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DB St DESH BHAGAT UNIVERSITY, MANDI GOBINDGARH

|'| Faculty of Engineering & Applied Science
Department of Mechanical Engineering

Vision of the Department

To be a Global Knowledge Hub in Mechanical Engineering Education, Research, Entrepreneurship
and Industry Outreach Services.

Mission of the Department

M1: Impart Quality Education and Training to the Nurture Globally Competitive Mechanical
Engineers.

M2: Provide Vital State of the Art Research Facilities to Create, Interpret, Apply and Disseminate
Knowledge.

M3: Develop Linkages with World Class Educational Institutions and R&D Organizations for
Excellence in Teaching, Research and Consultancy Services.

Program Educational Objectives (PEOs)

PEO1: To Transform Students into Engineering Graduates Who Would Possess Technical
Competencies and Problem Solving Skills in the Field of Mechanical Engineering.

PEO2: To Prepare Students Capable of Generating Innovative Solutions and Practice their
Profession with due Regards to Environmental and Social Requirement.

PEO3: To Develop Professional Development Skills in Consort with Dynamic Learning and Team
Building Capabilities.

Program Outcomes:

PO1: Engineering Knowledge: Apply the Knowledge of Mathematics, Science, Engineering
Fundamentals, Simulation Tools, Modern Techniques and an Engineering Specialization to the
Solution of Complex Engineering Problems.

PO2: Problem Analysis: Independently Carry out Research /Investigation and Development
Work to Solve Practical Problems Related to Mechanical Engineering.

PO3: Design & Development of solutions: To Design and Develop a System to Meet Desired
Needs within Social Areas such as Economics, Environmental, and Ethics.

PO4. Conduct investigations of complex problems: To Work Upon Unfamiliar Problems
through Investigative Studies and Research and Contribute to the Development of Technological
Knowledge and Intellectual Property.

PO5: Modern tool Usage: Apply Appropriate Methodology and Modern Engineering/IT Tools
to Meet the International Standards in the Area of Mechanical Engineering.

PO6: The Engineer and Society: Apply Reasoning Informed by the Contextual Knowledge to
Assess Societal, Health, Safety, Legal and Cultural Issues and the Consequent Responsibilities
Relevant to the Professional Engineering Practice.

PO7: Environment and sustainability: Understand the Impact of the Professional Engineering
Solutions in Societal and Environmental Contexts, and Demonstrate the Knowledge of, and Need
for Sustainable Development.

PO8: Ethics: Acquire Integrity and Ethics of Research to Execute Projects Efficiently.



PO9: Individual and Team Work: Recognize the Need for Lifelong Learning & Research
Independently, with a High Level of Enthusiasm, Commitment and Accuracy to Improve
Knowledge and Competence Continuously.

PO10: Communication: Communicate Effectively on Complex Engineering Activities with the
Engineering Community and with Society at Large, such as, being able to Comprehend and Write
Effective Reports and Design Documentation, Make Effective Presentations, and give and Receive
Clear Instructions.

PO11: Project Management and Finance: Observe and Examine Critically the Outcomes of
one’s Actions and Make Corrective Measures subsequently, and Learn from Mistakes Without
Depending on External Feedback.

PO12: Life-long learning: Design one System for Mechanical Engineering Efficient System and
make Project Report for its Concept to Implementation based on Learnings Above.



Course Code: MTME-101
Title of the Course: Research Methodology

L T P Credits
4 0 0 4

Course Outcomes:

COL1: To prepare the students to identify and formulate the research problems.

CO2: To Impart the Knowledge of planning and execution of research project, IPRs, Patents
CO3: To develop the student to prepare and send papers for publications to Conferences and
Journals.

CO4: Knowledge about report and thesis writing and validation of study.

CO/PO
Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos | Programme Qutcomes (Pos)
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1
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Unit Course Outline Hours

Introduction to Research: Meaning, Definition,

Obijective and Process

Research Design: Meaning, Types - Historical,

Descriptive, Exploratory and Experimental

Research Problem: Necessity of Defined Problem,

Problem Formulation, Understanding of Problem,

Review of Literature.

Design of Experiment: Basic Principal of

Experimental  Design, Randomized Block,

Completely Randomized Block, Latin Square, 12 Hours
Unit | Factorial Design.

Hypothesis: Types, Formulation of Hypothesis,

Feasibility, Preparation and Presentation of

Research Proposal.

Sources of Data: Primary and Secondary,

Validation of Data

Data  Collection Methods: Questionnaire

Designing, Construction

Sampling Design & Techniques -Probability

Sampling and Non Probability Sampling




Scaling Techniques: Meaning & Types
Reliability: Test—Retest Reliability,
Alternative  Form  Reliability,  Internal
Comparison Reliability and Scorer Reliability.
Unit-11 Validity: Content Validity, Criterion Related
Validity and Construct Validity 12 Hours

Data Process Operations: Editing, Sorting,
Coding, Classification and Tabulation

Analysis of Data: Statistical Measure and Their
Significance, Central Tendency, Dispersion,
Unit-111 Correlation: Linear and Partial, Regression:
Simple and Multiple Regression, Skewness, Time 12 Hours
series Analysis, Index Number.

Testing of Hypothesis: T-test, Z- test, Chi Square,
F-test, ANOVA

Multivariate Analysis: Factor Analysis,
Discriminant  Analysis, Cluster Analysis,
Conjoint Analysis, Multi-Dimensional Scaling
Report Writing: Essentials of Report Writing,
unit-1v Report Format 12 Hours
Statistical Software: Application of Statistical
Softwares like SPSS, MS Excel, Mini Tab or
MATLAB Software in Data Analysis.

Total= 48 Hours
Recommended Books

1. R.I. Levin and D.S. Rubin, ‘Statistics for Management’, 7thEdn., Pearson Education,
New Delhi.

2. N.K. Malhotra, ‘Marketing Research—An Applied Orientation’, 4thEdn., Pearson
Education, New Delhi.

3. Donald Cooper, ‘Business Research Methods’, Tata McGraw Hill, New Delhi.

4. Sadhu Singh, ‘Research Methodology in Social Sciences’, Himalaya Publishers.

5. Darren George & Paul Mallery, ‘SPSS for Windows Step by Step’, Pearson Education New




Course Code: MTME-102
Title of the Course: Advance Heat and Mass Transfer

L T P Credits
4 0 0 4

Course Outcomes:

CO1: Analyze extended surface heat transfer problems and problems of phase change heat
transfer like boiling and condensation

CO2: Analyze radiation heat transfer problems of various thermal systems

CO3: Implement heat transfer problems using computational tools

CO4: Interpret solutions to heat transfer problems

CO/PO
Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos | Programme Outcomes (Pos)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1|S M S M S w W M S M M S
COo2 (S S M S M W M W M W M M
CO3|S S M S M w W M S M M S
CO4 | S S M S S M w M M w w M
Unit Course Outline Hours

Conduction

One dimensional steady state conduction with
variable thermal conductivity and with internal
distributed heat source, local heat source in
non-adiabatic plate. Extended surfaces-review,
fins of non-uniform cross section, performance
of fins (fin efficiency, thermal resistance of a
fin, total surface efficiency), design

Uniit-| consideration. Two dimensional steady and 13 Hours

unsteady state conduction, semi-infinite and
finite flat plates; temperature field in finite
cylinders and infinite  semi-cylinders,
numerical method, graphical method. Unsteady
state conduction; sudden changes in the surface
temperatures of infinite plate, cylinders and
spheres; solutions wusing Groeber’s and
Heisler’s charts for plates, cylinders and
spheres suddenly immersed in fluids.

Unit-11 Radiation 12 Hours
Introduction, properties and definitions, review
of radiation principles (Planck’s law,
Kirchoff’’s law, Stefan Boltzman law,
Lambert’s cosine law). Radiation through non-
absorbing media; Hottel’s method of




successive reflections; Radiation through
absorbing media; logarithmic decrement of
radiation; apparent absorptivity of simple
shaped gas bodies; net heat exchange between
surfaces separated by absorbing medium;
radiation of luminous gas flames.

Unit-111

Convection

Heat transfer in laminar flow; free convection
between parallel plates; forced internal flow
through circular tubes; fully developed flow;
velocity and thermal entry lengths; solutions
with constant wall temperature and with
constant heat flux; forced external flow over a
flat plate; the two dimensional velocity and
temperature boundary layer equations; Karman
Pohlhousen approximate integral method. Heat
transfer in turbulent flow; eddy heat
diffusivity; Reynold’s analogy between skin
friction and heat transfer; Von Karman integral
equations, analogy between momentum and
heat transfer, flow across cylinders, spheres
and other bluff shapes and packed beds.

12 Hours

Unit-1VvV

Mass Transfer

Introduction, concentration, velocities and
fluxes, Fick’s law of diffusion, steady state
diffusion in common geometries, equimolal
counter-diffusion in gases, steady state
diffusion in liquids, transient mass diffusion in
common geometries, mass transfer coefficient,
convective mass transfer

11 Hours

Recommended Books

ok WwNpE

Total= 48 Hours

Eckert and Drake, ‘Analysis of Heat and Mass Transfer’, McGraw Hill.
Erk and Grigul, ‘Fundamentals of Heat Transfer’, Grober, McGraw Hill.
J.P. Holman, ‘Heat Transfer’, McGraw Hill.

‘Conduction Heat Transfer’, Schneider Addison Wesley.
Siegel and Howel, ‘Thermal Radiation’, McGraw Hill.
Rohsenhow and Choi, ‘Heat, Mass and Momentum’, Prentice Hall.




Course Code: MTME-103
Title of the Course: Advance Manufacturing Processes

L

T

P Credits

4

0

0 4

Course Outcomes:

COL1. Model the material removal in various modern manufacturing processes

CO2: Analyze the processes and evaluate the role of each process parameter during machining
of various advanced materials

COa3: Select the best process out of the available various advanced manufacturing processes for
the given job assignment

CO4: Understand requirements to achieve maximum material removal rate and best
quality of machined surface.

CO/PO
Mapping

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos | Programme Outcomes (Pos)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO | S M M M S M W M S M M S
1
CO | S S wW M M w (W W M wW M M
2
CO |S S M S S w W M S wW M M
3
CO |S S M S S wW M wW M M S M
4
Unit Course Outline Hours
Introduction: Overview of general trends in
Manufacturing, concept and significance of
important properties related to manufacturing
processes; Machinability index, Formability,
Unit-1 weldabilty, Fluidity, dimensional accuracy, 10 Hours
surface integrity, residual stresses, limitations
of conventional manufacturing processes need
and evolution of advanced manufacturing,
selection and economics of manufacturing
processes.
Advanced Machining Processes: Classification,
Review of conventional machining processes
,Principles, process parameters, capabilities
and mechanism of material removal of Electro 16 Hours
Unit-11 discharge machining, Electrochemical

Machining, Laser Beam Machining, and
Abrasive Flow machining, concept and need of
Hybrid machining Processes, Advanced
Welding Processes Classification, Review of
conventional welding processes, Principles,




process parameters, capabilities and theoretical
considerations for Ultrasonic Welding, friction
Welding, Explosion Welding, Underwater
Welding, Adhesive Bonding

Advanced Forming Processes: Classification,
Review of conventional Forming processes,
concept of High Energy Rate Forming,
Unit-111 Principles, process parameters, capabilities and 11 Hours
theoretical considerations for  Explosive
Forming,  Electro  hydraulic  Forming,
Electromagnetic  Forming, Super plastic
forming

Advanced Casting processes: Classification,
Review of conventional casting processes brief
review regarding Casting of Ferrous and Non-
Unit-1vV ferrous metals, Principles, process parameters,
capabilities and theoretical considerations for 11Hours
Shell Mould Casting, Vacuum Casting, Lost
Foam Casting, Investment Casting, Centrifugal
Casting, concept of rapid solidification.

Total= 48 Hours

Recommended books

1. Shan and Pandey, ‘Modern Machining Processes’, Tata Mc Hill, N.Delhi.

2. ‘ASTME High Velocity Forming of Metals’, PHI, N.Delhi.

3. SeropeKalpakjian and Steven R. Schmid, ‘Manufacturing Processes for Engg.Materials’, Pearson
Education.

4. G.F. Benedict, ‘Non Traditional Manufacturing’, MarcelDekker.

5. P.K. Mishra, ‘Non-Conventional Machining’, Narosa Publishing House, N.Delhi.




Course Code: MTME-104
Title of the Course: Advance Machine Design

L T P Credits
4 0 0 4

Course Outcomes:

CO1: Students attain the knowledge about creativity, manufacturability, assembly,
maintainability, reliability in design

CO2: Students will demonstrate the ability to identify needs of the customer and

convert them in to technical specifications of a product

COa3: Students will be able to generate different ideas after identifying the need and
determining the specifications and constraints of a product for a particular purpose.
CO4: Students will be able to design the components considering strength based reliability

CO/PO
Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos | Programme Outcomes (Pos)

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1l|S S S M M W |[M S M w M S
CO2|S M M S M M W |S S w w M
CO3|S S M S S w (W | M M M M S
CO4 | S S S M M W |[M M M w w M
Unit Course Outline Hours

Machine Design Review

Review of failure theories; designing against

fatigue; cumulative damage theories; design of 10 Hours
Unit-I machine members (bolts, shafts, springs) under

fatigue loading.

Contact Stresses

Hertzian contact stresses (cylindrical and spherical
Unit-11 surfaces) and their effect on design; theory of limit 12 Hours
design; Machinery construction principles.

Fracture and Creep

Fracture Mechanics approach to design. Causes
Unit-111 and interpretation of failures; Creep behaviour; 12 Hours
rupture theory; creep in high temperature low
cycle fatigue; designing against creep.

Reliability

Probabilistic approach to design; reliability
prediction; design for reliability.

Computer Aided Machine Design

Philosophy of Computer Aided Machine Design.




Unit-1vV

Interactive design software, Basic advantages of
analysis  Software, Design of  machine
components (springs, gears, temporary fasteners,
permanent fasteners, belts and ropes) through
interactive programming, Introduction to FEM.

14 Hours

Recommended Books

1. Sharma &Aggarwal, ‘Machine Design’.
2. B'ack, ‘Machine Design’.

3. Shigle, ‘Machine Design’,

[Sa e

. Pandya& Shah, ‘Machine Design’.
. Sadhu Singh, ‘Strength of Materials’.

Total= 48 Hours




Course Code: MTME-105
Title of the Course: Lab-I

L T P Credits
0 0 4 2

Course Outcomes:

CO1:Students will be able to generate different ideas after identifying the need
CO2: Students will be able to identify industrial problems.
COa3: Students will be able to learn about industrial oriental project.

CO/PO

Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak
Cos | Programme Outcomes (Pos)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1|S M M M S M M S S M M S
COo2|S S S S M W |W |S M M M S
CO3 | M S M S M w W M S wW S M

One lab /field/industrial oriented project/problem will be allocated to each student related to the subjects
related to the subjects taught in1% semester.



Course Code: MTME-106
Title of the Course: Composite Materials

L T P Credits
4 0 0 4

Course Outcomes:

CO1: Student will be able to understand the basic concepts and difference between composite
materials with conventional materials.

CO2: Students will be able to understand role of constituent materials in defining the average
properties and response of composite materials on macroscopic level.

COa3: Students will be able to apply knowledge for finding failure envelopes and stress
strain plots of laminates.

CO4: Students will be able to develop a clear understanding to utilize subject knowledge
using computer programs to solve problems at structural level.

CO/PO
Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos | Programme Outcomes (Pos)

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
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Unit Course Outline Hours

Unit-1 BASICS OF MATERIALS: Processing of metal, 14 Hours
ceramic, and polymer composites; analysis of
residual stresses. Study of micromechanics,
additional strength, theory, perforated and notched
composites, experimental techniques, fracture,
manufacturing and  processing,  structural
mechanics/vibration, nano  materials, smart
structures/systems/materials. Advanced analysis of
composite  materials;  anisotropic  elasticity;
behavior of composite plates and beams under
bending, buckling, and vibration; advanced
elasticity  solution techniques; hydrothermal
behavior of polymer composites; strength
prediction theories and failure mechanisms in
composites.

Unit-11 FABRICATION METHODS: Fundamentals of 13 Hours
rheology and visco-elasticity of polymer solution
and metal; Master curve and its use for design of
polymer parts: polymer fabrication by techniques
such as compression, molding, extrusion,




calendaring, thermoforming, injunction molding,
reaction injection molding (RIM), blow molding
etc. Compounding of plastics and role of additives
in processing.

Unit-111 LAMINATED PLATES: Governing differential 8 Hours
equation for a general laminate, angle ply and
cross ply laminates. Failure criteria for composites.

Unit-iv SANDWICH CONSTRUCTIONS: Basic design 13 Hours

concepts of sandwich construction —Materials used
for sandwich construction - Failure modes of
sandwich panels. Overview of mechanical
behavior, Crystals: Miller Indices, Scalars,
Tensors, Vectors, Stress and strain, Microscopic
basis for elastic modulus, Elastic behavior of
materials, Visco elasticity, Plasticity,
deformations, Imperfections, Strengthening
mechanisms, Fracture mechanics, High
temperature  deformation,  Creep,  Fatigue,
embrittlement.

Recommended Books
1. JM. Whitney, .M. Daniel and R. Byron Pipes, ‘Experimental Mechanics of Fiber

Reinforced Composite Materials’, ISBN0-912053-01-1.
2. Martinus-Nijhoff, ‘The Behavior of Structures Composed of Composite Materials’.

3. L.R.Von-Noastrand Reinhold Company,‘The Analysis of Laminated Composite Structures
Calcote’, New York, 1998.

Total= 48 Hours




Course Code: MTME-107
Title of the Course: Mechatronics

L

T

P Credits

4

0

0 4

Course Outcomes:

CO1: Create ability to Design, Develop Product and applications in the field of Automation and
Mechatronics.
CO2: Inculcate Knowledge of Basic Engineering Sciences and Fundamentals of
Mechanical, Electrical and Computer Systems.
CO3: Prepare Graduates to be Effective Engineers with Good Analytical and Problem
Solving Skill to Innovate, Research and Develop in a Multidisciplinary Environment.

CO4: Build Prototype, Test Analyze and Interpret the Results.

CO/PO
Mapping

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos | Programme Outcomes (Pos)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO |S M S M M W |W M S M w S
1
CO |S S S S S W |W |S S w M M
2
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3
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Unit Course Outline Hours
Unit-1I Control Engineering: Open loop and closed loop 10 Hours
control system, system components, hydraulic,
thermal, pneumatic processes and their electrical
analogies.
Unit-11 Process Control: Concept of measurement of 15 Hours
electrical and non-electrical parameters,
displacement, force, temperature, pressure etc. and
related signal conditioning techniques. Valves,
drives and actuators, PID controllers, multivariable
and multi-loop processes, basic circuits using
pneumatic and PLC’s.
Unit-111 Sensor Technology: Sensor and transducers, 10 Hours

terminology, displacement, position, proximity -
encoders, velocity — tacho generators, force - strain
gauges,  pressure,  temperature-thermocouples,
RTDs, thermistors, light sensors - photoelectric
sensors, IR sensors, sensor selection.




Unit-1V Microprocessors and Interfacing: 13 Hours
Microprocessors/ Microcontroller architecture and
programming memory, Input/output operations and
interfacing, peripherals, typical applications of
Microprocessors, system design concept through
case studies.

Total= 48 Hours

Recommended Book

Koren, ‘Computer Control of Manufacturing System’, McGraw Hill.
Groover, ‘Production Systems and CIM’,PHI.

Maleki, ‘Flexible Manufacturing Systems’, PrenticeHall.

B.C. Kuo, ‘Feedback Control Systems’,PHI.

E.O. Doeblin, ‘Measurement Systems’, McGraw Hill.

e wNRE




Course Code: MTME-108
Title of the Course: Finite Element Modelling

L

T

P Credits

4

0

0 4

Course Outcomes:

COL1: Demonstrate the finite element procedures for engineering applications.
CO2: Justify finite element method to solve the field problems.
COa3: Perform finite element analysis of the field problems using FEM

CO/PO
Mapping

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos | Programme Outcomes (Pos)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1|S M M M S M M S S M M S
CO2|S S S S M w W M M w S M
CO3|S S S S M w | W M S w M M
Unit Course Outline Hours
Unit-1I Introduction: Historical background, basic concept 9 Hours

comparison with finite difference method.
Unit-11 Variation Methods: Calculus of variation, Rayleigh- 15 Hours
Ritz and Galerkin methods; Finite Element Analysis of
1-D problems: Formulation by different approaches
(direct, potential energy and Galerkin); Derivation of
elemental equations and their assembly, solution and its
post processing, Applications in heat transfer, fluid
mechanics and solid mechanics: bending of beams
analysis of truss and frame.
Unit-111 Finite Element Analysis of 2-D problems: Finite 15 Hours
element modelling of single variable problems,
triangular and rectangular elements; Applications in
heat transfer, fluid mechanics and solid mechanics;
Axi-symmetric and 3D bodies
Unit-1v Numerical Considerations: Numerical integration, 9 Hours

error analysis, meshes refinement. Plane stress and
plane strain problems; Bending of plates; Eigen
value and time dependent problems.

Recommended Books

1. K.J. Bathe, ‘Finite Element Procedures in Engineering Analysis’, Prentice-
Hall, EnglewoodCliffs,NJ,1982.

2. J.N. Reddy, ‘Introduction to the Finite Element Method, McGraw-Hill’,

Total= 48 Hours

NewYork, 1993.




3. C.S. Krishnamoorthy, ‘Finite Element Analysis’, Tata McGraw Hill.

4. Chandupatla, ‘Finite Element Methods’, Pearson Publication




Course Code : DBSS-101
Title of the Course Soft Skills-1
L T P Credits
1 0 2 2
Course Outcomes:

CO1: To groom students to be Resilient and to be better equipped to cope with the unfamiliar
circumstances, to manage disappointments and deal with conflicts.

CO2: To enable the students to connect and work with others to achieve a set task.

CO3: The course will train the students to gain Leadership skills and be a Leader who can assess
and identify the strengths within the team and utilize the diverse skills of the group to achieve the set
objectives

CO4: To cause a basic awareness about the significance of soft skills in professional and
interpersonal communications and facilitate an all-round development of personality

CO/PO Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

COs Programme Outcomes (POs)
PO1| PO2| PO3| PO4| PO5| PO6 PO7 | PO8| PO9| PO10| PO11 PO12
CO1 S M W S M M W M S S M S
CO2 M M M S S M W S S S S S
CO3 M M M M S S M M S S S S
CO4 S M M W S W M M S S S S
Unit Course Outlines Hour(s)
Introduction to Communication Skills in English
A) The Importance of Communication and the Process of communication-
Source, Message, Encoding, Channel, Decoding, Receiver, Feedback,
Uniit-1 Context. _ 8
B) Everyday Conversations.
C) Barriers to Communication: Physiological Barriers, Physical Barriers,
Cultural Barriers, Language Barriers, Gender Barriers, Interpersonal Barriers,
Psychological Barriers, Emotional Barriers.
Team Work & Leadership Skills
A) Broader Meaning of a Leader, Traits of a Leader. A Leader’s
Unit-11 Commitment to Mission and Vision of an Organisation. Managers versus 8
Leaders.
B) Developing Leadership Skills. Addressing Ethics in Leadership SKills.
Written English Communication
A) Progression of thoughts and ideas.
Unit-111 B) Structure of Paragraph and Essay. 8
C) Formal and Informal Letter Writing
D) Corporate Communication
Unit-1V Etiquettes & I\/I_anner_s — Social & Business 3
A) Communication Etiquettes




B) Principles of Trust
C) Disability Etiquettes
D) Gadget Etiquettes

Total= 32 Hours

Reference Books:

Klaus, Peggy (2009).The Hard Truth about Soft Skills. Harper Collins Publishers.

Fleming, Kerrie (2016).The Leader’s Guide to Emotional Agility. Pearson Education Limited.
Butterfield, Jeff (2010).Problem Solving& Decision Making, Course Technology. Cengage
Learning.

Pellerin, Charles. J. (2009). How NASA Builds Teams: Mission Critical Soft Skills for Scientists,
Engineers, and Project Teams. John Wiley & Sons. Inc.

Riggio&Sherylle J, Tan (2014). Leader Interpersonal and Influence Skills. Routledge.

Rutherford, J. Andrea (2000). Basic Communication Skills for Technology. Pearson Education.
Kumar, Sanjay (2011). Communication Skills. Oxford University Press.

Robbins, Stephen.P (2013).0Organizational Behaviour. Pearson.

Gill, Hasson (2011). Brilliant Communication Skills.Pearson.

Ramesh, GopalaSwamy (2013).The Ace of Soft Skills: Attitude, Communication and Etiquette for
Success. Pearson.

Konar, Nira (2011). Communication Skills for Professionals. Prentice Hall India Learning.

Peters, Francis (2011). Soft Skills and Professional Communication. McGraw Hill Education.

Adair, John (2009). Effective Communication. Pan Macmillan.

Daniels, Aubrey (1999). Bringing out the Best in People. McGraw Hill.




Course Code DBPE-101

Title of the Course Positive Life & Ethics
L T P Credits
2 0 0 2

Course Outcomes:
CO1: Describe, develop positive subjective experiences and traits in organizations to improve workplace

effectiveness.
CO2: Improve organizational performance as well as individual performance, well-being and fulfillment.
CO3: An increase in self-esteem, improved relationships, and a greater outlook on life.
CO4: Research in the realm of positive psychology has found that gratitude, social connection and kindness

are all important to living our best lives.

CO/PO Mapping
(S-Strong Correlation, M- Medium Correlation, W-Weak Correlation)
Cos | Programme Outcomes (POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 W M S W W S M S W M W
CO2 w M M M W S M M W M W
CO3 W M S M S M M M S M S
CO4 W |S M w |W S M S W M wW
Unit Course Outlines Hour(s)
Introduction
Introduction of Positivity, sources and importance; Positivity a way of
Unit-1I universal peace; Introduction of Ethics, principles and Importance. 6
Acknowledgement of Ethics in daily Life; Motivation and its importance in
ethics and positivity building
Understanding of Social Issues with Positivity
Uniit-11 Conflicts and Qoopgration _in_ Educational: Issues and Challenges; Qonflicts 6
and Cooperation in Religion: Issues and Challenges; Conflicts and
Cooperation on Individual to individual: Issues and Challenges
Social Positivity within Social Issues
Self-Acceptance and Conflict Resolution: Theory of Buddha, Logical and
Critical Thinking with Self-awareness and emotional intelligence - Examine
Unit-111 influences of religions, faiths, beliefs and values and education of on 6
thinking.
Relive from the stress and managing your mental health, coping with mental
stress. Recognizing violent behavior, Study of inferior and superior complex.
The Science of Happiness and Peace
Positive Emotions and well being: Hope & Optimism, Love the Positive
Unit-1v Psychology of Emotional Intelligence Influence of Positive Emotions, 6
Forgiveness and Gratitude to Forgiveness and Gratitude Personal
transformation and Role of suffering Trust and Compassion

Total= 24 Hours



Reference Books:

1. Priest, G (2001) Logic: A Very Short Introduction, Oxford University Press.

2. Restall, G (2006) Logic: An Introduction (Series: Fundamentals of Philosophy),
Routledge.Interpersonal Communication, Language, and Culture - Jandt, Fred E. (2010). “Chapter 5:
Nonverbal Communication,” in An Introduction to Intercultural Communication: Identities in a
Global Community. Los Angeles: Sage Publications, pp. 105-125. (As a reference)

3. Chobanian, A. V., Bakris, G. L., Black, H. R., Cushman, W. C., Green, L. A., 1zzo, J. L. et al,,
(2003) Seventh report of the joint national committee on prevention, detection, evaluation, and
treatment of high blood pressure. Hypertension, 42, 1206-1252.

4. Folkman, S. (1984). Personal control and stress and coping processes: a theoretical analysis. Journal
of Personality and Social Psychology, 46, 839-852.

5. Linn, B. S., &Zeppa, R. (1984). Stress in junior medical students: Relationship to personality and
performance. Journal of Medical Education, 59(1), 7-12.

6. Synder, C.R.& Lopez. S. (2007). Handbook of Positive Psychology. Oxford Publications.

E-Books:

1. https://lwww.swayamprabha.gov.in/

2. https://nptel.ac.in/course.html

3. www.pdfdrive.net

4. www.scienceebookonline.info

5. www.digitallibraries.com

6. www.ebooksdirectory.com



Course Code: MTME-201
Title of the Course: Computational Fluid Dynamics

L T

P credits

4 0

0 4

Course Outcomes:

CO1: Have good knowledge and understanding of computational aspects of fluid dynamics
CO2: Describe need of modelling and simulation and its overall methodology of execution
CO3: Apply their knowledge to solve a system of linear algebraic equation using standard

direct and iterative technique

CO4: Examine, analyze and formulate a thermal and fluid flow problem using techniques of
computational fluid dynamics

CO/PO
Mapping

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos | Programme Outcomes (Pos)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO | S M M M S M M S S M M S
1
CO | S S W |S S w (W W M M S M
2
CO | S S W |S M W |W |S S M M M
3
CO |S S M M S M M wW M W S S
4
Unit Course Outline Hours
Unit-1I Introduction: History of CFD; Comparison of the three 11 Hours
basic approaches in engineering problem solving —
Analytical, Experimental and Computational Methods.
Recent Advances in Computational Techniques
Unit-11 Problem Formulation: The standard procedure for 12 Hours
formulating a problem Physical and Mathematical
classification of problems; Types of governing
Differential equations and Boundary conditions.
Methods of Discretization: Basics of Finite Difference
Method; Finite Element Method, Finite volume Method
and Spectral Method. Treatment of Boundary Condition.
Unit-111 Numerical Solution to Heat Conduction Problems: 12 Hours
Steady-state Problems: (i) One-dimensional Heat
Conduction Transfer through a Pin-fin (ii) Two-
dimensional Conduction through a plate Unsteady-state
Problem: One dimensional Transient Heat Conduction.
Explicit and Implicit Methods, Stability of numerical
Methods.
Unit-1V Numerical Solution to Fluid Flow Problems Types 13 Hours




of fluid flow and their governing equations: Viscous
Incompressible Flows Calculation of flow field using
the stream function-vorticity method; Calculation of
boundary layer flow over a flat plate; Numerical
algorithms for solving complete Navier Stokes
equations- MAC method; SIMPLE algorithm; Project
problem.

Total= 48 Hours

Recommended Books
1. Suhas V. Patankar, ‘Numerical Heat Transfer and Fluid Flow’, Taylor &Francis.
2. J. Anderson, ‘Computational Fluid Dynamics’




Course Code: MTME-202
Title of the Course: Advanced CAD/CAM

L T P credits
4 0 0 4

Course Outcomes:

CO1: Apply advanced aspects of enabling computer aided technologies in design and
manufacturing.

CO2: Generate a degree of competency in the development and application of modern
CAD/CAM system

CO3: Appreciate new knowledge on advances in modern techniques of 3D printing and rapid
tooling

CO/PO

Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak
Cos | Programme Outcomes (Pos)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1l|S M M M S w | W M S M M M
CO2|S S M S M w W |W M w S M
CO3|S S S S M M M M S M M S

Unit Course Outline Hours
Unit-1I Introduction: Design process in general and using 10 Hours
computers, hardware and software in CAD applications
Unit-11 Two Dimensional Transformations: Two 13 Hours

dimensional ~ geometric  transformations-  basic
transformations, concatenation, reflection, shear and
transformations between coordinate systems. Two and
Three Dimensional Object Representations Parametric
representation ~ of  synthetic  curves, spline
representations, cubic spline interpolation methods,
Bezier curves and surfaces, B spline curves and
surfaces, conversion between spline representations.

Unit-111 Representation of Solids: Half spaces, boundary 12 Hours
representation (B-rep), sweep representation,
constructive solid geometry (CGS), solid manipulations.
Three  Dimensional  Geometric  Transformations:

Transformations-translation, rotation, scaling,
reflections, shears, concatenation transformations
Unit-1V Basic concepts of visual realization, hidden line 13 Hours

removal, hidden surface removal, shading surfaces and
solids, CAD Standards, CAD and CAM integration,
Introduction to reverse engineering and rapid
prototyping, Practice on available CAD packages,
computer programming for geometric modelling of




curves, surfaces & solids, projects involving assembly
and kinematics analysis of mechanisms, surface
modeling in any available CAD package.

Recommended Books

1. Groover and Zimmer, ‘CAD/CAM’, Prentice Hall.

2. 1. Zeid, ‘CAD/CAM: Theory and Practice’, McGraw Hill.
3. M.E. M, ‘Geometric Modeling’.

Total= 48 Hours




Course Code: MTME-203
Title of the Course: Industrial Automation & Robotics

L T P credits
4 0 0 4

Course Outcomes:

CO1: Describe the operating principles of an Industrial Robot

CO2: List six end effectors used in Industrial Robotics

CO3: To describe the concept of Robot kinematics and dynamics, latest algorithms &
analytical approaches

CO4: To discuss and apply the concepts of dynamics for a typical Pick and Place robot.

CO/PO
Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos | Programme Outcomes (Pos)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1|S M |S S M M M M |W |S S M
COo2 | S S S S M W (W (W M |W S W
CO3|S S S S W (W |[W |[M M M W W
CO4 | S S S M M (W (W W |[M |S S W

Unit Course Outline Hours
Unit-1I Introduction: Automation in Production System, 10 Hours

Principles and Strategies of Automation, Basic Elements
of an Automated System, Advanced Automation
Functions, Levels of Automations. Flow lines &
Transfer Mechanisms, Fundamentals of Transfer Lines.

Unit-11 Material handling and Identification Technologies: 13Hours
Overview of Material Handling Systems, Principles and
Design Consideration, Material Transport Systems,
Storage Systems, Overview of Automatic Identification
Methods.  Automated Manufacturing  Systems:
Components,  Classification and  Overview  of
Manufacturing Systems, Manufacturing Cells, GT and
Cellular Manufacturing, FMS, FMS and its Planning and
Implementation, Quality Control Systems: Traditional
and Modern Quality Control Methods, SPC Tools.

Unit-111 Control Technologies in Automation: Industrial 14 Hours
Control Systems, Process Industries Versus Discrete-
Manufacturing Industries, Continuous Versus Discrete
Control, Computer Process and its Forms. Computer
Based Industrial Control: Introduction & Automatic
Process Control, Building Blocks of Automation
Systems: LAN, Analog & Digital 1/0 Modules, SCADA




Systems & RTU. Distributed Control System: Functional
Requirements,  Configurations & some popular
Distributed Control Systems.

Unit-1v Modeling and Simulation for Plant Automation: 11 Hours
Introduction, need for system Modeling, Building
Mathematical Model of a Plant, Modern Tools & Future
Perspective. Industrial Control Applications: Cement,
Thermal Water Treatment & Steel Plants.

Total= 48 Hours

Recommended Books

1. M.P. Groover, ‘Automation, Production Systems and Computer Integrated Manufacturing’,
Pearson Education, 2009.




Course Code: MTME-204
Title of the Course: Advance Optimization Techniques

L T

P credits

4 0

0 4

Course Outcomes:

CO1: The students will be able to analyze the real life systems with limited constraints
CO2: The students will be able to depict the systems in a mathematical model form
CO3: The students will be to solve the mathematical model manually as well as using soft

resources/software such as solver, TORA etc. under the given constraints

CO4: Understand variety of real industrial problems such as resource allocation, production
planning, assignment, transportation, travelling salesman etc. and solve these problems using
linear programming approach using software

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

CO/PO
Mapping

Cos | Programme Outcomes (Pos)

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1l|S M S M S M S S M S M M
CO2|S S M S M W |[M S M S M S
CO3|S S S M S M M W |S S S S
CO4 | S S M S M M S M S M M M
Unit Course Outline Hours
Unit-1 Definition of Optimization: Meaning of Operations 10 Hours

Research, Modeling in operation research, principles of
modeling, Introduction to linear and non-linear
programming problems and formulation of problems.
Unit-11 Linear Programming: Characteristics, Assumptions 13 Hours
and Applications, Graphical solutions of two variables
LP Problem, Linear programming in standard form,
Solution of LP by Simplex (including Big M and Two
phase methods) and revised Simplex methods, Special
cases of LP, Duality and dual Simple method,
Sensitivity analysis of LP problems.
Unit-111 Network Models: Transportation problem, 15 Hours

Transshipment  problem,  Assignment  problem,
Traveling-salesman problem, shortest route problem,
Minimal spanning tree problem, Maximum flow
problem. CPM & PERT: Characteristics & uses,
drawing of network, removal of redundancy in
network. Computation of EOT, LOT, free slack, total
slack in CPM and PERT, crashing, resource allocation
Dynamic Programming: Deterministic and Probabilistic
Dynamic Programming Game theory: Two-person,




Zero-sum games, Games with mixed strategies,
Graphical solution, Solution by linear programming.

Unit-1vV

Non-linear Programming: Characteristics, Concepts
of convexity, maxima and minima of functions of n
variables using Lagrange multipliers and Kuhn-Tukker
conditions, Quadratic programming, One dimensional
search methods, Fibonacci and golden section method,
Optimization using gradient methods for unconstrained
problems.

10 Hours

Recommended Books
1. S.S. Rao, ‘Engineering Optimization Theory and Practice’, New Age International.
2. Kalyanmoy Deb, ‘Optimization for Engineering Design’, Prentice Hall ofIndia.

3. J.S. Arora, ‘Optimization Technique’, JohnWiley.

Total= 48 Hours




Course Code: MTME-205
Title of the Course: LAB-I11

L T P Credits
0 0 4 2

Course Outcomes:

CO1:Students will be able to generate different ideas after identifying the need
CO2: Students will be able to identify industrial problems.
COa3: Students will be able to learn about industrial oriental project.

CO/PO

Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak
Cos | Programme Outcomes (Pos)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1|S M M M S M M S S M M S
COo2|S S S S M W |W |S M M M S
CO3 | M S M S M w W M S wW S M

One lab /field/industrial oriented project/problem will be allocated to each student related to the subjects
related to the subjects taught in2"semester.



Course Code: MTME-206
Title of the Course: Modeling & Simulation of Mechanical Systems

L

T

P credits

4

0

0 |4

Course Outcomes:

CO1: To prepare the students to System Modeling.

CO2: To Impart the Knowledge of Modeling of multi body systems.
CO3: To develop the student to prepare Bond Graph Modeling of Physical Systems
CO4: Knowledge about Control System.

CO/PO
Mapping

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos | Programme Outcomes (Pos)
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Unit

Course Outline

Hours

Unit-1

Modelling in Multi-Energy Domain Through Bond
Graphs: Introduction to bond graphs ,Power variables
of bond graphs and models of simple circuits,
Reference power directions, Bond graph elements and
their constitutive relations, Causality, Generation of
system equations from bond graph models. The Idea of
activation.

12 Hours

Unit-11

System Modeling: Modeling of a system of rigid
bodies, structural systems, Hydraulic systems,
Thermal systems, electronic and mechatronic systems.
Modeling of multi body systems: mechanisms, parallel
and hybrid manipulators and vehicles

12 Hours

Unit-111

Advanced Topics in Bond Graph Modeling of
Physical Systems: Elements of multiband graphs,
Thermo-mechanical bond graphs and continuous
systems, bond graph for welding dynamics and plant
water dynamics, thermal modeling of twin tube shock
absorber and car cabin exposed to sunlight.

Control System: Modeling systems for control
strategies and design of control strategies in physical
domain. Numerical prototyping as modeling for design
and synthesis using computational tools like
SYMBOLS, MATLAB etc.

12 Hours

Unit-1V

Research Assignment: The students work in groups to
model different dynamic systems through Bond Graph.

12 Hours




Project activity include group formation and selection of
team leader, preparation of questionnaire, computer
usage in Bond Graph modelling and control using
SYMBOLS, conversion of Bond Graph model into
Simulink model in MATLAB through signal flow graph,
presentation (at least three in a semester), final technical
report and daily diary.

Total= 48 Hours

Recommended Books

1

2.

3.

Mukherjee, R. Karmakar, A.K. Samantaray, ‘Bond Graph in Modeling, Simulation and
fault Identification’, CRC Press,FL2006.

D.C. Karnopp, D.L. Margolis, R.C. Rosenberg, ‘System Dynamics, Modeling and
Simulation of Mechatronic Systems’, John Wiley &Sons,2000.

B. OuldBouamama, J. Thoma , Jean U. Thom, ‘Modelling and Simulation in Thermal
and Chemical Engineering: A Bond Graph Approach’, Springer, NewYork,2000.

Dean Karnopp, ‘Vehicle Dynamics, Stability, and Control’, CRCPress,2013.




Course code: MTME-207
Title of the course: Welding Metallurgy

L T

P credits

4 0

0 |4

Course Outcomes:

COL1: Demonstrate weld joint structure
CO2: Describe basic concept and physical metallurgy of welding.
CO3: Describe effect of different welding parameter on weld quality

CO4: Describe welding metallurgy of Carbon steel, Alloy steel, Stainless steel, Aluminum and

Titanium

CO/PO Mapping

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos

Programme Outcomes (Pos)
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Unit

Course Outline

Hours

Unit-1

Solidification of pure metals; micro and macro
structure, elastic / plastic deformation, recrystallization,
work hardening.

8 Hours

Unit-11

Equilibrium diagrams of common binary alloy systems;
non, fully and partially mixable components, their
construction and use.

10 Hours

Unit-111

Fe-C diagram; diffusion; equilibrium and non-
equilibrium transformation in Fe-C system. C- Curves,
solidification, under cooling, ingot structure and coring.
Phase transformation in steel; pearlitic, Bainitic,
martensitiic  reactions and related properties;
hardenablity, Heat treatment of steels; austenitising,
annealing, normalizing, spherodising, stress relieving;
T-T-T & C-C-T diagrams.

16 Hours

Unit-1V

Effect of Micro — alloying elements on structure and
mechanical properties of steels.

Structure of welds, fusion, Thermal Field, Heat
distribution, Heat input, peak temperature, cooling rate,
solidification of weld pool, fusion line, HAZ, Single and
Multi pass welding .

14 Hours

Total= 48 Hours




Recommended Books

1. Fundamental of Welding, ‘Welding Handbook’, Part — |, American Welding Society.

2. J.L. Lancaster, ‘Metallurgy of Welding’, Wood head Publishing Ltd.

3. Metals and their Weldability, ‘Welding Handbook’, Part — 4, American Welding Society.




Course code: MTME- 208
Title of the course: Gas Dynamics

L T

P

credits

4 0

0

4

Course Outcomes:

CO1: The students will be able to Study and performance testing of stream
CO2: The students will be able to learn about shock and waves

CO3: The students will be able to knowledge of Variable Area Flow.

CO4: Knowledge about Two-Dimensional Compressible Flow.

CO/PO Mapping

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak
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Unit

Course Outline

Hours

Unit-1

Fundamental Aspects of Gas Dynamics: Introduction,
Isentropic flow in a stream tube, speed of sound, Mach
waves.

One dimensional Isentropic Flow: Governing
equations, stagnation conditions, critical conditions,
maximum discharge velocity, isentropic relations.

8 Hours

Unit-11

Normal Shock Waves: Shock waves, stationary normal
shock waves, normal shock wave relations in terms of
Mach number.

Oblique Shock Waves: Obligque shock wave relations,
reflection of oblique shock waves, interaction of oblique
shock waves, conical shock waves.

10 Hours

Unit-111

Expansion Waves: Prandtl-Meyer flow, reflection and
interaction of expansion waves, flow over bodies
involving shock and expansion waves.

Variable Area Flow: Equations for variable area flow,
operating characteristics of nozzles, convergent-
divergent supersonic diffusers.

Flow with Heat addition or removal: One-dimensional
flow in a constant area duct neglecting viscosity,
variable area flow with heat addition, one-dimensional
constant area flow with both heat exchanger and friction.

15 Hours

Unit-1V

Generalized Quasi One-Dimensional Flow: Governing
equations and influence coefficients, solution procedure
for generalized flow with and without sonic point.
Two-Dimensional Compressible Flow: Governing
equations, vorticity considerations, the velocity
potential, linearized solutions, linearized subsonic flow,
linearized supersonic flow, method of characteristics.

15 Hours

Total= 48 Hours




Recommended Books
1. L.D. Landau and E.M. Lifshitz, ‘Fluid Mechanics’.
2. Dover Pub, ‘Elements of Gas Dynamics’,2001.



Course Code: DBES-101
Title of the Course: EVS

L T P Credits

3 0 2 4

Course Outcomes:
After undergoing this course student will be able to:
COL1: Articulate the interdisciplinary context of environmental issues.

CO2: Identify and justify key stakeholders in humanities and social sciences that need to be a part of
sustainable solutions.

CO3: Formulate an action plan for sustainable alternatives that integrate science, humanist, and social
perspectives.

CO4: Students will be able to explain why chemistry is an integral activity for addressing social, economic,
and environmental problems.

CO/PO mapping

(S/M/W indicates strength of correlation )
S- Strong , M-Medium , W- Weak

CO’S Program Outcome (PO’s)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CO1 S S M w S S w w S M S M

CO2 S S M M S M M w w S M S

CO03 S M S M S w S M S W S S

CO4 S S M w S S w w S M S M

Unit Course Outlines Hour(s)
1 The Multidisciplinary Nature of Environmental Studies 8

Definition, scope and importance

Need for public awareness. (2 Hour(s))

Natural Resources

Renewable and Non-renewable Resources:

e Natural resources and associated problems.

(a) Forest resources: Use and over-exploitation, deforestation, case studies.
Timber extraction, mining, dams and their effects on forests and tribal
people.
(b) Water resources: Use and over-utilization of surface and ground water,
floods, drought, conflicts over water, dams-benefits and problems.
(c) Mineral resources: Use and exploitation, environmental effects of
extracting and using mineral resources, case studies.




(d) Food resources: World food problems, changes caused by agriculture
and overgrazing, effects of modern agriculture, fertilizer-pesticide problems,
water logging, salinity, Case studies.
(e) Energy resources: Growing energy needs, renewable and non-renewable
energy sources, use of alternate energy sources. Case studies.
(f) Land resources: Land as a resource, land degradation, man induced
landslides, soil erosion and desertification.

e Role of an individual in conservation of natural resources.

e Equitable use of resources for sustainable lifestyles. (8 Hour(s))

Ecosystems 10
e Concept of an ecosystem.
e Structure and function of an ecosystem.
e Producers, consumers and decomposers.
e Energy flow in the ecosystem.
e Ecological succession.
e Food chains, food webs and ecological pyramids. Introduction, types,
characteristic features, structure and function of the following ecosystem:
(a) Forest ecosystem
(b) Grassland ecosystem
(c) Desert ecosystem
(d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) Unit
Biodiversity and Its Conservation
e Introduction, definition: genetic, species and ecosystem diversity.
e Biogeographical classification of India.
e Value of biodiversity: consumptive use, productive use, social, ethical,
aesthetic and option values.
e Biodiversity at global, National and local levels.
e India as a mega-diversity nation.
e Hot-spots of biodiversity.
e Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife
conflicts.
e Endangered and endemic species of India.
e Conservation of biodiversity: in-situ and ex-situ conservation of
biodiversity.(8 Hour(s))
Environmental Pollution 12

e Definition
e (Causes, effects and control measures of
(a) Air pollution (b) Water pollution
(c) Soil pollution (d) Marine pollution
(e) Noise pollution (f) Thermal pollution
(g) Nuclear hazards
e Solid waste management: Causes, effects and control measures of urban
and industrial wastes.
e Role of an individual in prevention of pollution.
e Pollution case studies.
e Disaster management: Foods, earthquake, cyclone and landslides. (8
Hour(s))
Social Issues and the Environment




e From unsustainable to sustainable development.

e Urban problems related to energy.

e Water conservation, rain water harvesting, watershed management.

e Resettlement and rahabilitation of people; its problems and concerns. Case
studies.

e Environmental ethics: Issues and possible solutions.

e Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case studies.

e Wasteland reclamation.

e Consumerism and waste products.

e Environment Protection Act.

e Air (Prevention and Control of Pollution) Act.

e Water (Prevention and Control of Pollution) Act.

e Wildlife Protection Act.

e Forest Conservation Act.

e Issues involved in enforcement of environmental legislation.

e Public awareness. Common UGC Syllabus for Environmental Studies xiii

4 Human Population and the Environment 15
e Population growth, variation among nations.
e Population explosion—Family Welfare Programme.
e Environment and human health.
e Humanrights.
e Value education.
e HIV/AIDS.
e Women and Child Welfare.
e Role of Information Technology in environment and human health.
e (Case Studies.
Field Work
e Visit to a local area to document environmental assets—
river/forest/grassland/hill/mountain.
e Visit to a local polluted site—Urban/Rural/Industrial/Agricultural.
e Study of common plants, insects, birds.
e Study of simple ecosystems—pond, river, hill slopes, etc.
e (Field work equal to 5 lecture hours

Total= 45 Hours
Reference Books —

“ Environmental Science” by Miller T G.

“ Introduction to Environmental Engineering and Science” by Gilbert M Masters.
“ The Biodiversity of India” by Bharucha Erach.

“ Essentials of Ecology” by Townsend C and Michael Begon.
https://nptel.ac.in/courses/122102006/

https://swayam.gov.in/nd2_cec19 bt03/preview

https://www.pdfdrive.com/environmental-science-e12033451.html

No okownPE




Course Code: DBED-100
Title of the Course: EDP

T P Credits

1 0 2 2

Course Outcomes:

After completing this course student will be able to:

CO1: To have an understanding of entrepreneurship and analytical skills to intuitive thinking and entrepreneurial
opportunity identification.

CO2: To get the know-how of successive planning, its validation, and solutions to business problems arising
thereof.

CO3: To evaluate business models for new ventures and able to frame strategies relating to the success of a
venture.
CO4: To develop a business strategy of start-ups and existing ventures at different levels.

CO/PO mapping

(S/M/W indicates strength of correlation )
S- Strong , M-Medium , W- Weak

CO’S Program Outcome (PO’s)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
W W W W W W W W M M M M
Co1
CO2 W W W W S M M M M S S S
CO3 W W W W W W W W M M M M
CO4 W W W W S M M M M S S S
Unit Course Outlines Hour(s)
1 Entrepreneurship Basics: Introduction to Entrepreneur, Entrepreneurship | 10

and Enterprise .Importance and relevance of the entrepreneur - Factors
influencing entrepreneurship - Pros and Cons of being an entrepreneur.
Concepts and Overview of Entrepreneurship, Evolution and Growth of
Entrepreneurship in India, Role of Entrepreneurship in Economic
Development.

Development of Entrepreneurial Skills : Entrepreneurship and Indian Social
System, Entrepreneurial Characteristics and Skills , Entrepreneurial
Motivation and Need for Achievement

2 Business Opportunity Identification :Introduction to Business and its | 10
Environment, Environmental Scanning and Analysis , Challenges of New
Venture Strategies, Sources of Finance (State and Centre Govt. schemes for
start-ups) support and Problems. Feasibility and Viability analysis —
Technical — Financial — Network — Appraisal and Evaluation — Project Report
Preparation. Business Plan Preparation and Project Financing, Market
Feasibility Mobilizing resources for start-up. Basic start-up problems




3 Project Work: Project is an integral part of the curriculum, which will | 10
enable you to make your dreams come true and give you sound knowledge in
how to build and run your very own enterprise.

Total= 30 Hours
Text Books:
1. Gupta, R.K. &Lipika, K.L. 2015.Fundamentals of entrepreneurship development & project management,
Himalaya Publishing House. ISBN: 978-9351426844. 53
2. lvaturi, V.K., Ganesh, M., Mittal, A., Subramanya, S. 2017. The Manual for Indian Start-ups: Tools to
Start and Scale-up Your New Venture, Penguin Random House India. ISBN: 978-0143428527.



Course code: MTME-301
Title of the course: Maintenance & Reliability Engineering

P credits

L
4

T
0

0 4

Course Outcomes:

CO1: An ability to apply knowledge of science, and engineering.
CO2: To design a system, component, safety, manufacturability, and sustainability.

CO3: An ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice.

CO/PO
Mapping

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos

Programme Outcomes (Pos)
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Unit

Course Outline

Hours

Unit-1

Evolution of maintenance, objective of maintenance,
maintenance policies and philosophies, maintenance
concept, maintenance management &tero technology,
relationship with functional areas, importance of
maintenance, elements of good maintenance,
Economics of maintenance, training and safety aspects
in maintenance.

11 Hours

Unit-11

Classification of maintenance programs, corrective
preventive and predictive maintenance, comparison of
maintenance programs, preventive maintenance-
concepts, functions, benefits, limitations.

10 Hours

Unit-111

Spare and Inventory planning, Manpower planning,
Maintenance performance and Maintenance Auditing.
Reliability centered maintenance (RCM) RCM logic,
benefits of RCM, introduction to Total productive
maintenance (TPM), Objectives, key supporting
elements of TPM, methodology, evaluation and
benefits.

12 Hours

Unit-1V

Introduction to Reliability systems - series, parallel
and hybrid systems, Techniques for improvement of
operational reliability, Reliability calculations, and
availability of machines and production systems,
maintainability criteria, checklist to assess the
maintainability of a system, maintainability programs,
objectives, key issues in availability improvements
program, fault diagnosis, Pareto principle Ishikawa
diagram, Failure distribution-Constant failure rate,
Weiball analysis etc.

15 Hours

Total= 48 Hours




Recommended Books:

1

N

S.0O. Duffuaa and A. Raouf, ‘Planning and Control of Maintenance Systems: Modeling and
Analysis’, John Wiley Inc.,1999.

L.R. Higgin, ‘Maintenance Planning and Control’, McGraw- Hill Book Co.,1990.

Kelly Anthony, ‘Maintenance Planning and Control’, East West Press Private Ltd.,
NewDelhi,1991.

B.S. Blanchard and E.E. Lowey, ‘Maintainability Principle and Practices’, McGraw Hill Book.
Niebel Benjamin W., ‘Engineering Maintenance Management’, MarcelDekker,1994




Course Code: MTME-302
Title of the Course: Project

L T

P Credits

0 0

12 12

Course Outcomes:

At the end of the course, students should be able to

CO1: Formulate, Design, Analyze and implementation of various problems in practical form
CO2: Impart skills in preparing detailed report describing the project and results.

CO/PO Map

ping

(S-Strong Correlation, M- Medium Correlation, W-Weak Correlation

Programme Outcomes (PQO’s)
CO’s | PO1 | PO2 |PO3 [PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10|PO11 | PO12
COol | W S S M S M S W S M M S
COo2 | S W M S M S M W S S S S
Internal Marks External Marks
1. Formulation of Problem 10 Implementation 10
2. Design 10 Result & Analysis 10
3. Implementation 20 Report 10
4. Testing & Analysis 10 Viva-Voce 10
5. Report 10 - -
Total Marks 60 Total Marks 40




Course Code: MTME-303
Title of the Course: Seminar

L T P Credits

0 0 2 2

Course Outcomes:
At the end of the course, students should be able to
CO1: Collect useful information from the literature on the particular topic chosen by student

CO/PO Mapping
(S-Strong Correlation, M- Medium Correlation, W-Weak Correlation

Programme Outcomes (PO’s)
CO’s | PO1 |PO2 |PO3 |PO4 | PO5 |PO6 |PO7 |PO8 |PO9 |PO10 |PO11 | PO12

COo1 | W S S S S M S W S M M S

Each student will be required to prepare a Seminar Report and present a Seminar on a topic in any of the
areas of modern technology related to Electrical Engineering including interdisciplinary fields.

Seminar will carry 4 credits. It will be done on any topic within/outside the curriculum. Its evaluation will
be done as under:

Sr. Parameters for Evaluation Internal External
No. Marks Marks
1 Depth & Coverage of Topic 40 -
2 PPT Presentation & Report 20 -
3 Presentation 20 -
4 Questions & Answers 20 -
Total 100 -




Course code: MTME-304
Title of the course: Enterprise Resource Planning

L T P credits
4 0 0 4

Course Outcomes:

COL1: To prepare the students to Enterprise Resource Planning.
CO2: To Impart the Knowledge of Enterprise Modeling and Integration of ERP.
CO3: To develop the student to prepare and Customer Relationship Management.

CO/PO Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos Programme Outcomes (Pos)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 | M M S M S M W W S M M S
CO2 | S S M S M M M M M W M M
COo3 | S M M M M S M M S w S M
Unit Course Outline Hours
Unit-I 10 Hours

Introduction to Enterprise Resource Planning
Introduction of the term Business Process
Reengineering(BPR) ,BPR Methodology, Current
BPR Tools Introduction to material requirement
planning (MRP), Definition of Enterprise Resource
Planning (ERP); Evolution of ERP; Characteristics,
Features, Components and needs of ERP; ERP
Vendors; Benefits & Limitations of ERP Packages

Unit-11 . . ) 8Hours
Enterprise Modeling and Integration of ERP

Need to focus on Enterprise Integration/ERP;
Information mapping; Role of common shared
Enterprise database; System Integration, Logical vs.
Physical System Integration, Benefits & limitations
of System Integration, ERP’s Role in Logical and
Physical Integration

Unit-111 . . 10 Hours
ERP Architecture and Implementation Methodology

of ERP

Generic Model of ERP system; Core Modules
functionality; Types of ERP architecture, Client
Server  Architecture, Web-based Architecture,
Service Oriented Architecture (SOA) ; Difficulty in
selecting ERP, Approach to ERP selection, Request
for Proposal approach, Proof-of-Concept approach;
General Implementation Methodology of ERP,
Vanilla Implementation; Evaluation Criteria of ERP
packages; Project Implementation Team Structure.

Unit-1vV Introduction to SAP, Oracle APPS 8 Hours




SAP, Integrated SAP Model, SAP Architecture,
SAP R/3 System & my SAP, SAP Modules;
Oracle Apps, Oracle AIM Methodology, Oracle
Fusion Modules; A Comparative assessment of
ERP Packages.

Unit-v 12 Hours

Supply Chain Management and ERP

Definition of Supply Chain Management (SCM); Supply
Chain Council’s SCOR Model; Stevens Model of Supply
Chain Management; Aims of SCM; SCM Key Drivers;
Collaborative Design & Product Development; Benefits
of SCM; ERP Vs SCM; Key SCM Vendors.

Customer Relationship Management and ERP

Definition of Customer Relationship Management (CRM);
CRM Evolution; CRM Delivery Processes, CRM support
Processes; CRM Analysis Processes; CRM Components;
Key CRM Vendors

Total= 48 Hours

BOOKS:

1.

0.

10.
11.

CRM at the speed of Light: Social CRM strategies, tools and techniques for engaging your
customers: 4th edition by Paul Greenberg, McGraw Hill, 2009.

Supply Chain Management Casebook: The Comprehensive Coverage and Best Practices in
SCM , by Chuck Munson , Pearson FT Press 2013, ISBN-13: 978-0- 13- 336723-2.

Definitive Guide to Supply Chain Best Practices, The Comprehensive Lessons and Cases in
Effective SCM, by Robert Frankel, Pearson FT Press, 2014.

Enterprise Resource Planning by Mary Sumner, Prentice Hall, 2005.

Supply Management, David Burt, McGraw Hill Publications, 8" Ed., 2010.
Monk,E.F.,Wagner,B.J.2009,ConceptsinEnterpriseResourcePlanning,3rdedn,Course
Technology Cengage Learning.

Sumner, M. 2005, Enterprise Resource Planning, Pearson Education,Inc.

Vollmann, T. E., Berry, W. L. and Whybark, D. C. 1992, Manufacturing Planning and Control
Systems, 3rdedn, Irwin.

Plossl, G. W. 1985, Production and Inventory Control: Principles and Techniques, 2" Ed,
Prentice Hall.

Wallace, T. F., Kremzar, M. H. 2001, ERP: Making It Happen, John Wiley.

Ferran, C., and Salim, R. 2008, Enterprise Resource Planning for Global Economics:
Managerial Issues and Challenges, Information Science References.




Course code: MTME-305
Title of the course: Environment Management

P credits

L T
4 0

0 4

Course Outcomes:

CO1: Understand environmental problems arising due to developmental activities.
CO2: Identify the natural resources and suitable methods for conservation and sustainable

development.

CO3: Realize the importance of ecosystem and biodiversity for maintaining ecological

balance.

CO4: Identify the environmental pollutants and abatement devices.

CO/PO Mapping

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos Programme Outcomes (Pos)
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Unit

Course Outline

Hours

Unit-1

ENVIRONMENTAL MANAGEMENT STANDARDS

Unique Characteristics of Environmental Problems - Systems
approach to Corporate environmental management - Classification
of Environmental Impact Reduction Efforts - Business Charter for
Sustainable Production and Consumption — Tools, Business
strategy drivers and Barriers - Evolution of Environmental
Stewardship — Environmental Management Principles - National
policies on environment, abatement of pollution and conservation
of resources - Charter on Corporate responsibility for
Environmental protection - Environmental quality objectives —
Rationale of Environmental standards: Concentration and Mass
standards, Effluent and stream standards, Emission and ambient
standards, = Minimum  national standards, environmental
performance evaluation: Indicators, benchmarking.

10 Hours

Unit-11

PREVENTIVE ENVIRONMENTAL MANAGEMENT

Pollution control Vs Pollution Prevention - Opportunities and
Barriers — Cleaner production and Clean technology, closing the
loops, zero discharge technologies — Four Stages and nine
approaches of Pollution Prevention - Getting management
commitment — Analysis of Process Steps- source reduction, raw
material substitution, toxic use reduction and elimination, process
modification — Material balance — Technical, economical and
environmental feasibility evaluation of Pollution Prevention options
in selected industries—Preventive Environmental Management.

14 Hours

Unit-111

ENVIRONMENTAL MANAGEMENT SYSTEM

10 Hours




EMAS, ISO 14000 - EMS as per 1SO 14001 benefits and barriers
of EMS — Concept of continual improvement and pollution
prevention - environmental policy — initial environmental review —
environmental aspect and impact analysis — legal and other
requirements- objectives and targets — environmental management
programs — structure and responsibility — training awareness and
competence- communication —  documentation and document
control — operational control — monitoring and measurement —
management review.

Unit-1vV

ENVIRONMENTAL AUDIT

Environmental management system audits as per 1SO 19011- —
Roles and qualifications of auditors - Environmental performance
indicators and their evaluation — Non conformance— Corrective and
preventive actions -compliance audits — waste audits and waste
minimization planning — Environmental statement (form V) - Due
diligence audit

APPLICATIONS

Applications of EMS, Waste Audits and Pollution Prevention
opportunities in Textile, Sugar, Pulp & Paper, Electroplating,
Tanning industry, Dairy, Cement, Chemical industries, etc.

14 Hours

BOOKS:
ChristopherSheldonandMarkY oxon,“InstallingEnvironmentalmanagement

1.

2.

3.

Systems — a step by step guide” Earths can Publications Ltd,London,

Total= 48 Hours

1990.

ISO 14001/14004: Environmental management systems — Requirements and

Guidelines — International Organisation forStandardisation,2004

ISO19011:2002,“Guidelinesforqualityand/or Environmental Management

System auditing, Bureau of Indian Standards, NewDelhi,2002

Paul L Bishop ,,Pollution Prevention: Fundamentals and Practice™

Hill International, Boston, 2000.
Environmental Management Systems: An Implementation Guide

, McGraw-

for Smal

land Medium-Sized Organizations, Second Edition, NSF International, Ann

Arbor, Michigan, January 2001.




Course Code : DBSS-102

Title of the Course Soft Skills-11
L T P Credits
1 0 2 2

Course Outcomes:
CO1: The course will skill the student to learn Effective Communication, writing skills in English and Listening

Skills.

CO2: To address various challenges of communication as well as behavioral skills faced by individual at work
place and organizations.

COa3: This course will help the student gain Emotional maturity and Emotional health.

CO4: to enhance the employability of the students.

CO/PO Mapping
(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

Cos Programme Outcomes (Pos)
PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11 PO12

CO1 S S M wW S M M wW M S S M
CO2 M S M M S S M wW S S S S
CO3 M M M M M S S M M S S S
CO4 S S M S wW S wW M M S S S
Unit Course Outlines Lecture(s)

Introduction to Non-verbal Communication Skills in English

A) Non- Verbal Communication and Body Language. Basic Elements of Body
Unit-| Language, Kinesics. 6

B) Basic Listening Skills: Becoming an Active Listener
C) Basic Writing Skills: Fundamentals of Grammar, Letter Writing &
Paragraph Writing

Management Skills
A) Time Management — Program Evaluation Review Technique (PERT), The
Pareto Principle, The Law of the Three, The Important Versus the Urgent.
Unit-11 B) Anger Management — What is Anger, Effects of Anger, Types of Anger,1-2- 6
3 Turtle Rule, Anger Management.
C) Stress Management- Signs & Symptoms, Sources of Stress, Practicing the 4
A’s.

Social & Organisational Well-Being

A) Emotional Intelligence- Traits, Self-Awareness, Self-Regulation, Motivation,
Empathy, EQ vs. 1Q, Spiritual Intelligence, Whole Brain Training (IQ+EQ+SQ=
uniin | 3Q: o . 10
B) Business Dress and Dining Etiquette — Why a Dress Code, Business and
Casual Dress Code, Table Manners.

C) Netiquette- What is Netiquette, Why Netiquette, Netiquette Norms, E-Mail
Etiquette.

Interview Skills, Presentation Skills & Group Discussion
A) Curriculum Vitae and Resume Writing, Do’s and Don’ts of an Interview
B) Planning and Structuring your Presentation. Techniques of Delivering a
Presentation like a Pro.

Unit-1V 10




| C) Group Discussion- Do’s & Don'ts of a GD. How to Ace a GD.

Total= 32 Hours

REFERENCE BOOKS:

Klaus, Peggy (2009).The Hard Truth about Soft Skills. Harper Collins Publishers.

Fleming, Kerrie (2016).The Leader’s Guide to Emotional Agility. Pearson Education Limited.

Butterfield, Jeff (2010).Problem Solving& Decision Making, Course Technology.Cengage Learning.
Pellerin, Charles. J. (2009). How NASA Builds Teams: Mission Critical Soft Skills for Scientists,
Engineers, and Project Teams. John Wiley & Sons. Inc.

Riggio & Sherylle J, Tan (2014). Leader Interpersonal and Influence Skills. Routledge.

Rutherford, J. Andrea (2000). Basic Communication Skills for Technology. Pearson Education.

Kumar, Sanjay (2011). Communication Skills. Oxford University Press.

Robbins, Stephen.P (2013).Organizational Behaviour. Pearson.

Gill, Hasson (2011). Brilliant Communication Skills.Pearson.

Ramesh, Gopala Swamy (2013).The Ace of Soft Skills: Attitude, Communication and Etiquette for Success.
Pearson.

Konar, Nira (2011). Communication Skills for Professionals.Prentice Hall India Learning.

Peters, Francis (2011). Soft Skills and Professional Communication.McGraw Hill Education.

Adair, John (2009). Effective Communication. Pan Macmillan.

Daniels, Aubrey (1999). Bringing out the Best in People. McGraw Hill.

Course Code: DBVE-101



Title of the Course: Value Education

L | T P Credits
2 0 2
COURSE OUTCOME

CO1: Understand the need of values and its classification in contemporary society.
CO2: Appreciate the values needed for peaceful society like democratic, secular, and socialist etc
CO3: Become aware of role of education in building value as dynamic social reality
CO4: Know the importance of value education towards personal, national and global development

CO/PO Mapping

(S/M/W indicates strength of correlation ) S — Strong, M — Medium, W — Weak

COs

Programme Outcomes (Pos)

PO1

PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
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Unit

Course Content

Hours

Education and Values
Definition, Concept, Classification, Theory, Criteria and Sources of values
Aims and objectives of value education
Role and Need for value education in the contemporary society
Role of education in transformation of values in society
Role of parents, teachers, society, peer group and mass media in fostering
values
Teaching approaches and strategies to inculcate values through curricular
and co-curricular activities.

8hrs

Value Education and Personal Development
Human Values: Truthfulness, Sacrifice, Sincerity, Self-Control, Altruism,
Scientific Vision, relevancy of human values to good life.
Self-analysis and introspection: sensitization towards gender equality,
physically challenged, intellectually challenged, Respect to - age,
experience, maturity, family members, neighbors, co-workers.

8hrs

Value Education towards National and Global Development
Constitutional Values: Sovereign, Democracy, Socialism, Secularism,
Equality, Justice,Liberty, Freedom, Fraternity
Social Values: Pity, Self-Control, Universal Brotherhood.

Professional Values: Knowledge Thirst, Sincerity in Profession,
Regularity, Punctuality,Faith.

Religious and Moral Values: Tolerance, Wisdom, character.

Aesthetic Values: Love and Appreciation of literature, fine arts and respect
for the same.

Environmental Ethical VValues

8hrs




Total Hours: 24

Recommended Books

Text Books

1. Sharma, S.P. Moral and Value Education; Principles and Practices, Kanishka publishers, 2013.

2. Kiruba Charles & V. Arul Selvi. Value Education: Neelkamal Publications, New Delhi, 2012.

3. Passi, B.K. and Singh, P. Value Education. National Psychological Corporation, Agra. 2004.

4. Chitakra, M.G.: Education and Human Values, A.P.H. Publishing Corporation, New Delhi. 2003.
Reference Books

1. Monica J. Taylor. Values in Education and Education in Value.Routledge. 1996.

2. Neil Postman. The End of Education: Redefining the Value of School. Vintage publisher. 1996.
3. http://cbseportal.com/exam/e-books/download-free-ncert-e-book-education-for-values-in-school-aframework\
4. http://cbseacademic.in/web material/ValueEdu/Value%20Education%20Kits.pdf
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