxonomy
CO1 |petermine the performance of different refrigeration and air-conditioning systems. K3
co2 Apply the concept of psychrometry on different air cooling systems. K3
co3 |Interpret the use of different components, control systems and tools used in RAC K3
systems
CO4 |pemonstrate the working of practical applications of RAC systems. K2

Minimum eight experiments out of the following:

1. Experiment on refrigeration test rig and calculation of various performance parameters.

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

3. Study of Psychrometer and determination of humidity of air using Sling Psychrometer.

4, To study and perform experiment on vapour absorption apparatus.

5. To study the air washer and perform different psychometric processes on air washer.

6. Study of desert coolers and determine the change in temperature and humidity of ambient air.

7. Handling, use and familiarization with refrigeration tools and accessories such as: Tube cutter;
Tube bender [spring type]; Flaring tool; Swaging tool; Pinch off etc.

8. Study of window air conditioner.

9. Study of Hermetically sealed compressor.

10. To study basic components and control devices of refrigeration and air-conditioning system.
11. Experiment on Ice-plantand calculation of various performance parameters.

12.  Visit of a central air conditioning plant and its detailed study.

13.  Visit of cold-storage and its detailed study.
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Subject Code: KME 652 | Machine Design Lab | LTP:002 | Credits:1 |
. Blooms
Course Outcomes: The student will be able to
Taxonomy
Apply the principles of solid mechanics to design various machine Elements
Co-1 . . . K3
subjected to static and fluctuating loads.
CO-2 Write computer programs and validate it for the design of different machine Ka
elements
CO-3 |Evaluate designed machine elements to check their safety. K5

Design of Machine Elements

Design a knuckle joint subjected to given tensile load.

Design a riveted joint subjected to given eccentric load.

Design of shaft subjected to combined constant twisting and bending loads

Design a transverse fillet welded joint subjected to given tensile load.

Design & select suitable Rolling Contact Bearing for a shaft with given specifications
Design a cylinder head of an IC Engine with prescribed parameters.

Design of Piston & its parts of an IC Engine

NouswNeE P>

B. Computer Programs for conventional design

Computer and Language

Students are required to learn the basics of computer language such as C/C++/MATLAB so that they
should be able to write the computer program.

1. Design a pair of Spur Gear with given specifications to determine its various dimensions using
Computer Program in C/C++.

2. Design a pair of Helical Gear with given specifications to determine its various dimensions using
Computer Program in C/C++.

3. Design of Sliding Contact Bearing with given specifications & determine its various parameters using
Computer Program in C/C++.
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Subject Code: KME 653 | Theory of Machines Lab | LTP:002 | Credits:1 |
] Blooms
The students will be able to:
Taxonomy
co1 Demonstrate various mechanisms, their inversions and brake and clutches in K2
automobiles
CO2 |Apply cam-follower mechanism to get desired motion of follower. K3
co3 Apply t'he. concepts of gears and gear train to get desired velocity ratio for power K3
transmission.
CO4 |Apply the concept of governors to control the fuel supply in engine. K3
CO5 |Determine the balancing load in static and dynamic balancing problem K3

List of Experiments

(Minimum eight experiments out of the following)

NOTE: Student has to write computer program in C / C++ / Python and to run to compute the output

values for at least ONE experiments.

1. Tostudy various types of kinematics links, pairs, chains & Mechanisms

2.  To study Whitworth Quick Return Motion Mechanisms, Reciprocating Engine Mechanism, and
Oscillating Engine Mechanism

3.  Tostudy of inversions of four bar linkage

4.  To study of inversions of single/double slider crank mechanisms

To study various types of gear (Helical, cross helical, worm, bevel gear) and gear profile (involute

and cycloidal) and condition for interference Helical, cross helical, worm, bevel gear

To compute the output velocity invarious gear trains

To study gyroscopic effects through models

To determine gyroscopic couple on Motorized Gyroscope

To perform experiment on dead weight type governor to prepare performance characteristic

Curves, and to find stability & sensitivity

10. To perform experiment on spring controlled governor to prepare performance characteristic
Curves, and to find stability & sensitivity

11. To determine whirling speed of shaft theoretically and experimentally

12. To perform the experiment for static / dynamic balancing

13. To perform experiment on brake

14. To perform experiment on clutch

15. To perform the experiment for static / dynamic balancing.

16. To perform experiment on longitudinal vibration
17. To perform experiment on transverse vibration

v

L N
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Semester — VI: Departmental Elective - Ill: Specialization — Manufacturing and Automation
\Subject Code: KME 061 \ Nondestructive Testing | LTP:300 \ Credits: 3 \
. Bloom
Course Outcome: Student will be able to
Taxonomy
CO 1 |Understand the concept of destructive and Non-destructive testing methods. K2
02 Explain the working principle and application of die penetrant test and magnetic K2
particle inspection.
CO3 |Understand the working principle of eddy current inspection. K2
CO 4 |Apply radiographic techniques for testing. K3
o5 Apply the principle of Ultrasonic testing and applications in medical and engineering K3
areas.
Unit-1:

Introduction to NDT, DT, advantages & limitations of NDT, classification of NDT methods, Comparison
with DT, Terminology, Flaws and Defects. Scope of NDT.Codes, Standards and Certifications in NDT.

Visual Inspection— Equipment used for visual inspection, Borescopes, Application of visual inspection
tests in detecting surface defects and their interpretation, advantages & limitations of visual inspection,
Visual Inspection in Welding.

Unit-1l:

Liquid Penetrant Testing — Principle, Scope, Testing equipment, Advantages, Limitations, types of
penetrants and developers, standard testing procedure, Zyglo test, Illustrative examples and
interpretation of defects.

Magnetic Particle Inspection — Principle, Scope, Testing equipment, Advantages, Limitations, Application
of MPI & standard testing procedure, DC & AC magnetization, Skin Effect, different methods to generate
magnetic fields, Illustrative examples and interpretation of defects.

Unit-lll:

Radiographic Testing — Introduction to electromagnetic waves and radioactivity, various decays,
Attenuation of electromagnetic radiations, Photoelectric effect, coherent scattering and Incoherent
scattering, Beam geometry.

X-ray Radiography — Principle, equipment & methodology, applications, source, types of radiations and
limitations; y-ray Radiography — Principle, equipment, y-ray source & technique; Radiography Image
Quality Indicators, Film Processing, advantages of y-ray radiography over X-ray radiography. Precautions
against radiation hazards.

Unit-IV:

Ultrasonic Testing — Introduction, Principle, Piezoelectricity and Piezoelectric Transducers, Wave
propagation, Ultrasonic probes, selection of angle probes, Acoustic Impedance, Reflection and
transmission coefficient, Snell’s law, standard testing procedure & calibration, advantages & limitations.
Data representation - A-scan, B-scan, C-scan. Applications in inspection of welded joints, castings,
forgings and dimensional measurements. Introduction to TOFD & Phased Array Ultrasonic Testing.
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Unit-V:

Special NDT Techniques:

Eddy Current Inspection— Introduction, Principle, Methods, scope, Equipment, types of probes,
Sensitivity, standard testing procedure, advanced ECT methods, advantages and limitations.

Acoustic Emission Technique— Introduction, Types of AE signal, Principle, Advantages & Limitations,
Interpretation of Results, Applications.

Holography, Thermography— Introduction, Principle, advantages, limitations and applications.

Books and References:
1. Non-Destructive Testing and Evaluation of Materials, by- Prasad, McGraw Hill Education.
2. Practical Non-destructive Testing, by- Baldev Raj, T. Jayakumar, M. Thavasimuthu, Woodhead
Publishing.
Non-Destructive Testing Techniques, by- Ravi Prakash, New Age International.
Non destructive Testing Handbook, by Robert C. McMaster, American Society for Nondestructive.
Introduction to Non destructive Testing: A Training Guide, by- Paul E. Mix, wiley.
Electrical and Magnetic Methods of Non-destructive Testing, by- J. Blitz, springer.
Practical non destructive testing by Raj, Baldev.
Basics of Non-Destructive Testing, by Lari& Kumar, KATSON Books.
ASME Sec. V, boiler and pressure vessel code

LN U AW
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Semester — VI: Departmental Elective - Ill: Specialization — Automation and Industry 4.0
\Subject Code: KME 062 \ Artificial Intelligence \ LTP:300 \ Credits: 3 \
Course Outcomes: Students are able to Bloom's
Taxonomy
CO1 ([Understand concepts of Artificial Intelligence K2
CO 2 (Solve problem by Search-I & Search-lI K3
CO 3 [Understand Knowledge representation K2
CO4 |[Apply concepts of Learning methods K3
CO5 [Analyse Decision Networks K4
CO 6 (Build planning graphs K5
Unit 1: (9Hours)

Introduction of Artificial Intelligence, Intelligent Agents, and Behaviors of Artificial Agents, Structure of
Intelligent Agents. Problem solving and state space search, Uninformed Search, Heuristic search, Best-
First Search, Heuristic Functions, Constraints satisfaction problem, Iterative Improvement Algorithms.

(Recommended lab practice sessions: Games as Search Problems, Alpha-Beta Pruning, State-of-the-Art
Game Programs.)

Unit 2: (8Hours)
Introduction to Knowledge Representation, Propositional Logic, 1st order logic-l, 1st order logic-Il,
Inference in First-Order Logic, Using First-Order Logic, Building a Knowledge Base, Logical Reasoning
Systems; Indexing, Retrieval, and Unification, Inference in FOL-Il, Answer Extraction.

Unit 3: (9Hours)
Procedural control of reasoning, reasoning under uncertainty, Bayesian Networks, Decision Networks,
Uncertain knowledge and reasoning, The Axioms of Probability, Bayes' Rule and Its Use, Probabilistic
Reasoning Systems, Making Simple Decisions, Making Complex Decisions, Introduction to Planning,
Practical Planning and Acting, Inductive Learning, Learning from Observations.

Unit 4: (7Hours)
Neural Networks: Learning in Neural Networks, How the Brain Works, Perceptron, Multilayer Feed-
Forward Networks, Applications of Neural Networks, Introduction to Learning, Kinds of Learning,
Supervised and Unsupervised Learning, Clustering, Reinforcement Learning.

Learning a Function, Aspects of Function Learning, and Types of function learning aspects: Memory,
Averaging and Generalization, Example problems based on Function Learning.Learning methods,
Nearest Neighbor, Decision Trees, and Neural Networks.

Unit 5: (7Hours)
Intelligent Agents, Types of Communicating Agents, A Communicating Agent, Practical Natural Language
Processing: Practical Applications, Efficient Parsing, Scaling Perception: Image-Processing Operations for
Early Vision, Using Vision for Manipulation and Navigation, Speech Recognition. Robotics: Tasks: What
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Are Robots Good For? Parts: What Are Robots Made Of? Architectures, Configuration Spaces: A
Framework for Analysis, Navigation and Motion Planning
Text Book:

1.  Stuart Russell, Peter Norvig, “Artificial Intelligence — A Modern Approach”, Pearson Education
Reference Books:
2. Elaine Rich and Kevin Knight, “Artificial Intelligence”, McGraw-Hill
3. E Charniak and D McDermott, “Introduction to Artificial Intelligence”, Pearson Education
4. Dan W. Patterson, “Artificial Intelligence and Expert Systems”, Prentice Hall of India,
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Semester — VI: Departmental Elective — lll: Specialization — Design and Analysis
Subject Code: KME 063 | Tribology | LTP:300 | Credits:3 |
. Bloom
Course Outcome: Student will be able to
Taxonomy
CO 1 |ldentify and explain various friction and wear mechanisms. K2
CO 2 |Select proper lubricants for different applications. K3
CO 3 |Select suitable lubrication methods in different bearings. K3
CO 4 |Study the surfaces coating techniques for reduction of wear. K3
CO 5 |Analyze the impact of friction in various kinematic pairs. K4

UNIT -l Lubrication and Lubricants

Introduction to tribology, tribology in industry, basics modes of lubrication, oil viscosity, temperature
and pressure dependence of viscosity, Viscosity index, viscosity measurement, properties of lubricants,
temperature characteristics of lubricants, lubricant impurities and contaminants, mineral oils based
lubricants, synthetic oils based lubricants, emulsions and aqueous lubricants, greases, and lubricant
additives.

UNIT -lI Friction and Wear

Friction-causes of friction, theories of dry friction; adhesion theory, abrasive theory, junction growth
theory, laws of rolling friction, friction measurement, friction instabilities.

Wear- classification; abrasive wear, erosive wear, cavitation wear, adhesive wear, corrosive wear,
oxidative wear, fatigue wear, factors affecting wear, measurement of wear, theories of wear,
approaches to friction control and wear prevention.

UNIT -1l Lubrication of Bearings

Theory of hydrodynamic lubrication, mechanism of pressure development in oil film, jet lubrication, mist
lubrication, lubrication utilizing under race passage, concept of journal bearing, minimum oil film
thickness, porous bearings, flat plate thrust bearing, tilting pad bearings, hydrostatic lubrication,
squeeze film lubrication, elasto-hydrodynamic lubrication, rolling element bearings, gas lubricated
bearings, and hybrid bearings.

UNIT -IV Solid Lubrication and Surface Treatment

Lubrication by solids, friction and wear characteristics of lamellar solids, reduction of friction by soft
metallic films, deposition methods of solid lubricants, techniques for producing wear resistant coatings,
characteristics of wear resistant coatings.

UNIT -V Friction, Lubrication and Wear in Kinematic pairs

The concept of friction angle, friction stability, friction in slideways, friction in screws with square
threads, friction in screws with triangular threads, mechanism and operation of plate clutch, cone clutch,
rim clutch, centrifugal clutch, and belt drives, tribo design aspects of labyrinth seals, analysis of line
contact lubrication, analysis of point contact lubrication, cam follower system, traction in the contact
zone, and hysteresis losses.

Books and References:
1. Fundamentals of Engineering Tribology with Applications by Harish Hirani, Cambridge English
(2017)
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2.  Applied Tribology (Bearing Design and Lubrication), by Michael M Khonsari, John Wiley & Sons
(2001).

3.  Principles of Tribology, by J Halling, The Macmillan Press Ltd,London, (1975).

4.  Friction, Wear, Lubrication:A textbook in Tribology, by Ludema K C, CRC Press, (2010).

5. Fundamentals of Machine Elements, B.J. Hamrock, B.O. Jacobson & S.R. Schmid, McGraw-Hill Inc.,
(1998).

6. Fundamentals of Mechanical Component Design, by K.S. Edwards & R.B. McKee, McGraw-Hill Inc.,
(1991).

7.  Mechanical Engineering Design by J.E. Shigley and C R Mischke, Tata McGraw-Hill Publishing
Company Limited, (2003).

8.  Tribophysics, by N.P. Suh Prentice-Hall, (1986).

9.  Friction, Wear, Lubrication: A Textbook in Tribology, by Kenneth C Ludema, LayoAjayi, CRC Press
(2019).
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Semester — VI: Departmental Elective — lll: Specialization — Thermal Engineering
\Subject Code: KME 064 \ Gas Dynamics and Jet Propulsion \ LTP:300 | Credits: 3 |
. Blooms
Course Outcomes: The students will be able to
Taxonomy
co1 Understand the concept of compressible fluid flow and flow through variable K2
area ducts.
CO2 | Understand the basic principle and types of jet and rocket propulsion. K2
CO3 | Apply the basic laws for the investigation of flow through ducts. K3
coa Apply the basic laws for the thermodynamics analysis of jet and rocket K3
propulsion.
CO5 | Analyze the compressible flow through variable area ducts. K4
UNIT -I:

Compressible flow, definition, Mach waves and Mach cone, stagnation states, Mass, momentum and
energy equations of one-dimensional flow.

UNIT-II:
Isentropic flow through variable area ducts, nozzles and diffusers, subsonic and supersonic flow variable
area ducts, choked flow, Area-Mach number relations for isentropic flow.

UNIT -llI:
Non-isentropic flow in constant area ducts, Rayleigh and Fano flows, Normal shock relations, oblique
shock relations, isentropic and shock tables.

UNIT -IV:
Theory of jet propulsion, thrust equation, thrust power and propulsive efficiency, Operating principle
and cycle analysis of ramjet, turbojet, turbofan and turboprop engines.

UNIT -V:
Types of rocket engines, propellants & feeding systems, ignition and combustion, theory of rocket
propulsion, performance study, staging, terminal and characteristic velocity, space flights.

Books and References:

1. Ahmed F. El-Sayed, Aircraft Prpoulsion and Gas Turbine Engines, CRC Press, 2008.

2. H.S. Mukunda, “Understanding Aerospace Chemical Propulsion”, Interline Publishing,2004.
3. Hill P. and Peterson C., Mechanics & Thermodynamics of Propulsion, Addison Wesley,1992.
4. Zucrow N. J., Aircraft and Missile Propulsion, Vol.l1& Il, John Wiley, 1975.

5. Sutton G.P., Rocket Propulsion Elements, John Wiley, New York, 1986.

Semester — VI: Departmental Elective — lll: Specialization — Automobile Engineering
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\Subject Code: KAU 061 Automotive Electrical and Electronics \ LTP:300 | Credits: 3 \
) Blooms
The students will be able to
Taxonomy
COo-1 Understand the basic concepts of electrical systems used in automobile. K2
Understand the constructional features of charge storage devices and methods
CO-2 . . . K2
to test these devices for their healthy operation.
co-3 Understand the principles and characteristics of charging and starting system of K2
automobile and study the various faults occurring in system.
co-a Understand the ignition and auxiliary system- types & constructional features K2

used in automobile.

Describe the principles and architecture of electronics systems and its
CO-5 components present in an automobile related to data transfer, instrumentation, K2
control, and security systems.

Understand latest trends developed in electrical and electronic systems of

. . . . K2
automobile and their advantages over conventional technologies.

CO-6

Unit 1 [L 8 Hours]
Introduction to electrical fundamentals — Ohm’s Law, Kirchhoff’s Law, Capacitance and Inductance,
Simple Electric Circuits, Automotive Wiring Harnesses, Insulated and Earth Return System, Positive and
Negative Earth Systems, Connectors and its types

Charge storing devices- Principle and construction of Lead Acid Battery, Nickel — Cadmium Battery,
Nickel Metal, Hybrid Battery, Sodium Sulphur Battery and Aluminum Air Battery-Choice of Batteries for
automotive applications, Characteristics of Battery, Battery Rating, Capacity and Efficiency, Various Tests
on Battery, Battery— Charging Techniques. Maintenance of batteries.

Unit 2 [L 8 Hours]
Starter Systems- Requirements of Starter Motor, Starter Motor types, construction and characteristics,
Starter drive mechanisms, Starter Switches and Solenoids.

Charging system components, Generators and Alternators, types, construction and Characteristics,

Charging System- Voltage and Current Regulation, Cut —out relays and regulators, Charging circuits for
D.C. Generator, A.C. Single Phase and Three — Phase Alternator

Unit 3 [L 8 Hours]

Automotive Ignition Systems: Spark Plugs, Constructional details and Types, Battery Coil and Magneto—
Ignition System Circuit details and Components, Centrifugal and Vacuum Advance Mechanisms, Non—
Contact—type Ignition Triggering devices, Capacitive Discharge Ignition, Distributor—less Ignition Systems

Auxiliary Systems: Head Lamp and Indicator Lamp construction and working details, Focusing of head
lamps, Anti— Dazzling and Dipper Details, Automotive Wiring Circuits. Indicators and meters,
speedometers, electric horn, windshield wiper, electric horn and relay devices.
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Unit 4 [L 8 Hours]
Automotive Electronics: Automotive networking, Bus system, Advantages of bus systems, requirements
of buses, Buses in motor vehicle: CAN, FlexRay, LIN, Ethernet, IP, PSI5, MOST bus and optical fibers/wave
guides, Architectures of electronic system.

Control Units: ECM, ABS control unit, Steering Control Unit, SRS control unit, Automatic Air Conditioning
Control Unit.

Unit 5 [L 8 Hours]
Automotive Sensors and Actuators: Basic principle, Main requirements, Micromechanics, Position
sensors, Speed and RPM sensors, Acceleration and vibration sensors, Pressure sensors, Flow meters, Gas
sensors, concentration sensors, temperature sensors, Force sensors, Optoelectronics sensors, Sensors
for driver assistance systems: Ultrasonic technology, Radar technology, LIDAR sensors Purge Control,
Idling Setting Control, Immobilizer System, Stepper motors.

Books:
1. Automotive Electricals by PL Kohli, McGraw Hill Publications.
2. Robert Bosch “Automotive Hand Book”, SAE (8th Edition), 2011.
References:
1. Tom Denton, “Automobile Electrical and Electronic Systems” 4th edition- Routledge - 2012.
2. Barry Hollembeak, “Automotive Electricity and Electronics”, Delmar Cengage Learning; 5th
edition, 2011
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B. Tech Mechanical Engineering
Evaluation Scheme

Effective in Session 2021-22 (Yet to finalized)

SEMESTER- VII
Sl. . Periods Evaluation Scheme |End Semester |Total |Credit
No Code Subject
' L |T |P |CT |[TA[Total [PS | TE | PE
1 HSMC-1/HSMC-2 3 0 | 0 [30 (20| 50 100 150 3
2 Departmental Elective-IV 3 0 | 0 [30 (20 ] 50 100 150 3
3 Departmental Elective-V 3 |0 |0 |30 (20| 50 100 150 3
4 Open Elective-lIl 3 0 | 0O [30 (20| 50 100 150 3
5 Lab-1 0 0|2 25 25 50 1
6 Mini Project or Internship 0 0 ) 50 50 1
Assessment*
7 Project 0 0 | 8 150 150 4
8 MOOCs (Essential for Hons.
Degree)
lotal 9 0 |12 |21 850 18

*The Mini Project or internship (5 - 6 weeks) conducted during summer break after VI semester and will be assessed during VIl

semester.
SEMESTER- VIl
. Periods Evaluation Scheme |End Semester .
Sl. No| Code Subject Total | Credit
L T P | CT |TA [Total | PS TE PE
1 HSMC-2/HSMC-1 3 0 | 0 |30 (20| 50 100 150 3
2 Open Elective-llI 3 0 | 0 |30 (20| 50 100 150 3
3 Open Elective-1V 3 0 | 0 |30 (20| 50 100 150 3
4 Project 0 0 |18 100 300 | 400 9
5 MOOCs (Essential for Hons.
Degree)
Total 9 0 |18 |27 850 18
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Semester — VII: Departmental Elective — IV (Common for Three Specializations)
Specialization — Manufacturing and Automation

Automation and Industry 4.0

Design and Analysis

\Subject Code: KME 071 \ Additive manufacturing LTP:300 \ Credits: 3 \
. Bloom
Course Outcome: Student will be able to
Taxonomy
Understanding the basics of additive manufacturing/rapid prototyping and its
co1 . K2
advantages and disadvantages
02 Understanding the role of additive manufacturing in the design process and the K2
implications for design.
o3 Understanding the processes used in additive manufacturing for a range of K2
materials and applications
Understand the various software tools, processes and techniques that enable
co4 Y . - K2
advanced/additive manufacturing and personal fabrication.
CO 5 |Apply knowledge of additive manufacturing for various real-life applications K3
UNITI

Introduction

History and Advantages of Additive Manufacturing, Distinction Between Additive Manufacturing and
CNC Machining, Types of Additive Manufacturing Technologies, Nomenclature of AM Machines, Direct
and Indirect Processes; Prototyping, Manufacturing and Tooling.

Layer Manufacturing Processes: Polymerization, Sintering and Melting, Extrusion, Powder Binder
Bonding, Layer Laminate Manufacturing, Other Processes; Aerosol printing and Bio plotter.

UNITII
Development of Additive Manufacturing Technology
Computer Aided Design Technology, Other Associated Technology, Metal and Hybrid Systems.

Generalized Additive Manufacturing Process Chain; The Eight Steps in Additive Manufacturing,
Variation from one AM Machine to Another, Metal System, Maintenance of Equipment, Material
Handling Issue, Design of AM.

UNIT Il

Additive Manufacturing Processes

Vat Photo polymerization; Materials, Reaction Rates, Photo polymerization Process Modelling, Scan
Patterns

Powder Bed Fusion Processes; Material, Powder Fusion Mechanism, Process Parameters and Modeling,
powder Handling

Extrusion Based System; Basic principles, plotting and Path Control, Other Systems
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Material Jetting; Materials, Material Processing Fundamentals, Material Jetting Machines
Directed Energy Deposition Processes; General DED Process Description, Material Delivery, DED
systems, Process Parameters, Processing-Structure-Properties Relationships

UNIT IV: Design & Software Issues

Additive Manufacturing Design and Strategies; Potentials and Resulting Perspectives, AM based New
Strategies, Material Design and Quality Aspects for Additive Manufacturing; Material for AM,
Engineering Design Rules for AM.

Software Issue for Additive Manufacturing; Introduction, Preparation of CAD Models: The STL file,
Problem with STL file, STL files Manipulation, Beyond the STL file, Additional Software to Assist AM

UNITV

Material Design & Quality Aspects

Machines for Additive Manufacturing, Printers, Secondary Rapid Prototyping processes, Intellectual
Property, Product Development, Commercialization, Trends and Future Directions in Additive
Manufacturing, Business Opportunities

Applications
Aerospace, Automotive, Manufacturing, Architectural Engineering, Art, Jewellery, Toys, Medical,
Biomedical, Dental, Bio-printing, Tissue & Organ Engineering and many others.

Books and References:

1. Additive Manufacturing Technologies: Rapid Prototyping to Direct Digital Manufacturing, by- lan
Gibson , DSavid W. Rosen , Brent Stucker, Springer.

2. Understanding Additive Manufacturing, by- Andreas Gebhardt, Hanser.

Additive Manufacturing, by- AmitBandyopadhyay, Susmita Bose, CRC Press.

4. Rapid Prototyping: Principles and Applications, by -Chee Kai Chua, Kah Fai Leong, Chu Sing Lim.

w
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Semester — VII: Departmental Elective — IV: Specialization — Thermal Engineering

Subject Code: KME 072 | HVAC systems | LTP:300 | Credits:3 |
. Bloom
The students will be able to
Taxonomy
CO1 | Understand the basics concepts of HVAC and various HVAC systems. K2
Understand the use of refrigerants with their respective applications and its
co2 K2
future trends.
CO3 | Understand the use of different auxiliary systems used in HVAC systems. K2
Apply the basic laws for thermodynamic analysis of different processes involved in
co4q K3
HVAC systems.
CO5 | Apply the basic concepts to calculate the HVAC loads for different applications. K3
Co6 Apply the concepts of psychrometry to design HVAC systems for different K3
applications
Unit-I (8 Hours)

Advanced Vapour Compression Cycles: Review of vapour compression cycle, Effect of superheating,
subcooling, condenser pressure and evaporator pressure on COP, Transcritical cycle, Ejector
refrigeration cycle. Presentation of cycle on P-h and T-s chart.

Refrigerants: Classification of Refrigerants, CFC, HFC, HCFC, Azeotropic, Zeotropic, Natural refrigerant,
Secondary Refrigerant, Anti-freeze solution, Phase Changing Materials. Desired properties of
refrigerants, Requirements for refrigerant, Classification based on safety, Refrigerant oils and
applications, Properties and uses of commonly used refrigerant, Greenhouse effect, Global warming,
Future Refrigerants like Hydrofluoro-Olefines

Unit-lI (7 Hours)
Heat Pump: Introduction, package heat pump with reversible cycle, decentralized heat pump, heat
pump with a double bundle condenser, industrial heat pump

Ventilation: Introduction, purpose of ventilation, Natural ventilation, mechanical ventilation, tunnels
ventilation, mine ventilation, Natural ventilation, and mechanical ventilation.

Air Conditioning system: Introduction, Unitary system, central air conditioning system, directs
expansion system, all water system, all air system, air water system.

Unit-ll (7 Hours)
Review of Psychrometry: Psychrometric properties, Psychrometric chart and Psychrometric processes,
Psychrometric process in Air conditioning equipment: By pass factor, cooling and dehumidifying coils,
Apparatus dew point (ADP), Heating coils, air washer, use of hygroscopic solution in Air Washer,
adiabatic dehumidifier, water injection, stream injection, Summer Air conditioning, Winter Air
conditioning, Sensible heat factor (SHF), Grand Sensible heat factor (GSHF)

Design Condition:
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Choice of inside design condition- cold storage, Industrial air conditioning, comfort air conditioning,
Human comfort, Outside design condition

Unit-1V: (11 Hours)

Load Calculation: Solar radiation, Heat gain through glass- Calculation of solar heat gain through
ordinary glass tables-shading devices- effect of shading devices. Fabric heat gain, over all heat transfer
coefficient, Periodic heat transfer through walls and roofs. Empirical methods to calculate heat transfer
through walls and roofs using decrement factor and time lag method. Infiltration - stack effect, wind
effect, infiltration load.

Internal heat loads, System heat gains, Break-up of ventilation and effective sensible heat factor, Cooling
and heating load estimation, Psychrometric calculation for cooling, selection of air conditioning
apparatus, Evaporative cooling, Building requirements and energy conservation in air conditioning
buildings.

Unit-v (7 Hours)

Air Distribution: Room air distribution - types of supply air outlets, mechanism of flow through outlets,
selection and location of outlets, Distribution patterns of outlets - ducts- Definition and types - materials
for ducts and its specification, friction loss in ducts - grills, diffusers, registers, rectangular equivalent of
circular duct. Air duct designs, duct construction, duct design procedures. Equal friction method, static
regain method, velocity reduction method.

Air Conditioning Apparatus: Fans and blowers, types of fans, fan characteristic, centrifugal fans, axial
fans, fan arrangements, Suction Line, Discharge Line (Hot-Gas Line), Liquid Line, location and
arrangement of piping, vibration and noise in piping, basic elements of the control system

Text Books

1. Refrigeration and Air conditioning by C.P Arora, McGraw-Hill

Reference Books

Refrigeration and Air conditioning by stoecker& Jones. McGraw-Hill

Refrigeration and Air conditioning, by Manohar Prasad, New Age International (P) Ltd.Pub.
ASHRAE Handbook ( HVAC Equipments)

Refrigeration and Air conditioning by R. C. Arora, PHI

Refrigeration and Air conditioning by Arora & Domkundwar. DhanpatRai

Air Conditioning System Design Manual, 11" edition, ASHRAE.
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Semester — VII: Departmental Elective — IV: Specialization — Automobile Engineering

\Subject Code: KAU 072 \ Hybrid Vehicle Propulsion \ LTP:300 \ Credits: 3 \
. Blooms
The students will be able to
Taxonomy
CO-1 ([Understand the basics of the hybrid electric vehicles and it’s types. K2
CO-2 ([Understand the types of drive trains used in hybrid vehicles K2
CO-3 ([Understand the propulsion units used in Hybrid Vehicles and their efficiency. K2
Understand the requirements and devices of energy storage used in hybrid
co-4 . K2
vehicles.
CO-5 ([Understand the concept of downsizing of IC engines in case of hybrid vehicles. K2
CO-6 Understand the principles of energy management and issues related to these K2
strategies.
UNIT I
Introduction to Hybrid Electric Vehicles: [L-4 Hours]

History of hybrid and electric vehicles, social and environmental importance of hybrid and electric
vehicles, impact of modern drive-trains on energy supplies.

Conventional Vehicles: [L-4 Hours]
Basics of vehicle performance, vehicle power source characterization, transmission characteristics, and
mathematical models to describe vehicle performance.

UNIT I

Hybrid Electric Drive-trains: [L-4 Hours]
Basic concept of hybrid traction, introduction to various hybrid drive-train topologies, power flow
control in hybrid drive-train topologies, fuel efficiency analysis.

Electric Drive-trains: [L-4 Hours]
Basic concept of electric traction, introduction to various electric drive-train topologies, power flow
control in electric drive-train topologies, fuel efficiency analysis.

UNIT Il

Electric Propulsion unit: [L-10 Hours]
Introduction to electric components used in hybrid and electric vehicles, Configuration and control of DC
Motor drives, Configuration and control of Induction Motor drives, configuration and control of
Permanent Magnet Motor drives, Configuration and control of Switch Reluctance Motor drives, drive
system efficiency.

UNIT IV

Energy Storage: [L-5 Hours]
Introduction to Energy Storage Requirements in Hybrid and Electric Vehicles, Battery based energy
storage and its analysis, Fuel Cell based energy storage and its analysis, Super Capacitor based energy
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storage and its analysis, Flywheel based energy storage and its analysis, Hybridization of different energy
storage devices.

Sizing the drive system: [L-4 Hours]
Matching the electric machine and the internal combustion engine (ICE), Sizing the propulsion motor,
sizing the power electronics, selecting the energy storage technology, Communications, supporting
subsystems

UNITV

Energy Management Strategies: [L-8 Hours]
Introduction to energy management strategies used in hybrid and electric vehicles, classification of
different energy management strategies, comparison of different energy management strategies,
implementation issues of energy management strategies.

Text Books:

1. Igbal Hussein, Electric and Hybrid Vehicles: Design Fundamentals, CRC Press , 2003.

2. MehrdadEhsani, YimiGao, Sebastian E. Gay, Ali Emadi, Modern Electric, Hybrid Electric and Fuel
Cell Vehicles: Fundamentals, Theory and Design, CRC Press , 2004.

Reference Books:

1. James Larminie, John Lowry, Electric Vehicle Technology Explained, Wiley, 2003.

2. Chris Mi, M. Abul Masrur, David Wenzhong Gao, Hybrid Electric Vehicles: Principles and
Applications with Practical Perspectives, John Wiley & Sons Ltd., 2011.
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Semester — VII: Departmental Elective — V: Specialization — Manufacturing and Automation

Subject Code: KME 073 Mathematical Modeling of Manufacturing LTP:300 | Credits:3
Processes
. Bloom
Course Outcome: Student will be able to
Taxonomy
01 Understand the fundamentals of manufacturing processes, mathematical models K2
and their solutions.
Understand unconventional and conventional machining, their discrete-time linear
Co2 . ) K2
and non-linear models and solutions.
o3 Apply the principles of casting, powder metallurgy, coating and additive K3
manufacturing.
CO 4 |Analyze the mechanism of heat and mass transfer in welding. K4
05 Evaluate microstructure properties and residual stress of different manufacturing K5
processes.

Unit-1: Introduction to Manufacturing processes; Materials Processing; Types and Properties of
Engineered Materials; Evaluation of Properties of Manufactured Products; Statistical and data-driven
modelling approach; Overview of mathematical modeling, types of mathematical models and methods
to solve the same.

Physics of manufacturing processes; Solid-state deformation (Elasticity and Plasticity) and residual
stresses; solid-state phase transformation and recrystallization; melting and solidification; Coupled
Systems

Unit-2: Conventional machining; Orthogonal cutting; Tool geometry; chip formation; force components;
heat generation; tool life; mathematical modelling approach; solution of problems; Introduction to
discrete-time linear and non-linear models.

Non-conventional machining; Principal and mechanism of different processes; Parametric analysis of
heat transfer, material removal, and surface finish.

Unit-3: Metal forming; Mechanics of bulk metal forming; mechanics of sheet metal forming; heat
transfer and deformation;

Welding; Fusion welding; Welding-heat source modeling, temperature distribution, effect of surface-
active elements, modes of metal transfer in welding; Solid-state welding; Solidification and
microstructure; Residual stress and distortion.

Unit-4: Casting and powder metallurgy; Cooling and Solidification; principle of powder metallurgy;
Coating and additive manufacturing; Principle of surface and coating technology; Principle and
development of additive manufacturing technologies

Unit-5: Heat treatment; Fundamentals of heat treatment; Evaluation of microstructure properties and
residual stress of different manufacturing processes.
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Micro/nanoscale manufacturing; Down-scaling of conventional manufacturing processes, Change of
properties, Micro-to-nano manufacturing; Packaging, finishing, micro joining and nano joining, micro
casting, micro forming, micromachining.

Processing of non-metallic materials; Principle of plastic processing and shaping of plastics, processing of
non-metallic bio-materials; Principle of glass and ceramics processing and shaping of glass and ceramics.

Books and References

21.
22.
23.

24,
25.
26.
27.

28.
29.
30.

31.
32.
33.
34.

A Ghosh and A K Mallik: Manufacturing Science, East-West Press Pvt Ltd,2nd Ed., 2010.

D A Brandt, J C Warner: Metallurgy Fundamentals, Goodheart- Willcox, 2009.

C LakshmanaRao and Abhijit P Deshpande: Modelling of Engineering Materials, Ane Books Pvt.
Ltd., New Delhi, India, 2010.

J. Chakrabarty: Theory of plasticity, 3rd Eds, Elsevier India,2009.

Norman Y Zhou: Microjoining and Nanoioining, Woodhead publishing, 2008

R W Messler: Principles of Welding John Wiley and Sons, 1999.

J T Black and Ronald A Kohser: DeGarmo's Materials & processes in Manufacturing Wiley-India,
2010.

V K Jain: Advanced Machining Processes, Allied Publishers, Mumbai, 2002.

Yi Qin: Micromanufacturing Engineering and Technology, Elsevier, 2015.

J Zhang and Yeon-Gil Jung: Additive Manufacturing: Materials, Processes, Quantifications and
Applications, Elsevier, 2018.

J ADantzig and M Rappaz: Solidification, CRS press, 2009.

J.N. Kapur, Mathematical Models in Biology and Medicine, East-West Press Private limited.

Leah, Edelstein, Keshet, Mathematical Models in Biology, SIAM publications.

J.D. Murray, Mathematical Biology Vol. |, I, 3rd edition, Springer publications.

Related Course’s / Useful Links

1.

W

https://swayam.gov.in/nd1 noc20 hs79/preview
https://swayam.gov.in/nd1 nocl9 me47/preview

https://nptel.ac.in/content/syllabus pdf/112103273.pdf
https://swayam.gov.in/nd1 noc20 ma47/preview
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Semester — VII: Departmental Elective — V: Specialization — Automation and Industry 4.0

\Subject Code: KME 074 \ Machine Learning \ LTP:300 \ Credits: 3 \

Course Outcomes: Students are able to Bloom's
Taxonomy

CO1 |Understand machine learning concepts K2
CO 2 |Apply machine learning algorithms K3
CO 3 |Solve prediction based problems K3
CO 4 |Analyze machine learning algorithms K4
CO 5 |Solve real-world machine learning problems K3

Unit 1: Introduction to Machine Learning (6Hours)

An Introduction to Machine Learning, Types of Machine Learning, and Applications of ML in Mechanical
Engineering, Designing a Learning System, Issues in Machine Learning, Al vs. ML, and Essential Math for
ML and Al, Common software’s for ML.

Unit 2: Supervised Learning (9Hours)
Supervised Learning: Introduction to Supervised Learning, Linear Methods for Classification, Basis
Expansions, Model Selection Procedures, Bayesian Decision Theory: Classification, Discriminant
Functions, Association Rules, And Parametric Methods: Maximum Likelihood Estimation, Evaluating an
Estimator: Bias and Variance, Parametric Classification, Linear Methods for Regression, Support Vector
Machines.

Unit 3: Unsupervised Learning (9Hours)
Unsupervised Learning: Introduction to Unsupervised Learning, Association Rules Preview, Cluster
Analysis, K-Means Clustering, Expectation-Maximization Algorithm, Multivariate Methods: Multivariate
Data, Parameter Estimation, Estimation of Missing Values, Multivariate Normal Distribution, Multivariate
Classification, Dimensionality Reduction: Principal Components Analysis, Independent Component
Analysis,Multidimensional Scaling, Linear Discriminant Analysis.

Unit 4: Nonparametric estimations & Neural Networks (9Hours)
Nonparametric Methods, Nonparametric Density Estimation, Kernel Estimator, Nonparametric
Classification, Decision Trees, Issues in Decision tree learning, Introduction to Neural Networks, The
Perceptron, The Back propagation Algorithm, The Convergence analysis and universal approximation
theorem for back propagation algorithm, Training Procedures Preview, Convolutional Neural Networks,
Kernel Machines: Optimal Separating Hyperplane, Defining Kernels, Multiple Kernel Learning.

Unit 5: Predictive Algorithms (7Hours)
Bayesian Estimation, Gaussian Processes, Hidden Markov Models, Model Selection in HMM,
Reinforcement Learning: Model-Based Learning, Temporal Difference Learning, Generalization, Real
World ML, Choosing an Algorithm, Design and Analysis of ML Experiments.

Suggested topics for project based learning: Weather Forecasting using Machine Learning, House Price
Prediction using Machine Learning, Signal Processing using Machine Learning, and Automatic robot
control using machine learning.
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Text Book:

1.  “Introduction to Machine Learning” second edition by Ethem Alpaydin, The MIT Press Cambridge,
Massachusetts London, England

Reference Book:

1.  “Machine Learning” by Tom M. Mitchell, Publisher: McGraw-Hill Science/Engineering/Math

“Machine Learning for Absolute Beginner’s” A complete guide to master machine learning concepts and
create real world ML solutions
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Semester — VII: Departmental Elective — V: Specialization — Design and Analysis

\Subject Code: KME 075 \ Computer Graphics and Product Modeling \ LTP:300 | Credits: 3 \
. Bloom
Course Outcome: Student will be able to
Taxonomy
01 Understand the components of a computer graphics with object representation and K2
to develop algorithm for graphics system components.
02 Understand the basic principles of 3- dimensional computer graphics and express K2
the 3D model with illumination and shading effects.
03 Understand the 3D viewing pipeline and rendering to produce scale drawing of 3D K2
objects.
CO 4 |Identify the customer needs in order to develop a business model for new product. K3
CO 5 |Develop strategy for designing and development of a new product K4

Unit-1: Introduction to computer graphics — historical evolution, issues and challenges, graphics pipeline,
hardware and software basics; line and circle drawing algorithms, , Object representation — boundary
representation, splines- cubic, Bezier, B-spline and NURBS, space partitioning

Unit-2: Modeling transformations — matrix representation, homogeneous coordinate system,
composition, 3D transformations; lllumination and shading — background, simple lighting model, shading
models, intensity representation, color models, texture synthesis.

Unit-3: 3D viewing — viewing pipeline, view coordinate system, viewing transformation, projection,
window-viewport transformation; Clipping and hidden surface removal — clipping in 2D, 3D, hidden
surface removal; Rendering — scan conversion of line, circle, fill-area and characters, anti-aliasing;
Graphics hardware and software.

Unit-4: Managing Product Development- Introduction; Business Models for New Products; Managing
Product Development; Understanding Customer Needs- Identifying New Product Opportunities, Market

Research for New Product Development. Introduction to Product Life Cycle Management and related
softwares

Unit-5: Organizing Product Development-Product Architecture, Design for manufacturing and
Prototyping; Organizing for Product Development; Developing Services and Product Service Systems;
New Product Strategy- Building Markets and Creating Demand for New Products; Intellectual Property
Issues in Product Development; New Product Business Plans — Strategy Consulting for New Products;

Design Thinking for New Products- Designing Products for Emerging Markets; Design Thinking for New
Products

Books and References

1.  Samit Bhattacharya. (2015). Computer Graphics. Oxford University Press.

2.  Hearn, D. & Baker, M. P. (2003). Computer Graphics with OpenGL, (3rd ed), Pearson.

3. Drew Boyd & Jacob Goldenberg (2013) Inside the Box: The Creative Method that Works for
Everyone

4. Joseph V. Sinfield, Edward Calder, Bernard McConnell, and Steve Colson (2012) How to Identify
New Business Models, MIT Sloan Management Review Vol. 53, No.2.
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5. Chun-Che Huang (2000) Overview of Modular Product Development, Proc. National Science
Council ROC(A) Vol. 24, No. 3, pp. 149-165

6. Marc H. Meyer and Arthur DeTore (1999) Product Development for Services, The Academy of
Management Executive, Vol. 13, No. 3, Themes: Teams and New Product Development (Aug.,
1999), pp. 64-76

Related Course’s / Useful Link

1. https://swayam.gov.in/ndl noc20 cs90/preview
https://nptel.ac.in/courses/106/106/106106090/
https://nptel.ac.in/courses/112/102/112102101/

https://swayam.gov.in/nd1l noc20 mel2/preview
https://swayam.gov.in/nd1 noc20 de05/preview
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Semester — VII: Departmental Elective — V: Specialization — Thermal Engineering

\Subject Code: KME 076 \ Power Plant Engineering | LTP:300 | Credits: 3 |
. Bloom
Course Outcome: The student will be able to
Taxonomy
CO-1 Understand the different sources of power generation and their impact on K2

environment.
CO-2 | Understand the elements of power generation using fossil fuels. K2
Understand the elements of power generation using nuclear and renewable
energy sources.

CO-4 | Understand the concepts of electrical systems used in power plants K2
Apply the basic concepts of thermodynamics to measure the performance of
different power plants.

CO-5 | Determine the performance of power plants based on load variations. K3

CO-3 K2

co-4 K3

UNIT-I: Introduction

Power and energy, sources of energy, review of thermodynamic cycles related to power plants, fuels
and combustion calculations. Load estimation, load curves, various terms and factors involved in power
plant calculations. Effect of variable load on power plant operation, Selection of power plant units.
Power plant economics and selection Effect of plant type on costs, rates, fixed elements, energy
elements, customer elements and investor’s profit; depreciation and replacement, theory of rates.
Economics of plant selection, other considerations in plant selection.

UNIT-II: Steam power plant

General layout of steam power plant, Power plant boilers including critical and super critical boilers.
Fluidized bed boilers, boilers mountings and accessories, Different systems such as coal handling system,
pulverisers and coal burners, combustion system, draft, ash handling system, Dust collection system,
Feed water treatment and condenser and cooling towers and cooling ponds, Turbine auxiliary systems
such as governing, feed heating, reheating, flange heating and gland leakage. Operation and
maintenance of steam power plant, heat balance and efficiency, Site selection of a steam power plant.

UNIT-1lI: Diesel power plant

General layout, Components of Diesel power plant, Performance of diesel power plant, fuel system,
Lubrication system, air intake and admission system, supercharging system, exhaust system, diesel plant
operation and efficiency, heat balance, Site selection of diesel power plant, Comparative study of diesel
power plant with steam power plant.

Gas turbine power plant: Layout of gas turbine power plant, Elements of gas turbine power plants, Gas
turbine fuels, cogeneration, auxiliary systems such as fuel, controls and lubrication, operation and
maintenance, combined cycle power plants, Site selection of gas turbine power plant, Integrated Gas fire
based Combined Cycle (IGCC) systems.

UNIT-IV: Nuclear power plant

Layout and subsystems of nuclear power plants, Boiling Water Reactor (BWR), Pressurized Water
Reactor (PWR), CANDU Reactor, Pressurized Heavy Water Reactor (PHWR), Fast Breeder Reactors (FBR),
gas cooled and liquid metal cooled reactors, safety measures for nuclear power plants. Hydroelectric
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and Non-Conventional Power Plant: Hydroelectric power plants, classification, typical layout and
components, principles of wind, tidal, solar PV and solar thermal, geothermal, biogas and fuel cell power
systems.

UNIT-V: Electrical system

Generators and generator cooling, transformers and their cooling, bus bar, etc. Energy Saving and
Control: Energy, economic and environmental issues, power tariffs, load distribution parameters, load
curve, capital and operating cost of different power plants, pollution control technologies including
waste disposal options for coal and nuclear plants.

Books and References:

. Power Plant Engineering, by F.T. Morse, Affiliated East-West Press Pvt. Ltd.

. Power Plant Engineering by Hedge, Pearson India.

. Power Plant Technology, by Wakil, McGraw Hill.

. Power Plant Engineering by P.K. Nag, Tata McGraw Hill.

. Steam & Gas Turbines & Power Plant Engineering by R.Yadav, Central Pub.House.
. Power Plant Engineering by Gupta, PHI India.

. El Wakil M.M., Power Plant Technology, Tata McGraw Hill, 2010.

. Power Plant Engineering. Mahesh Verma, Metropolitan Book Company Pvt. Ltd.
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Semester — VII: Departmental Elective — V: Specialization — Automobile Engineering

\Subject Code: KAU 073 \ Vehicle Body Engineering & safety \ LTP:300 | Credits: 3 \
. Blooms
The students will be able to
Taxonomy
CO-1 [Understand the classification of the vehicles on the basis of body. K2
CO-2 [Understand the importance of material selection in designing automotive bodies. K2
CO-3 [Understand the concepts of aerodynamics used in designing automobiles. K2
co-4 Understand the importance of interior and exterior ergonomics while designing the K2
vehicle.
CO-5 Identify various sources of noise and methods of noise separation and various K2
safety aspects in a given vehicle.
Calculate various aerodynamic forces and moments acting on vehicle, load
CO-6 . . . . K3
distribution in vehicle body and stability of vehicle.
UNIT-I:
Classification of Coachwork: [L-9 Hours]

Styling forms, coach and bus body style, layout of cars, buses and coach with different seating and
loading capacity, types of commercial vehicles, vans and pickups, etc. Terms used in body building
construction, angle of approach, Angle of departure, ground clearance, Cross bearers, floor longitudes,
posts, seat rail, waist rail, cant rail, Roof stick, Roof longitude, Rub rail, skirt rail, truss panel, wheel arch
structure, wheel arch, post diagonals, gussets.

UNIT-II:

Vehicle Body Materials: [L-9 Hours]
Aluminum alloys, Steel, alloy steels, plastics, Metal matrix composites, structural timbers - properties,
glass reinforced plastics and high strength composites, thermoplastics, ABS and styrenes, load bearing
plastics, semi rigid PUR foams and sandwich panel construction. Paints adhesives and their properties,
corrosion and their prevention.

UNIT-1I:

Aerodynamics: [L-5 Hours]
Basics, Vehicle drag and types, Various types of forces and moments, effects of forces and moments,
various body optimization techniques for minimum drag, Principle of wind tunnel technology, flow
visualization techniques, tests with scale models, aerodynamic study for heavy vehicles.

Load Distribution: [L-5 Hours]
Type of body structures, Vehicle body stress analysis, vehicle weight distribution, Calculation of loading
for static loading, symmetrical, longitudinal loads, side loads, stress analysis of bus body structure under
bending and torsion.
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UNIT-IV:

Interior Ergonomics: [L-4 Hours]
Introduction, Seating dimensions, Interior ergonomics, ergonomics system design, seat comfort,
suspension seats, split frame seating, back passion reducers, dash board instruments, electronic
displays, commercial vehicle cabin ergonomics, mechanical package layout, goods vehicle layout.
Visibility, regulations, drivers visibility, methods of improving visibility, Window winding and seat
adjustment mechanisms.

Vehicle Stability: [L-4 Hours]
Introduction, Longitudinal, lateral stability, vehicle on a curvilinear path, critical speed for toppling and
skidding.Effect of operating factors on lateral stability, steering geometry and stabilization of steerable
wheels, mass distribution and engine location on stability.

UNIT-V:

Noise and Vibration: [L-5 Hours]
Noise characteristics, Sources of noise, noise level measurement techniques, Body structural vibrations,
chassis bearing vibration, designing against fatigue, methods of noise suppression.

Impact protection: [L-5 Hours]
Basics, physics of impact between deformable bodies, design for crash worthiness, occupant and cargo
restraint, passive restraint systems, side impact analysis, bumper system, energy absorbent foams, laws
of mechanisms applied to safety.

Books &Reference:

Bosch, “Automotive Handbook”, 8th Edition, SAE publication, 2011.

Powloski J., “Vehicle Body Engineering”, Business books limited, London, 1969.

Ronald K. Jurgen, “Automotive Electronics Handbook”, Second Edition, McGraw-Hill Inc., 1999.
Vehicle body engineering Giles J Pawlowsky Business books limited 1989

Vehicle body layout and analysis John Fenton Mechanical Engg. Publication Itd, London. 1990
Vehicle Safety 2002 Cornwell press Town bridge, UK ISBN 1356 — 1448

Aerodynamics of Road Vehicles W.H. Hucho Butter worth’s 1987 4th Edition

Nou,swnNe
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B. Tech Mechanical Engineering

Evaluation Scheme

Effective in Session 2021-22

SEMESTER- VII
Sl. . Periods Evaluation Scheme | End Semester [Total | Credit
Code Subject
No. L | T |P |CT |TA Total | PS TE PE
1 HSMC-1/HSMC-2 3 100 [30120] 50 100 150 3
2 Departmental Elective-1V 3 ]/]0 (0 |30 (20] 50 100 150 3
3 Departmental Elective-V 3 |/]0 (0 |30 (20] 50 100 150 3
4 Open Elective-ll 3 100 [30120] 50 100 150 3
5 |kME 751 Measurement & Metrology olola 25 5 | 50 1
Lab
6 |KME 752 Mini PI’OjeCt*OI’ Internship 0 0 ) 50 50 1
Assessment
7 |KME 753 |Project 0 |0 |8 150 150 4
3 MOOCs (Essential for Hons.
Degree)
Total 9 |0 |12 |21 850 | 18

*The Mini Project or internship (5 - 6 weeks) conducted during summer break after VI semester and will
be assessed during VIl semester.

SEMESTER- VIII
. Periods Evaluation Scheme |[End Semester .
Sl. No| Code Subject Total | Credit
L T P | CT |TA [Total | PS TE PE
1 HSMC-2/HSMC-1 3 0 | 0 [30 (20| 50 100 150 3
2 Open Elective-lll 3 0 | 0 |30 (20| 50 100 150 3
3 Open Elective-IV 3 0 | 0 |30 (20| 50 100 150 3
4 |KME 851 |Project 0 0 |18 100 300 |400 9
5 MOOCs (Essential for Hons.
Degree)
Total 9 0 |18 |27 850 18
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It is suggested that the students should choose Departmental Electives Specialization wise that will
support them to gain enough learning of the chosen Specialization.

Department Electives

Specialization-1 | Specialization-2 | Specialization-3 | Specialization-4 | Specialization-5
e Manufacturing | Automation and Design and Thermal Automobile
Specialization . . . . . .
and Automation| Industry 4.0 Analysis Engineering Engineering
Sem VIl Code KME 071 KME 072 KAU 072
Departmental Additive manufacturing Hybrid Vehicle
Elective-IV (Common to all Three Specializations) HVAC systems Propulsion
Sem VIl Code KME 073 KME 074 KME 075 KME 076 KAU 073
Matherpatlcal Com!outer Vehicle Body
Departmental| Modeling of . . Graphics and Power Plant . .
. . Machine Learning . . Engineering &
Elective-V Manufacturing product Engineering
) safety
Processes modeling
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Subject Code: KME 751 Measurement & Metrology Lab LTP:002 Credits: 1
Course Outcome (CO): The Students will be able to Bloom
Taxonomy

CO-1 Understand the basic principles of instrumentation for measurement of surface K2
finish, strain, temperature, pressure and flow.

CO-2 Understand the principle and operation of Coordinate Measuring Machine K2
(CMM).

co-3 Apply Sine Bar, Slip Gauges, Bevel Protractor, Stroboscope, Dial Indicator etc. for K3
measurement of different attributes.

CO-4 | Apply the basic concepts of limits, fits & tolerances for selective assembly. K3

List of Experiments

Minimum 08 experiments out of following (or such experiment) are to be performed:

W o N o U kW NP

L S T
i A W N R, O

Measurement of effective diameter of ascrew thread using 3 wire method.
Measurement of angle using sine bar & slip gauges.

Study of limit gauges.

Study & angular measurement using Bevel protector.

Study of different types of Comparators.

Study of important parameters of surface finish.

Study of principle and operation of coordinate-measuring machine (CMM).

Use of dial indicator and V Block to check the circularity and plot the polar Graph.

Study and understanding of limits, fits & tolerances in assembly of machine components.

. Study and understanding of different methods of measurement of pressure.

. Study and understanding of different methods of measurement of temperature.

. Study and understanding of measurement of strain using strain gauges.

. Study and understanding of different methods of measurement of flow.

. Study and understanding of different methods of measurement of vibration/power.

. Study and understanding of measurement of displacement using LVDT.
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Semester - VII: Departmental Elective — IV

Specialization — Manufacturing and Automation
Automation and Industry 4.0
Design and Analysis

Subject Code: KME 071 Additive manufacturing LTP:300 Credits: 3
. Bloom
Course Outcome: Student will be able to
Taxonomy

Understanding the basics of additive manufacturing/rapid prototyping and its

co1 . K2
advantages and disadvantages

02 Understanding the role of additive manufacturing in the design process and the K2
implications for design.

03 Understanding the processes used in additive manufacturing for a range of K2
materials and applications
Understand the various software tools, processes and techniques that enable

co4 - . - K2
advanced/additive manufacturing and personal fabrication.

CO 5 |Apply knowledge of additive manufacturing for various real-life applications K3

UNITI

Introduction

History and Advantages of Additive Manufacturing, Distinction Between Additive Manufacturing and
CNC Machining, Types of Additive Manufacturing Technologies, Nomenclature of AM Machines, Direct
and Indirect Processes; Prototyping, Manufacturing and Tooling.

Layer Manufacturing Processes: Polymerization, Sintering and Melting, Extrusion, Powder Binder
Bonding, Layer Laminate Manufacturing, Other Processes; Aerosol printing and Bio plotter.

UNIT II
Development of Additive Manufacturing Technology
Computer Aided Design Technology, Other Associated Technology, Metal and Hybrid Systems.

Generalized Additive Manufacturing Process Chain; The Eight Steps in Additive Manufacturing,
Variation from one AM Machine to Another, Metal System, Maintenance of Equipment, Material
Handling Issue, Design of AM.

UNIT HI

Additive Manufacturing Processes

Vat Photo polymerization; Materials, Reaction Rates, Photo polymerization Process Modelling, Scan
Patterns

Powder Bed Fusion Processes; Material, Powder Fusion Mechanism, Process Parameters and Modeling,
powder Handling

Extrusion Based System; Basic principles, plotting and Path Control, Other Systems
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Material Jetting; Materials, Material Processing Fundamentals, Material Jetting Machines
Directed Energy Deposition Processes; General DED Process Description, Material Delivery, DED
systems, Process Parameters, Processing-Structure-Properties Relationships

UNIT IV: Design & Software Issues

Additive Manufacturing Design and Strategies; Potentials and Resulting Perspectives, AM based New
Strategies, Material Design and Quality Aspects for Additive Manufacturing; Material for AM,
Engineering Design Rules for AM.

Software Issue for Additive Manufacturing; Introduction, Preparation of CAD Models: The STL file,
Problem with STL file, STL files Manipulation, Beyond the STL file, Additional Software to Assist AM

UNITV

Material Design & Quality Aspects

Machines for Additive Manufacturing, Printers, Secondary Rapid Prototyping processes, Intellectual
Property, Product Development, Commercialization, Trends and Future Directions in Additive
Manufacturing, Business Opportunities

Applications
Aerospace, Automotive, Manufacturing, Architectural Engineering, Art, Jewellery, Toys, Medical,
Biomedical, Dental, Bio-printing, Tissue & Organ Engineering and many others.

Books and References:

1. Additive Manufacturing Technologies: Rapid Prototyping to Direct Digital Manufacturing, by- lan
Gibson , DSavid W. Rosen, Brent Stucker, Springer.

2. Understanding Additive Manufacturing, by- Andreas Gebhardt, Hanser.

Additive Manufacturing, by- AmitBandyopadhyay, Susmita Bose, CRC Press.

4. Rapid Prototyping: Principles and Applications, by -Chee Kai Chua, Kah Fai Leong, Chu Sing Lim.

w
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Semester — VII: Departmental Elective — IV: Specialization — Thermal Engineering

Subject Code: KME 072 HVAC systems LTP:300 Credits: 3
Bloom
The students will be able to Taxonom
y
CO1 |Understand the basics concepts of HVAC and various HVAC systems. K2
o2 Understand the use of refrigerants with their respective applications and its future K2
trends.
CO3 |Understand the use of different auxiliary systems used in HVAC systems. K2
Apply the basic laws for thermodynamic analysis of different processes involved in
co4 K3
HVAC systems.
CO5 |Apply the basic concepts to calculate the HVAC loads for different applications. K3
Co6 Apply the concepts of psychrometry to design HVAC systems for different K3
applications
Unit-I (8 Hours)

Advanced Vapour Compression Cycles: Review of vapour compression cycle, Effect of superheating,
subcooling, condenser pressure and evaporator pressure on COP, Transcritical cycle, Ejector
refrigeration cycle. Presentation of cycle on P-h and T-s chart.

Refrigerants: Classification of Refrigerants, CFC, HFC, HCFC, Azeotropic, Zeotropic, Natural refrigerant,
Secondary Refrigerant, Anti-freeze solution, Phase Changing Materials. Desired properties of
refrigerants, Requirements for refrigerant, Classification based on safety, Refrigerant oils and
applications, Properties and uses of commonly used refrigerant, Greenhouse effect, Global warming,
Future Refrigerants like Hydrofluoro-Olefines

Unit-ll (7 Hours)

Review of Psychrometry: Psychrometric properties, Psychrometric chart and Psychrometric processes,
Psychrometric process in Air conditioning equipment: By pass factor, cooling and dehumidifying coils,
Apparatus dew point (ADP), Heating coils, air washer, use of hygroscopic solution in Air Washer,
adiabatic dehumidifier, water injection, stream injection, Summer Air conditioning, Winter Air
conditioning, Sensible heat factor (SHF), Grand Sensible heat factor (GSHF)

Design Condition:
Choice of inside design condition- cold storage, Industrial air conditioning, comfort air conditioning,
Human comfort, Outside design condition

Unit-ll (7 Hours)
Heat Pump: Introduction, package heat pump with reversible cycle, decentralized heat pump, heat
pump with a double bundle condenser, industrial heat pump
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Ventilation: Introduction, purpose of ventilation, Natural ventilation, mechanical ventilation, tunnels
ventilation, mine ventilation, Natural ventilation, and mechanical ventilation.

Air Conditioning system: Introduction, Unitary system, central air conditioning system, directs
expansion system, all water system, all air system, air water system.

Unit-1V: (11 Hours)

Load Calculation: Solar radiation, Heat gain through glass- Calculation of solar heat gain through
ordinary glass tables-shading devices- effect of shading devices. Fabric heat gain, over all heat transfer
coefficient, Periodic heat transfer through walls and roofs. Empirical methods to calculate heat transfer
through walls and roofs using decrement factor and time lag method. Infiltration - stack effect, wind
effect, infiltration load.

Internal heat loads, System heat gains, Break-up of ventilation and effective sensible heat factor, Cooling
and heating load estimation, Psychrometric calculation for cooling, selection of air conditioning
apparatus, Evaporative cooling, Building requirements and energy conservation in air conditioning
buildings.

Unit-V (7 Hours)

Air Distribution: Room air distribution - types of supply air outlets, mechanism of flow through outlets,
selection and location of outlets, Distribution patterns of outlets - ducts- Definition and types - materials
for ducts and its specification, friction loss in ducts - grills, diffusers, registers, rectangular equivalent of
circular duct. Air duct designs, duct construction, duct design procedures. Equal friction method, static
regain method, velocity reduction method.

Air Conditioning Apparatus: Fans and blowers, types of fans, fan characteristic, centrifugal fans, axial
fans, fan arrangements, Suction Line, Discharge Line (Hot-Gas Line), Liquid Line, location and
arrangement of piping, vibration and noise in piping, basic elements of the control system

Text Books

1. Refrigeration and Air conditioning by C.P Arora, McGraw-Hill

Reference Books

Refrigeration and Air conditioning by stoecker& Jones. McGraw-Hill

Refrigeration and Air conditioning, by Manohar Prasad, New Age International (P) Ltd.Pub.
ASHRAE Handbook ( HVAC Equipments)

Refrigeration and Air conditioning by R. C. Arora, PHI

Refrigeration and Air conditioning by Arora & Domkundwar. DhanpatRai

Air Conditioning System Design Manual, 11" edition, ASHRAE.

NouswnN
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Semester — VII: Departmental Elective — IV: Specialization — Automobile Engineering

Subject Code: KAU 072 Hybrid Vehicle Propulsion LTP:300 Credits: 3
. Blooms
The students will be able to
Taxonomy
CO-1 |Understand the basics of the hybrid electric vehicles and it’s types. K2
CO-2 ([Understand the types of drive trains used in hybrid vehicles K2
CO-3 |Understand the propulsion units used in Hybrid Vehicles and their efficiency. K2
co-a Understand the requirements and devices of energy storage used in hybrid K2
vehicles.
CO-5 |Understand the concept of downsizing of IC engines in case of hybrid vehicles. K2
CO-6 Understand the principles of energy management and issues related to these K2
strategies.
UNITI
Introduction to Hybrid Electric Vehicles: (4 Hours)

History of hybrid and electric vehicles, social and environmental importance of hybrid and electric
vehicles, impact of modern drive-trains on energy supplies.

Conventional Vehicles: (4 Hours)
Basics of vehicle performance, vehicle power source characterization, transmission characteristics, and
mathematical models to describe vehicle performance.

UNITII

Hybrid Electric Drive-trains: (4 Hours)

Basic concept of hybrid traction, introduction to various hybrid drive-train topologies, power flow
control in hybrid drive-train topologies, fuel efficiency analysis.

Electric Drive-trains: (4 Hours)
Basic concept of electric traction, introduction to various electric drive-train topologies, power flow
control in electric drive-train topologies, fuel efficiency analysis.

UNIT 11l

Electric Propulsion unit: (10 Hours)
Introduction to electric components used in hybrid and electric vehicles, Configuration and control of DC
Motor drives, Configuration and control of Induction Motor drives, configuration and control of
Permanent Magnet Motor drives, Configuration and control of Switch Reluctance Motor drives, drive
system efficiency.

UNIT IV

Energy Storage: (5 Hours)
Introduction to Energy Storage Requirements in Hybrid and Electric Vehicles, Battery based energy
storage and its analysis, Fuel Cell based energy storage and its analysis, Super Capacitor based energy
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storage and its analysis, Flywheel based energy storage and its analysis, Hybridization of different energy
storage devices.

Sizing the drive system: (4 Hours)
Matching the electric machine and the internal combustion engine (ICE), Sizing the propulsion motor,
sizing the power electronics, selecting the energy storage technology, Communications, supporting
subsystems

UNITV

Energy Management Strategies: (8 Hours)
Introduction to energy management strategies used in hybrid and electric vehicles, classification of
different energy management strategies, comparison of different energy management strategies,
implementation issues of energy management strategies.

Text Books:

1. Igbal Hussein, Electric and Hybrid Vehicles: Design Fundamentals, CRC Press , 2003.

2. MehrdadEhsani, YimiGao, Sebastian E. Gay, Ali Emadi, Modern Electric, Hybrid Electric and Fuel
Cell Vehicles: Fundamentals, Theory and Design, CRC Press, 2004.

Reference Books:

1. James Larminie, John Lowry, Electric Vehicle Technology Explained, Wiley , 2003.

2. Chris Mi, M. Abul Masrur, David Wenzhong Gao, Hybrid Electric Vehicles: Principles and
Applications with Practical Perspectives, John Wiley & Sons Ltd., 2011.
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Semester — VII: Departmental Elective — V: Specialization — Manufacturing and Automation

Subject Code: KME 073 |Mathematical Modeling of Manufacturing [LTP:300 |Credits: 3

Processes
Course Outcome: Student will be able to Bloom
Taxonomy

CO1 | Understand the fundamentals of manufacturing processes, mathematical models 2
and their solutions

CO2 | Understand unconventional and conventional machining, their discrete-time 2
linear, non-linear models and solutions

CO3 | Analyze the mechanism of forming and heat transfer in welding K4

CO4 | Apply the principles of casting, powder metallurgy, coating and additive K3
Manufacturing

CO5 | Understand the fundamental of heat treatment, micro / nano manufacturing and 2
processing of non-metallic materials.

Unit-1:

Introduction to Manufacturing processes; Materials Processing; Types and Properties of Engineered
Materials; Evaluation of Properties of Manufactured Products; Statistical and data-driven modelling
approach; Overview of mathematical modeling, types of mathematical models and methods to solve the
same. Physics of manufacturing processes; Solid-state deformation (Elasticity and Plasticity) and residual
stresses; solid-state phase transformation and recrystallization; melting and solidification; Coupled
Systems

Unit-2:

Conventional machining; Orthogonal cutting; Tool geometry; chip formation; force components; heat
generation; tool life; mathematical modelling approach; solution of problems; Introduction to discrete-
time linear and non-linear models. Non-conventional machining; Principal and mechanism of different
processes; Parametric analysis of heat transfer, material removal, and surface finish.

Unit-3:

Metal forming; Mechanics of bulk metal forming; mechanics of sheet metal forming; heat transfer and
deformation; Welding; Fusion welding; Welding-heat source modeling, temperature distribution, effect
of surface- active elements, modes of metal transfer in welding; Solid-state welding; Solidification and
microstructure; Residual stress and distortion.

Unit-4:

Casting and powder metallurgy; Cooling and Solidification; principle of powder metallurgy; Coating and
additive manufacturing; Principle of surface and coating technology; Principle and development of
additive manufacturing technologies
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Unit-5:

Heat treatment; Fundamentals of heat treatment; Evaluation of microstructure properties and residual
stress of different manufacturing processes. Micro/nanoscale manufacturing; Down-scaling of
conventional manufacturing processes, Change of properties, Micro-to-nano manufacturing; Packaging,
finishing, micro joining and nano joining, micro casting, micro forming, micromachining. Processing of
non-metallic materials; Principle of plastic processing and shaping of plastics, processing of non-metallic
bio-materials; Principle of glass and ceramics processing and shaping of glass and ceramics.

Books and References

1. A Ghosh and A K Mallik: Manufacturing Science, East-West Press Pvt Ltd, 2nd Ed., 2010.

2. D A Brandt, J C Warner: Metallurgy Fundamentals, Goodheart- Willcox, 2009.

3. C Lakshmana Rao and Abhijit P Deshpande: Modelling of Engineering Materials, Ane Books Pvt. Ltd.,
New Delhi, India, 2010.

. J. Chakrabarty: Theory of plasticity, 3rd Eds, Elsevier India, 2009.

. Norman Y Zhou: Microjoining and Nanoioining, Woodhead publishing, 2008

. R W Messler: Principles of Welding John Wiley and Sons, 1999.

. J T Black and Ronald A Kohser: DeGarmo's Materials & processes in Manufacturing Wiley-India, 2010.

.V K Jain: Advanced Machining Processes, Allied Publishers, Mumbai, 2002.

. Yi Qin: Micromanufacturing Engineering and Technology, Elsevier, 2015.

10. J Zhang and Yeon-Gil Jung: Additive Manufacturing: Materials, Processes, Quantifications and

Applications, Elsevier, 2018.

11.J A Dantzig and M Rappaz: Solidification, CRS press, 2009.

12. J.N. Kapur, Mathematical Models in Biology and Medicine, East-West Press Private limited.

13. Leah, Edelstein, Keshet, Mathematical Models in Biology, SIAM publications.

O 00 N O U1 b

14.).D. Murray, Mathematical Biology Vol. |, Il, 3rd edition, Springer publications.

Related Course’s / Useful Links
1. https://www.digimat.in/nptel/courses/video/112103273/L01.html
2. https://swayam.gov.in/ndl noc20 ma47/preview
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Semester — VII: Departmental Elective — V: Specialization — Automation and Industry 4.0

Subject Code: KME 074 Machine Learning LTP:300 Credits: 3

Course Outcomes: Students are able to Bloom's
Taxonomy
CO1 [Understand the need of machine learning concepts K2
02 To Understand a wide variety of ML Algorithms and how to evaluate models K3
generated from data

CO 3 |Solve prediction based problems K3
CO 4 [Analyze machine learning algorithms K4
CO5 |Apply the Algorithms to real-world problems K4

Unit 1: Introduction to Machine Learning (6Hours)

An Introduction to Machine Learning, Types of Machine Learning, and Applications of ML in Mechanical
Engineering, Designing a Learning System, Performance Measures for ML Model, Issues in Machine
Learning, Al vs. ML, and Essential Math for ML and Al, Data Science Vs Machine Learning

Unit 2: Supervised Learning (9Hours)
Supervised Learning: Introduction to Supervised Learning, Classification, Regression Analysis and its
Types , Model Selection Procedures, Bayesian Decision Theory, Naive Bayes Classifier, Bayes Optimal
Classifier, Evaluating an Estimator: Bias and Variance , Support Vector Machines, Types of Support
Vector Kernel(Linear Kernel, Polynomial Kernel, Gaussian Kernel, Issues in SVM, Case Study on House
Price Prediction using Machine Learning.

Unit 3: Unsupervised Learning (9Hours)
Unsupervised Learning: Introduction to Unsupervised Learning, Cluster Analysis, K-Means Clustering,
Expectation-Maximization Algorithm, Dimensionality Reduction: Principal Components Analysis,
Independent Component Analysis, Multidimensional Scaling, Linear Discriminant Analysis.

Unit 4: Decision Tree & Neural Networks (9Hours)
Decision Trees: Basics of Decision Tree, Issues in Decision tree learning, ID3 Algorithm, Information gain
and Entropy.

Introduction to Neural Networks: Perceptron, The Back propagation Algorithm, The Convergence
analysis and universal approximation theorem for back propagation algorithm, Concept of Convolution
Neural Networks, Types of Layers of CNN, Case Study of CNN (either on Self driving car, Building a smart
speaker, etc.)

Unit 5: Genetic Algorithms & Reinforcement Learning (7Hours)
Genetic Algorithm: Introduction, Components of Genetic Algorithm, CrossOver, Mutation, Model of
Evolution and Learning, Applications of Genetic Algorithm
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Reinforcement Learning: Introduction to Reinforcement Learning, Learning task, Model-Based Learning
Q- Learning, Markov Decision Process, Q Learning Function, Temporal Difference Learning,

Generalization,

Text Book:
1. Tom M. Mitchell, —Machine Learning, McGraw-Hill Education (India) Private Limited, 2013.

2. Ethem Alpaydin, — Introduction to Machine Learning (Adaptive Computation and Machine Learning),

The MIT Press 2004.
3. Stephen Marsland, —Machine Learning: An Algorithmic Perspective, CRC Press, 2009.

4. Bishop, C., Pattern Recognition and Machine Learning. Berlin: Springer-Verlag.
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Semester — VII: Departmental Elective — V: Specialization — Design and Analysis

Subject Code: KME 075 Computer Graphics and Product Modeling LTP:300 | Credits:3
. Bloom
Course Outcome: Student will be able to
Taxonomy

01 Understand the components of a computer graphics with object representation and 2

to develop algorithm for graphics system components.
02 Understand the basic principles of 3- dimensional computer graphics and express 2

the 3D model with illumination and shading effects.
CO 3 |Develop a 3D solid model using 3D Solid Modeling Software K4
CO 4 |ldentify the customer needs in order to develop a business model for new product. K3
CO 5 |Develop strategy for designing and development of a new product K4

Unit-1:

Introduction to computer graphics — historical evolution, issues and challenges, graphics pipeline,
hardware and software basics; line and circle drawing algorithms, , Object representation — boundary
representation, splines- cubic, Bezier, B-spline and NURBS, space partitioning

Unit-2:

Modeling transformations — matrix representation, homogeneous coordinate system, composition, 3D
transformations; Illumination and shading — background, simple lighting model, shading models,
intensity representation, color models, texture synthesis.

Unit-3:

3D Graphics: Polygon surfaces-Polygon mesh representations, Quadric and Superquadric surfaces and
blobby objects; Solid modeling-Solid entities, Fundamentals of Solid modeling-Set theory, regularized set
operations; Half spaces, Boundary representation, Constructive solid geometry, Sweep representation,
Color models. Application Commands for3D Solid Modeling Software like Solidworks /Autodesk Inventor
/ PTC Creo / Catia (Any one) etc.

Unit-4:

Managing Product Development- Introduction; Business Models for New Products; Managing Product
Development; Understanding Customer Needs- ldentifying New Product Opportunities, Market
Research for New Product Development. Introduction to Product Life Cycle Management and related
software

Unit-5:

Organizing Product Development-Product Architecture, Design for manufacturing and Prototyping;
Organizing for Product Development; Developing Services and Product Service Systems; New Product
Strategy- Building Markets and Creating Demand for New Products; Intellectual Property Issues in
Product Development; New Product Business Plans — Strategy Consulting for New Products; Design
Thinking for New Products- Designing Products for Emerging Markets; Design Thinking for New Products
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Books and References

1.  Samit Bhattacharya. (2015). Computer Graphics. Oxford University Press.

2.  Hearn, D. & Baker, M. P. (2003). Computer Graphics with OpenGL, (3rd ed), Pearson.

3. Drew Boyd & Jacob Goldenberg (2013) Inside the Box: The Creative Method that Works for
Everyone

4. Joseph V. Sinfield, Edward Calder, Bernard McConnell, and Steve Colson (2012) How to Identify
New Business Models, MIT Sloan Management Review Vol. 53, No.2.

5. Chun-Che Huang (2000) Overview of Modular Product Development, Proc. National Science
Council ROC(A) Vol. 24, No. 3, pp. 149-165

6. Marc H. Meyer and Arthur DeTore (1999) Product Development for Services, The Academy of
Management Executive, Vol. 13, No. 3, Themes: Teams and New Product Development (Aug.,
1999), pp. 64-76

Related Course’s / Useful Link

1. https://swayam.gov.in/nd1l noc20 cs90/preview
https://nptel.ac.in/courses/106/106/106106090/
https://nptel.ac.in/courses/112/102/112102101/
https://swayam.gov.in/nd1 noc20 mel2/preview
https://swayam.gov.in/nd1 noc20 de05/preview
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Semester — VII: Departmental Elective — V: Specialization — Thermal Engineering

Subject Code: KME 076 Power Plant Engineering LTP:300 | Credits:3
. Bloom
Course Outcome: The student will be able to
Taxonomy
Co-1 Understand the different sources of power generation and their impact on K2
environment.
CO-2 Understand the elements of power generation using conventional and non- K2

conventional energy sources.
CO-3 | Understand the concepts of electrical systems used in power plants. K2
Apply the basic concepts of thermodynamics to measure the performance of

CO-4 . K3
different power plants.
CO-5 | Determine the performance of power plants based on load variations. K3
Unit |

Introduction to Power Plants
Introduction to the sources of energy: conventional and non-conventional; Principal types of power
plants; Present status and future trends; Carbon credits.

Thermal Power Plant

General layout of modern thermal power plant, Review of Rankine and modified Rankine cycles, Power
plant boilers including critical and super critical boilers. Fluidized bed boilers, boilers mountings and
accessories. Feed water treatment and condenser and cooling towers and cooling ponds, Turbine
auxiliary systems such as governing, feed heating, reheating, flange heating and gland leakage.
Operation and maintenance of steam power plant, heat balance and efficiency, Site selection of a steam
power plant.

Unit I

Hydroelectric Power Plant

Hydro-electric plant, General arrangement of hydroelectric power plant, Plant layout, Penstock and
water hammer, Specific speed and capacity calculations, Classification of hydro-plant, Low-, medium-
and high-head plants, Pumped storage plant, Run-off river power plant, Surge tanks.

Gas turbine power plant:

Layout of gas turbine power plant, Elements of gas turbine power plants, Gas turbine fuels,
cogeneration, auxiliary systems such as fuel, controls and lubrication, operation and maintenance,
combined cycle power plants, Site selection of gas turbine power plant, Integrated Gas fire based
Combined Cycle (IGCC) systems. Controlling of air fuel ratio (AFR) in power plant.

Unit 1l

Nuclear Power Plants

Classification of nuclear reactors, Thermal fission reactors and power plant and their location,
Pressurized water reactor, Boiling water reactor, CANDU heavy water reactor, Gas-cooled reactor, Fast
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breeder reactors, Organic substance cooled reactor, Reactor control, Radiation hazards, Radioactive
waste disposal, Nuclear power generation in India.

Solar Power Plant

Solar energy collectors, Photovoltaic power system, Solar central receiver system, Solar thermal energy,
types of solar thermal plant, typical layout and components, solar parabolic trough plants, solar tower
power plants, and solar dish power plants. Working principle of concentrating solar thermal power plant
and their applications.

Unit IV

Non-Conventional Power Plants

Geothermal energy: Hydrothermal systems, Petro thermal systems, Hybrid geothermal fossil systems,
Problems associated with geothermal conversion,

Wind energy: Components of a wind generator, Horizontal and vertical axis wind mills, Aerodynamic
considerations of wind mill design, Coefficient of performance of wind mill rotor, Availability of wind
energy in India, Wind power by country.

Tidal energy: The simple single pool tidal system, The modulated single pool tidal system, The two-pool
tidal system, Ocean thermal energy conversion, Principle of working, Ocean temperature differences,
The open or Claude cycle, The closed or Anderson OTEC cycle,

Electricity generation from Fuel cells and city garbage.

Unit V

Electrical system:

Introduction to generator and exciters, Earthing of power systems, Power and unit transformer, Circuit
breakers, Protective equipment, Switch gear.

Power Plant Economics:

Types of loads, Effect of variable load on power plant design and operation, Methods to meet variable
load, Prediction of future loads, Terminology used in power supply, Cost of electrical energy,
Depreciation, Energy rates (tariffs) for electrical energy, Factors affecting economics of generation and
distribution of power

Environmental Aspects of Power Station

Environmental aspects, Different pollutants due to thermal power plant and their effect on human
health, Thermal pollution of water and its control, Effluents from power plants and impact on
environment, Radiation from nuclear power plant effluents, Methods of pollution mitigation and
control.

Books and References:

1. Power Plant Engineering, by F.T. Morse, Affiliated East-West Press Pvt. Ltd.

2. Power Plant Engineering by Hedge, Pearson India.

3. Power Plant Technology, by Wakil, McGraw Hill.

4. Power Plant Engineering by P.K. Nag, Tata McGraw Hill.

5. Steam & Gas Turbines & Power Plant Engineering by R.Yadav, Central Pub.House.

Page 18



6. Power Plant Engineering by Gupta, PHI India.
7. El Wakil M.M., Power Plant Technology, Tata McGraw Hill, 2010.
8. Power Plant Engineering. Mahesh Verma, Metropolitan Book Company Pvt. Ltd.
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Semester — VII: Departmental Elective — V: Specialization — Automobile Engineering

Subject Code: KAU 073 Vehicle Body Engineering & safety LTP:300 Credits: 3
. Blooms
The students will be able to
Taxonomy
CO-1 |Understand the classification of the vehicles on the basis of body. K2
CO-2 |Understand the importance of material selection in designing automotive bodies. K2
CO-3 |Understand the concepts of aerodynamics used in designing automobiles. K2
co-a Understand the importance of interior and exterior ergonomics while designing the K2
vehicle.
CO-5 Identify various sources of noise and methods of noise separation and various K2
safety aspects in a given vehicle.
Calculate various aerodynamic forces and moments acting on vehicle, load
co-6 | . .. . ) . . K3
distribution in vehicle body and stability of vehicle.
UNIT-I:
Classification of Coachwork: [L-9 Hours]

Styling forms, coach and bus body style, layout of cars, buses and coach with different seating and
loading capacity, types of commercial vehicles, vans and pickups, etc. Terms used in body building
construction, angle of approach, Angle of departure, ground clearance, Cross bearers, floor longitudes,
posts, seat rail, waist rail, cant rail, Roof stick, Roof longitude, Rub rail, skirt rail, truss panel, wheel arch
structure, wheel arch, post diagonals, gussets.

UNIT-II:

Vehicle Body Materials: [L-9 Hours]
Aluminum alloys, Steel, alloy steels, plastics, Metal matrix composites, structural timbers - properties,
glass reinforced plastics and high strength composites, thermoplastics, ABS and styrenes, load bearing
plastics, semi rigid PUR foams and sandwich panel construction. Paints adhesives and their properties,
corrosion and their prevention.

UNIT-II:

Aerodynamics: [L-5 Hours]
Basics, Vehicle drag and types, Various types of forces and moments, effects of forces and moments,
various body optimization techniques for minimum drag, Principle of wind tunnel technology, flow
visualization techniques, tests with scale models, aerodynamic study for heavy vehicles.

Load Distribution: [L-5 Hours]
Type of body structures, Vehicle body stress analysis, vehicle weight distribution, Calculation of loading
for static loading, symmetrical, longitudinal loads, side loads, stress analysis of bus body structure under
bending and torsion.
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UNIT-IV:

Interior Ergonomics: [L-4 Hours]
Introduction, Seating dimensions, Interior ergonomics, ergonomics system design, seat comfort,
suspension seats, split frame seating, back passion reducers, dash board instruments, electronic
displays, commercial vehicle cabin ergonomics, mechanical package layout, goods vehicle layout.
Visibility, regulations, drivers visibility, methods of improving visibility, Window winding and seat
adjustment mechanisms.

Vehicle Stability: [L-4 Hours]
Introduction, Longitudinal, lateral stability, vehicle on a curvilinear path, critical speed for toppling and
skidding.Effect of operating factors on lateral stability, steering geometry and stabilization of steerable
wheels, mass distribution and engine location on stability.

UNIT-V:

Noise and Vibration: [L-5 Hours]
Noise characteristics, Sources of noise, noise level measurement techniques, Body structural vibrations,
chassis bearing vibration, designing against fatigue, methods of noise suppression.

Impact protection: [L-5 Hours]
Basics, physics of impact between deformable bodies, design for crash worthiness, occupant and cargo
restraint, passive restraint systems, side impact analysis, bumper system, energy absorbent foams, laws
of mechanisms applied to safety.

Books &Reference:

Bosch, “Automotive Handbook”, 8th Edition, SAE publication, 2011.

Powloski J., “Vehicle Body Engineering”, Business books limited, London, 1969.

Ronald K. Jurgen, “Automotive Electronics Handbook”, Second Edition, McGraw-Hill Inc., 1999.
Vehicle body engineering Giles J Pawlowsky Business books limited 1989

Vehicle body layout and analysis John Fenton Mechanical Engg. Publication Itd, London. 1990
Vehicle Safety 2002 Cornwell press Town bridge, UK ISBN 1356 — 1448

Aerodynamics of Road Vehicles W.H. Hucho Butter worth’s 1987 4th Edition

NouhswNe
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HSMC & OPEN ELECTIVES II LIST 2021-22

DR. A.P.J. ABDUL KALAM TECHNICAL UNIVERSITY
UTTAR PRADESH, LUCKNOW

EVALUATION SCHEME & SYLLABUS

FOR
HUMANITIES, SOCIAL SCIENCE AND
MANAGEMENT COURSE
(HSMC COURSE)
&
OPEN ELECTIVES II LIST
AS PER

AICTE MODEL CURRICULUM
[Effective from the Session:2021-22]

Note:

1. The Student shall choose an open Elective from the list in such a manner that he/she has not
studied the same course in any form during the degree programme.

2. * It is mandatory that for these subjects (KOE069, KOE076, KOE087,KOE097 & KOE(098) only
Trained Faculty (who had done the FDP for these courses) will teach the courses.
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HSMC & OPEN ELECTIVES II LIST 2021-22

B.Tech. VII Semester (2021-22)

HUMANITIES, SOCIAL SCIENCE AND MANAGEMENT COURSE
(HSMC COURSE) HSMC 1/HSMC2

KHU701/ | RURAL DEVELOPMENT: ADMINISTRATION AND PLANNING
KHU801

KHU702/ | PROJECT MANAGEMENT & ENTREPRENEURSHIP
KHU802

OPEN ELECTIVE-II

KOE071 [FILTER DESIGN

KOE072 | BIDECONOMICS

KOEQ73 | MACHINE LEARNING

KOE074 | RENEWABLE ENERGY RESOURCES
KOEO075 | OPERATIONS RESEARCH

KOEO76 | VALUE RELATIONSHIP & ETHICAL HUMAN CONDUCT- FOR A
HAPPY & HARMONIOUS SOCIETY

KOEO(077 | DESIGN THINKING
KOEO078 | SOIL AND WATER CONSERVATION ENGINEERING
KOE(079 |INTRODUCTION TO WOMEN’S AND GENDER STUDIES
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KHU701/
KHUS801

Rural Development: Administration and Planning | 3L:0T:0P| 3 Credits

COURSE OUTCOME: After completion of the course student will be able to:

M

Students can understand the definitions, concepts and components of Rural Development
Students will know the importance, structure, significance, resources of Indian rural economy.
Students will have a clear idea about the area development programmes and its impact.
Students will be able to acquire knowledge about rural entrepreneurship.

Students will be able to understand about the using of different methods for human resource planning

Unit

Topics

Lectures

I

Rural Planning & Development: Concepts of Rural Development, Basic
elements of rural Development, and Importance of Rural Development for
creation of Sustainable Livelihoods, An overview of Policies and Programmes for
Rural Development- Programmes in the agricultural sector, Programmes in the
Social Security, Programmes in area of Social Sector.

8

II

Rural Development Programmes: Sriniketan experiment, Gurgaon experiment,
marthandam experiment, Baroda experiment, Firkha development scheme, Etawa
pilot project, Nilokheri experiment,approaches to rural community development:
Tagore, Gandhi etc

III

Panchayati Raj & Rural Administration: Administrative Structure:
bureaucracy, structure of administration; Panchayati Raj Institutions Emergence
and Growth of Panchayati Raj Institutions in India; People and Panchayati Raj;
Financial Organizations in Panchayati Raj Institutions, Structure of rural finance,
Government & Non-Government Organizations / Community Based
Organizations, Concept of Self help group.

v

Human Resource Development in Rural Sector: Need for Human Resource
Development, Elements of Human Resource Development in Rural Sector
Dimensions of HRD for rural development-Health, Education, Energy, Skill
Development, Training, Nutritional Status access to basic amenities - Population
composition.

Rural Industrialization and Entrepreneurship: Concept of Rural
Industrialization, Gandhian approach to Rural Industrialization, Appropriate
Technology for Rural Industries, Entrepreneurship and Rural Industrialization-
Problems and diagnosis of Rural Entrepreneurship in India, with special reference
to Women Entrepreneurship; Development of Small Entrepreneurs in India, need
for and scope of entrepreneurship in Rural area.

Text Book:

NG R W

Corporate Social Responsibility: An Ethical Approach - Mark S. Schwartz
Katar Singh: Rural Development in India — Theory History and Policy
TodaroM.P. Economic Development in III World war

Arora R.C — Integrated Rural Development in India

Dhandekar V.M and Rath N poverty in India

A.N.Agarwal and KundanalL al: Rural Economy of India

B.K.Prasad: Rural Development-Sarup& Son’s Publications.
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1

KHU702/
KHU802

PROJECT MANAGEMENT & ENTREPRENEURSHIP 3L:0T:0P 3 Credits

Unit

Topics Lectures

I

Entrepreneurship: Entrepreneurship: need, scope , Entrepreneurial competencies 8
& traits, Factors affecting entrepreneurial development, Entrepreneurial motivation
(Mc Clellend’s Achievement motivation theory), conceptual model of
entrepreneurship , entrepreneur vs. intrapreneur; Classification of entrepreneurs;
Entrepreneurial Development Programmes

II

Entrepreneurial Idea and Innovation: Introduction to Innovation, 8
Entrepreneurial Idea Generation and Identifying Business Opportunities,
Management skills for Entrepreneurs and managing for Value Creation, Creating
and Sustaining Enterprising Model & Organizational Effectiveness

III

Project Management: Project management: meaning, scope & importance, role of 8
project manager; project life-cycle Project appraisal: Preparation of a real time
project feasibility report containing Technical appraisal,; Environmental appraisal,
Market appraisal (including market survey for forecasting future demand and sales)
and Managerial appraisal.

vV

Project Financing: Project cost estimation & working capital requirements, 8
sources of funds, capital budgeting, Risk & uncertainty in project evaluation ,
preparation of projected financial statements viz. Projected balance sheet, projected
income statement, projected funds & cash flow statements, Preparation of detailed
project report, Project finance.

Social Entrepreneurship: Social Sector Perspectives and Social Entrepreneurship, 8
Social Entrepreneurship Opportunities and Successful Models, Social Innovations
and Sustainability, Marketing Management for Social Ventures, Risk Management
in Social Enterprises, Legal Framework for Social Ventures.

Text Book:

1. Innovation and Entrepreneurship by Drucker, P.F.; Harper and Row

2. Business, Entrepreneurship and Management: Rao, V.S.P. ;Vikas

3. Entrepreneurship: Roy Rajeev; OUP.

4. Text Book of Project Management: Gopalkrishnan, P. and Ramamoorthy, V.E.; McMillan

5. Project Management for Engineering, Business and Technology: Nicholas, J.M., and Steyn, H.;
PHI

6. Project Management: The Managerial Process: Gray, C.F., Larson, E.-W. and Desai, G.V_;
MGH
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| KOE-071 |

FILTER DESIGN | 3L:0T:0P | 3 Credits |

COURSE OBJECTIVE: Students undergoing this course are expected to:

1.

Understand about the characteristics of different filters.

2. Understand the concept of Approximation Theory.
3. Learn about the switched capacitor filter.

COURSE OUTCOME: After completion of the course student will be able to:

CO1

Choose an appropriate transform for the given signal.

CO2

Choose appropriate decimation and interpolation factors for high performance filters.

CO3

Model and design an AR system.

CO4

Implement filter algorithms on a given DSP processor platform.

Unit

Topics

Lecture
S

Introduction: Fundamentals, Types of filters and descriptive terminology, why we use
Analog Filters, Circuit elements and scaling, Circuit simulationand modelling.
Operational amplifiers: Op-amp models, Op-amp slew rate, Operational amplifiers with

resistive feedback: Noninverting and Inverting, Analysing Op-amp circuits, Block diagrams
and feedback, The Voltage follower, Addition and subtraction, Application of Op-amp
resistor circuits.

First order filter: Bilinear transfer functions and frequency response —
Bilinear transfer function and its parts, realization of passive elements,Bode plots,
Active realization, The effect of A(s), cascade design.

Second order low pass and band pass filters: Design parameters, Second order circuit,
frequency response of low pass and band pass circuits, Integrators and others biquads.

Second order filters with arbitrary transmission zeros: By using summing, By voltage feed
forward, cascade design revisited.
Low pass filters with maximally flat magnitude: the ideal low pass filter, Butterworth

response, Butterworth pole locations, low pass filter specifications, arbitrary transmission
Zeros.

Low pass filter with equal ripple (Chebyshev) magnitude response: The chebyshev
polynomial ,The chebyshev magnitude response, Location of chebyshev poles, Comparison
of maximally flat & equal-ripple responses, Chebyshev filter design

Inverse chebyshev and cauer filters: Inverse chebyshev response, From specifications to
pole and zero locations, Cauer magnitude response, Chebyshev rational functions, Cauer

filter design.

Text Book:

1. Rolf. Schaumann, Haigiao Xiao, Mac. E. Van Valkenburg, “Analog Filter Design”, 2ndIndianEdition, Oxford University

Press.

Reference Books:
1. J. Michael Jacob, “Applications and Design with Analog Integrated Circuits”, Second edition,Pearson.
2. T. Deliyannis, Yichuang Sun, J.K. Fidler, “Continuous-Time Active Filter Design”,CRC Press.
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HSMC & OPEN ELECTIVES II LIST 2021-22

| KOE-072] BIOECONOMICS

| 3L:0T:0P | 3 Credits |

OBJECTIVE:

This course is designed with an objective to provide an understanding of the basic
knowledge of bioecomics to students so that they can explore entrepreneurship
opportunities in the bio based industry. This course also serve interdisciplinary
innovation in terms of sustainable bioeconomy

COURSE OUTCOME: After completion of the course student will be able to:

Students will be able to understand basic concept of Bioeconomics, challenges, opportunities&

1.

2.

regulations

Students will be able to understand development and innovation in terms of bioeconomy towards

sustainable development

Students will be able to understand Inter- and transdisciplinarity in bioeconomy &research

approaches

Students will be able to explain biobased resources ,value chain, innovative use of biomass and

biological knowledge to provide food, feed, industrial products

Unit

Topics

Lectur

€S

Introduction: Fundamentals, Types of filters and descriptive terminology, why we use
Analog Filters, Circuit elements and scaling, Circuit simulationand modelling.
Operational amplifiers: Op-amp models, Op-amp slew rate, Operational amplifiers with

resistive feedback: Noninverting and Inverting, Analysing Op-amp circuits, Block
diagrams and feedback, The Voltage follower, Addition and subtraction, Application of
Op-amp resistor circuits.

II

Economic Growth, Development, and Innovation in terms of bioeconomy, Environmental
Economics and the Role of Government, Modelling and Tools Supporting the Transition
to a Bioeconomy, Role of biobased Economy in sustainable development.

I

Inter- and transdisciplinarity in Bioeconomy &research approaches, primary
production, processing of biobased resources,Markets, Sustainability Management and
Entrepreneurship in biobased products.

v

Biobased Resources and Value Chains, Processing of Biobased Resources, Markets,
Sustainability Management and Entrepreneurship opportunity in biobased product. Food
Security and Healthy Nutrition in the Context of the Bioeconomy, Use of Biomass for the
Production of Fuel and Chemicals, The importance of Biotechnology for the
Bioeconomy.

sustainable and innovative use of biomass and biological knowledge to provide food,
feed, industrial products, bioenergy and ecological services, importance of bioeconomy-
related concepts in public, scientific, and political discourse, Dynamic Management of
Fossil Fuel, Biofuel.

Text Book:

1.
2.

3.
4.

Principles of Bioeconomics by I. Sundar, Vedams eBooks (P) Ltd New Delhi, India

Bioeconomy:Shaping the Transition to a Sustainable, Biobased Economy by Iris Lewandowski,

Springer.
Sociobiology and Bioeconomics by Koslowski, Peter

Modeling, Dynamics, Optimization and Bioeconomics I, by Pinto, Alberto Adrego, Zilberman,

David, Springer.
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| KOE-073 | MACHINE LEARNING | 3L:0T:0P | 3 Credits
Unit Topics Lectures
I INTRODUCTION — Well defined learning problems, Designing a Learning 8

System, Issues in Machine Learning; THE CONCEPT LEARNING
TASK - General-to-specific ordering of hypotheses, Find-S, List then
eliminate algorithm, Candidate elimination algorithm, Inductive bias.

II DECISION TREE LEARNING - Decision tree learning algorithm- 8
Inductive bias- Issues in Decision tree learning; ARTIFICIAL NEURAL
NETWORKS - Perceptrons, Gradient descent and the Delta rule, Adaline,
Multilayer networks, Derivation of backpropagation rule Backpropagation
AlgorithmConvergence, Generalization.

11 Evaluating Hypotheses: Estimating Hypotheses Accuracy, Basics of 8
sampling Theory, Comparing Learning Algorithms; Bayesian Learning:
Bayes theorem, Concept learning, Bayes Optimal Classifier, Naive Bayes
classifier, Bayesian belief networks, EM algorithm.

v Computational Learning Theory: Sample Complexity for Finite Hypothesis 8
spaces, Sample Complexity for Infinite Hypothesis spaces, The Mistake
Bound Model of Learning; INSTANCE-BASED LEARNING - k-Nearest
Neighbour Learning, Locally Weighted Regression, Radial basis function
networks, Case-based learning.

v Genetic  Algorithms: an illustrative example, Hypothesis space search, 8
Genetic Programming, Models of Evolution and Learning; Learning first
order rules- sequential covering algorithms-General to specific beam
search-FOIL; REINFORCEMENT LEARNING - The Learning Task, Q
learning.

Text Book:

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

2. Ethem Alpaydin,—Introduction to Machine Learning (Adaptive Computation and
Machine Learning), The MIT Press 2004.

3. Stephen Marsland, —Machine Learning: An Algorithmic Perspective, CRC Press,
2009.

4. Bishop, C., Pattern Recognition and Machine Learning. Berlin: Springer- Verlag.
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| KOE-074 |  RENEWABLE ENERGY RESOURCES | 3L:0T:0P | 3 Credits |

Unit

Topics Lectures

I

Introduction: Various non-conventional energy resources- Introduction, 8
availability, classification, relative merits and demerits. Solar Cells:
Theory of solar cells. Solar cell materials, solar cell array, solar cell
power plant, limitations.

II

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

III

Geothermal Energy: Resources of geothermal energy, thermodynamics 8
of geo- thermal energy conversion-electrical conversion, non-electrical
conversion, environmental considerations. Magneto-hydrodynamics
(MHD): Principle of working of MHD Power plant, performance
and limitations. Cells: Principle of working of various types of
fuel cells and their working,

performance and limitations.

v

Thermo-electrical and thermionic Conversions: Principle of working, 8
performance and limitations. Wind Energy: Wind power and its
sources, site selection, criterion, momentum theory, classification of
rotors, concentrations and augments, wind characteristics.
Performance and limitations of energy conversion systems.

Bio-mass: Availability of bio-mass and its conversion theory. Ocean 8
Thermal Energy Conversion (OTEC): Availability, theory and working
principle, performance and limitations. @ Wave and Tidal Wave:
Principle of working, performance and limitations. Waste Recycling
Plants.

Text Book:

L.

Raja  etal, “Introduction to  Non-Conventional  Energy  Resources”  Scitech
Publications.

John Twideu and Tony Weir, “Renewal Energy Resources” BSP Publications, 2006.

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

D.S. Chauhan,”Non-conventional Energy Resources” New Age International.

C.S. Solanki, “Renewal Energy Technologies: A Practical Guide for Beginners” PHI
Learning.

Peter Auer, "Advances in Energy System and Technology". Vol. 1 & II Edited by
Academic Press.

Godfrey Boyle,” Renewable Energy Power For A Sustainable Future”, Oxford
University Press.
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[ KOE-075 | OPERATIONS RESEARCH | 3L:0T:0P | 3Credits

Unit

Topics

Lectures

I

Introduction: Definition and scope of operations research (OR), OR
model, solving the OR model, art of modelling, phases of OR
study. Linear Programming: Two variable Linear Programming model
and Graphical method of solution, Simplex method, Dual Simplex
method, special cases of Linear Programming, duality, sensitivity
analysis.

8

II

Transportation ~ Problems:  Types  of transportation  problems,
mathematical models, transportation algorithms, Assignment: Allocation
and assignment problems and models, processing of job through machines.

II

Network Techniques: Shortest path model, minimum spanning Tree
Problem, Max-Flow problem and Min-cost problem. Project
Management: Phases of project management, guidelines for network
construction, CPM and PERT

v

Theory of Games : Rectangular games, Minimax theorem, graphical
solution of 2x n or mx2 games, game with mixed strategies,
reduction to linear programming model. Quality Systems: Elements of]
Queuing model, generalized poisson queing model, single server models.

Inventory Control: Models of inventory, operation of inventory system,
quantity discount. Replacement: Replacement models: Equipments that

deteriorate with time, equipments that fail with time.

Text Book:

Sl

Wayne L. Winston,”Operations Research” Thomson Learning, 2003.
Hamdy H. Taha, “Operations Research-An Introduction” Pearson Education, 2003.
R. Panneer Seevam, “Operations Research” PHI Learning, 2008.

V.K.Khanna, “Total Quality Management” New Age International, 2008.

Open Elective I1 2021-22 K series (VII Semester)
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KOE-076 [VALUES, RELATIONSHIP & ETHICAL HUMAN| 3L:0T:0P 3 Credits

CONDUCT-FOR A HAPPY & HARMONIOUS
SOCIETY

Pre-requisites- for this subject only those faculty will teach these courses who had done

the FDP for these courses.

Course Objectives:

1.

2.

3.

To help the students to understand the importance and types of relationship with
expressions.

To develop the competence to think about the conceptual framework ofundivided
society as well as universal human order.

To help the students to develop the exposure for transition from current state to the undivided
society and universal human order.

Course Methodology:

1.

2.
3.

The methodology of this course is exploration and thus universally adaptable. It involves a
systematic and rational study of the human being vis-a-vis the rest of existence.

It is free from any dogma or set of do’s and don’ts related to values.

It is a process of self-investigation and self-exploration, and not of giving sermons.
Whatever is found as truth or reality is stated as a proposal and the students are facilitated
and encouraged to verify it in their own right, based on their Natural Acceptance and
subsequent Experiential Validation.

This process of self-exploration takes the form of a dialogue between the teacher and the
students to begin with, and then to continue within the student leading to continuous self-
evolution.

This self-exploration also enables them to critically evaluate their pre- conditionings
and present beliefs.

Unit

Topics Lectures

Introduction to the course: Basic aspiration of a Human Being and program 8
for its fulfilment, Need for family and relationship for a Human Being, Human-

relationship and role of work in its fulfilment, Comprehensive Human Goal,

Need for Undivided Society, Need for Universal Human Order, an appraisal of
the Current State, Appraisal of Efforts in this Direction in Human History.

II

\Understanding Human-Human Relationship & its fulfilment: Recognition 8
of Human-Human Relationship, Recognition of feelings in relationship,
Established Values and Expressed Values in Relationship, interrelatedness of
feelings and their fulfilment, Expression of feelings, Types of relationship and
their purpose, mutual evaluation in relationship, Meaning of justice in
relationship, Justice leading to culture, civilization and Human Conduct.

II

Justice from family to world family order: Undivided Society as continuity 8
and expanse of Justice in behaviour — family to world family order, continuity of
culture and civilization, Universal Order on the basis of Undivided Society,
Conceptual Framework for Universal human order, Universal Human Order as
continuity and expanse of order in living: from family order to world family
order, a conceptual framework for universal human order.
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v Program for Ensuring Undivided Society and Universal Human Order: 8
Education —Sanskar, Health —Sanyam, Production-work, Exchange — storage,
Justice-preservation.

V' |Human Tradition: Scope and Steps of Universal Human Order, Human 8

Tradition ( Ex. Family order to world family order), Steps for transition from the
current state, Possibilities of participation of students in this direction, Present

efforts in this direction, Sum up.

Text books:

XNy kWD =

12.

13.

14.
15.
16.
17.

A Foundation Course in Human Values and Profession Ethics (Text Book and Teachers’ Manual),
R. R. Gaur, R. Asthana, G. P. Bagaria (2010), Excel Books, New Delhi.
Avartansheel Arthshastra, A. Nagraj, Divya Path Sansthan, Amarkantak, India.

An Appeal by the Dalai Lama to the World: Ethics Are More Important Than Religion, Dalai Lama
X1V, 2015.

Economy of Permanence — (a quest for social order based on non-violence), J. C. Kumarappa
(2010), Sarva-Seva-Sangh-Prakashan, Varansi, India.

Energy and Equity, Ivan Illich (1974), The Trinity Press, Worcester & Harper Collins, USA.
Human Society, Kingsley Davis, 1949.

Hind Swaraj or, Indian home rule Mohandas K. Gandhi, 1909.

Integral Humanism, Deendayal Upadhyaya, 1965.

Lohiya Ke Vichar, Lok Bharti , Rammanohar Lohiya, 2008.

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

Manaviya Sanvidhan, A. Nagraj, Divya Path Sansthan, Amarkantak, India

Samadhanatmak Bhautikvad, A. Nagraj, Divya Path Sansthan, Amarkantak, India

Small Is Beautiful: A Study of Economics as if People Mattered, E. F. Schumacher,1973, Blond &
Briggs, UK.

Slow is Beautiful, Cecile Andrews (http://www.newsociety.com/Books/S/Slow-is- Beautiful)

. Sociology Themes and Perspectives, Harper Collins; EIGHT edition (2014), Martin Holborn and

Peter Langley, 1980.

Samagra kranti: Jaya Prakash Narayan's philosophy of social change, Siddharth Publications Renu
Sinha, 1996.

Science & Humanism — towards a unified worldview, P. L. Dhar & R. R. Gaur (1990),
Commonwealth Publishers, New Delhi

Vyavaharvadi Samajshastra, A. Nagraj, Divya Path Sansthan, Amarkantak, India.
Vyavahatmak Janvad, A. Nagraj, Divya Path Sansthan, Amarkantak, India.
The Communist Manifesto, Karl Marx, 1848.

Toward a True Kinship of Faiths: How the World's Religions Can Come Together Dalai Lama XIV,
2011

Reference Videos.

Kin school (30 minutes)
Technology (Solar City etc.).
Natural Farming.

Economics of Happiness (1h 8m).

halb o e
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| KOE-077 | Design Thinking

| 3L:0T:0P | 3Credits

Objective: The objective of this course is to familiarize students with design thinking
process as a tool for breakthrough innovation. It aims to equip students with design
thinking skills and ignite the minds to create innovative ideas, develop solutions for real-
time problems

Unit

Topics

Lectures

I

Introduction to design thinking, traditional problem solving versus design
thinking, history of design thinking, wicked problems. Innovation and
creativity, the role of innovation and creativity in organizations, creativity in
teams and their environments, design mindset. Introduction to elements and
principles of design, 13 Musical Notes for Design Mindset, Examples of
Great Design, Design Approaches across the world

8

II

Understanding humans as a combination of I (self) and body, basic physical
needs up to actualization, prosperity, the gap between desires and
actualization. Understanding culture in family society, institution, startup,
socialization process. Ethical behavior: effects on self, society, understanding
core values and feelings, negative sentiments and how to overcome them,
definite human conduct: universal human goal, developing human
consciousness in values, policy, and character. Understand stakeholders,
techniques to empathize, identify key user problems. Empathy tools-
Interviews, empathy maps, emotional mapping, immersion and observations,
customer journey maps, and brainstorming, Classifying insights after
Observations, Classifying Stakeholders, Do’s & Don’ts for Brainstorming,
Individual activity- ‘Moccasin walk’

III

Defining the problem statement, creating personas, Point of View (POV)
statements. Research- identifying drivers, information gathering, target
groups, samples, and feedbacks. Idea Generation-basic design directions,
Themes of Thinking, inspirations and references, brainstorming, inclusion,
sketching and presenting ideas, idea evaluation, double diamond approach,
analyze — four W’s, 5 why’s, “How Might We”, Defining the problem using
Ice-Cream Sticks, Metaphor & Random Association Technique, Mind-Map,
ideation activity games - six thinking hats, million-dollar idea, introduction to
visual collaboration and brainstorming tools - Mural, JamBoard

v

Fundamental concepts of critical thinking, the difference between critical and
ordinary thinking, characteristics of critical thinkers, critical thinking skills-
linking ideas, structuring arguments, recognizing incongruences, five pillars
of critical thinking, argumentation versus rhetoric, cognitive bias, tribalism,
and politics. Case study on applying critical thinking on different scenarios.

The argument, claim, and statement, identifying premises and conclusion,
truth and logic conditions, valid/invalid arguments, strong/weak arguments,
deductive argument, argument diagrams, logical reasoning, scientific
reasoning, logical fallacies, propositional logic, probability, and judgment,
obstacles to critical thinking. Group activity/role plays on evaluating
arguments.

Open Elective 11 2021-22 K series (VII Semester)
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Text Book:

1. Vijay Kumar, 101 Design Methods: A Structured Approach for Driving Innovation in
Your Organization, 2013, John Wiley and Sons Inc, New Jersey
2.BP Banerjee, Foundations of Ethics and Management, 2005, Excel Books

3.Gavin Ambrose and Paul Harris, Basics Design 08: Design Thinking, 2010, AVA
Publishing SA

4.Roger L. Martin, Design of Business: Why Design Thinking is the Next Competitive
Advantage, 2009, Harvard Business Press, Boston MA

Course Outcome: After successful completion of the course the students will be able to:

1. Develop a strong understanding of the design process and apply it in a variety of business
settings

2. Analyze self, culture, teamwork to work in a multidisciplinary environment and exhibit
empathetic behavior

3. Formulate specific problem statements of real time issues and generate innovative ideas
using design tools

4. Apply critical thinking skills in order to arrive at the root cause from a set of likely causes

5. Demonstrate an enhanced ability to apply design thinking skills for evaluation of claims
and arguments.
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| KOE-078 | Soil and Water Conservation Engineering | 3L:0T:0P| 3Credits|

Unit Topics Lectures
I | Definition and scope of soil conservation, cause of soil erosion, Mechanism 8
of erosion, universal soil loss equation, soil erosion due to wind and its
control, vegetation management, i.e., strip cropping, stubble mulching and

other practices.

IT | Types of soil erosion due to water- sheet erosion, rill erosion, gully erosion, 8
sediment transport in channels, sediment deposition in reservoirs. Methods of
soil erosion control: bounding and terracing on agriculture land for gully
control, bench terraces, vegetated water ways, chute spillways, drop inlet
spillways, check dams, river training works.

II | Biological methods of soil erosion control, grass land management, forest 8
management. Soil quality management, drainage works, reclamation of salt
affected soils. Water conservation: water harvesting, rainfall- run off relation,
water storage in ponds, lakes, reservoirs and aquifers, groundwater recharge
through wells, check dams and storage works.

IV | Water losses: filtration, seepage and evaporation losses, pollution/ 8
contamination of water quality due to agricultural practices i.e., fertilizers and
pesticides, self purification of surface water, sources of agricultural water
pollution, pollutant dispersion in ground water.

V| Need of planned utilization of water resources, economics of water resources 8
utilization. Flood plain zones management, modifying the flood, reducing
susceptibility to damage, reducing the impact of flooding.

Suggested reading:
1. Alam Singh — Modern Geotechnical Engineering
2. K. R. Arora — Soil Mechanics and foundation Engineering.
3. N. C. Brady — Principles of Soil Sciences
4. B. C. Punmia — Soil Mechanics and Foundation Engineering

H
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KOE-079 | Introduction to Women’s and Gender Studies| 3L:0T:0P

3Credits

Unit

Topics

Lectures

Women and Society: Understanding Sex- Gender, Gender shaping Institutions,
Theories of Gender construction Understanding Sexism and Androcentrism,
Understanding Patriarchy and Theories of Patriarchy, Private and Public dichotomy,
Sexual Division of Work, Patriarchy practices in different institutions and Text
Books.

8

II

Feminist Theory: Rise of Feminism, Introduction to various stands of Feminism-
Liberal Feminism, Radical Feminism, Marxist Feminism, Socialist Feminism,
Cultural Feminism, Eco-Feminism, Post Colonial Feminism, Post Modern
Feminism. Waves of Feminism.

III

Women’s Movement: The socio-economic conditions of women during the age of
Industrial revolution the Call for Women's Rights 1848, Women’s rights movement
1848-1920,Historical Developments of Social Reform Movements in India ,
Women’s groups and organizations, Women’s Movement Movements for Uniform
Civil code and ShahBano case, Dalit women and the question of double marginality.

v

Gender Roles and Psychology of Sex: Difference Conceptualization of gender
roles and gender role attitudes, Gender: Aggression, Achievement, Communication,
Friendship and Romantic, Relationships Sex Differences in Mental Health Trauma
relating to Rape , Taboo , Childhood Sexual Abuse , Domestic Violence , Sexual
Harassment at Work Place, Educational Institutions, Eve Teasing etc.

Gender and Representation: Gender and Mass Media- Print Media, Gender and
Mass Media-Electronic Media, Gender and Films, Advertisements, Mega Serials,
Stereotyping and breaking the norms of women’s roles Women’s Representation in
Literary Texts.

Suggested reading:

H

Open Elective 11 2021-22 K series (VII Semester)

W

Change. 2005
Practicing Solidarity. Duke University Press.
Oxford University Press, 2001

Sonia Bathla, Women, Democracy and the Media: Cultural and Political
Representations in the Indian Press, Sage, New Delhi, 1998.

Basab iChakrabarti, Women's Studies: Various Aspects. UrbiPrakashani2014
Arvind Narrain. Queer: Despised Sexuality Law and Social Change. Book for

Chandra Talpade Mohanty, Feminism without Borders: Decolonizing Theory,

Flavia Agnes. Law and Gender Inequality: The Politics of Women's Rights in India.
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SEVENTH SEMESTER

CIVIL ENGINEERING

CIVIL ENGINEERING

SESSION 2021-22

S.No Sg;{f:t Subject Periods Evaluation Scheme Segllégter Total | Credit
L |T|P |CT|TA| Total | PS TE PE
KHU701/
1 KHU702 | HSMC-1*/HSMC-2* 0] 013020 50 100 150
2 Departmental Elective -1V 0] 0| 30| 20 50 100 150
KCE 070 Railway, Waterway and Airway
Engineering
KCE 071 | Sustainable Construction
Methods
KCE 072 | Probability Methods in Civil
Engineering
KCE 073 | Advance Concrete Design
KCE 074 | Solid Waste Management
3 Departmental Elective -V 31007130120 50 100 150 3
KCE 075 | Design of Steel Structures
KCE 076 | Urban Transportation Planning
KCE 077 Geosynthetics and Reinforced
Soil Structures
KCE 078 | Irrigation and Water Resource
Engineering
KCE 079 | Disaster Preparedness and
Management
4 Open Elective-II 310107130120 50 100 150 3
5 | KCE751 | Concrete Lab 0] 2 25 25 50 1
Mini Project or Internship
6 | KCE752 | Assessment* 0 |02 50 50 1
7 | KCE753 | Projectl 0 |0] 8 150 150 4
MOOC:s (Essential for Hons.
8 Degree)
Total 12 10]12 850 18
NOTE:

1. Regular classroom interaction with industry experts is to be ensured in all theory courses (minimum two
expert talks from relevant Industry).
2. Working on experiments using virtual labs is to be ensured in lab courses.
3. Student’s visit to Industry/Industry Expert’s project site must be arranged as & when possible.
4. The Mini Project or Internship (4 - 6 weeks) conducted during semester break after VI semester will be
assessed during VIl semester.
5. Project work is to be identified during VI semester, Initiated in VIl semester (KCE 753) and completed in VIl
semester (KCE 851).
EIGHTH SEMESTER

CIVIL ENGINEERING

SESSION 2021-22

Curriculum & Evaluation Scheme (VII & VIII semester)
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CIVIL ENGINEERING

S.No Sgl())jdeect Subject Periods Evaluation Scheme Sefl]::gter Total | Credit
L |T|P|CT|TA | Total| PS | TE | PE
KHUS801/

1 | KHU802 | HSMC-1* / HSMC-2* 3 /]0]01]30 |20 50 100 150 3

2 Open Elective-III 3 ]0]01]30 20| 50 100 150 3

3 Open Elective -IV 3 ]0]01]30]20 ] 50 100 150 3

4 | KCE851 | Projectll 0 |0]18 100 300 | 400 9
MOOC:s (Essential for Hons.

5 Degree)
Total 9 [0]18 850 18

Curriculum & Evaluation Scheme (VII & VIII semester)
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CIVIL ENGINEERING
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Curriculum & Evaluation Scheme (VII & VIII semester) Page 4



CIVIL ENGINEERING

ELECTIVE 1V

Curriculum & Evaluation Scheme (VII & VIII semester) Page 5



CIVIL ENGINEERING

KCE070 Railway, Waterway and Airway Engineering 3L:0T:0P

3Credits

Course Outcomes: At the end of this course students will demonstrate the ability to:

Nk W=

Explain the importance of railway infrastructure.
Identify the factors governing design of railway infrastructures.
Analysis and design the railway track system.

Understand the concepts of airport engineering and design components of airport.

Associate with the concepts of water transport system.

Unit

Topics

Lectures

Introduction to Permanent Way and its Components: History and administrative
setup of Indian Railways; Rails, Type of rails, rail gauges, permanent way
formation,— functions, requirements, sections in embankment and cutting
(single/double track), electrified tracks, locomotives, wheel and axle arrangement,
coning of wheels, defect in rails, rail fastenings, Fish plates, spikes, chairs, keys,
bearing plates. Sleepers, Timber, steel, cast iron, concrete and prestressed concrete
sleepers, sleeper density, ballast: material, specifications.

8

II

Track Geometrics, Turnouts and Crossings, Stations and Yards: Railway alignment,
vertical alignment — gradients and grade effects, horizontal alignment — horizontal
curves, super-elevation, concepts of cant excess and deficiency, safe permissible
speed, transition curves, widening of gauges and track clearances, points and
crossings — terminologies, types of turnouts, design of turnouts, types of crossings,
design of crossings. Different types of stations and Yards: classification and
functioning.

III

Signaling and Interlocking, Urban Railways: Classification of Signals, method of
train working, absolute block system, Centralized train control system, ATS,
interlocking of track, principle of interlocking, types of interlocking, high speed
track — track requirement, speed limitations, high-speed technologies, Urban
railway- railway system in urban areas.

v

Introduction to Airport Engineering. Aircraft characteristics affecting airport
planning &design, selection of site for an airport. Airports - layout and orientation,
Runway and taxiway design consideration and geometric design. Airport drainage
management, Zoning laws, Visual aids and air traffic control, Runway lighting,
Runway operation Helipads, hangers, service equipment.

Water Transport Harbors and ports, Types of Harbours; Harbours - layouts, shippin
glanes, anchoring, location identification; Littoral transport with erosion and
deposition; sounding methods; Dry and Wet docks, components and operational
Tidal data and analyses. Inland waterways: advantages and disadvantages;
Development in India. Inland water operation.

Text Books

1.
2.

A Text Book of Railway Engineering by S. P. Arora & S. C. Saxena
Railway Engineering by M. M. Agrawal.

References

1.

2.
3.
4

Railway Engineering by Rangwala (Charotar Publishing House).

Airport Engineering by Rangwala (Charotar Publishing House).

Airport Planning & Design by Khanna , Arora & Jain Nem Chand & Brothers).
Docs &Harbour Engineering by Bindra (Dhanpat Rai Publishing Company).

Curriculum & Evaluation Scheme (VII & VIII semester)
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CIVIL ENGINEERING

KCE071 Sustainable Construction Methods 3L:0T:0P

3Credits

Course Outcomes: At the end of this course students will demonstrate the ability to:

Classify the sustainable construction materials.

Apply cutting-edge construction technologies.

Evaluate different sustainable construction methods.

Apply different rating systems of construction/buildings as a professional.

Apply life cycle approach to optimize the performance of green construction materials

Topics

Lectures

Types of foundations and construction methods. Basics of Formwork and
Staging. Common building construction methods (conventional walls and
slabs; conventional framed structure with blockwork walls). Modular
construction methods for repetitive works.

8

II

Precast concrete construction methods. Basics of Slip forming for tall
structures. Basic construction methods for steel structures. Basics of
construction methods for Bridges.

III

dentification of cutting-edge sustainable construction materials, technologies,
and project management strategies for use in the construction industry and
evaluation of their potential to reduce the negative environmental impacts of
construction activity.

v

Study and evaluation of current LEED and GRIHA rating for construction
system. Detailed case study and analysis of highly successful recent "green
construction projects”. Guidance to students for the LEED Green Associate
professional licensing examination.

Environmental impact of materials; life-cycle assessment; material selection
to optimize performance; design, evaluation, and production of green
construction materials.

References
Rebecca L. Henn; Andrew J. Hoffman (2013), Constructing Green the Social

l.

2.

Structures of Sustainability (Urban and Industrial Environments), MIT Press.

Steve Goodhew Sustainable Construction Processes: A Resource Text ISBN: 978-1-405-

18759-6 May 2016 Wiley-Blackwell.

Kim S. Elliott, Precast Concrete Structures — 12 June 2019, CRC Press Taylor and

Francis.

S.B.Marinkovi¢, Life cycle assessment (LCA) aspects of concrete, Woodhead Publishing

Series in Civil and Structural Engineering 2013, Pages 45-80

Curriculum & Evaluation Scheme (VII & VIII semester)
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CIVIL ENGINEERING

KCE072 Probability Methods in Civil Engineering 3L:0T:0P

3Credits

Course Outcomes: At the end of this course students will demonstrate the ability to:

1.

2.

[98)

Apply probabilistic techniques for the analysis of complex Civil Engineering structures
using advanced techniques.

Demonstrate mathematical and statistical knowledge and skills to be applied in various
civil engineering structures.

Apply the laws of logic to mathematical statements.

Develop mathematical thinking in the conduct of different experiments and presentation
of results precisely.

Unit

Topics Lectures

Introduction: Role of Probability in Civil Engineering Problems, Random 8
Events: Definition of basic random events; Application of set theory in
definition of composite event operations; Probability of events and definition
of probability axioms; Solution of real life examples from Civil Engineering.

II

Random Variables: Definition of random variables — discrete and continuous; 8
Probability definitions — PMF, PDF, CDF; Moments and expectations.
Functions of Random Variables: Definition of probability distributions of
functions of single random variables — exact methods and approximate
methods; Moments and expectations of functions — direct and indirect
methods.

III

Multiple Random Variables: Definition of joint, marginal, and conditional 8
probability distributions; Definitions of moments and expectations, including
the definition of correlation coefficient; Functions of multiple random
variables.

v

Common Probability Models: Discrete random variables — binomial 8
distribution, Poisson’s distribution; Continuous random variables -
exponential distribution, gamma distribution; Central limit theorem; Normal
and lognormal distributions.

Statistics and sampling: Goodness of fit tests; regression and correlation 8
analyses; estimation of distribution parameters from statistics; hypothesis
testing and significance; Bayesian updating of distributions.

References

1.

2.

Papoulis, A, and S. U. Pillai (2002), Probability, Random Variables and Stochastic Processes,McGraw-
Hill, New York.

Richard A. Jonson and C. B. Gupta (2005), Miller and Freund's Probability and Statistics
forEngineers, Pearson Education, Inc., United States.

West M. and J. Harrison (1997), Bayesian Forecasting and Dynamic Models, Springer-
Verlag,New York.

Ang, A. H-S., and Tang, W., H. “Probability concepts in engineering: Emphasis on applications
incivil and environmental engineering.” Wiley.

Kottegoda, N. T., and Rosso, R. “Applied Statistics for Civil and Environmental
Engineers.”Wiley.

Ross, S. “A first course on probability.” Prentice Hall.

Curriculum & Evaluation Scheme (VII & VIII semester) Page 8




CIVIL ENGINEERING

KCE073 Advance Concrete Design 3L:0T:0P| 3Credits

Course Outcomes: At the end of this course students will demonstrate the ability to:

1.

Understand the design criteria as well as design concept of circular and rectangular tanks.

. Design the Intz tank, RC domes and beams, cylindrical and rectangular tanks.

Understand the concept of pre tensioning and post tensioning and different systems used
in pre tensioning.
Analysis and design the simple prestressed beams .

. Design deep beams and corbel as per IS 456.

Topics Lectures

Introduction to liquid retaining structures, design criteria, material 8
specifications and permissible stresses for tanks, design concept of circular
and rectangular tanks situated on the ground and underground.

II

Design of over-head tanks: design of RC domes and beams curved in plan, 8
design ofcylindrical and rectangular tanks with different end conditions using
IS: 3370 tables, Intze tank design based on membrane analysis with mention
of continuity effects.

III

ntroduction to prestressing, assumptions, general principles, advantages of 8
prestressing, Axially placed tendons, bent tendons, parabolic tendons, load
balancing concept, pressure line, systems of prestressing, pretensioning and
post tensioning, Hoyer system, Freyssinet system,LeMccallsystem, Magnel-
Blaton system, Gifford-Udall system, C.C.L standard system.

v

Losses in prestress, IS 1343 recommendations for prestressed concrete, stages 8
of loading tobe considered in design, handling and transportation of precast
prestressed concrete beams, analysis and design of simple prestressed beams,
Lever arm conception, kern distance.

Introduction to deep beams, minimum thickness, design of deep beams by IS 8
456, check forlocal failures, detailing of deep beams, Introduction to Corbels,
Shear friction, Corbel dimensions, design of a corbel.

References

1.

2.

IS: 456 — 2000, “Code of Practice for Plain and Reinforced Concrete”, Bureau of Indian
Standards, New Delhi.

IS 3370-2009, “Indian Standard concrete structures for storage of liquids - code of
practice”, Bureau of Indian Standards, New Delhi

IS 1343-2012, “Indian Standard prestressed concrete - code of practice”, Bureau of
Indian Standards, New Delhi

Shah. H.J.., “Reinforced Concrete Vol : 27, Charotar publishing house Pvt. Ltd.

Varghese P.C. “Advanced Reinforced concrete design”, PHI learning Pvt. Ltd.
Ramamrutham S. and Narayan R. “Design of Reinforced Concrete Structures”, Dhanpat
Rai Publishing company Pvt. Ltd.

Jain, A.K., “Reinforced Concrete: Limit State Design”, Nem Chand & Bros., Roorkee.
Punmia B.C, Jain A.K., “Limit State Design of Reinforced Concrete”, Laxmi
Publications Pvt. Ltd.
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CIVIL ENGINEERING

KCE074 Solid Waste Management 3L:0T:0P

3Credits

Course Outcomes: At the end of this course students will demonstrate the ability to:

1. Understand the concept of solid waste management.

2. Explain handling and processing of solid waste.

3. Apply the concept of landfilling for disposal of solid waste.

4. Design composting and other solid waste conversion units.

5. Understand the various hazardous waste, risk assessment and legislation

Topics

Lectures

Solid waste: Public health and ecological impacts, Sources and types of solid
wastes, material flow and waste generation, Functional elements: Waste
generation, storage, collection, Transfer and transport, processing and
recovery, disposal. Physical and chemical composition of municipal solid
waste, integrated solid waste management, hierarchy of waste management
options, different methods for generation rates. Storage: movable bins, fixed
bins. Collection: home to home collection, community bin system. Theory
and design of hauled container system, stationary container system.

8

II

Transportation: handcart, tri-cycle, animal cart, tripper truck, dumper placer,
bulk refuse carrier, railroad transport, water transport, conveyors, layout of
routes. Engineering system for on-site handling and processing of solid
waste: separators, size reduction equipments, screening equipments,
densification, baling, cubing, pelleting equipments.

III

Land filling: Site selection criteria, landfill layout, landfill sections,
Occurrence of gases and leachate in landfills: composition and
characteristics, generation factors, initial adjustment phase, transition phase,
acid formation phase, methane formation phase, maturation phase of gases
and leachate, Introduction to engineered landfills.

v

Composting, types of composting, process description, design and operational
consideration of aerobic composting, process description, design and
operational consideration of anaerobic composting. Thermal conversion
technologies: incineration and pyrolysis system, energy recovery, system.
Overview of solid waste management practices in India.

Introduction to Hazardous wastes, Definition of Hazardous waste, The
magnitude of the problem; Hazardous waste: Risk assessment, Environmental
legislation, Characterization and site assessment, Waste minimization and
resource recovery, Transportation of hazardous waste, Disposal of hazardous
waste. Introduction to Electronic waste and Biomedical waste and their
disposal.

References

1.

2.
3,
4,

McGraw Hill,New York
Solid Waste Engineering, Principle & Management issues by Ven Te Chow

Manual on Municipal solid Waste Management, CPHEEO, Govt. of India.

Tchobanoglous, G., Theisen, H., & Vigil, S.A; Integrated Solid Waste Management:

Bhide, A.D., B.B. Sundaresan, Solid Waste Management in developing countries.

Curriculum & Evaluation Scheme (VII & VIII semester)
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CIVIL ENGINEERING

5. Guidelines for Management and Handling of Hazardous wastes MOEF (1991), Govt.

of India.

Datta, M; Waste Disposal in Engineered Land fills, Narosa Publishers, Delhi.

7. Waste Management “Asian and Pacific Center for Transfer of Technology (N.D.)
India”, September1993.

8. Solid and Hazardous Waste Management: Science and Engineering by M.N. Rao,
Razia Sultana &Sri Harsha Kota

9. E-Waste Management: From Waste to Resource by RamzyKahhat, Klaus Hieronymi,
EricWilliams.

10. Biomedical Waste Management by R. Radhakrishan

11. Electronic Waste Management (Issues in Environmental Science and Technology) by
R. E.Hester , R. M. Harrison & Martin T. Goosey

>
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CIVIL ENGINEERING

KCEO075 Design of Steel Structures 3L:0T:0P

3Credits

Course Outcomes: At the end of this course students will demonstrate the ability to:

el

Understand properties of steel and types of loads acting on steel structures.
Design welded and bolted type of connections for elementary steel structures.
Design tension members for elementary steel structures.

Design compression members such as simple columns, braced and latticed columns and column

bases.
Design flexural members such as beams, purlins and girders

Unit

Topics

Lectures

General Considerations: Introduction, Advantages of Steel as a Structural.
Material, Disadvantages of Steel as a Structural Material, Structural Steel,
Stress-Strain Curve for Mild Steel, Rolled Steel Sections, Convention for
Member Axes, Loads, Dead Load, Live Loads, Environmental Loads, Seismic
Forces, Snow and Rain Loads, Erection Loads, Basis for Design, Design|
Philosophies, Local Buckling of Plate Elements.

Introduction to Limit State Design: Introduction, Limit States for Steel
Design, Limit States of Strength, Limit States of Serviceability, Actions(Loads),
Probabilistic Basis for Design, Design Criteria

8

II

Simple Connections-—Riveted, Bolted and Pinned Connections:Introduction,
Riveted Connections, Patterns of Riveted Joints, Bolted Connections, Types of
Bolts, Types of Bolted Joints, Load Transfer Mechanism, Failure of Bolted
Joints, Specification for Bolted Joints,Bearing-Type Connections, Prying
Action, Tensile Strength of Plate, Efficiency of the Joint, Combined Shear and
Tension, Slip-Critical Connections, Combined Shear and Tension for
Slip-Critical Connections, Working Load Design, Design of eccentric bolted
connections.

Simple Welded Connections:Introduction, Types, Symbols, Welding
Process, Weld Defects, Inspection of Welds, Assumptions in the Analysis of
Welded Joints, Design of Groove Welds, Design of Fillet Welds, Fillet Weld
Applied to the Edge of A Plate Or Section, Fillet Weld for Truss Members,
Design of Intermittent Fillet Welds, Plug and Slot Welds, Stresses Due To
Individual Forces, Combination of Stresses, Failure of Welds, Distortion of
Welded Parts, Fillet Weld Vs Butt Weld, Welded Jointed Vs Bolted and
Riveted Joints, Design of eccentric welded connections, Working Load
Design.

III

Tension Members: Introduction, Types of Tension Members, Net Sectional
Area, Effective Net Area, Types of Failure, Design Strength of Tension
Members, Slenderness Ratio (1), Displacement, Design of Tension Member,

Lug Angles, Splices, Gusset Plate, Working Load Design.

Curriculum & Evaluation Scheme (VII & VIII semester)
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CIVIL ENGINEERING

IV | Compression Members: Introduction, Effective Length, Slenderness Ratio
(M), Types of Sections, Types of Buckling, Classification of Cross Sections,
Column Formula, Design Strength, Design of Axially Loaded Compression
Members,Built-Up  Columns (Latticed Columns), Lacing, Batten,
Compression Member Composed of Two Components Back-to-Back,
Splices, Design of Column Bases.

V | Beams: Introduction, Types of Sections, Behavior of Beam in Flexure,
Section Classification, Lateral Stability of Beams, Lateral-Torsional
Buckling, Bending Strength of Beams, Laterally Supported Beams, Laterally
Unsupported Beams, Shear Strength of Beams, Web Buckling, Bearing
Strength, Web Crippling, Deflection, Design Procedure of Rolled Beams,
Built-Up Beams (Plated Beams), Purlins, Beam Bearing Plates, Effect of
Holes in Beam, Introduction to Plate Girder , Introduction to Gantry Girder.

Text Books
1. Design of Steel Structures by N. Subramanian, Oxford University Press
2. Limit State Design of Steel Structures by S. K. Duggal, Tata Mcgraw Hill.
3. Design of Steel Structures by K S Sairam, Pearson Education
4. Design of Steel Structures by S Ramamurtham, DhanpatRai Publishing Company.

Reference Books
1. Steel Structures by Robert Englekirk. Hohn Wiley & sons inc.
2. Structural Steel Design by Lambert tall (Ronald Press Comp. Newyork.
3. Design of steel structures by Willam T Segui , CENGAGE Learning
4. Structural Steel Design By D MacLaughlin , CENGAGE Learning

Curriculum & Evaluation Scheme (VII & VIII semester) Page 14



CIVIL ENGINEERING

KCE076 Urban Transportation Planning 3L:0T:0P

3Credits

Course Outcomes: At the end of this course students will demonstrate the ability to:

1. Understand the basic concepts of planning at urban and regional levels.

2. Distinguish between the Conventional and current approaches for travel demand

estimation.
3. Implement various types of models and trip generation.
4. Analyze the urban travel markets.
5. Evaluate the transport planning proposals.

Unit

Topics

Lectures

Introduction to transportation planning, planning concept, Goals, objective
and Importance of transportation planning. Nature of traffic problems in
cities. Present Scenario of road transport and rail transport assets. Role of
transportation: ~ Social,  Political, = Environmental. = Transport and
Socioeconomic  Activities, Historical Development of Transport,
Transportation in the Cities, Freight Transportation, Future Developments.

8

II

Urban form and Transport patterns, land use — transport cycle, concept of
accessibility. Types of transport systems, evolution of transport modes,
transport problems and mobility issues. Public Transport: Intermediate Public
Transport (IPT) Rapid and mass transport system like MRTS & bus rapid
transit. Transport Planning Process, Problem Definition, Solution Generation.

III

Travel demand: Estimation and fore casting, trip classification, trip
generation: factor and methods, multiple regression analysis. Trip distribution
methods, modal split, trip assignment.

v

Studying travel behavior. Analyzing urban travel markets. Traffic and
transportation surveys and studies, traffic and travel characteristics, urban
transport planning process — stages, study area, zoning, database.

Evaluation of transport planning proposals: Land Use Transport Planning,
Economic Evaluation methods like Net present Value methods, Benefit Cost
method. Transport system management: Long term and short term planning.

Text Book:

1.

Khanna S. K., Justo C.E.G, &Veeraragavan, A. “Highway Engineering”, Nem Chand and Bros., Roorkee-

247 667.

2. Kadiyali L. R., & Lal, N.B. “Principles and Practices of Highway Engineering (including Expressways and

Airport Engineering)”, Khanna Publications, Delhi — 110 006

References:

1.

nhk v

Introduction to Transportation Engineering: William W. Hay.
Introduction to Transportation Engineering planning- E.K. Mortak.
Metropolitan Transportation planning-J.W. Dickey.

Traffic Engineering, L.R. Kadiyali

Hutchinson, B.G.(1974).Principles of Urban Transport Systems Planning. Mc Graw Hill Book Company,

New York.

John W.Dickey. (1975). Metropolitan Transportation Planning. Mc Graw Hill Book Company, New York.
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CIVIL ENGINEERING

KCE077 Geo-synthetics and Reinforced Soil Structures 3L:0T:0P

3Credits

Course Outcomes: At the end of this course students will demonstrate the ability to:

Nk W=

Identify the type of Geosynthetic and their relevance.

Analyze &compute different properties of Geosynthetics.

Understand the emerging trends of Geosynthetic in geotechnical applications.
Design the Reinforced Earth Walls using Geosynthetic material.

Design the Reinforced Foundation using Geosynthetic materials.

Unit

Topics

Lectures

Introduction to Geosynthetics, types of geosynthetics, artificial and natural
geosythetics and their applications, manufacture of geosynthetics, strength of
reinforced soils, testing of Geosynthetics

8

II

Drainage application of geosynthetics, filtration applications of geosynthetics,
erosion control using geosynthetics. Geosynthetics in flexible payment,
introduction to geosyenthitcs in landfills, geosynthetics for construction of
landfills.

III

Sustainable infrastructure development, different types of soil retaining
structures, design codes for reinforced soil retaining walls, construction
aspects of geosythetics reinforced soil retaining

wall, testing requirements for reinforced soil retaining walls, geosynthetic
reinforced soil embankments.

v

Design of reinforced soil retaining walls — simple geometry, design of
reinforced soil retaining walls — sloped backfill soil, soil embankments
supported on geocell mattresses, geosynthetic reinforced pile systems for
high embankments

Reinforced soil for supporting shallow foundations, response of footings
resting on reinforced foundation soils, bearing capacity analysis of footings
resting on reinforced foundation soils, carbon footprint analysis

References
Koerner, R.M. "Designing with Geosynthetics", Prentice Hall, New Jersey, USA,
4"edition, 1999.
Jewell, R.A., "Soil Reinforcement with Geotextiles", Special Publication No. 123,CIRIA,
Thomas Telford. London, UK, 1996.
Geosynthetics - New Horizons, Eds. G.V. Rao, PK Banerjee, J.T. Shahu, G.V.
Ramana,Asian Books Private Ltd., New Delhi, 2004.
Hoe I. Ling, Guido Gottardi , Daniele Cazzufti , Jie Han , Fumio Tatsuoka “Design
andPractice of Geosynthetic-Reinforced Soil Structures”

Sanjay Kumar Shukla, Erol Guler “Advances in Reinforced Soil Structures”

1.

2.
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CIVIL ENGINEERING

KCE078 Irrigation and Water Resource Engineering 3L:0T:0P

3Credits

Course Outcomes: At the end of this course students will demonstrate the ability to:
Describe the components of hydrological cycle, evaporation process and consumptive use.
Apply the knowledge of stream flow measurement techniques and hydrograph theory for

1.
2.

3.
4.
5.

computation of run-off.
Design different types of irrigation channels and water logging preventive measures.
Design the regulatory and control systems of canal and irrigation outlets.

wells.

Apply the knowledge of ground water hydrology and determination of discharge through

Unit

Topics

Lectures

Hydrology: Hydrologic Cycle. Water Budget Equation, Hydrologic system,
Precipitation : Types, measurements and analysis, error in estimation, missing
data, consistency of rainfall records, Intensity during frequency (IDF) and
probabilistic maximum Precipitation(PMP) curves.

Evaporation and consumptive use: Process affecting factors, estimation, and

measurement techniques.

Infiltration: Process affecting factors, measurement and estimation,
Infiltration Indices

8

II

Surface Runoff: Components and factors affecting runoff, methods of
estimation of runoff volume and peak runoff, rating curve, Rainfall — runoff
relationships  Hydrograph analysis: components, factors affecting
hydrographs, base flow separation, Direct Runoff Hydrograph, Unit
Hydrograph: Theory and assumptions. Derivation of Unit Hydrograph,
Synthetic Unit Hydrograph Introduction to computer models for rainfall
runoff analysis.

Irrigation: Developments in India, Necessity and types Advantages &
disadvantages of irrigation.

Functions of water in plant growth, Methods of Irrigation, Water requirement
of crops. Irrigation frequency, Irrigation efficiencies, Principal crops and crop
season, crop rotation. Canal irrigation: Classes and alignment, Parts of a canal
system, Commanded area, curves in channels, channel losses.

III

Sediment Transportation: Suspended and Bed load and its estimation
Irrigation channels: Types: lined and unlined, silt theories: Kennedy’s and
Lacey’s Design procedure for irrigation channels, Longitudinal cross section,
Schedule of area

statistics and channel dimensions, use of Garret’s Diagrams in channel
design, cross sections of anlrrigation channel, Computer programs for design
of channels

Lining of Irrigation Canals: Advantages and types, factors for selection of a
particular type, design of lined channels, cross section of lined channels,

Economics of canal lining. Water Logging: Definition, effects, causes and

Curriculum & Evaluation Scheme (VII & VIII semester)
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CIVIL ENGINEERING

anti-water logging measures, Drainage of water logged land, Types of drains
open and closed, spacing of closed drains.

IV |Regulation and control of canal system: Purpose, Types of canal regulation 8
works and their functional aspects

Irrigation Outlets: Requirements, types, non-modular, semi-module and rigid
module, selection criterion

River Training: Objective and need, classification of rivers, and river training
works, meandering, stages, methods of river training, bank protection,
Methods for measurement of discharge.

V | Ground Water Hydrology: Zones of underground water, Aquifers and their 8
types, important terms, Determination of discharge through unconfined and
confined aquifers with steady flow conditions, Interference among wells,
determination of aquifer constants, Well loss and specific capacity, efficiency
of a well, types of water wells, bored and open wells, specific yield of a well,
Relative merits of well and canal irrigation, type of tube wells, well
surrounding and well development, Suitable site selection for tube well,
Types of open wells, Methods of lifting water. Infiltration galleries.

Text Book
1. TIrrigation Engg. and Hydraulic Structures by S.K. Garg, Khanna Publishers.

2. Irrigation and water Power engineering by B.C. Punmia, Laxmi Publications.

3. Engineering Hydrology by K. Subramanya, TMH.

4. TIrrigation Water Power and Water Resource Engg. by K.R. Arrora.

5. Water resource engineering by Ralph A. Wurbs& Wesley P. James, Pearson Publication.
References

1. Water Resources Engg. By Larry W. Mays, John Wiley India

Water resources Engg. By Wurbs and James, John wiley India

Water Resources Engg. By R. K. Linsley, McGraw Hill

Irrigation and water Resources Engg. By G L Asawa, New age International Publishers
Irrigation Theory and practices by A.M. Michel.

Fundamental of Hydraulic Engineering System by Houghalen, Pearson Publication.

AN
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KCE079 Disaster Preparedness and Management 3L:0T:0P

3Credits

Course Outcomes: At the end of this course students will demonstrate the ability to:

b S

Understand the basic concepts of disasters and hazards
Classify the natural disasters.
Analyze the impacts of disaster on various societal components

agencies its risk reduction

Understand the process of recovery, reconstruction and development methods

Understand the components of disaster management cycle and roles of various

Unit

Topics

Lectures

Introduction-Concepts and definitions: disaster, hazard, vulnerability, risks-
severity, frequency and details, capacity, impact, prevention, mitigation.

8

II

Disasters-Disasters classification; natural disasters (floods, draught, cyclones,
volcanoes, earthquakes, tsunami, landslides, coastal erosion, soil erosion,
forest fires etc.); manmade disasters (industrial pollution, artificial flooding in
urban areas, nuclear radiation, chemical spills, transportation accidents,
terrorist strikes, etc.); hazard and vulnerability profile of India, mountain and
coastal areas, ecological fragility.

III

Disaster Impacts-Disaster impacts (environmental, physical, social,
ecological, economic, political, etc.); health, psycho-social issues;
demographic aspects (gender, age, special needs); hazard locations; global
and national disaster trends; climate change and urban disasters.

1Y%

Disaster Risk Reduction (DRR)-Disaster management cycle — its phases;
prevention, mitigation, preparedness, relief and recovery; structural and non-
structural measures; risk analysis, vulnerability and capacity assessment;
early warning systems, Post-disaster environmental response (water,
sanitation, food safety, waste management, disease control, security,
communications); Roles and responsibilities of government, community,
local institutions, NGOs and other stakeholders; Policies and legislation for
disaster risk reduction, DRR programmes in India and the activities of
National Disaster Management Authority.

Disasters, Environment and Development-Factors affecting vulnerability such
asimpact of developmental projects and environmental modifications
(including of dams, land-use changes, urbanization etc.), sustainable and
environmental friendly recovery; reconstruction and development methods.

Curriculum & Evaluation Scheme (VII & VIII semester)
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Text/Reference Books:
1. http://ndma.gov.in/ (Home page of National Disaster Management Authority)
2. http://www.ndmindia.nic.in/ (National Disaster management in India, Ministry of Home

Affairs).

Pradeep Sahni, 2004, Disaster Risk Reduction in South Asia, Prentice Hall.

4. Singh B.K., 2008, Handbook of Disaster Management: Techniques & Guidelines, Rajat

Publication.

Ghosh G.K., 2006, Disaster Management, APH Publishing Corporation

6. Disaster Medical Systems Guidelines. Emergency Medical Services Authority, State of
California, EMSA no.214, June 2003

7. Inter Agency Standing Committee (IASC) (Feb. 2007). IASC Guidelines on Mental
Health and Psychosocial Support in Emergency Settings. Geneva: IASC

(98]

9]
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KCE 751

Concrete Lab

OL:0T:2P| 1 Credits

1. Study of IS codes for (i) Aggregates (ii) Cements (iii) Admixtures (iv) Fly ash

2. Concrete Mix design computation by ACI 211.1-91 method, IS code method as per
10262-2019 & 456-2000, DOE method for given sample.

3. Preparation and testing of samples as per any one of the above mentioned computations

(Minimum grade of concrete is M30)

4. Tests on Concrete- (a) Workability tests - Slump cone test, compaction factor test, Vee-

bee consistometer test, flow table test. (b) Strength tests- compressive strength, flexural

strength, split tensile strength.

5. Effects of Admixture - Accelerator, Retarder, Super Plasticizer.

6. Non destructive Testing - Rebound Hammer test, Ultrasonic Pulse Velocity test.

References:

1. Concrete Technology — A.M. Neville & J. J. Brooks , Pearson

2. Concrete Technology Theory & Practice-M.S. Shetty, S. Chand Publishers
3. Concrete Technology Theory & Practice-M.L. Gambhir, TMH Publishers
4. 1S:10262-2019-Concrete Mix Proportioning Guidelines

Curriculum & Evaluation Scheme (VII & VIII semester)
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KCE 752 Mini Project / Internship Assessment OL:0T:2P| 1 Credits

Students will be asked to work upon minimum four of the following topics during the
semester.

They will submit the report of each topic containing following information (as per need
of topic) like: introduction, general information, usage/application (if any) detailed
description of work/process, relevant diagrams, drawings & tabulation (if
any),observation and results (as applicable) or any other relevant information as per topic.
. Work related to preparation of bill of quantity & tender document.

. Work related to design & drawing of flat slab using IS code method.

. Work related to cost estimation of (including market survey of rates by students)
building/earthwork for a highway.

. Work related to scheduling of activities of a project using relevant software

. Work related to preparation of layout plan of a building and its marking on ground.

. Design & analysis of a G+5 residential building using structural design and analysis
software like STAAD Pro/STRUDS/SAP/ETAB/STRAP.

. Work related to design of a small sewage treatment plant (STP) unit for a residential
society.

. Work related to computation of surface runoff & design of rain water harvesting system

forgiven area (relevant software may be used for runoff computation).
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DR. A.P.J. ABDUL KALAM TECHNICAL
UNIVERSITY, UTTAR PRADESH, LUCKNOW

EVALUATION SCHEME & SYLLABUS

FOR

B. TECH. FOURTH YEAR
ENVIRONMENTAL ENGINEERING

AS PER

AICTE MODEL CURRICULUM
[Effective from the Session: 2021-22]

Curriculum & Evaluation Scheme (VII & VIII semester) Page 1



SEVENTH SEMESTER ENVIRONMENTAL ENGINEERING

ENVIRONMENTAL ENGINEERING

SESSION 2021-22

End

S.No Sgl;‘g:ect Subject Periods Evaluation Scheme Semester Total | Credit
L |T| P |CT|TA| Total | PS TE PE
KHU701/ | HSMC-1/HSMC-2 3101030 20 50 100 150 3
1 | KHU702
2 Departmental Elective-1V 31010730 20 50 100 150 3
KNE 071 | Construction Technology and
Management
KNE 072 | Engineering Hydrology and
Groundwater Management
KNE 073 | Computer Aided Design of
Structure
KNE 074 | Soil and Water Conservation
Engineering
3 Departmental Elective -V 310107130120 50 100 150 3
KNE 075 | Water Power Engineering
KNE 076 | Integrated Watershed
Management
KNE 077 | Rural Development
Engineering
KNE 078 | Environmental Statistics and
Experimental Design
Open Elective — 11 310|107]30] 20 50 100 150 3
4
5 KNE75X Elective Lab 01012 25 25 50 1
KNE752 Mini Project or Internship 0]0|2 50 50 1
6 Assessment™®
- KNE753 Project I 0101 8 50 100 | 150 4
MOOC:s (Essential for Hons.
8 Degree)
Total 1210112 850 18
NOTE:

1. Regular classroom interaction with industry experts is to be ensured in all theory courses (minimum two
expert talks from relevant Industry).
2. Working on experiments using virtual labs is to be ensured in lab courses.
3. Student’s visit to Industry/Industry Expert’s project site must be arranged as & when possible.
4. The Mini Project or Internship (4 - 6 weeks) conducted during semester break after VI semester will be
assessed during VIl semester.
5. Project work is to be identified during VI semester, initiated in VIl semester (KNE 753) and completed in Vil
semester (KNE 851).
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EIGHTH SEMESTER ENVIRONMENTAL ENGINEERING SESSION 2021-22
Subject Periods Evaluation Scheme End Total | Credit
S.No Code Subject Semester
L |T|P |CT|TA|Total PS | TE | PE
KHUS801/ | HSMC-1/HSMC-2 3 (00|32 50 100 150 3
1 | KHU802
2 Open Elective — IlI 3 |0/0]|30 |20 50 100 150
3 Open Elective — IV 3 0| 0| 30| 20 50 100 150
4 | KNE 851 Project Il 0O (0|18 100 300 | 400
MOOCs (Essential for Hons.
5 Degree)
Total 9 |0|18 850 18
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ENVIRONMENTAL ENGINEERING

B. Tech (IV Year) VII Semester

Syllabus
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ELECTIVE 1V
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KNE-071 Construction Technology and Management 3L:0T:0P

3Credits

Unit

Topics

Lectures

Elements of Management: Project cycle, Organization, planning, scheduling
monitoring updating and management system in construction.

8

II

Network Techniques : Bar charts, milestone charts, work break down
structure and reparation of networks. Application of network Techniques like
PERT, GERT, CPM AON and AOA in construction management. Project
monitoring, cost planning, resource allocation through network techniques.
Line of balance technique.

III

Engineering Economics: Time value of money, Present economy studies,
Equivalence concept, financing of projects, economic comparison present
worth method Equivalent annual cost method, discounted cash flow method,
analytical criteria for postponing of investment retirement and replacement of
asset. Depreciation and break even cost analysis.

v

Contract Management: Legal aspects of contraction, laws related to contracts,
land acquisition, labour safety and welfare. Different types of contracts, their
relative advantages and disadvantages. Elements of tender preparation,
process of tendering pre-qualification of contracts, Evaluation of tenders,
contract negotiation and award of work, monitoring of contract extra items,
settlements of disputes, arbitration and commissioning of project.

Equipment Management: Productivity, operational cost, owning and hiring
cost and the work motion study. Simulation techniques for resource
scheduling. Construction Equipments for earth moving , Hauling Equipments,
Hoisting Equipments , Conveying Equipments , Concrete Production
Equipments.

Text Books
Construction Planning, Equipment and Methods. : R.L. Peurify. T.M.H., International

1.

AT

Book Company.

PERT & CPM Principles and Applications L.S. Srinath, E.-W.P. Ltd., New Delhi.

Network Analysis Techniques S.K. Bhatnagar, Willey Eastern Ltd.
Construction Technology by Sarkar , Oxford

Construction Project Management by KK Chitkara, McGraw Hill Publication.
Construction Management and Planning by Sengupta and Guha, McGraw Hill

Curriculum & Evaluation Scheme (VII & VIII semester)
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KNE-072 | Engineering Hydrology And Groundwater Management | 3L:0T:0P

3Credits

Unit

Topics

Lectures

Ground Water Occurrence: Ground water hydrologic cycle, origin of ground
water, rock properties effecting ground water, vertical distribution of ground
water, zone of aeration and zone of saturation, geologic formation as
Aquifers, types of aquifers, porosity, Specific yield and Specific retention,
Groundwater Basin Management: Concepts of conjunction use, Case studies.

8

II

Ground Water Movement: Permeability, Darcy’s law, storage coefficient.
Transmissivity, differential equation governing ground water flow in three
dimensions derivation, ground water flow equation in polar coordinate
system. Ground water flow contours their applications.

III

Analysis of Pumping Test Data — I: Steady flow groundwater flow towards a
well in confined and unconfined aquifers — Dupit’s and Theism’s equations,
Assumptions, Formation constants, yield of an open well interface and well
tests, Analysis of Pumping Test Data — II: Unsteady flow towards a well —
Non equilibrium equations — Thesis solution — Jocob and Chow’s
simplifications, Leak aquifers.

v

Surface and Subsurface Investigation: Surface methods of exploration —
Electrical resistivity and Seismic refraction methods. Subsurface methods —
Geophysical logging and resistivity logging. Aerial Photogrammetry
applications along with Case Studies in Subsurface Investigation.

Artificial Recharge of Ground Water: Concept of artificial recharge —
recharge methods, relative merits, Applications of GIS and Remote Sensing
in Artificial Recharge of Ground water along with Case studies, Saline Water
Intrusion in aquifer: Occurrence of saline water intrusions, Ghyben Herzberg
relation, Shape of interface, control of seawater intrusion.

Text Books:

1. Ground water Hydrology by David Keith Todd, John Wiley & Son, New Y ork.

2. Groundwater by H.M.Raghunath, Wiley Eastern Ltd.

3. Groundwater Hydrology by Bhagu R. Chahar, Mc Graw Hill Publication Ltd.

References:

1. Groundwater by Bawvwr, John Wiley & sons.

Groundwater Syatem Planning & Managemnet — R.Willes & W.W.G.Yeh, Printice

Hall.
3. Applied Hydrogeology by C.W.Fetta, CBS Publishers & Distributers

4. Construction Management and Planning by Sengupta and Guha, McGraw Hill

KNE-073 Computer Aided Design of Structure 3L:0T:0P

3Credits

Curriculum & Evaluation Scheme (VII & VIII semester)
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Uni Topics Lecture
t S
I |Elements of Computer Aided Design and its advantages over 8
conventional design. Hardware required for CAD works.
IT | Principles of software design, concept of modular programming, 8
debugging and testing.
IIT | Computer applications in analysis and design of Civil Engineering 8
systems.
IV | Use of software packages in the area of Structural, Geotechnical, 8
and Environmental fields.
V | Expert system, their development and applications, Introduction to 8
Neural Networks.
Reference:

Nk W=

Computer Aided Design — S. Rajiv, Narosa Publication

A L and Expert System — Robert L. Lerine & / Lane E. Drang, McGraw Hill
Neural Computing: Waserman, vonnostrand.

Auto CAD 2013, Dummes Bill Fane

5.Cad Frame & Architecture by Pieter Van Der Wolf

Curriculum & Evaluation Scheme (VII & VIII semester)
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KNE-074 Soil and Water Conservation Engineering 3L:0T:0P

3Credits

Unit

Topics

Lecture
S

Definition and scope of soil conservation, cause of soil erosion, Mechanism
of erosion, universal soil loss equation, soil erosion due to wind and its
control, vegetation management, i.e., strip cropping, stubble mulching and
other practices.

II

Types of soil erosion due to water- sheet erosion, rill erosion, gully erosion,
sediment transport in channels, sediment deposition in reservoirs. Methods of
soil erosion control: bounding and terracing on agriculture land for gully
control, bench terraces, vegetated water ways, chute spillways, drop inlet
spillways, check dams, river training works.

III

Biological methods of soil erosion control, grass land management, forest
management. Soil quality management, drainage works, reclamation of salt
affected soils. Water conservation: water harvesting, rainfall- run off relation,
water storage in ponds, lakes, reservoirs and aquifers, groundwater recharge
through wells, check dams and storage works.

v

Water losses: filtration, seepage and evaporation losses, pollution/
contamination of water quality due to agricultural practices i.e., fertilizers and
pesticides, self purification of surface water, sources of agricultural water
pollution, pollutant dispersion in ground water.

Need of planned utilization of water resources, economics of water resources
utilization. Flood plain zones management, modifying the flood, reducing
susceptibility to damage, reducing the impact of flooding.

Suggested reading:

PR

Alam Singh — Modern Geotechnical Engineering

K. R. Arora — Soil Mechanics and foundation Engineering.
N. C. Brady — Principles of Soil Sciences

B. C. Punmia — Soil Mechanics and Foundation Engineering

Curriculum & Evaluation Scheme (VII & VIII semester)
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ELECTIVE V
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KNE-075 Water Power Engineering 3L:0T:0P| 3Credits

Unit

Topics Lectures

Water Power Introduction: Source of Energy, Status of hydro power in the 8
World. Hydro — Power Place of Hydro Power in a Power system, Transmission
Voltages and Hydro-power, estimation of water power potential, General load
curve, load factor, capacity factor, utilization factor, diversity factor, load
duration curve, firm power, secondary power, prediction of load illustrative
examples.

II

Type of Hydro-Power Plants —I Classification of Hydel Plants, run of river 8
plants, general arrangement of run of river plants, valley dam plants, diversion
canal plants, high head diversion plants storage and pondage illustrative
examples. Type of Hydro Power Plants —II Basic features historical
development, advantages of pumped storage plants, types of pumped storage
plants, relative merits of two unit and three unit arrangement. Three unit
arrangement, reversible pump turbines, problems of operation, topography
reservoirs and water conveyance, power house, efficiency of P-S plants,
illustrative example.

II

Water Conveyance General. Classification of penstocks, design criteria for 8
penstocks, economical diameter of penstock, anchor blocks, conduit valves,
types of valves, bends and manifolds, illustrative example, Introduction, water
hammer, resonance in penstocks, channel surges, surge tanks illustrative
examples. Intakes, type of intakes, losses of intakes, air entrainment at intakes,
inlet aeration, canals fore bay, tunnels.

v

Turbines Introduction, main types of turbines , hydraulic features, turbine size, 8
constructional features of turbines, layout arrangements, hydraulic of turbines,
basic flow equations, draft tubes, cavitations in turbines, governing of turbines,
turbine model testing characteristics of turbines, illustrative examples.

Power House Planning General. (A) surface power stations, power house 8
structure, power house dimensions, lighting and ventilation, variations in
design of power house (B) underground power station, history, location of U.G
power station, Types of U.G power station, advantages of U.G power house,
components of U.G power house, types of layout, limitations of U.G power
house structural design of power house, Tidal phenomenon, tidal power- basis
principle, historical development, location of tidal power plant, difficulties in
tidal power generation, components of tidal power plants, modes of generation,
single basin arrangement, double basin system.

Suggested reading:

1.
2.
3.

4,

Water Power Engineering by M.M. Dandekar and K.N. Sharma, Vani Educational Books
Irrigation and water resources Engg. By G.L. Asawa New age international publishers.
Irrigation and water power Engineering by B.C. Punamia, Pande B.B. lal (Laxmi
Publications Private Limited)

Irrigation Water Resources and Water Power Engineering by Dr. P.N. Modi, Standard
book House New Delhi.
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KNE-076 Integrated Watershed Management 3L:0T:0P| 3Credits

Unit

Topics Lecture
s

INTRODUCTION: Concept of watershed development, objectives of 8
watershed development, need for watershed development in India, Integrated
and multidisciplinary approach for watershed management.

II

WATER HARVESTING: CHARACTERISTICS OF WATERSHED: size, 8
shape, physiography, slope, climate, drainage, land use, vegetation, geology
and soils, hydrology and hydrogeology, socioeconomic characteristics, basic
data on watersheds, Rainwater Harvesting, catchment harvesting, harvesting
structures, soil moisture conservation, check dams, artificial recharge, farm
ponds, percolation tanks.

III

PRINCIPLES OF EROSION: Types of erosion, factors affecting erosion, 8
effects of erosion on land fertility and land capability, estimation of soil loss
due to erosion, Universal soil loss equation, MEASURES TO CONTROL
EROSION: Contour techniques, ploughing, furrowing, trenching, bunding,
terracing, gully control, rockfill dams, brushwood dam, Gabion.

1Y%

LAND MANAGEMENT: Land use and Land capability classification, 8
management of forest, agricultural, grassland and wild land. Reclamation of
saline and alkaline soils.

Planning of watershed management activities, peoples participation, 8
preparation of action plan, administrative requirements.

Suggested reading:

Nk W=

Watershed Management by JVS Murthy, - New Age International Publishers.

Water Resource Engineering by R.Awurbs and WP James, - Prentice Hall Publishers.
Reference:

Land and Water Management by VVN Murthy, - Kalyani Publications.

Irrigation and Water Management by D.K.Majumdar, Printice Hall of India.

LTP 300
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ENVIRONMENTAL ENGINEERING

KNE-077 Rural Development Engineering 3L:0T:0P | 3Credits

Unit

Topics Lecture
s

Rural Development Planning and Concept of Appropriate Technology: Scope; 8
development plans; various approaches to rural development planning; concept of
appropriate technology. Rural development programme/ projects.

II

Rural Housing: Low cost construction materials for housing; Architectural 8
considerations for individual and group housing; Composite material - ferro-cement
& fly ash, autoclaved calcium silicate bricks and soil-stabilized un-burnt brick;
Plinth protection of mud walls; design consideration and construction of: non-
erodable mud plaster, Water-proof and fire-retardant roof treatment for thatch roofs.
Pre-cast stone masonry; rat-trap bond for walls; Panels for roof, ferro-cement
flooring / roofing units, Earthquake resistant measures for low cost houses.

III

Water Supply and Rural Sanitation: Sources of water. BIS & WHO water standards. 8
Quality, Storage and distribution for rural water supply works; basic design
principles of treatment-low cost water treatment technologies; conservation of water;
rainwater harvesting; drainage in rural areas, low cost waste disposal systems; septic
tank ; Biogas technology; low cost community & individual Garbage disposal
systems, Ferro-cement water storage tanks.

v

Low Cost Roads and Transport: Broad categories of Pavement Layers, types of 8
Granular Sub-Bases and Bases, Bituminous Construction, Surface Treatments for
roads in rural areas. Soil Stabilization, Lime, LimeFlyash and Cement Treated
Course. Crusher-run-Macadam. Use of local materials. Flexible Pavement: Design
factors, Basic Principles, Guidelines for Surfacing for Rural Road.

Low Cost Irrigation: Consideration of low cost irrigation techniques , drip & 8
sprinkler irrigation systems. Watershed and catchments area development - problems
and features of watershed management, watershed structures

Suggested reading:

1.

oW

o N W

10.

A.G.Madhov Rao, D.S.Ramachandra Murthy, Appropriate Technologies for low cost Housing
Oxfordand IBH Publishing Co. Pvt .Ltd.

CBRI, Roorkee, Advances in Building Mat erials and Construction.

C. Satyanarayana Murthy, Design of Minor Irrigation and Canal Structures. Wiley Eastern Ltd.,
4.Document on Rural Road Development in India Volumel& 2; Central Road Research Institute,
New

Delhi.

Water supply and sanitary engineering by Rangwala, .Charotar publication

Rural Infrastructure by P.Nair, SBS Publication

Rural Infrastructure by Samalia Bihari Verma, Gyaneshwar Prasad & Sahib Kumari Singh, Sarup
& Sons.

Rural Development by Katar Singh, SAGE Publication

Information and Communication Technology for Agriculture and rural development by R.
Saravanan, New India Publishing agency.
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ENVIRONMENTAL ENGINEERING

KNE-078 Environmental Statistics And Experimental Design | 3L:0T:0P| 3Credits
Unit Topics Lecture
s
I | Stochastic Processes in the Environment: Probability concepts; Conditional 8
probability and Baye s theorem.
IT |Environmental Data Analysis: Descriptive statistics; Averaging times; 8
Sample size determination; Sampling frequency and duration.
Il Measurement uncertainty; Accuracy and precision; Sample and dynamic 8
blanks; Error propagation; Linear least-squares regression.
IV |Trend analysis; Non-parametric statistics. Experiment Design and 8
Hypothesis : Testing : Factorial design of experiments; Confidence intervals;
Equality of means.
V | Test; Analysis of variance (ANOVA); F-test; Significance of factor effects 8
and their interaction.
Suggested reading:
1. A.G.Madhov Rao, D.S.Ramachandra Murthy, Appropriate Technologies for low cost

®© NN

10.

Housing Oxfordand IBH Publishing Co. Pvt .Ltd.

CBRI, Roorkee, Advances in Building Mat erials and Construction.

C. Satyanarayana Murthy, Design of Minor Irrigation and Canal Structures. Wiley
Eastern Ltd.,

4.Document on Rural Road Development in India Volumel& 2; Central Road Research
Institute, New

Delhi.

Water supply and sanitary engineering by Rangwala, .Charotar publication

Rural Infrastructure by P.Nair, SBS Publication

Rural Infrastructure by Samalia Bihari Verma, Gyaneshwar Prasad & Sahib Kumari
Singh, Sarup & Sons.

Rural Development by Katar Singh, SAGE Publication

Information and Communication Technology for Agriculture and rural development by
R. Saravanan, New India Publishing agency.
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ENVIRONMENTAL ENGINEERING

KNE-751A

Finishing Lab

OL:0T2P 1 Credits

N o R =

Study of the environmental problems in the study area.
Sampling work and analysis in the lab.
Field study and primary data collection.

Secondary data collection from agencies.

Designing of system using software/ model/ data.

Preparing a map using GIS software and report writing

Statistical analysis of data, model development and estimating pollutant quantities.

KNE-751B

Environmental System Modeling Lab

OL:0T2P 1 Credits

1. Exercise on computer simulation of air pollution.

S A A R e O

Exercise on computer simulation of surface water quality.
Exercise on computer simulation of soil water balance.

Exercise on application of storm water management model.

Exercise on application of linear programming in environmental engineering.
Exercise on application of transportation problem in environmental engineering

Exercise on application of dynamic programming in environmental engineering.

Curriculum & Evaluation Scheme (VII & VIII semester)
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DR. A.P.J. ABDUL KALAM TECHNICAL UNIVERSITY
UTTAR PRADESH, LUCKNOW

EVALUATION SCHEME & SYLLABUS

FOR

I & IV
OPEN ELECTIVES LIST

AS PER
AICTE MODEL CURRICULUM

|[Effective from the Session: 2021-22]

Note:

1. The Student shall choose an open Elective from the list in such a manner that he/she has not
studied the same course in any form during the degree programme.

2. ** It is mandatory that for these subjects (KOE089, KOE098 & KOE099) only Trained Faculty
(who had done the FDP for these courses) will teach the courses.

Open Elective List (VIII Semester) 2021-22 Page 1



B. TECH.
VIII Semester (2021-22)

OPEN ELECTIVE 111

KOE-081

CLOUD COMPUTING

KOE-082

BIO MEDICAL SIGNAL PROCESSING

KOE-083

ENTREPRENEURSHIP DEVELOPMENT

KOE-084

INTRODUCTION TO SMART GRID

KOE-085

QUALITY MANAGEMENT

KOE-086

INDUSTRIAL OPTIMIZATION TECHNIQUES

KOE-087

VIROLOGY

KOE-088

NATURAL LANGUAGE PROCESSING

KOE-089

*HUMAN VALUES IN MADHYASTH DARSHAN

OPEN ELECTIVE -1V

KOE-090

ELECTRIC VEHICLES

KOE-091

AUTOMATION AND ROBOTICS

KOE-092
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KOE081: CLOUD COMPUTING

DETAILED SYLLABUS 3-1-0

Unit

Topic Proposed
Lecture

Introduction: Cloud Computing — Definition of Cloud — Evolution of 08
Cloud Computing — Underlying Principles of Parallel and Distributed,
History of Cloud Computing - Cloud Architecture - Types of Clouds -
Business models around Clouds — Major Players in Cloud Computing-
issues in Clouds - Eucalyptus - Nimbus - Open Nebula, CloudSim.

I

Cloud Services: Types of Cloud services: Software as a Service- 08
Platform as a Service —Infrastructure as a Service - Database as a
Service - Monitoring as a Service —Communication as services. Service
providers- Google, Amazon, Microsoft Azure, IBM, Sales force.

111

Collaborating Using Cloud Services: Email Communication over the 08
Cloud - CRM Management — Project Management-Event Management -
Task Management — Calendar - Schedules - Word Processing —
Presentation — Spreadsheet - Databases — Desktop - Social Networks and
Groupware.

v

Virtualization for Cloud: Need for Virtualization — Pros and cons of 08
Virtualization — Types of Virtualization —System VM, Process VM,
Virtual Machine monitor — Virtual machine properties - Interpretation
and binary translation, HLL VM - supervisors — Xen, KVM, VMware,
Virtual Box, Hyper-V.

Security, Standards and Applications: Security in Clouds: Cloud 08
security challenges — Software as a Service Security, Common
Standards: The Open Cloud Consortium — The Distributed management
Task Force — Standards for application Developers — Standards for
Messaging — Standards for Security, End user access to cloud
computing, Mobile Internet devices and the cloud.

Hadoop — MapReduce — Virtual Box — Google App Engine —
Programming Environment for Google App Engine

Text Books:

1.

2.

David E.Y. Sarna, “Implementing and Developing Cloud Application”, CRC press
2011.

Lee Badger, Tim Grance, Robert Patt-Corner, Jeff Voas, NIST, Draft cloud computing
synopsis and recommendation, May 2011.

Anthony T Velte, Toby J Velte, Robert Elsenpeter, “Cloud Computing: A Practical
Approach”, McGrawHill 2010.

Haley Beard, “Best Practices for Managing and Measuring Processes for On-demand
Computing, Applications and Data Centers in the Cloud with SLAs”, Emereo Pty
Limited, July 2008.
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KOE082: BIOMEDICAL SIGNAL PROCESSING

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Introduction to Bio-Medical Signals: Classification, Acquisition and
Difficulties during Acquisition. Basics of Electrocardiography,
Electroencephalography, Electromyography & electro-retinography
Role of Computers in the Analysis, Processing, Monitoring &
Control and image reconstruction in bio-medical field.

08

11

ECG: Measurement of Amplitude and Time Intervals, QRS Detection
(Different Methods), ST Segment Analysis, Removal of Baseline
Wander and Power line Interferences, Arrhythmia Analysis, Portable
Arrhythmia Monitors.

08

11X

Data  Reduction: Turning Point algorithm, AZTEC Algorithm, Fan
Algorithm, Huffman and Modified Huffman Coding, Run Length.
Coding.

08

v

EEG: Neurological Signal Processing, EEG characteristic, linear
prediction theory, Sleep EEG, Dynamics of Sleep/Wake transition.
Study of pattern of brain waves, Epilepsy-Transition, detection and
Estimation. EEG Analysis By Spectral Estimation: The Bt Method,
Periodogram, Maximum Entropy Method & AR Method, Moving
Average Method. The ARMA Methods, Maximum Likelihood Method.

08

EP Estimation: by Signal Averaging, Adaptive Filtering:- General
Structures of Adaptive filters, LMS Adaptive Filter, Adaptive Noise
Cancelling, Wavelet Detection:- Introduction, Detection By Structural
features, Matched Filtering, Adaptive Wavelet Detection,
Detection of Overlapping Wavelets.

08

2.

Text Books:

1. Willis J. Tomkin, “Biomedical Digital Signal Processing”, PHI.

2. D. C. Reddy, “Biomedical Signal Processing”, McGraw Hill
3. Crommwell Weibel and Pfeifer, “Biomedical Instrumentation and Measurement”,

PHI

Reference Books:
1. Arnon Cohen, “Biomedical Signal Processing (volume-I)”, Licrc Press\

John Wiley and Sons Inc.

Sons Inc

Rangaraj M. Rangayyan, “Biomedical Signal Analysis A Case Study Approach”,

. John G. Webster, “Medical instrumentation Application and Design”, John Wiley &
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KOE083: ENTREPRENEURSHIP DEVELOPMENT

DETAILED SYLLABUS 3-1-0
Unit Topic Proposed
Lecture

| Entrepreneurship- definition. growth of small scale industries in 08

developing countries and their positions vis-a-vis large industries; role
of small scale industries in the national economy; characteristics and
types of small scale industries; demand based and resources based
ancillaries and sub-control types. Government policy for small scale
industry; stages in starting a small scale industry.

II Project identification- assessment of viability, formulation, evaluation, 08
financing, field-study and collection of information, preparation of
project report, demand analysis, material balance and output methods,
benefit cost analysis, discounted cash flow, internal rate of return and
net present value methods.

III | Accountancy- Preparation of balance sheets and assessment of economic 08
viability, decision making, expected costs, planning and production
control, quality control, marketing, industrial relations, sales and
purchases, advertisement, wages and incentive, inventory control,
preparation of financial reports, accounts and stores studies.

IV | Project Planning and control: The financial functions, cost of capital 08
approach in project planning and control. Economic evaluation, risk
analysis, capital expenditures, policies and practices in public
enterprises. profit planning and programming, planning cash flow,
capital expenditure and operations. control of financial flows, control
and communication.

V | Laws concerning entrepreneur viz, partnership laws, business 08
ownership, sales and income taxes and workman compensation act. Role
of various national and state agencies which render assistance to small
scale industries.

Text Books:
1. Forbat, John, “Entrepreneurship” New Age International.
Havinal, Veerbhadrappa, “Management and Entrepreneurship” New Age
International
3. Joseph, L. Massod, “Essential of Management", Prentice Hall of India
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KOE084: INTRODUCTION TO SMART GRID

DETAILED SYLLABUS 3-1-0
Unit Topic Proposed
Lecture
I Introduction: Introduction to Smart Grid: Evolution of Electric Grid, Concept 08

of Smart Grid, Definitions, Need of Smart Grid, Functions of Smart Grid,
Opportunities & Barriers of Smart Grid, Difference between conventional &
smart grid, Concept of Resilient & Self Healing Grid, Present development &
International policies in Smart Grid. Case study of Smart Grid. CDM
opportunities in Smart Grid.

II Smart Grid Technologies: Introduction to Smart Meters, Real Time Prizing, 08
Smart Appliances, Automatic Meter Reading (AMR), Outage Management
System (OMS), Plug in Hybrid Electric Vehicles (PHEV), Vehicle to Grid,
Smart Sensors, Home & Building Automation.

I Smart Grid Technologies: Smart Substations, Substation Automation, Feeder 08
Automation, Geographic Information System (GIS), Intelligent Electronic
Devices (IED) & their application for monitoring & protection, Smart storage
like Battery, SMES, Pumped Hydro, Compressed Air Energy Storage, Wide
Area Measurement System (WAMS), Phase Measurement Unit (PMU), PMUs
application to monitoring & control of power system.

v Microgrids and Distributed Energy Resources: Concept of microgrid, need 08
& application of microgrid, formation of microgrid, Issues of interconnection,
protection & control of microgrid, Plastic & Organic solar cells, thin flim solar
cells, Variable speed wind generators, fuel cells, microturbines, Captive power
plants, Integration of renewable energy sources.

v Power Quality Management in Smart Grid: Power Quality & EMC in Smart 08
Grid, Power Quality issues of Grid connected Renewable Energy Sources,
Power Quality Conditioners for Smart Grid, Web based Power Quality
monitoring

Text Books:

1. Ali Keyhani, Mohammad N. Marwali, Min Dai, “Integration of Green and Renewable
Energy in Electric Power Systems”, Wiley.

2. Clark W. Gellings, “The Smart Grid: Enabling Energy Efficiency and Demand Response”,
CRC Press.

3. Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama,
“Smart Grid:

4. Technology and Applications”, Wiley.

5. Jean Claude Sabonnadiere, NouredineHadjsaid, “Smart Grids”, Wiley Blackwell 19.

6. Stuart Borlase, “Smart Grids (Power Engineering)”, CRC Press.

Reference Books:

1. Andres Carvallo, John Cooper, “The Advanced Smart Grid: Edge Power Driving
Sustainability”,Artech House Publishers July 2011.

2. James Northcote, Green, Robert G. Wilson “Control and Automation of Electric Power
Distribution Systems (Power Engineering)”, CRC Press.

3. MladenKezunovic, Mark G. Adamiak, Alexander P. Apostolov, Jeffrey George Gilbert
“SubstationAutomation (Power Electronice and Power Systems)”, Springer

4. R.C. Dugan, Mark F. McGranghan, Surya Santoso, H. Wayne Beaty, “Electrical Power
System Quality”, 2nd Edition, McGraw Hill Publication.

Open Elective List (VIII Semester) 2021-22 Page 7



KOE085: QUALITY MANAGEMENT

DETAILED SYLLABUS 3-1-0
Unit Topic Proposed
Lecture

| Quality Concepts: Evolution of Quality Control, concept change, TQM 08
Modern concept, Quality concept in design, Review of design, Evolution
of proto type. Control on Purchased Product: Procurement of various
products, evaluation of supplies, capacity verification, Development of
sources, procurement procedure. Manufacturing Quality: Methods
and techniques for manufacture, inspection and control of product,
quality in sales and services, guarantee, analysis of claims.

1 Quality Management: Organization structure and design, quality 08
function, decentralization, designing and fitting, organization for
different type products and company, economics of quality value and
contribution, quality cost, optimizing quality cost, seduction program.
Human Factor in quality Attitude of top management, cooperation of
groups, operators attitude, responsibility, causes of apparatus error and
corrective methods.

I | Control Charts, Theory of control charts, measurement range, 08
construction and analysis of R charts, process capability study, use of
control charts. Attributes of Control Chart, Defects, construction and
analysis of charts, improvement by control chart, variable sample
size, construction and analysis of C charts

IV | Defects diagnosis and prevention defect study, identification and 08
analysis of defects, correcting measure, factors affecting reliability,
MTTF, calculation of reliability, building reliability in the product,
evaluation of reliability, interpretation of test results, reliability
control, maintainability, zero defects, quality circle.

\% ISO-9000 and its concept of Quality Management, ISO 9000 series, 08
Taguchi method, JIT in some details.

Text Books:
1. Lt Gen. H. Lal, “Total Quality Management”, Eastern Limited, .
2. Greg Bounds, “Beyond Total Quality Management”,McGraw Hill

3. Menon, H.G, “TQM in New Product manufacturing”,McGraw Hill
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KOE086: INDUSTRIAL OPTIMIZATION TECHNIQUES

DETAILED SYLLABUS 3-1-0
Unit Topic Proposed
Lecture

1 I Linear Programming: Historical development of optimization, engineering 08

application of optimization, formulation of design problems as a mathematical

programing problem. Graphical method of solution, Simplex method, Dual Simplex

method and its application in engineering.

Transportation and Assignment: Introduction, Mathematical formulations, optimal
solution of transportation model. Assignment problems: mathematical formulation,
solution of Assignment models (Hungarian method), variation of the Assignment
problem, the travelling sales man problem and their application in Engineering.

11 Sequencing and Network Analysis: Introduction of sequencing, General 08
assumptions, n Jobs through 2 machines, n jobs through 3 machines, n jobs through
m machines, 2 jobs through m machines and their applications in Engineering.
Network Analysis: Introduction, Network logic (Network or arrow diagram), Rules
for drawing network diagrams, time analysis, forward and backward computation
CPM and PERT, and their applications in Engineering.

111 Theory of Games and Queueing Models: Introduction, 2 person zero sum games, 08
Maximin and minimax principle, game with saddle point and without saddle point,
Principle of dominance, Rectangular games, graphical solution of 2xn or mx2
games.

Queuing model: Introduction, Application of Queuing model, generalized Poisson
queuing model, single server models and multiple channel Queuing modeland their
applications in Engineering.

v Dynamic Programming and Simulation: Introduction Formulation of 08
Dynamic Programming Problem, Dynamic Programming Algorithm, Forward
recursions, Capital Budgeting Problem, Cargo-loading Problem. Solution of
LPP by DPP

Simulation: Introduction, definition and types of simulation, need for Simulation
advantage and disadvantage, application of simulation, simulation procedure, Monte
Carlo simulation and their applications in Engineering.

\Y Inventory Control and Replacement Models: Introduction, types of inventories, 08
Inventory cost, Deterministic and probabilistic (nondeterministic) inventory models
and their application in engineering.

Replacement models: Introduction, definition, Replacement of items that
deteriorate, Replacement of items that fail suddenly, Equipment Renewal Problem,
Individual and Group Replacement policies & their applications in Engineering

Text Books:
1. Singiresu S. Rao. “Engineering Optimization” Theory and Practice”. New Age
International, New Delhi.
2. R. Panneerselvam. “Operations Research “. Prentice- Hall of India, New Delhi
3. Eliezer Naddor. “Inventory Systems”. John Wiley & Sons, Inc. New York

Reference Books:

1. H.A. Taha: Operations Research — An Introduction, Macmillan Publishing Company,
Inc., New York.

2. K. Swarup, P.K. Gupta, M. Mohan: “Operations Research”, Sultan Chand and Sons,
New Delhi.

3. P.K. Gupta, D.S. Hira: “Operations Research” — An Introduction, S. Chand & Company
Limited, New Delhi.

4. S.S. Rao: “Optimization Theory and Applications”, Wiley Eastern Ltd., New Delhi.

5. J.K. Sharma: “Operations Research: Theory and Applications”, Mac Millan India
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KOE 087: VIROLOGY

OBJECTIVE:
The objective of this course is to help the student learn molecular virology by general
principles as opposed to describing each virus family. The rules for viral replication that all
viruses follow are illustrated and discussed: while pointing out to the specific features of each
virus, the course aims to reveal unity in the virus world rather than diversity. Host-pathogen
interactions and examples of viral diseases will be discussed, with particular emphasis on the
main principles of vaccine and antiviral drug development

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

General Concepts: Virus history, Diversity, shapes, sizes and
components of genomes. Isolation and purification of viruses and
components.

08

1T

Consequences of virus infection to animals and human. Viral infection:
affect on host macromolecules. Viral infection: establishment of the
antiviral state. Viruses counter attack mechanisms. Viral diagnostic
techniques: Rapid Antigen testing, RTPCR.

08

11

Classification of viruses and nomenclatures. +strand RNA viruses-
Picorna viruses. Flavi viruses- West Nile virus and Dengue virus.
Corona viruses- SARS pathogens. Small DNA viruses: parvo- and
polyoma viruses. Large DNA viruses: Herpes-adeno-, and poxviruses.
Miscellaneous viruses.

08

v

—ve strand RNA viruses Paramyxo viruses. Orthomyxo viruses:
Influenza pathogenesis and Bird flu. Rhabdo viruses: Rabies
pathogenesis.. dsRNA viruses- Reo viruses. Retroviruses: structure,
classification, life cycle; reverse transcription. Retroviruses: HIV, viral
pathogenesis and AIDS.

08

Antivirals and viral vaccines Viral Vaccines Conventional vaccines-
killed and attenuated, modern vaccinesrecombinant proteins, subunits,
DNA wvaccines, peptides, immunemodulators (cytokines), vaccine
delivery and adjuvants, large scale manufacturing- QA/QC issues.
Antivirals Interferons, designing and screening of antivirals, mechanism
of action, antiviral libraries, antiretrovirals- mechanism of action and
drug resistance. Modern approaches of virus control Anti-sense RNA,

siRNA, ribozymes.

08

Reference Books:

1.

W

Antiviral Agents, Vaccines and immunotherapies. Stephen K. Tyring. ISBN

9780367393748 CRC
Basic Virology — Edward K Wanger. Blackwell Publication
Fundamentals of molecular virology — Acheson and Nicholas H,2011

Principles of Virology 2nd edition by S.J.Flint, L.W.Enquist, R.M.Krug,V.R.

Racaniello, and A.M.Skalka ASM Press

Medical Virology 4th edition by David O.White and Frank J. Fenner. Academic

Press.
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KOE088: NATURAL LANGUAGE PROCESSING

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Introduction to Natural Language Understanding: The study of Language,
Applications of NLP, Evaluating Language Understanding Systems, Different
levels of Language Analysis, Representations and Understanding, Organization
of Natural language Understanding Systems, Linguistic Background: An
outline of English syntax.

08

I

Introduction to semantics and knowledge representation, some applications like
machine translation, database interface.

08

I

Grammars and Parsing: Grammars and sentence Structure, Top-Down and
Bottom-Up Parsers, Transition Network Grammars, Top- Down Chart Parsing.
Feature Systems and Augmented Grammars: Basic Feature system for English,
Morphological Analysis and the Lexicon, Parsing with Features, Augmented
Transition Networks.

08

v

Grammars for Natural Language: Auxiliary Verbs and Verb Phrases,
Movement Phenomenon in Language, Handling questions in Context-Free
Grammars. Human preferences in Parsing, Encoding uncertainty, Deterministic
Parser.

08

Ambiguity Resolution: Statistical Methods, Probabilistic Language
Processing, Estimating Probabilities, Part-of Speech tagging, Obtaining
Lexical Probabilities, Probabilistic Context-Free Grammars, Best First Parsing.
Semantics and Logical Form, Word senses and Ambiguity, Encoding

Ambiguity in Logical Form.

08

Text Books:

Akshar Bharti, Vineet Chaitanya and Rajeev Sangal, “NLP: A Paninian Perspective”,

Prentice Hall, New Delhi.
James Allen, “Natural Language Understanding”, Pearson Education.

D. Jurafsky, J. H. Martin, “Speech and Language Processing”, Pearson Education.
L. M. Ivansca, S. C. Shapiro, “Natural Language Processing and Language Representation”,

AAALI Press, 2000.
T. Winograd, Language as a Cognitive Process, Addison-Wesley.
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KOE089: HUMAN VALUES IN MADHYASTH DARSHAN

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Catalogue Description: Madhyasth Darshan is a new emerging
philosophy that describes the existential realities along with its
implication in behaviour and work at the level of individual as well as
society. This philosophy has been propounded by Shri A. Nagraj in
seventies.

It is to be kept in mind that Darshan means realisation which calls for
developing the capacity to see the reality in oneself directly. So, any
study of Darshan shall help develop this capacity in the students
through proper steps of practices and shall not just provide the
information.

08

Module I: Introduction to Madhyasth Darshan and its Basics

Need to study Madhyasth Darshan; introduction, basic formulations
of the darshan; the complete expanse of study and the natural outcome
of living according to the darshan.

08

I

Module II: Submergence of Nature in Space

The ever-present existence in the form of nature submerged in space;
nature classified into two categories — material and consciousness, and
four orders; the form, property, natural characteristic and self-
organization of the four orders, General direction and process of
evolution in the nature/ existence.

08

I

Module III: Human Being as an indivisible part of Nature

Human being as an indivisible part of nature; various types (five classes)
of human beings; human being in the combination of self and body;
purpose of self as realization, prosperity for the body; need of
behavior and work for attaining the goals of realization and prosperity

08

v

Module IV: Fulfillment of human goal of realization and prosperity
Following natural, social and psychological principles for actualizing the
human goal; form of conducive society and order for such practices,
study process- achieving realization through self-study and practice
while living in such a society (social order).

08

Module V: Human Conduct based on Madhyasth Darshan
Description of such a realized self, continuity of happiness, peace,
satisfaction and bliss through realization, conduct of a realized human
being.

Possibility of finding solutions to present day problems (such as
inequality of rich and poor, man and woman etc.) in the light of'it.

1.

VR =

Text Books:

Nagraj, A., “Manav Vyavahar Darshan”, Jeevan Vidya Prakashan, 3rd edition, 2003

References:

Nagraj, A., “Vyavaharvadi Samajshastra”, Jeevan Vidya Prakashan, 2nd edition, 2009.
Nagraj, A., “Avartanasheel Arthashastra”, Jeevan Vidya Prakashan, 1st edition, 1998.
Class notes on “Human Values in Madhyasth Darshan” available on www.uhv.org.in

PPTs for “Human Values in Madhyasth Darshan” available on www.uhv.org.in
Video lectures on “Human Values in Madhyasth Darshan” on AKTU Digital Education

(https://www.youtube.com/watch?v=14x26FPFJY s&t=1558s)
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OPEN ELECTIVE -1V

KOE-090 | ELECTRIC VEHICLES

KOE-091 | AUTOMATION AND ROBOTICS

KOE-092 | COMPUTERIZED PROCESS CONTROL

KOE-093 | DATA WAREHOUSING & DATA MINING

KOE-094 | DIGITAL AND SOCIAL MEDIA MARKETING

KOE-095 | MODELING OF FIELD-EFFECT NANO DEVICES

KOE-096 | MODELLING AND SIMULATION OF DYNAMIC SYSTEMS
KOE-097 | BIG DATA
KOE-098 | **HUMAN VALUES IN BUDDHA AND JAIN DARSHAN

KOE-099 | **HUMAN VALUES IN VEDIC DARSANA

** It is mandatory that for these subjects (KOE098 & KOE099) only Trained Faculty
(who had done the FDP for these courses) will teach the courses.
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KOE090 ELECTRIC VEHICLES

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Introduction of Electric Vehicles: Concept of Electrified transportation,
Past, present status of electric vehicles, Recent developments and trends
in electric vehicles, Comparison of EVs and IC Engine vehicles,
Understanding electric vehicle components, Basic EV components and
architecture, Autonomy and vehicle computing needs.

08

11

Electric Motor Drives for EV applications: Concept of EV motors,
Classification of EV motors, Comparison of Electric motors for EV
applications, Recent EV motors, BLDC and SRM, axial flux motor.
Introduction to power electronics converters, DC-DC converter, speed
control of dc motor, BLDC motor driving schemes.

08

I

EV Batteries and Battery Management System: EV batteries, Lead
Acid batteries — Basics, Characteristics, Lithium batteries- Basics,
Characteristics, Selection of battery for EVs, Smart battery pack design,
Mechanical and reliability aspects of Li Ion packs, UN38 regulation
familiarity, Cell balancing in Li Ion, Battery second life and usage in
BESS (energy storage systems). BMS - Global price trends, volumetric
and gravimetric efficiency trends

08

v

Charging system design technology for EV applications:

Charging system design considerations, AC & DC Charging, Charging
methods, On-board/Off-board chargers, Vehicle to charger communication
system, OCPP familiarity cloud and device side, metrology, billing and
authentication types, understand the computing needs in a charging
system, Understand internal major block diagrams and subsystems of low
and high power chargers. IEC61850 and 61851 familiarities, IEC61000,
60950/51, IEC62196 key highlights.

08

EV Charging Facility Planning: Identification of EV demand, Impact
of EV charging on power grid, Energy generation scheduling, different
power sources, centralized charging schemes, Energy storage integration
into micro-grid, Overview and applicability of Al for the EV ecosystem,
design of V2G aggregator, case studies.

08

Reference:

1.
2.
3.
4.
5.

6.

C.C.Chan, K.T.Chau. Modern Electric Vehicle Technology, Oxford University Press, NY 2001

M.Ehsani, Y.Gao, S.E.Gay, A.Emadi, Modern Electric, Hybrid Electric and Fuel Cell Vehicles —

Fundamentals, Theory and Design, CRC Press, 2004

James Larminie, John Lowry. Electric Vehicle Technology Explained. Wiley 2012

NPTEL Course on Electric Vehicles — Part 1 by Dr. Amit Jain, IIT Delhi

Tests on Lithium-ion batteries. Available at: https://www.lithium-batterie-service.de/en/un-38.3-test-

series
Handbook on Battery Energy Storage Systems- ADB, 2018

Addition Practical Hand (Lab works):

BLDC motor control experiment

E-rickshaw commercial BLDC and driver based live demo
Charge discharge characteristics of Li-Ion batteries and cells
BMS function SoC, SoH and cell balancing demo

PFC demo and waveform capture

LLC (DCDC) demo and waveform capture

CV, CC operation

Tear down analysis of DC fast charger and AC fast charger

Frmo a0 o
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KOE091 AUTOMATION AND ROBOTICS

DETAILED SYLLABUS 3-1-0
Unit Topic Proposed
Lecture

| Automation: Definition, Advantages, goals, types, need, laws and 08

principles of Automation. Elements of Automation. Fluid power and its
elements, application of fluid power, Pneumatics vs. Hydraulics, benefit
and limitations of pneumatics and hydraulics systems, Role of Robotics
in Industrial Automation.

I Manufacturing Automation: Classification and type of automatic 08
transfer machines; Automation in part handling and feeding, Analysis
of automated flow lines, design of single model, multimode and mixed
model production lines. Programmable Manufacturing Automation CNC
machine tools, Machining centers, Programmable robots, Robot time
estimation in manufacturing operations.

I | Robotics: Definition, Classification of Robots - Geometric 08
classification and Control classification, Laws of Robotics, Robot
Components, Coordinate Systems, Power Source. Robot anatomy,
configuration of robots, joint notation schemes, work volume,
manipulator kinematics, position representation, forward and reverse
transformations, homogeneous transformations in robot kinematics, D-H
notations, kinematics equations, introduction to robot arm dynamics.

IV | Robot Drives and Power Transmission Systems: Robot drive 08
mechanisms: Hydraulic/Electric/Pneumatics, servo & stepper motor
drives, Mechanical transmission method: Gear transmission, Belt
drives, Rollers, chains, Links, Linear to Rotary motion conversion,
Rotary-to-Linear motion conversion, Rack and Pinion drives, Lead
screws, Ball Bearings. Robot end Effectors: Classification of End
effectors — active and passive grippers, Tools as end -effectors,
Drive system for rippers. Mechanical, vacuum and magnetic grippers.
Gripper force analysis and gripper design.

\% Robot Simulation: Methods of robot programming, Simulation 08
concept, Off-line programming, advantages of offline programming.
Robot Applications: Robot applications in manufacturing-Material
transfer and machine loading/unloading, Processing operations like
Welding & painting, Assembly operations, Inspection automation,
Limitation of usage of robots in processing operation. Robot cell design
and control, Robot cell layouts-Multiple robots & Machine interference.

Text Books:

7. An Introduction to Robot Technology, by Coifet Chirroza, Kogan Page.

8. Robotics for Engineers, by Y. Koren, McGraw Hill.

9. Robotic: Control, Sensing, Vision and Intelligence, by Fu, McGraw Hill.

10. Introduction to Industrial Robotics, by Nagrajan, Pearson India.

11. Robotics, by J.J. Craig, Addison-Wesley.

12. Industrial Robots, by Groover, McGraw Hill.

13. Robotic Engineering - An Integrated Approach : Richard D. Klafter Thomas A.
14. Robots & Manufacturing Automation, by Asfahl, Wiley.
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KOE092 COMPUTERIZED PROCESS CONTROL

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Basics of Computer-Aided Process Control: Role of computers in
process control, Elements of a computer aided Process control System,
Classification of a Computer—Aided Process Control System Computer
Aided Process—control Architecture: Centralized Control Systems,
Distributed control Systems, Hierarchical Computer control Systems.
Economics of Computer-Aided Process control. Benefits of using
Computers in a Process control. Process related Interfaces: Analog
Interfaces, Digital Interfaces, Pulse Interfaces, Standard Interfaces.

08

I

Industrial communication System: Communication Networking,
Industrial communication Systems, Data Transfer Techniques,
Computer Aided Process control software, Types of Computer control
Process Software, Real Time Operating System.

08

I

Process Modelling for computerized Process control: Process model,
Physical model, Control Model, Process modelling. Modelling
Procedure: Goals Definition, Information Preparation, Model
Formulation, Solution Finding, Results Analysis, Model Validation.

08

v

Advanced Strategies For Computerised Process control: Cascade
Control, Predictive control, Adaptive Control, Inferential control,
Intelligent Control, Statistical control.

08

Examples of Computerized Process Control: Electric Oven Temperature
Control, Reheat Furnace Temperature control, Thickness and Flatness
control System for metal Rolling, Computer-Aided control of Electric

Power Generation Plant.

08

Text Books:
1. S. K. Singh, “Computer Aided Process control”, PHI.

Reference Books:
C. L. Smith, “Digital computer Process Control”, Ident Educational Publishers.

1.
2.
3.
4.

C. D. Johnson, “Process Control Instrumentation Technology”, PHIL
Krishan Kant, “Computer Based Industrial Control”

Pradeep B. Deshpande & Raymond H. Ash, “Element of Computer Process
Control with Advance Control Applications”, Instrument Society of America, 1981.
C. M. Houpis & G. B. Lamond, “Digital Control System Theory”,McGraw Hill.
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KOE093: DATA WAREHOUSING & DATA MINING

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Data Warehousing: Overview, Definition, Data Warehousing
Components, Building a Data Warehouse, Warehouse Database, Mapping
the Data Warehouse to a Multiprocessor Architecture, Difference between
Database System and Data Warehouse, Multi Dimensional Data Model,
Data Cubes, Stars, Snow Flakes, Fact Constellations, Concept.

08

II

Data Warehouse Process and Technology: Warchousing Strategy,
Warehouse /management and Support Processes, Warehouse Planning and
Implementation, Hardware and Operating Systems for Data Warehousing,
Client/Server Computing Model & Data Warehousing. Parallel Processors
& Cluster Systems, Distributed DBMS implementations, Warehousing
Software, Warehouse Schema Design

08

I

Data Mining: Overview, Motivation, Definition & Functionalities, Data
Processing, Form of Data Pre-processing, Data Cleaning: Missing Values,
Noisy Data, (Binning, Clustering, Regression, Computer and Human
inspection), Inconsistent Data, Data Integration and Transformation. Data
Reduction:-Data Cube Aggregation, Dimensionality reduction, Data
Compression, Numerosity Reduction, Discretization and Concept
hierarchy generation, Decision Tree

08

v

Classification: Definition, Data Generalization, Analytical
Characterization, Analysis of attribute relevance, Mining Class
comparisons, Statistical measures in large Databases, Statistical-Based
Algorithms,  Distance-Based  Algorithms,  Decision  Tree-Based
Algorithms.

Clustering: Introduction, Similarity and Distance Measures, Hierarchical
and Partitional Algorithms. Hierarchical Clustering- CURE and
Chameleon. Density Based Methods DBSCAN, OPTICS. Grid Based
Methods- STING, CLIQUE. Model Based Method — Statistical Approach,
Association rules: Introduction, Large Item sets, Basic Algorithms,
Parallel and Distributed Algorithms, Neural Network approach.

08

Data Visualization and Overall Perspective: Aggregation, Historical
information, Query Facility, OLAP function and Tools. OLAP Servers,
ROLAP, MOLAP, HOLAP, Data Mining interface, Security, Backup and
Recovery, Tuning Data Warehouse, Testing Data Warehouse.
Warehousing applications and Recent Trends: Types of Warehousing
Applications, Web Mining, Spatial Mining and Temporal Mining.

08

Suggested Readings:
1. Alex Berson, Stephen J. Smith “Data Warehousing, Data-Mining & OLAP”, McGrawHil.

2. Mark Humphries, Michael W. Hawkins, Michelle C. Dy, “Data Warehousing: Architecture and

Implementation”, Pearson Education..
3. I. Singh, “Data Mining and Warehousing”, Khanna Publishing House.
4. Margaret H. Dunham, S. Sridhar,”Data Mining:Introductory and Advanced Topics” Pearson
Education.
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KOE094: DIGITAL AND SOCIAL MEDIA MARKETING

DETAILED SYLLABUS 3-1-0

Unit

Topic Proposed
Lecture

Introduction to Digital Marketing: The new digital world - trends that 08
are driving shifts from traditional marketing practices to digital
marketing practices, the modern digital consumer and new consumer’s
digital journey. Marketing strategies for the digital world-latest
practices.

11

Social Media Marketing -Introduction to Blogging, Create a blog post 08
for your project. Include headline, imagery, links and post, Content
Planning and writing. Introduction to Face book, Twitter, Google +,
LinkedIn, YouTube, Instagram and Pinterest; their channel advertising
and campaigns.

I

Acquiring & Engaging Users through Digital Channels: Understanding 08
the relationship between content and branding and its impact on sales,
search engine marketing, mobile marketing, video marketing, and
social-media marketing. Marketing gamification, Online campaign
management; using marketing analytic tools to segment, target and
position; overview of search engine optimization (SEO).

v

Designing Organization for Digital Success: Digital transformation, 08
digital leadership principles, online P.R. and reputation management.
ROI of digital strategies, how digital marketing is adding value to
business, and evaluating cost effectiveness of digital strategies.

Digital Innovation and Trends: The contemporary digital revolution, 08
digital transformation framework; security and privatization issues with
digital marketing Understanding trends in digital marketing — Indian and
global context, online communities and co-creation.

Text Books:

1.

2
3.
4

Moutsy Maiti: Internet Mareting, Oxford University Press India

. Vandana, Ahuja; Digital Marketing, Oxford University Press India (November, 2015).

Eric Greenberg, and Kates, Alexander; Strategic Digital Marketing: Top Digital Experts

. Share the Formula for Tangible Returns on Your Marketing Investment; McGraw-Hill

Professional.

. Ryan, Damian; Understanding Digital Marketing: marketing strategies for engaging the

digital generation; Kogan Page.

. Tracy L. Tuten & Michael R. Solomon: Social Media Marketing (Sage Publication)
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KOE095 MODELING OF FIELD-EFFECT NANO DEVICES

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

MOSFET scaling, short channel effects - channel engineering -
source/drain engineering - high k dielectric - copper interconnects -
strain engineering, SOl MOSFET, multigate transistors — single gate —
double gate — triple gate — surround gate, quantum effects — volume
inversion — mobility — threshold voltage — inter subband scattering,
multigate technology — mobility — gate stack.

08

11

MOS Electrostatics — 1D — 2D MOS Electrostatics, MOSFET Current-
Voltage Characteristics — CMOS Technology — Ultimate limits, double
gate MOS system — gate voltage effect - semiconductor thickness effect
— asymmetry effect — oxide thickness effect — electron tunnel current —
two dimensional confinement, scattering — mobility.

08

I

Silicon nanowire MOSFETs — Evaluvation of [-V characteristics — The
I-V characteristics for nondegenerate carrier statistics — The [-V
characteristics for degenerate carrier statistics — Carbon nanotube —
Band structure of carbon nanotube — Band structure of graphene —
Physical structure of nanotube — Band structure of nanotube — Carbon
nanotube FETs — Carbon nanotube MOSFETs — Schottky barrier carbon
nanotube FETs — Electronic conduction in molecules — General model
for ballistic nano transistors — MOSFETSs with 0D, 1D, and 2D channels
— Molecular transistors — Single electron charging — Single electron
transistors.

08

v

Radiation effects in SOI MOSFETSs, total ionizing dose effects —
single-gate SOI — multi-gate devices, single event effect, scaling effects.

08

Digital circuits — impact of device performance on digital circuits —
leakage performance trade off — multi VT devices and circuits —
SRAM design, analog circuit design — transconductance - intrinsic gain
— flicker noise — self heating —band gap voltage reference — operational
amplifier — comparator designs, mixed signal — successive
approximation DAC, RF circuits.

08

Text Books:

1. J P Colinge, "FINFETSs and other multi-gate transistors", Springer — Series on

2.

3.

integrated circuits and systems, 2008

Mark Lundstrom, Jing Guo, "Nanoscale Transistors: Device Physics, Modeling

and Simulation", Springer, 2006

M S Lundstorm, "Fundamentals of Carrier Transport", 2nd Ed., Cambridge

University Press, Cambridge UK, 2000.
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KOE(096:MODELLING AND SIMULATION OF DYNAMIC SYSTEMS

DETAILED SYLLABUS 3-1-0

Unit

Topic Proposed
Lecture

Introduction to modeling and simulation: Introduction to modeling, 08
Examples of models, modeling of dynamic system, Introduction to
simulation, MATLAB as a simulation tool, Bond graph modeling,
causality, generation of system equations.

11

Bond graph modeling of dynamic system: Methods of drawing bond 08
graph model- Mechanical systems & Electrical systems, some basic
system models- Mechanical systems, Thermal systems, hydraulic
systems, pneumatic systems and electrical systems.

111

System models of combined systems: Linearity and non linearity in 08
systems combined rotary and translatory system, electro mechanical
system, hydro- mechanical system.

v

Dynamic Response and System Transfer Function: Dynamic 08
response of 1% order system and 2™ order system, performance measures
for 2™ order system, system transfer function, transfer function of 1*
and 2™ order system Block diagram algebra, signal flow diagram, state
variable formulation, frequency response and bode plots.

Simulation and simulation applications: Simulation using 08
SIMULINK, examples of simulation problems- simple and the
compound pendulum, planner mechanisms, validation and verification
of the simulation model, parameter estimation methods, system
identifications, introduction to optimization.

1.

Text Books:

Zeigler B.P. Prachofer. H. and Kim [.G. "Theory of modeling and simulation", 2nd

Edition. Academic press 2000.

Robert L. Woods, Kent L. Lawrence, “Modeling and simulation of dynamic systems”, Person,
1997.

Brown, Forbes T. “Engineering System Dynamics”, New York, NY: CRC, 2001. ISBN:
9780824706166.

Pratab.R " Getting started with MATLAB" Oxford university Press 2009.
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KOE(097: BIG DATA

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Introduction to Big Data: Types of digital data, history of Big Data innovation,
introduction to Big Data platform, drivers for Big Data, Big Data architecture and
characteristics, 5 Vs of Big Data, Big Data technology components, Big Data
importance and applications, Big Data features — security, compliance, auditing and
protection, Big Data privacy and ethics, Big Data Analytics, Challenges of
conventional systems, intelligent data analysis, nature of data, analytic processes
and tools, analysis vs reporting, modern data analytic tools.

08

I

Hadoop: History of Hadoop, Apache Hadoop, the Hadoop Distributed File System,
components of Hadoop, data format, analyzing data with Hadoop, scaling out,
Hadoop streaming, Hadoop pipes, Hadoop Echo System.

Map-Reduce: Map-Reduce framework and basics, how Map Reduce works,
developing a Map Reduce application, unit tests with MR unit, test data and local
tests, anatomy of a Map Reduce job run, failures, job scheduling, shuffle and sort,
task execution, Map Reduce types, input formats, output formats, Map Reduce
features, Real-world Map Reduce

08

I

HDFS (Hadoop Distributed File System): Design of HDFS, HDFS concepts,
benefits and challenges, file sizes, block sizes and block abstraction in HDFS, data
replication, how does HDFS store, read, and write files, Java interfaces to HDFS,
command line interface, Hadoop file system interfaces, data flow, data ingest with
Flume and Scoop, Hadoop archives, Hadoop I/O: Compression, serialization, Avro
and file-based data structures. Hadoop Environment: Setting up a Hadoop cluster,
cluster specification, cluster setup and installation, Hadoop configuration, security
in Hadoop, administering Hadoop, HDFS monitoring & maintenance, Hadoop
benchmarks, Hadoop in the cloud

08

v

Hadoop Eco System and YARN: Hadoop ecosystem components, schedulers, fair
and capacity, Hadoop 2.0 New Features — Name Node high availability, HDFS
federation, MRv2, YARN, Running MRv1 in YARN.

NoSQL Databases: Introduction to NoSQL MongoDB: Introduction, data types,
creating, updating and deleing documents, querying, introduction to indexing,
capped collections

Spark: Installing spark, spark applications, jobs, stages and tasks, Resilient
Distributed Databases, anatomy of a Spark job run, Spark on YARN

SCALA: Introduction, classes and objects, basic types and operators, built-in
control structures, functions and closures, inheritance.

08

Hadoop Eco System Frameworks: Applications on Big Data using Pig, Hive and
HBase

Pig : Introduction to PIG, Execution Modes of Pig, Comparison of Pig with
Databases, Grunt, Pig Latin, User Defined Functions, Data Processing operators,
Hive - Apache Hive architecture and installation, Hive shell, Hive services, Hive
metastore, comparison with traditional databases, HiveQL, tables, querying data and
user defined functions, sorting and aggregating, Map Reduce scripts, joins &
subqueries.

HBase — Hbase concepts, clients, example, Hbase vs RDBMS, advanced usage,
schema design, advance indexing, Zookeeper — how it helps in monitoring a cluster,
how to build applications with Zookeeper. IBM Big Data strategy, introduction to
Infosphere, Biglnsights and Big Sheets, introduction to Big SQL.

08

Suggest
1.

ed Readings:

Michael Minelli, Michelle Chambers, and Ambiga Dhiraj, "Big Data, Big Analytics: Emerging Business Intelligence

and Analytic Trends for Today's Businesses", Wiley.
Big-Data Black Book, DT Editorial Services, Wiley.

Dirk deRoos, Chris Eaton, George Lapis, Paul Zikopoulos, Tom Deutsch, “Understanding Big Data Analytics for

Enterprise Class Hadoop and Streaming Data”, McGrawHill.

Thomas Erl, Wajid Khattak, Paul Buhler, “Big Data Fundamentals: Concepts, Drivers and Techniques”, Prentice Hall.
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Catalogue Description: Bauddha and Jain Darshan form a part of the philosophy of Indian
tradition. This course outlines the basic concepts and principles of these two philosophies and
provides scope for further reading of the philosophies, so as to gain clarity about the human
being, the existence and human participation i.e. human values expressing itself in human

KOE098 HUMAN VALUES IN BAUDDHA AND JAIN DARSHAN

conduct.

It is to be kept in mind that Darshan means realization which calls for developing the capacity
to see the reality in oneself directly. So, any study of Darshan shall help develop this capacity
in the students through proper steps of practices and shall not just provide the information.

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

I

Introduction to Bauddha and Jain Darshan and their Basics
Need to study Bauddha and Jain Darshan; the origin of the these
philosophies, their basic principles and scope for further reading.

08

11

Basic Principles of Bauddha Darshan

law of impermanence (changability); four noble truths; eightfold path;
law of cause- action (pratitya-samutpaad)

Definition of some salient words of Buddha Darshan — nirvana,
dhamma, tri- ratna(Buddha, Dharma and Sangh), pragya, karma, parmi,
ashta-kalap, trishna, shad-ayatan, samvedana, vipassana, anitya, maitri,
brham-vihaar, tathagata, arahant..

08

I

Purpose and Program for a Human Being based on Bauddha Darshan
The purpose and program of a human being living on the basis of it, clarity
and practice of human values and human conduct, the natural outcome of
such a program on society, nature and tradition.

Purpose-freedom from suffering, nirvana; root of suffering- vikaar — raga,
dvesha and moha, Progam — various steps of meditation for attaining
knowledge; shamath and vipassana, sheel- samadhi-pragya;  practice
of  equanimity (samatva), eightfold  path(Ashtang  Marg);
combination of understanding and practice..

08

10

Basic Principles of Jain Darshan

Basic realities — description of nine elements in existence (jeev, ajeev,
bandh, punya, paap, aashrav, samvar, nirjara, moksha), 6 dravya of lok —
dharma, adhrma, akash, kaal, pudgal, jeev; tri-lakshan, various types of
pragya, various stages of realisation; samyak-gyan, samyak- darshan,
samyak-charitra, syadvaad, anekantavaad, naya- nishchaya and vyavahar,
karma- phal siddhanta

Definition of some salient words of Jain Darshan -—arhant, jin,
tirthankara, panch- parameshthi, atma, pramaan, kaal, pudgal,
paramanu, kashay, leshya..

08

Purpose and Program for a Human Being based on Jain Darshan

The purpose and program of a human being living on the basis of it, clarity
and practice of human values and human conduct, the natural outcome
of such a program on society, nature and tradition, possibility of finding
solutions to present day problems in the light of it.

Purpose (goal) - moksha, Program- following mahavrat, anuvrat, 10

lakshan dharma; samyak darshan-gyan-charitra. Commonality with
Bauddha Darshan

08
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Text Books:

1. Chattejee, S.G. and Datta, D.M., “An Introduction to Indian Philosophy”, University of
Calcutta Press, 1960..

Reference Books:

“Dhammapad”, Vipassana Research Institute, 2001.

Drukpa, G., “Musings from the Heart”, Drukpa Publications Private Ltd, 2018.

Jyot, “Ek cheez milegi Wonderful”, A Film Directed by Jyot Foundation, 2013.

Goenka, S.N., “The Discourse Summaries”, Vipassana Research Institute, 1987.
Madhavacharya, “Sarva-darshan Samgraha”, Chaukhambha Vidya Bhavan, Varanasi, 1984.
Varni, J., “Samansuttam”, Sarva Seva Sangh Prakashan, Varanasi, 7th Edition, 2010.
https://www.youtube.com/watch?v=cz7QHNVNFfA&list=PLPJVIVRVmhc4Z01fD57j
bzycm916W054x (English)

6. https://www.youtube.com/watch?v=r5bud1ybBDc&list=PLY9hraHvoLQLCkl7Z2DW
KMgRAWU77bKFy (Hindi).

Nk Wb =
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KOE099: HUMAN VALUES IN VEDIC DARSANA

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Introduction to Vedic Dar§ana and Nyaya Darsana (Philosophy of
Indian Logic and Reasoning)

Introduction to Vedic literature, need to study Vedic Darsana; its origin and
subject matter. Introduction to Nyaya DarSana, 16 padarthas (pramana,
prameya, sams$aya, prayojana, drstanta, siddhanta, avayava, tarka, nirpaya,
vada, jalpa, vitanda, hetuabhasa, chala, jati, nigrahasthana) pamcavayava
prakriya (pratijiia, hetu, udaharana, upanaya, nigamana).

09

11

Vai$esika Darsana (Philosophy of Matter)

Introduction to Vai$esika DarSana, definition of Dharma, abhyudaya,
nih$reyasa; 6 padarthas (dravya, guna, karma, samanya, visesa, samavaya) —
their definition, characteristics and relationship; nitya-anitya; cause-effect
relationships; drsta-adrsta karma phala; mindful dana; $ucita-asucita; reasons
of raga-dvesa, avidya, sukha-duhkha, etc. and how to get rid of them.

07

111

Samkhya-Yoga Darsana (Philosophy of Spirituality)

Samkhya Dar$ana- Purusartha, the nature of Purusa and Prakrti, 24 elements
of Prakrti, bondage and salvation (liberation), the principle of satkaryavada,
trigunatmaka prakrti.Yoga Dar$ana- the steps of Astamga yoga (yama,
niyama, asana, pranayama, pratyahara, dharana, dhyana and samadhi) and
the challenges in following them, afflictions (klesa)- avidya, asmita, raga,
dvesa, abhinivesa, different types of vrttis (pramana, viparyaya, vikalpa,
nidra, smrti), the process of nirodha of vrttis; maitri, karuna, mudita, upeksa;
description of yama, niyama, asana and pranayama; kriyayoga— tapa,
svadhyaya and 1$vara-pranidhana; different steps of samadhi, different types
of samyama, vivekakhyati, prajia.

Vedanta Darshan

Vedanta Darshan- Nature of Brahma and Prakriti, Methods of
Upasana; adhyasaand sanskar; nature of Atma, description of existence,
principle of karma-phala, description o pancha kosha, different nature of
paramatma/brahma, Ishwar, Four qualifications (Sadhan chatushtay).

12

v

Upanisad and Vedanta Darsana (Philosophy of God)

Introduction to Upanisads and Vedanta Dar$ana; ISopanisad — Idea of
renouncement, Karma Yoga, balance of Vidya-Avidya and Prakrti-Vikrti;
Tattirtyopanisad — Different names of the God and their meaning, parting
message of Guru to the graduating student (Siksavalli), Nature of Brahma
and Prakrti, Methods of Upasana; Nature of Atma, Description of existence,
principle of karma-phala, description of pamca ko$a, nature of mukti ,
process and way to achieve it, antahkarana-§uddhi, different characteristics
of paramatma/brahma, I$vara, Four qualifications (Sadhana-catustaya)

08

Purpose and Program for a Human Being based on the Vedic Darsana
The purpose and program of a human being living on the basis of the Vedic
Darsana, clarity and practice of human values and human conduct, the
natural outcome of such a program on society, nature and tradition. Vedic
system of living in a society - the idea of vratas and varana (freedom of
choice with commitment), Varna System, Asrama System, Pamca
Mahayajna, 16 Samskaras, etc.

06
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Refertence Books:

1.

SANRAIE e N

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

20.
21.

22.

23.

24.
25.

Acharya Udayveer Shastri, Sankhya Darshanam (vidyodayaBhashyam), Govindram
Hasanand.

Acharya Rajveer Shastri, Patanjal Yog Darsana Bhashyam, Arsha Sahitya Prachar Trust.
Acharya Udayveer Shastri, Brahma Sutra (Vedanta Darshanam), Govindram Hasanand.
Krishna, I. (2010) The SamkhyaKarika, BharatiyaVidyaPrakashan, 4th edition
Madhavacharya, Sarva-DarshanaSamgrah ChaukhambhaVidyabhavan,Varanasi.

Muller, F.M. (1928) The Six Systems of Indian Philosophy, London: Longmans Green and
Co. Publication.

Maharaj O. () PatanjalY ogpradeep, Geeta press Gorakhpur

Vachaspati M. Sankhyatatvakaumudi, Motilal Banarasi Das Publication.

Shreemad Bhagwat geeta

Shankaracharya, VivekChoodamani

Rajyoga, Swami Shivananda

The Nyaya Sutras of Gotama, Sinha, N. (Ed.). Motilal Banarsidass Publ. (1990).

Pandit Madanmohan Vidyasagar. Sanskar Samuchaya, Vijaykumar Govindram Hasanand.
1998

Vedic Vision: Ancient Insights Into Modern Life, Satyavrata Siddhantalankar, Vijay Krishn
Lakhanpal, 1999

Sanskar Chandrika (Hindi), Dayananda Saraswati, and Satyavrata Siddhantalankar. Vijay
Krishn Lakhanpal, (1990).

THE TAITTIRIY A Upanishad, Achari, Sri Rama Ramanuja. (2013).

Vedic religion: The Taittiriya-Upanishad with the commentaries of Sankaracharya
Suresvaracharya and Sayana (Vidyarana). Sastri, A. Mahadeva.(2016).
Taittiriyopanishad Sankara Bhashya With Hindi Translation Gita Press 1936.

Gautama's Nyayasttras: With Vatsyayana-Bhasya. Jha, Ganganatha, ed. Oriental Book
Agency, 1939.

NyayaDarshnam, Acharya Udayveer Shastri, Vijaykumar Govindram Hasanand (2018)
VaisheeshikaDarshanam, Acharya Udayveer Shastri, Vijaykumar Govindram Hasanand
(2017)

Chattejee, S.G. and Datta, D.M. (1960) An Introduction to Indian Philosophy,Calcutta:
University of Calcutta Press.

A Foundation Course in Human Values and Profession Ethics (Text Book and Teachers’
Manual), R. R. Gaur, R. Asthana, G. P. Bagaria (2019 Second Revised Edition), Excel
Books, New Delhi [ISBN 978-93-87034-47-1].

Class notes on “Human Values in Vedic Darsana” available on www.uhv.org.in

PPTs for “Human Values in Vedic Darsana” available on www.uhv.org.in
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