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Vision of the department

The department shall strive to act as a podium for the development and transfer of
technical competence in academics, impart appropriate skills, entrepreneurship and
research in the field of Mechanical Engineering to meet the changing need of society.

Mission of the department

1. To provide modular programmes from skill development to the research level.

2. To impart technical education and training in innovative state-of-the-art technology in
the field of mechanical engineering.

3. To disseminate of knowledge and information by organizing seminars/
workshops/short term courses in a planned manner.

4. To provide extension services to rural society, industry professionals, institutions of
research and higher learning in the field of mechanical engineering.

5. To interact with the industry, educational and research organizations, and alumni in
the fields of curriculum development, training and research for sustainable social
development and changing needs of society.
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Programme Outcome (PO) s: UG

1.

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and manufacturing/welding specialisation for the solution of complex
engineering problems.

Problem analysis: Identify, formulate, research literature, and analyse complex
mechanical/welding engineering problems reaching substantiated conclusions using
first principles of mathematics, natural sciences, and engineering sciences.
Design/development of solutions: Design solutions for complex mechanical
engineering problems or processes that meet specified needs with appropriate
consideration for public health and safety, cultural, societal and environmental
considerations.

Conduct investigations of complex problems: Conduct investigations of complex
manufacturing/welding problems using research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid conclusions.

Modern tool usage: To apply appropriate techniques, resources and engineering and
IT tools for modelling of different manufacturing/welding problems with an
understanding of the limitations.

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.

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.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the manufacturing/welding engineering practice.

Individual and teamwork: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex manufacturing/welding

engineering activities with the engineering community and with the 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.

11.Project management and finance: Demonstrate knowledge and understanding of

manufacturing/welding engineering and management principles and apply these to
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one’s own work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.

12. Life-long learning: Recognise the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change. Participate and succeed in competitive examination for higher studies.

Program specific outcomes (PSO)

1. Graduates having an ability to identify, analyze and solve engineering problems relating
to mechanical systems together with allied engineering streams.

2. Graduates will be able to build the nation, by imparting technological inputs and
managerial skills to become Technocrats and Entrepreneurs.

3. Graduates will be able to develop new concepts on various emerging fields and pursue
advanced research.
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Title of the course

: Engineering Mathematics |

Subject Code : BSMA - 401
L T P Credits Weekly Load (hrs.)
3 1 0 4 4
COURSE OUTCOMES:

After successful completion of course, the students should be able to

Learn about the basic concepts of Mathematics.

Understand various rules of Mathematics and how it is applied on solve different equations.
Understand the behavior of differential equations and integration.

Learn about the mechanism different formulas derivations and theorem.

Get knowledge about complex matrix, transformations, theorem and their properties.

CO1:
C02:
CO03:
CO4:
CO5:

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 1 3 2 2 2 2 3 2 2 2 2 - - -
co2 | 3 1 3 1 1 3 3 3 3 2 3 3 1 - 1
co3 | 3 3 3 3 1 2 1 1 3 2 3 2 - - -
co4 | 3 1 3 1 3 2 2 2 2 2 2 2 1 2 1
Cos | 3 3 3 3 1 3 1 1 3 2 2 3 1 1
Avg. 3 1.8 3 2 16 | 24 | 18 2 2.6 2 2.4 24 |1 1.5 1
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Matrices Elementary transformations. Row reduced Echelon forms. Rank of a matrix. Normal form.
Linearly dependent and independent vectors. System of linear equations. Linear
transformations. Eigen values and eigenvectors. Properties of eigenvalues. Reduction to
diagonal form. Verification of Cayley-Hamilton Theorem and its use for finding inverse of a 15
matrix. [dempotent matrices. Complex matrices.
Solid Cartesian co-ordinate system. Distance formula. Section formulae. Direction ratios and
Geometry direction cosines. Equation of a plane. Equations of a straight line. Condition for a line to
lie in a plane. Coplanar lines. Shortest distance between two lines. Intersection of three
planes. Equation of a sphere. Tangent plane to a sphere. Equations of a cone and a 15
cylinder.
Unit-2 Differentialeq | Solution of differential equation by variable separable method, homogeneous differential
uation equation of first order and their solution, Exact differential equation. 14
Lineardifferen | Solution of linear differential equation of first order. Reducible to linear differential
tialequations | equation. Higher order linear differential equation with constant coefficients,
complementary function and particular integral. Method of variation of parameters. 16
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Cauchy’s and Legendre’s equations. |

Total=60

Recommended Books:
1. RK. Jain, S.R.K. lyengar, Advanced Engineering Mathematics, Narosa Publishers.
2. Denial A Murray, Elementary Course in Differential Equations, Longman.
3. Erwin Kreyszig, Advanced Engineering Mathematics, Wiley Eastern Limited.
4. B.V.Ramana, Higher Engineering Mathematics, McGraw Hill.
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Title of the course : Applied Chemistry
Subject Code : BSCH-401
L T P Credits Weekly Load
3 1 0 4 4
COURSE OUTCOMES:
Atfter successful completion of course, the students should be able to
CO1:  Learn about the basic concepts of Chemistry.
C02:  Understand various materials and their properties.
CO3:  Understand the behavior of different salt solution.
CO4:  Learn about the mechanism of using different chemistry testing equipment’s.
CO5:  Get knowledge about electrolyte behaviour and their properties.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo PiO
Co1 3 1 3 1 1 1 2 2 1 2 2 1 2 1 3
co2 | 3 1 3 1 1 1 1 3 2 2 1 2 1 - 1
co3 | 3 3 3 3 1 1 2 1 3 2 2 1 - 2 -
co4 | 3 1 3 1 3 1 2 2 2 3 3 1 1 2 1
co5 | 3 3 3 3 1 1 1 1 1 1 1 3 1 1
Avg. 3 1.8 3 18 | 14 1 16 | 1.8 | 1.8 2 1.8 18 |1 15 1
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Electro- Conductivity of electrolytes- Specific, molar and equivalent conductivity, Nernst equation 09
analytical for electrode potential, EMF series, hydrogen electrode, calomel electrode, glass electrode,
Chemistry Electrolytic and galvanic cells, cell EMF, its measurement and applications, reversible and
irreversible cells, concentration cell, electrode (hydrogen gas electrode) and electrolyte
concentration cell, concentration cell with and without transference. Potentiometry:
Principle, instrumentation and applications.
Fuels Classification, examples, relative merits,Solid Fuels: Coal, Proximate and Ultimate analysis 10
of coal. Gross and Net Calorific Value, Determination of calorific value by Bomb
Calorimeter Carbonization process, Low and High Temperature Carbonization. Liquid
fuels: Cracking, Thermal and Catalytic Cracking, Synthetic petrol, Knocking, Antiknocking,
Octane number, Cetane Number. Antiknocking agents. Gaseous fuels: Biogas, LPG and
CNG. Determination of calorific value by Junker's Calorimeter. Flue gas analysis by Orsat's
apparatus, problems.
Surface Adsorption, chemisorption and physisorption, application of adsorption of gases on solids. 09
Chemistry Langmuir's adsorption isotherm, Freundlich’s adsorption isotherm, BET theory of multi-
layer adsorption (qualitative), adsorption chromatography. Colloidal particles, surfactants,
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micelles. Enzyme catalysis, Criteria for choosing catalyst for industrial processes.
Unit-2 Engineering Abrasives — Moh’s scale of hardness - natural abrasives (diamond, corundum, emery, 10
Materials garnets and quartz) — synthetic abrasives (silicon carbide, boron carbide) - refractories -

characteristics — classification (acidic, basic and neutral refractories) — properties
(refractoriness, refractoriness under load, dimensional stability, porosity, thermal spalling) —
manufacture of alumina magnesite and zirconia bricks.

Lubricants Classification of lubricant, lubricating oils, semisolid lubricants, solid and synthetic 07
lubricants. Properties of lubricating oils (viscosity, flash and fire points, cloud and pour
point, lodine Value, Acid Value, R. M. Value, mechanical stability and saponification
number).

Total=45

Recommended Books:
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P. C. Jain & M. Jain, Engineering Chemistry, Dhanpat Rai Publishing Company, New Delhi, 2005.

B.R. Puri, L.R. Sharma, M.S. Pathania, Principles of Physical Chemistry, Vishal Publishing Company, 2008.

F.W. Billmayer. Textbook of Polymer Science. 3rd Edn, Wiley. N.Y. 1991,

C. N. Banwell& E.M. McCash, Fundamentals of Molecular Spectroscopy, 4th Edn, Tata Mc Graw-Hill Edition, 1995.
S. S. Dara, S. S. Umare, A Text Book of Engineering Chemistry, S. Chand Publishing, 2011.

J. D. Lee, Concise Inorganic Chemistry, 5th Edn., Chapman and Hall, London, 1996.

Engineering Chemistry by B. Sivasankar, Tata Mcgraw Hill

Engineering Chemistry by A. Mallick, Viva Books, 2008.

Organic Chemistry by J. Clayden, Nick Greeves, S. Warren, Oxford Press 2012.

Levine, Physical Chemistry, 5/e (7th reprint), Tata McGraw Hill, 2006.

Inorganic Chemistry, Principle, structure and reactivity, J.E. Huheey, E.A. Keitler, R.L. Keita, O.K. Medhi, Pearson
Education, 4th Ed.

Chemistry, J.E. Mcmerry and R.C. Fay, 5th Ed., Pearson Education, 2008
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Title of the course

: Elements of Mechanical Engineering

Subject Code : ESME - 401
L T P Credits Weekly Load
2 1 0 3 3
COURSE OUTCOMES:
After successful completion of course, the students should be able to
CO1:  Learn about the basic concepts of thermodynamics.
C02:  Understand various laws of thermodynamics and how it is applied on various engineering devices.
CO3:  Understand the behavior of solids under various types of loads.
CO4:  Learn about the mechanism of different machines and its applications.
CO5:  Get knowledge about properties of engineering materials and its industrial applications.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
COs Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 3 2 2 1 2 2 2 1 3 2 2 1 2 3
C02 2 3 3 3 2 1 2 1 1 1 3 1 1 2 1
CO3 3 3 2 3 2 2 1 1 2 3 2 2 1 2 -
CO4 3 3 2 3 1 2 1 2 1 3 1 2 1 2 1
C05 3 3 2 2 1 1 1 2 2 2 2 2 - 1 1
Avg. | 2.8 3 22 |26 | 14 |16 | 14 | 16 | 14 2.4 2 18 1 18 | 15
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 BasicConcept of Definition, Thermodynamic system, boundary and surroundings, Thermodynamic 06
Thermodynamics property, Thermodynamic processes, Thermodynamic cycle and its concept, Energy
and its forms, Ideal gas and characteristic gas equation, Zeroth law of
thermodynamics.
First Law of Definition, Essence and corollaries of the first law, expressions for first law applicable 09
Thermodynamics to a process and cycle, concept of internal energy, enthalpy, total energy, specific
andits Applications | heats, Closed and open systems, analysis of non-flow and flow processes for an
ideal gas under constant volume, constant pressure, constant temperature, adiabatic
and polytropic conditions, Analysis of free expansion and throttling processes,
analysis of first law to steady flow energy equation and its applications to various
engineering devices.
Second Law of Limitations of first law, statements of second law and their equivalence, heat engine, 09
Thermodynamics heat pump and refrigerator. Philosophy of Carnot cycle and its consequences,
Carnot theorem for Heat engine, refrigerator and heat pump, Clausius inequality,
philosophy and concept of entropy, Third law of Thermodynamics.
Unit-2 Mechanics of Solids | Introduction, stress and strain, Hook’s Law, longitudinal and lateral strain, Poisson’s 18
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ratio, Stress strain diagram for ductile and brittle materials, Factor of safety, strain
energy and resilience, Sudden and impact load, Stresses in bars, Thermal stresses,
Elastic constants and their significance, relations between Elastic constants.

metals (ferrous: cast iron, tool steels, stainless steels and non-ferrous: Aluminum,
brass, bronze), polymers, ceramics, composites, smart materials, Conductors,
Semiconductors and insulators.

Mechanism and | Introduction, Mechanisms and their concept, Definition of element, link, kinematic 08
Simple Machines chain, mechanism, machine, Examples of mechanisms and their applications,

Concept of Basic machines, Law of Lifting Machine, Different systems of pulleys and

wheels.
Engineering Materials and Engineering, Classification of Engineering Materials, Mechanical 08
Materials Properties of Engineering Materials, Various properties and Industrial applications of

Recommended Books:

Total=48

1. Nag P.K. Engineering Thermodynamics, Mc. Graw Hill.

2. Yadav R., Thermodynamics and Heat Engines, Central Publishing House, Allahabad
3. Singh V.P., Theory of Machines, Dhanpat Rai and Company, New Delhi.

4. Jindal U.C., Engineering Mechanics, Part-I, Galgotia Publications Pvt.Ltd. , New Delhi.
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: Workshop Technology andPractice

Understand various formation equipment and how it is applied on various engineering application.

Title of the course
Sub Code : ESME - 402
L Credits Weekly Load
1 0 0 1 1
COURSE OUTCOMES:
After successful completion of course, the students should be able to
CO1:  Basic concepts of workshop processes.
Cc02:
CO3:  Learn about the mechanism of different machines and its applications.
CO4:  Understand the behavior of foundry, carpentry tools and their use.
CO5:

Pre-requisite knowledge:

Differentiateproperties of engineering materials and its industrial applications.

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
COs Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pio
CO1 3 3 2 2 1 2 2 2 1 3 2 2 2 1 3
C02 2 3 3 3 2 1 2 1 1 1 3 1 1 2 1
CO3 3 3 2 3 2 2 1 1 2 3 2 2 - 2 2
CO4 3 3 2 3 1 2 1 2 1 3 1 2 2 1 2
CO5 3 3 2 2 1 1 1 2 2 2 2 2 - 2 1
1.66
2.8 3 22 | 26 |14 | 16 | 14 | 16 | 14 2.4 2 1.8 16 | 1.8
Avg. 667
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Sheet Metal Introduction to sheet metal work; Gl sheets, aluminium, tin plate, copper, brass etc, Hand 06
tools used in sheet metal shop like steel rule, vernier calipers, micrometer, sheet metal
gauge etc., scriber, divider, punches, chisels, hammers, snips, pliers, stakes, rivets etc.,
Operations -shearing, bending, drawing, squeezing etc.
Pattern Making | Introduction to pattern making, moulding and foundry practice. Pattern materials like wood, 06
cast iron, brass, aluminium, waxes etc., different types of patterns, pattern allowances.
Foundry Introduction to casting process, core-boxes, core prints, hand tools-shovel, riddle, rammer, 08
trowel, slick, lifter, sprue pin, bellow, mallet,vent rod, pouring weights etc., moulding sands-
green sand, dry sand, loam sand, facing sand etc., grain shape and size, properties of
moulding sand, sand preparation and testing etc., Gating Systems- requirements and
functions, Functions of risers, Riser and directional solidification. casting- permanent mould
casting, centrifugal casting,etc.
Unit-2 Carpentry Introduction to wood working, Types of wood, seasoning methods, Marking and Measuring 06
Tools-rule, try square, marking gauge, mortise gauge etc., Cutting Tools-rip saw, tenon
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saw, firmer chisel, mortise chisel, iron jack plane, wooden jack plane etc., Drilling Tools-
braces, drill bits etc., Striking Tools-hammers, mallet etc., Holding Tools-bench vice, G-
cramp etc., Miscellaneous Tools- rasps, files, screw driver, pincer etc.; Operations-
marking, sawing, planning, chiseling, boring, grooving etc., Joints- Corner joints, Tenon
and Mortise joint, Briddle cross-joint.

Fitting Introduction to fitting, Tools used in fitting -bench vice, hammers, chisels, files-flat file, 06
square file, half round file, round file, knife edge file, scrapers, hacksaws, try squares, drill
machine, drill bits, taps, dies etc, Operations-chipping, filing, scrapping, sawing, marking,
drilling, tapping, dieing etc.;

Total: 32

Recommended Books:

1. Hajra Choudhury, Hazra Choudhary and Nirjhar Roy, 2007, Elements of Workshop Technology, vol. I, Media
promoters and Publishers Pvt. Ltd.

2. W AJ Chapman, Workshop Technology, 1998, Part -1, 1st South Asian Edition, Viva Book Pvt Ltd.

3. P.N.Rao, 2009, Manufacturing Technology, Vol.1, 3rd Ed., Tata McGraw Hill Publishing Company.

4. Kaushish J.P., Manufacturing Processes, 2008, Prentice Hall India
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Title
Subj

of the course : English Communication and Soft Skills
ect Code : HSMC - 401

L T P Credits Weekly Load

1 0 0 1 1
COURSE OUTCOMES:
After successful completion of course, the students should be able to
CO1:  Basic concepts of English skills and their use.
C02:  Understand various formation of sentences and how it is applied in general life.
CO3:  Learn about the concepts of grammar for the formation of sentences.
CO4:  Understand the behavior of words and their impact in writing.
CO5:  Differentiatebetween tenses, voice command and phrases in sentence formation.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
COs Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 3 2 2 1 2 2 2 1 3 2 2 2 - 1
C02 2 3 3 3 2 1 2 1 1 1 3 1 1 - 1
COo3 3 3 2 3 2 2 1 1 2 3 2 2 - 2 -
CO4 3 3 2 3 1 2 1 2 1 3 1 2 1 2 1
CO5 3 3 2 2 1 1 1 2 2 2 2 2 - 2 1
1.33
2.8 3 22 | 26 | 14 | 16 | 14 | 16 | 14 2.4 2 1.8 2 1
Avg. 333
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Communication Importance of Communication, One-way and Two-way Communication, Essentials of 04
Techniques Good and effective Communication, Barriers to Communication, Techniques to
Overcome Barriers
Writing Skills Précis- writing; Essay- writing, Official e-mail writing 04
Unit-2 Report Writing Reports and their importance, Types of Routine Reports along with their formats- 04
Annual Confidential Report, Progress Report, Inventory Report, Inspection Report, Lab
Report, Structure of Reports; Bibliography & References
Grammar & Tenses, Change of Voice, Change of Narration, Words often confused, Correct use of 04
Vocabulary Prepositions, Use of Idioms and Phrases
Total=16

Recommended Books:

1. Bhattacharya, Indrajit. An Approach to Communication Skills. Dhanpat Rai & Co.
2. Gibaldi, Joseph. MLA Handbook for Writers of Research Papers. MLA.
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3. Sinclair, John. Collins Cobuild English Grammar. Collins.
4. Wren, P.C. &H. Martin. High School English Grammar & Composition. S. Chand & Company Ltd.
5. Sharma, R.C. & Krishna Mohan. Business Correspondence and Report Writing. Tata McGraw-Hill.



UG Syllabus for Mechanical Engineering | 2019
Onward

Title of the course : Applied Chemistry Lab
Subject Code : BSCH-402

L T P Credits Weekly Load
0 0 2 1 2

COURSE OUTCOMES:

After successful completion of course, the students should be able to

CO1:  Basic concepts of English skills and their use.

C02:  Understand various formation of sentences and how it is applied in general life.
CO3:  Learn about the concepts of grammar for the formation of sentences.

CO4:  Understand the behavior of words and their impact in writing.

CO5:  Differentiatebetween tenses, voice command and phrases in sentence formation.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
COs Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pio
CO1 3 3 2 2 1 2 2 2 1 3 2 2 1 1
CO2 2 3 3 3 2 1 2 1 1 1 3 1 1 - 1
COo3 3 3 2 3 2 2 1 1 2 3 2 2 - 2 1
CO4 3 3 2 3 1 2 1 2 1 3 1 2 1 2 1
C05 3 3 2 2 1 1 1 2 2 2 2 2 - 2 1
Avg. 2.8 3 22 | 26 | 14 | 16 | 14 | 16 | 14 24 2 1.8 1 2 1

List of Experiments (10-14):
1. Introducing yourself.
Observing and analyzing your environment/ surroundings.
Collecting and Using Library Resources.
Giving Individual Presentations.
English Conversation Skills.
Group Discussions.
Extempore.
Debates.
9. Summarizing newspaper reports.
10. Role Plays.
11. Grammar exercises.
12. Finalization of Team Project Work.
13. Collecting Materials for Project Work & Finalization of Project.
14. Presentation of Project.

© NGk wd
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Title of the course

: Elements of Mechanical Engineering Lab

Subject Code : ESME - 403
L T Credits Weekly Load
0 0 1 2
COURSE OUTCOMES:

After successful completion of course, the students should be able to

CO1:
C02:
CO03:
CO4:
CO5:

Pre-requisite knowledge:

Learn about the basic concepts of thermodynamics.

Understand various laws of thermodynamics and how it is applied on various engineering devices.

Understand the behavior of solids under various types of loads.
Learn about the mechanism of different machines and its applications.

Get knowledge about properties of engineering materials and its industrial applications.

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Progrcz)alrjr;(r::;izemﬂc
COs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pio
CO1 3 3 2 2 1 2 2 2 1 3 2 2 1 1
CO2 2 3 3 3 2 1 2 1 1 1 3 1 1 - 2
COo3 3 3 2 3 2 2 1 1 2 3 2 2 - 2 1
CO4 3 3 2 3 1 2 1 2 1 3 1 2 2 1 2
C05 3 3 2 2 1 1 1 2 2 2 2 2 - 2 1
1.33
2.8 3 22 | 26 |14 |16 | 14 | 16 | 14 2.4 2 1.8 1.75 | 14
Avg. 333

List of Experiments:

To verify the Zeroth law of thermodynamics.

To study the COP’s of Heat pump and Refrigerator.

To study the behaviour of ductile and brittle materials under tensile load.

To find out the mechanical advantage, velocity ratio and efficiency of first system of pulley.
To find out mechanical advantage, velocity ratio and efficiency of a simple liting machine.

2
3
4. To study different types of kinematics links and kinematic chains.
5
6
7

To study the classification and properties of various engineering materials.
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Title of the course : Engineering Drawing
Subject Code : ESME-404
L T P Credits Weekly Load
0 0 4 2 4
COURSE OUTCOMES:
After successful completion of course, the students should be able to:
CO1:  Understand the universally accepted conventions, symbols and the methods of engineering drawing such as line,
lettering, dimensioning, scales etc.
C02:  Draw dimensioned orthographic and isometric projections of engineering objects.
CO3:  Develop and interpret the projection of planes, regular & sectioned solids, solids, surfaces.
CO4:  To translate geometric and topological information of common engineering object.
CO5:  To understand and visualize geometric objects more clearly by using AutoCAD.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
COs Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O on Pgo
CO1 1 2 3 2 3 2 2 1 3 3 2 2 1 2 2
co2 | 3 2 3 3 1 2 3 2 1 2 2 2 1 - 2
Co3 | 2 3 2 1 2 2 2 3 2 3 3 3 - 2 1
co4 | 3 2 2 1 2 1 2 3 2 2 3 3 2 1 2
Cos | 3 2 3 2 3 2 3 2 3 3 3 2 - 2 1
Av 24 | 22 | 26 | 1.8 | 22 | 18 | 24 | 2.2 | 2.2 2.6 2.6 2.4 1.33 1.75| 1.6
g. 333
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Introduction Introduction, Objectives, applications, Fundamentals of engineering drawing, Use and 04
handling of different drawing instruments, title block, sheet sizes, first and third angle
projections, orthographic projections.
Lettering and Free hand sketching of different types of lines in engineering drawing as per IS 04
Dimensioning | specifications, Free hand lettering (alphabet and numerals) - lower case and upper case,
vertical and inclined at 759 in the ratio of 7:4, Notation of dimensioning, size and location
dimensions, aligned and unidirectional systems of dimensioning, general rules for
dimensioning, unit of dimensioning.
Scales Uses of scales, sizes of scale, representative fraction, construction of plain and diagonal 06
scales.
Projection of Introduction on theory of projections and orthographic projections, projection of a point in 12
Points and different quadrants, projection of straight lines in different positions (all possible cases)
Lines
Unit-2 Projection of Definition of plane, types of planes, traces of plane, projection of planes in different 06
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Planes positions.
Projection of | Types of solids, projections of solids in simple and typical positions, introduction on 08
Solids sectioning of solids.
Development Introduction, Development of a right prism, cylinder, pentagonal prism, and a right pyramid, 08
of Surfaces truncated pentagonal pyramid.
AutoCAD Introduction to AutoCAD software, familiarization with various AutoCAD toolbars, use of
absolute, relative and polar coordinate system, creating new drawings using drawing tools,
editing of drawings using modify commands, dimensioning of 2D and 3D drawings.

Recommended Books:
P S Gill, Engineering Drawing, Kataria and Sons, New Delhi

Harvinder Singh, Engineering Drawing & Computer Graphics, Dhanpat Rai, New Delhi.
R.K.Dhawan, Engineering Drawing , S. Chand & Co, New Delhi

N.D,Bhatt, Engineering Drawing, Charotar Publishing House

1.

2.
3.
4

Total =48



http://www.dhanpatraibooks.com/author.php?a=Harvinder%20Singh
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Title of the course : Workshop Technology and Practice Lab
Subject Code : ESME-405

L T P Credits Weekly Load
0 0 4 2 4

COURSE OUTCOMES:

After successful completion of course, the students should be able to

CO1:  Basic concepts of workshop processes.

C02:  Understand various formation equipment and how it is applied on various engineering application.
CO3:  Learn about the mechanism of different machines and its applications.

CO4:  Understand the behavior of foundry, carpentry tools and their use.

CO5:  Differentiateproperties of engineering materials and its industrial applications.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
COs Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 3 2 2 1 2 2 2 1 3 2 2 2 1 2
CO2 2 3 3 3 2 1 2 1 1 1 3 1 1 1 2
COo3 3 3 2 3 2 2 1 1 2 3 2 2 - 2 1
CO4 3 3 2 3 1 2 1 2 1 3 1 2 2 1 2
C05 3 3 2 2 1 1 1 2 2 2 2 2 - 2 1
1.66
2.8 3 22 | 26 |14 |16 | 14 | 16 | 14 2.4 2 1.8 14 | 1.6
Avg. 667

List of Practical’s (10-14) jobs from the following list:
CARPENTRY SHOP

+  Making of various joints

+  Cross lap joint

«  T-lapjoint

«  Corner lap joint

+  Mortise and tenon joint

+  Dovetail joint
FITTING SHOP

+  Study and use of instruments in fitting shop, like vernier caliper, micrometer and height gauge etc.

+  Exercise on simple operations viz. cutting, chipping, sawing, filling, drilling etc.
FOUNDRY SHOP

+  Familiarization with different types of patterns and hand tools

+  Preparations of green sand mould using single piece pattern.

+  Preparations of green sand mould using split piece pattern on bench molding.

+  Preparations of green sand mould using solid piece pattern by bedded molding.
PATTERN SHOP
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+  Familiarization with different tools and patterns in the shop
«  Exercise on making of solid piece pattern.
+  Exercise on making of split piece pattern.
+  Exercise on making of cored pattern.
SHEET METAL SHOP
+  Study the layout and different equipment used in sheet metal shop.
+  Fanmiliarization with different tools and processes in sheet metal shop
+  Exercise on cutting, development, folding, bending, piercing, punching, parting, notching, slitting etc,
«  Profile and circle cutting exercise.



UG Syllabus for Mechanical Engineering

2019

Onward

Title of the course : English Communication & Soft Skills lab
Subject Code : HSMC - 402

L T P Credits Weekly Load

0 0 2 1 2
COURSE OUTCOMES:

After successful completion of course, the students should be able to

CO1:
C02:
CO03:
CO4:
CO5:

Understand concepts of Communication

Improve Communication Skills

Understand Concept of Grammar and their usage

Participate effectively in group discussions, debates and job interviews
Make oral presentations and be able to use multimedia

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

r
Programme Outcomes (POs) Programme Specific

COs Outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pio
CO1 3 1 3 1 1 1 2 1 1 1 1 1 2 2 2
C02 3 1 3 1 1 1 1 1 1 1 1 1 2 3 2
Co3 3 3 3 3 1 1 1 1 1 1 1 1 1 2 1
CO4 3 1 3 1 3 1 2 2 1 1 1 1 1 2 2
CO5 3 3 3 3 1 1 1 1 1 1 1 3 2 2 2
Avg. 3 1.8 3 1.8 14 1 14 1.2 1 1 1 1.4 1.6 22 1.8

List of Activities of Lab (10-14):

© NGk w2

Reflecting upon Self and Analyzing Environment.

Reading and Improving upon Vocabulary with the Help of Newspapers
Collecting and Using Library Resources.

Giving Individual Oral Presentations (Will Require Multiple Sessions)
English Conversation Skills and Speaking Practice

Group Discussions/Debates/Extempores

Summarizing a Given Short Story

Summarizing NewspaperReports and Events

Role Plays/Mock Events

Grammar Exercises

. Finalization of Team Project Work.

Collecting Materials for Project Work & Finalization of Project.
Presentation of Project.
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Title of the course

: Environmental Studies

Subject Code : MCCH-401
L T P Credits Weekly Load
3 0 0 3 3
COURSE OUTCOMES:
After successful completion of course, the students should be able to:
CO1:  Appreciate the need for Environmental integration for sustainable development.
C02:  Understand the importance of biodiversity and its conservation.
CO3:  Recognize reasons for environmental pollution and remedial measures.
CO4:  Familiarize with national and International environmental regulations

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pio
CO1 2 2 2 1 2 3 3 3 1 2 1 2 2 2 2
C02 2 2 2 1 2 3 3 3 1 2 1 2 2 1 2
CO3 2 2 2 1 2 3 3 3 3 2 1 2 2 1 2
CO4 2 2 2 1 2 2 3 3 1 2 1 2 3 2 3
Avg. 2 2 2 1 2 2.75 3 3 15 2 1 2 225 | 15 | 225
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Introduction to | Multidisciplinary nature of environmental studies, Scope and importance; Concept of
Environmental sustainability and sustainable development. 02
Studies
Ecosystems What is an ecosystem? Structure and function of ecosystem; Energy flow in ecosystem:
food chains, food webs and ecological succession. Case studies of the following
ecosystems:
a) Forest ecosystem 06
b) Grassland ecosystem
c) Desert ecosystem
d) Aquatic ecosystems(ponds, streams, lakes, rivers, oceans, estuaries)
Natural Land resources and landuse change; Land degradation, soil erosion and desertification
resources: Deforestation: Causes and impacts due to mining, dam building on environment, forests,
Renewable and | biodiversity and tribal population.
Non-renewable | Water: Use and over exploitation of surface and ground water, floods, droughts, conflicts 06
resources over water(international & inter-state).
Energy Resources: Renewable and Non-renewable energy sources, use of alternate
energy sources, growing energy needs, case studies.
Biodiversity and | Levels of biological diversity: genetic, species and ecosystem diversity; Biogeographic 06
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Conservation

zones of India; Biodiversity patterns and global biodiversity hot spots. India as a mega-
biodiversity nation; Endangered and endemic species of India

Threats to biodiversity: Habitat loss, poaching of wildlife, man-wildlife conflicts, biological
invasions.

Conservation of biodiversity: |-situ and Ex-situ conservation of biodiversity.

Ecosystem and biodiversity services: Ecological, economic, social, ethical, aesthetic and
Informational value.

Unit-2

Environmental
Pollution

Environmental pollution: types, causes, effects and controls; air, water, soil and noise
pollution, Nuclear hazards and human health risks.

Solid waste management: control measures of urban and industrial waste.

Pollution case studies.

08

Environmental
policies and
practices

Climate change, global warming, ozone layer depletion, acid rain and impacts on human
communities and agriculture

Environmental laws: Environment protection act; Air(Prevention and control of pollution)
act, Wildlife protection act, Forest conservation act,

International agreement: Montreal and Kyoto protocols and Convention on Biological
Diversity(CBD), Nature reserves, tribal populations and rights, and human wildlife
conflict in Indian context.

07

Human
Communities
and the
Environment

Human population growth: Impacts on environment, human health and welfare.
Resettlement and Rehabilitation of project affected persons; case studies.

Disaster management: floods, earthquake, cyclones and landslides.

Environmental movements: Chipko, Silent valley, Bishnois of Rajasthan.

Environmental ethics: Role of Indian and other religions and cultures in environmental
conservation.

Environmental communication and public awareness, case studies (example CNG
vehicles in Delhi)

06

Field work

Visit to an area to document environmental assets: river/forest/flora/fauna etc.
Visit to a local polluted site: urban/rural/industrial/ agriculture.

Study of common plants, insects, birds and basic principle of identification.
Study of simple ecosystems-pond, river, Delhi ridge etc.

05

Recommended Books:

o=

Total=46

Carson, R.2002. Silent Spring, Houghton Mifflin Harcourt.

Gadgil, M & Guha, R.1993. This Fissured Land: An Ecological History of India. Univ. of California Press.
Glesson, Band Low, N.(eds) 1999. Global Ethics and Environment, London, Routledge.

Glerick, P.H. 1993. Water in Crisis. Pacific Institute for Studies in Dev, Environment& security. Stockholm env. Institute,
Oxford Univ. Press.
Groom, Martha J., Gaery K. Meffe and Carl Ronald Caroll. Principles of conservation Biology. Sunderland: Sinauer

Associates,2006.

Grumbine, R. Edward, and Pandit,M.K. 2013. Threats from India’s Himalaya dams. Science,339:36-37
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Title of the course : Engineering Mathematics Il
Subject Code : BSMA-402

L T P Credits Weekly Load

3 1 0 4 4
COURSE OUTCOMES:

The objective of this course is to familiarize the prospective engineers with techniques in multivariate integration, ordinary
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.

Upon completion of this course, students will learn:

1 The mathematical tools needed in evaluating multiple integrals and their usage.

co1

C02:
CO03:

CO4:

Pre-requisite knowledge:

The effective mathematical tools for the solutions of differential equations that model physical processes
The tools of differential and integrations of functions of a complex variable that are used in various techniques dealing

engineering problems.

Laplace transform and its applications to the solution of differential equations.

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specifi
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 3 3 3 2 2 3 2 3 3 2 2 2 1 2
C0O2 3 3 3 3 2 2 3 2 3 3 2 2 2 1 2
COo3 3 3 3 3 2 2 3 2 3 3 2 2 1 1 1
CO4 3 3 3 3 2 2 3 2 3 3 2 2 2 1 1
Avg. 3 3 3 3 2 2 3 2 3 3 2 2 1.75 1 1.5
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Multivariable Multiple Integration: Double integrals (Cartesian and polar), Change in order of
Calculus Integration in double integrals, Change of Variables (Cartesian and polar). Applications: 7
(Integration) area and volumes. Triple Integrals (Cartesian), Simple applications involving cube,
sphere and rectangular parallelopiped.
Ordinary Exact, Linear and Bernoulli's differential equations, Second order linear differential
Differential equations with constant coefficients, method of variation of parameters, Cauchy-Euler 6
Equations equation.
Laplace Laplace transform of elementary functions, properties of Laplace transform, transform of
Transform derivatives and integrals, inverse Laplace transform, Convolution theorem, Solution of 8
ordinary differential equations using Laplace transform, Unit step function and unit
impulse function, their Laplace transforms.
Unit-2 | Complex Differentiation, Cauchy-Riemann equations, analytic functions, harmonic functions,
Variable- finding harmonic conjugate. Elementary analytic functions (exponential, trigonometric, 8
Differentiation logarithm) and their properties. Conformal mapping.
Complex Contour integrals, Cauchy-Goursat theorem (without proof), Cauchy Integral formula
Variable- (without proof), Liouville’s theorem and maximum-modulus theorem (without proof); 9
Integration Taylor's series, zeros of analytic functions, singularities, Laurent's series. Cauchy
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residue theorem (without proof), Residue theorem and its applications to real integrals:
Integration around unit circle, Integration over semi-circular contours.

Vector Line, surface and volume integrals. Theorems of Green (in plane), Gauss and Stoke
Integration (without proof) - their verification and applications.

Total=45

Recommended Books:

1.
2.
3.

© N ook

G.B. Thomas and R.L.Finney, Calculus and Analytic Geometry, 9t Edition, Pearson, Reprint, 2002.

Erwin Kreyszig, Advanced Engineering Mathematics, 9t Edition, John Wiley & Sons, 2006.

W.E.Boyce and R.C. DiPrima, Elementary Differential Equations and Boundary Value Problems. 9tEdn., Wiley India,
2009.

S.L.Ross, Differential Equations, 3 Ed. Wiley India, 1984.

E.A Coddington, An Introduction to Ordinary Differential Equations, Prentice hall India, 1995.

E.L. Ince. Ordinary Differential Equations, Dover Publications, 1958.

J.W. Brown and R.V. Churchill, Complex Variables and Applications, McGraw-Hill, 7"Edn., 2011.

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 44t Edition, 2018.




UG Syllabus for Mechanical Engineering | 2019
Onward

Title of the course

: Applied Physics

Understand the basic knowledge about waves and oscillations, Quantum mechanics, Laser and fibre optics, Electronic,
Dielectric, magnetic and superconducting properties of materials and their applications.

Subject Code : BSPH-401
L T P Credits Weekly Load
3 1 0 4 4
COURSE OUTCOMES:
After successful completion of course, the students should be able to
CO1:
C0O2:  Know the conceptual physics and its use in solving the physical problems.
CO3:  Apply the principles/laws of physics for various engineering applications.
CO4:  Describe the acquired knowledge of physics in his /her words.
CO5:  Identify the reasons for physical happenings.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specifi
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
Co1 3 1 1 1 1 1 2 2 3 2 1 3 2 2 2
CO2 3 3 3 2 3 2 2 1 2 1 2 2 1 1 1
co3 3 1 2 1 1 3 3 3 3 2 3 3 2 1 2
CO4 3 3 1 1 1 2 2 2 2 3 1 1 1 2 1
CO5 2 1 3 1 1 2 3 2 2 2 2 2 2 1 1
Avg. 2.8 1.8 2 1.2 14 2 24 2 24 2 1.8 22 16 1.4 1.4
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Waves and Simple harmonic motion, damped and forced simple harmonic oscillator, Mechanical
Oscillations and electrical simple harmonic oscillators, damped harmonic oscillator — heavy, critical
and light damping, energy decay in a damped harmonic oscillator, quality factor, 08
forced mechanical and electrical oscillators, electrical and mechanical impedance.
Quantum Need of quantum mechanics, de-Broglie hypothesis, wave packet; particle, group and 08
Mechanics phase velocities and their relationships, properties of wave function, Schrodinger's
time independent and time dependent wave equations, energy and momentum
operators, Eigen values and Eigen functions, expectation values of physical quantities
(position, momentum and energy), application of time independent wave equation for a
particle in a box (one dimension).
Lasers & Fibre | Absorption of radiation, spontaneous and stimulated emission of radiation, Einstein's
Optics coefficients, basic requirements of laser system - population inversion, optical
pumping; Helium-Neon and Ruby lasers, Applications of laser, basic theory and 08
physical structure of optical fiber, acceptance angle and numerical aperture, fiber
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materials, types of fibers, losses in optical fibers and basic ideas about optical
Sensors.

Unit-2

Electronic Free electron theory of metals, Bloch’s theorem for particles in a periodic potential,
Materials Energy band diagrams, Kronig-penny model (to introduce origin of band gap), Energy 08
bands in solids, E ~ k diagram, Brillouin zone and effective mass, direct and indirect
band gaps, Distinction between metals, semiconductors and insulators.
Dielectric Introduction of dielectric materials, polar and non-polar dielectric, basic concept of
properties of polarization, Different types of polarization, polarizability, temperature and frequency 06
materials dependence of polarizability, Clausius-Mossotti relation, dielectric breakdown,
dielectric loss, ferroelectric and piezoelectric materials and their applications.
Magnetic materials | Origin of magnetism, basic idea of diamagnetic, paramagnetic, ferromagnetic and
and ferrite materials, Soft and hard magnetic materials, magnetostriction, magnetic
Superconductivity | anisotropy and applications of magnetic materials. Superconductivity, Introduction, 10

type | and type Il superconductors, Meissner's effect, isotope effect, effects of
magnetic field, London’'s equations, penetration depth, specific heat, BCS theory
(qualitative idea), high temperature superconductors, applications of superconductivity.

Recommended Books:
The physics of vibrations and waves, H. J. Pain, Wiley, 2006

Engineering Physics, H K Malik and AK Singh, Tata McGraw Hill
Concepts of Modern Physics, A. Beiser, Tata McGraw Hill

Introduction to Solids, L V Azaroff, Tata McGraw Hill

Introduction to Solid State Physics, Charles Kittel, Wiley India Pvt. Ltd.
Laser theory & Applications, K Thygrajan, A K Ghatak, Mc Millan India Ltd.
Materials Science, M S Vijaya, G Rangarajan, Tata McGraw Hill

Quantum Mechanics, D. J. Griffiths, Pearson Education

N>R WD =

Total=48
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: Elements of Electrical Engineering

Apply the knowledge of Electrical Engineering principles to solve DC and AC circuits.

Understand basic principles of electromagnetism to implement in electrical machines and transformers.

Title of the course
Subject Code : ESEE-401
L T P Credits Weekly Load
2 1 0 3 3
COURSE OUTCOMES:
After successful completion of course, the students should be able to
CO1:
C02:  Formulate and analyze electrical circuits.
CO03:
CO4:  Identify and select various electrical machines according to the applications.
CO5:

Pre-requisite knowledge:

Apply the ethical principles for troubleshooting & installation of safety devices as per norms of engineering practice.

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 1 1 1 1 1 1 1 2 2 1 3 1 2 2
C02 2 3 1 1 1 1 1 1 2 1 1 2 1 1 2
CO3 3 1 1 1 1 1 1 1 2 1 1 3 3 1 1
CO4 3 2 1 1 1 1 1 1 2 2 1 1 2 1 2
CO5 1 1 1 1 1 3 1 3 2 1 1 2 2 2 1
Avg. 24 | 16 1 1 1 1.4 1 14 2 14 1 2.2 18 | 14 | 16
Theory:
Unit Main Topics Course outlines Lecture(s)
Unit-1 Basic Element Concepts of electric charge, current and electromotive force, potential and potential
difference; conductor, semiconductor insulator and dielectric, electrical power and
energy; basics of instruments used for measuring current, voltage, power and energy,
methods and precautions, introduction to digital measuring instruments.
Concepts of DC Ohm's law, resistance, and color coding; capacitance and inductance, their ratings;
effects of temperature on resistance, series and parallel connection of resistance,
capacitances, Kirchhoff's laws and applications, network theorems
AC Fundamentals | Concept of alternating voltage and alternating current, difference between AC and DC,
various terms related with AC waves; RMS and average values, concept of phase
difference and phasor, single phase and three phase supply; alternating voltage applied
to pure resistance, pure inductance, pure capacitance and their combinations, concept of
impedance and power in AC circuit.
Three phase AC Phasor representation of three phases, star and delta connections, inter-relation
between phase and line values of voltage/current, power measurement in three phase
system.
Unit-2 | Electromagnetic Concept of magnetic field, magnetic flux, reluctance, magneto motive force (MMF),
Induction permeability; self and mutual induction, basic electromagnetic laws, effects on a
conductor moving in a magnetic field, various losses in magnetic circuits.
Electrical Elementary concepts and classification of electrical machines, common features of
Machines rotating electrical machines, basic principle of a motor and a generator, need of starters
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and their classifications. transformer- classification, principle of operation, construction,
working and applications.

Basic Electrical
Installation and
Protection

Basic testing and faults diagnosis in electrical systems, oscilloscopes, signal generators
etc. basics of various protection and safety devices e.g. fuses, earthing, miniature circuit
breaker (MCB) and earth leakage circuit breaker (ELCB) and their applications,
replacement of different passive components e.g. lamps and lamp holders, switches,
cables, cable connectors, electromagnetic relays.

Recommended Books:

ok wn =

Total=48

Edward Hugh, Electrical Technology, Pearson Education

D P Kothari & | J Nagrath, Basic Electrical Engineering, Tata McGraw Hills

D P Kothari & | J Nagrath, Electrical Machines, Tata McGraw Hills

S K Bhattacharya, Electrical Machines, Tata McGraw Hills

B.L. Thereja, A Textbook of Electrical Technology, S Chand; Twenty Third edition,2002.
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Title of the course

: Elements of Computer Engineering

Subject Code : ESCS-401
L T P Credits Weekly Load
2 0 0 2 2
COURSE OUTCOMES:
After successful completion of course, the students should be able to:
CO1:  Getacquainted with basics of computer system along with its various components
C0O2:  Know about various operating systems and memory
CO3:  Study the C programming basics and learn the concept of operators
CO4:  Understand the concept of decision statements and loops
CO5:  Learntheuseoffunctions, pointers, arrays, structures, union etc. For modular programming

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 1 2 3 2 3 1 1 1 3 3 2 2 1 2 2
C02 3 2 3 3 1 1 1 1 1 2 2 2 1 2 2
CO3 2 3 2 1 2 1 1 1 2 3 3 3 2 1 1
CO4 3 2 2 1 2 1 1 1 2 2 3 3 1 2 2
CO5 3 2 3 2 3 1 1 1 3 3 3 2 2 3 1
Avg. 24 | 22 | 26 | 1.8 | 2.2 1 1 1 2.2 2.6 2.6 2.4 1.4 2 1.6
Theory:
Unit Main Topics Course outlines Lecture(s)
Unit-1 Introduction Introduction and characteristics of computer 04
system,Generations,Classifications, Applications,
CentralProcessingUnit,Memory,l/Odevices, Introductiontooperatingsystem andits
types,Algorithm,Flowchart.
C Programming Basic program construction, Structure of a C program, Compilation process, 04
Basics preprocessor directives, Comments, Data types, Type conversions, Operators -
arithmetic, Relational, Logical, Conditional, Increment/decrement, Library functions,
Header files.
Loops and Decision | for loop, while loop, do loop, Various forms of if 04
Statements statement,switch statement, break statement, continue statement, go
fo statement.
Functions Defining functions, Passing arguments to functions, Returning values from functions, 04
Reference arguments, Storage classes.
Unit-2 | Pointers Pointers, Pointers to pointers, Declaring and initializing pointers, Pointer 04
expressions, Pointers and arrays, Pointers and strings.
Arrays Arrays and strings, Declaring an array, Initializing arrays, Accessing the array 04
elements, Working with multidimensional arrays, Declaring and initializing string
variables, String handling functions.
Structures and Declaring and initializing a structure, Accessing the members of a structure, Nested 04
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Union structures, Array of structures, Using structures in functions, Pointers and structures,
Declaring and initializing a union.
Files Reading and writing to text and binary files, Character 1/0, String I/O, File pointers, 04
Error handling, Redirection, Command line arguments.

Recommended Books:

1. RajaRamanV.,Fundamentals ofComputers,PHI.

2. Kernighan Brian W. and Ritchie, Dennis M, The C Programming language, Dorling Kingsley.

3. Balagurusamy, E., Programming in ANSI C, TMH Publications

Total=32
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Title of the course

: Elements of Electronics Engineering

Subject Code : ESEC-401
L T P Credits Weekly Load
2 0 0 2 2
COURSE OUTCOMES:
After successful completion of course, the students should be able to:
CO1:  Design simple combinational and sequential logic circuits.
C02:  Characterize semiconductors, diodes and transistors.
CO3:  Apply the basics of diode and transistor to analyse the operation of electronic devices.
CO04:  Design electronic circuits such as rectifiers, filters, voltage regulators, transistor amplifiers and operational amplifiers.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specifi
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 1 3 1 1 1 2 2 1 2 2 1 2 1 3
C02 3 1 3 1 1 1 1 3 2 2 1 2 1 - 1
CO3 3 3 3 3 1 1 2 1 3 2 2 1 - 2 -
CO4 3 1 3 1 3 1 2 2 2 3 3 1 1 2 1
Avg 3 1.5 3 1.5 1.5 1 1.75 2 2 2.25 2 1.25 1 1.25 | 1.25
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Number system | Decimal, binary, octal, and hexadecimal number system and their inter-conversions, Gray 8
and codes code, Excess-3 code.
Logic gates and Definitions, symbols and truth table of NOT, OR, AND, NAND, NOR, XOR, XNOR gates,
flip flops De-Morgan’s theorems, realization of basic gates using universal gates; realization of
simple Boolean equations using universal gates, introduction to K- map (3 variables),
logic diagram, truth table and operation of latches and flip flops: RS, T, D, JK.
Semiconductor | Semiconductor materials: Ge, Si, intrinsic and extrinsic semiconductors, p-type, n-type, p- 8
devices n junction theory and diodes, its V-I characteristic, equivalent model, diode applications-
half wave, full wave and bridge rectifier circuits, filter circuits: inductor filters, capacitor
filters, L- section filters, - section filters, comparison of filters, clippers and clampers,
Zener diode, its characteristics and application as a voltage regulator, LED, photodiode.
Unit-2 | Transistors Bipolar junction transistor (BJT): basic operation, biasing, concept of dc load line and 8
operating point selection, CB, CE, and CC configurations, BJT as an amplifier and switch,
introduction to JFET and MOSFET: construction and operation.
Operational Introduction, basic characteristics of ideal and practical Op-Amp, IC741 pin configuration, 8
amplifiers (Op- Op-Amp in different modes: inverting and non-inverting amplifier, basic applications:
Amps.) adder, subtractor, voltage follower, multiplier, differentiator & integrator, instrumentation
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amplifier.

Recommended Books:

Boylstad&Nashelsky, Electronic Devices & Circuits
Millman &Halkias, Integrated Electronics

Malvino, Electronic Principles

V.K. Mehta, ShaluMelta, Principles of Electronics
Donald L. Shilling & Charles Belowl, Electronic Circuits

o=

Total=32
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Title of the course : Applied Physics Lab
Subject Code : BSPH-402
L T P Credits Weekly Load
0 0 2 1 2
COURSE OUTCOMES:
After successful completion of course, the students should be able to
CO1:  Verify the theoretical formulations/ concepts of physics.
C0O2:  Know the art of recording the observations of an experiment scientifically.
CO3:  Learn by doing.
CO4:  Handle and operate the various elements/parts of an experiment.
CO5:  Understand the importance of an experiment in engineering &technology

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 1 1 1 1 1 2 2 3 2 1 3 1 1 1
C02 3 3 3 2 3 2 2 1 2 1 2 2 2 1 3
Co3 3 1 2 1 1 3 3 3 3 2 3 3 1 1 1
CO4 3 3 1 1 1 2 2 2 2 3 1 1 2 1 3
CO5 2 1 3 1 1 2 3 2 2 2 2 2 2 1 3
Avg. 28 1.8 2 1.2 14 2 24 2 24 2 1.8 22 1.6 1 22

List of Experiments:

1.
2.

3.
4
5.

10.
1.
12.
13.
14.
15.

To determine the frequency of a tuning fork using sonometer.

To determine the frequency of an electrically maintained tuning fork by Melde's

experiment.

To investigate resonance in forced oscillations and to find the spring constant.

To verify the inverse square law of radiation using Photoelectric effect.

To determine the value of Planck's constant and photoelectric work function of the material of the cathode using
photoelectric cell.

To determine the frequency of an unknown signal by drawing the Lissajous patterns for various frequency ratios
and evaluative the phase difference between two sinusoidal signals applied to X and Y inputs of cathode ray
oscilloscope.

Determination of the value of e/m of an electron by helical method/Thomson method.

To determine the numerical aperture (NA) of a given multimode optical fibre by using laser beam.

To study the V-I characteristics of semiconductor diode.

To find the band gap of the semiconductor material using diode in reverse bias.

To determine the wavelength of He-Ne laser by diffraction method.

Use of Michelson-Morley interferometer for determining the wavelength of He-Ne laser.

To find the Curie temperature of the given ferrite material.

To calculate the dielectric constant of the given dielectric material.

To determine the specific rotation of sugar solution using Laurent's half-shade polarimeter.
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Title of the course : Elements of Electrical Engineering Lab
Subject Code : ESEE-402
L T P Credits Weekly Load
0 0 2 1 2
COURSE OUTCOMES:
After successful completion of course, the students should be able to
CO1:  Apply the knowledge of Electrical Engineering principles to solve DC and AC circuits.
CO2:  Formulate and analyze electrical circuits.
CO3:  Understand basic principles of electromagnetism to implement in electrical machines and transformers.
CO4:  Identify and select various electrical machines according to the applications.
CO5:  Apply the ethical principles for troubleshooting & installation of safety devices as per norms of engineering practice.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specifi
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 1 1 1 1 1 1 1 2 2 1 3 1 2 2
Cc0o2 2 3 1 1 1 1 1 1 2 1 1 2 1 1 2
Co3 3 1 1 1 1 1 1 1 2 1 1 3 3 1 1
CO4 3 2 1 1 1 1 1 1 2 2 1 1 2 1 2
CO5 1 1 1 1 1 3 1 3 2 1 1 2 2 2 1
Avg. 24 | 16 1 1 1 14 1 1.4 2 1.4 1 2.2 18 | 14 | 16

List of Experiments: (At least 10 experiments)

1.

ok wn

Study of various passive components and measuring instruments and their connections in electrical circuits.
Verification of Kirchhoff's current and voltage laws.

Measurement of voltage, current, phase angle, power and power factor in RL, RC and RLC circuits.
Implementation of various types of earthing.

Study of various types of protection devices e.g. fuses, Miniature circuit Breaker (MCB) and Earth leakage circuit
Breaker (ELCB)

Verification of Faraday’s laws and Lenz’s law.

Starting and reversing of DC and AC motors with various types of starters.

Verification of turns ratio of transformer

Determination of voltage regulation of transformer.

Fault diagnosis and removal in general electrical connection /apparatus.

To study the breakdown strength of transformer oil.

To measure the Insulation resistance of cable

Demonstration of cut-out sections of various machines.
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Title of the course : Elements of Computer Engineering Lab
Subject Code : ESCS-402

L T P Credits Weekly Load

0 0 4 2 4
COURSE OUTCOMES:
After successful completion of course, the students should be able to:
CO1:  Solve basic mathematical problems using programming
CO2:  Demonstrate the use of loop statements to solve iteration problems
CO3:  Implementtheconceptofmodularprogrammingandrecursionusingfunctions
CO4:  Implementation of decision statements and loops
CO5:  Create afile and add, append retrieve data using file handling

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specifi

Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo

CO1 3 3 3 2 3 3 1 1 3 3 3 2 2 1 2
C02 3 3 3 2 2 2 1 1 3 3 3 2 1 1 1
COo3 3 3 3 2 3 2 1 1 3 2 3 3 2 1 1
CO4 3 3 3 3 3 3 1 1 3 2 3 3 1 1 1
CO05 3 3 3 3 3 3 1 1 3 3 3 3 1 1 1
Avg. 3 3 3 24 2.8 2.6 1 1 3 2.6 3 3 14 1 1.2

List of Experiments:

L 0Nk WN e

WAP to find multiplication of two numbers.

WAP to swap two numbers without using third variable.

WAP to calculate temperature in Fahrenheit to Celsius using formula C= (F- 32)/1.8.
WAP to calculate Sum and Average of N numbers using sequence of statements.
WAP to convert integer arithmetic to a given number of day and month using switch case.

WAP to find maximum out of 3 numbers a, b &c using Control Statements (if, else, nested if, nested else).
WAP to find minimum out of 3 numbers a, b & c using Control Statements (if, else, nested if, else)
WAP to find whether entered number is palindrome or not.
WAP to check entered number is even or odd .

10. WAP to find whether entered year is leap year or not.

11.WAP to find factorial of positive integer using for loop.

12.WAP to print all the number between 1 to 100 which are divisible by7 using the concept of

loops.

13.WAP to generate Fibonacci series up to n using loops.

14.Write a program to calculate area of circle using function.
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15.Write an iterative function to calculate factorial of given number.

16.Write a recursive function to calculate factorial of given number

17.WAP to find even & odd up to a given limit using the concept of array and loops.

18.WAP to reverse a string.

19.WAP to find addition of two matrix of n*n order using the concept of 2 dimensional array

20.WAP to find multiplication of two matrix of n*n order using the concept of 2 dimensional
array.

21.WAP program to study the concept of structure.

22.WAP to implement the concept of switch and break statements.

23.WAP to implement the concept of continue statements.

24.WAP to create a data file, retrieve data from the file.

Note: The above-mentioned list of experiments is suggested list. Teacher may add more programs/ experiments as per requirement.
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Title of the course : Elements of Electronics Engineering Lab
Subject Code : ESEC-402
L T P Credits Weekly Load
0 0 2 1 2
COURSE OUTCOMES:
After successful completion of course, the students should be able to:
CO1:  Analyze and design various digital circuits using basic gates and flip flops.
co2 Design practical circuits using semiconductor diodes.
CO3:  Analyze various modes of transistors in different configurations.
CO4:  Design circuits using transistors and Op-Amps.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 1 3 3 2 2 1 1 3 2 1 2 2 1 2
Cc02 3 3 3 3 2 2 1 1 3 2 1 1 2 1 1
CO3 3 3 1 3 2 2 1 1 3 2 1 2 1 1 1
CO4 3 3 3 3 2 2 1 1 3 2 1 2 2 1 1
Avg. 3 2.5 25 3 2 2 1 1 3 2 1 175 | 1.75 1 1.25

List of Experiments:
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Verification of the truth tables ofbasic gates, e.g., 7400, 7402, 7404, 7408, 7432, 7486.
Design all other gates using NAND and NOR gates.

Design S-R flip-flop using NOR/NAND gates.

Verify the truth table of J-K flip-flop (7476), D flip-flop (7474) and T flip-flop.

To observe and analyze V-I characteristics of PN junction diode.

To observe and analyze V-I characteristics of Zener diode.

Design and analysis of half wave rectifier with capacitor filter.

Design and analysis of center tap full wave rectifier with capacitor filter.

Design and analysis of bridge type full wave rectifier with capacitor filter.

Design and analysis of Zener as a voltage regulator.

To observe V-I characteristic of PNP and NPN transistor in common base configuration.
Design and analysis of Op-Amp as an inverting amplifier & non-inverting amplifier.
Design and analysis of Op-Amp as an integrator & differentiator.

To observe V-I characteristic of JFET.

To observe V-I characteristic of MOSFET.
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Title of the course

: Engineering Mechanics

Subject Code : ESME-501
L T P Credits Weekly Load(hrs)
3 1 0 4 4
COURSE OUTCOMES:
After successful completion of course, the students should be able to
CO1:  Understand the importance of mechanics in the context of engineering.
CO2:  Calculate and analyze the various forces acting on engineering component
CO3:  To apply the different principles to study the motion of a body, and concept of relative velocity and acceleration.
CO4:  Analyse various forces acting on elements of truss
CO5:  To identify the basic elements of a mechanical system and write their constitutive equations.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
Cos Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 3 2 3 2 2 2 3 2 3 2 2 2 1 -
co2 | 2 3 3 2 3 3 3 2 3 2 3 3 1 - 1
CO3 2 2 3 3 2 2 2 3 2 3 2 2 1 2 2
CO4 2 3 3 3 3 3 2 3 3 2 3 2 2 1 -
Cco5 | 3 2 3 2 3 2 2 2 3 2 2 2 1 2 1
Avg. 24 | 26 | 28 | 26 | 26 | 24 | 22 | 26 | 2.6 2.4 2.4 2.2 14 | 15 | 133
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Fundamental of | Mechanics and its relevance, Fundamental concept of mechanics and applied mechanics,
Mechanics idealization of mechanics, Basic dimensions and units of measurements, concept of rigid 03
bodies, Laws of Mechanics
Laws for Forces | Control Scalars and Vectors, Vector operations, Vector addition of forces, Force and its
effects, characteristics of force vector, Bow's notation 04
Force systems: Coplanar and Space force systems. Coplanar concurrent and non-
concurrent forces. Free body diagrams
Resultant and Concept of equilibrium; Parallelogram law of forces, equilibrium of two forces; super 04
components of position and transmissibility of forces, Newton's third law, triangle law of forces, different
forces cases of concurrent, coplanar two forces systems, extension of parallelogram law and
triangle law to many forces acting at one point.
Polygon law of Triangle law to many forces acting at one point - polygon law of forces, method of 04
forces resolution into orthogonal components for finding the resultant, graphical methods, special
case of three concurrent, coplanar forces, Lami's theorem
Moments & Concept of moment, Varignon's theorem, Principle of moments, Moment of forces about a 04
Couples specified axis, concept of couple - properties and effect, Moment of couple, Movement of

force on rigid body, Resultant of force and couple system, Reduction of force and couple
system, Parallel forces - like and unlike parallel forces, calculation of their resultant.
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Trusses Simple trusses, analysis of simple truss, Method of Joints, Method of sections 04
Unit-2 Friction Concept of friction, Characteristics of Dry friction, Laws of Coulomb friction, limiting
friction, coefficient of friction; sliding friction and rolling friction, Belt friction, Ladder friction. 04
Centre of gravity | Concept of gravity, gravitational force, centroid and centre of gravity, centroid for regular 06
and Moment of lamina and centre of gravity for regular solids. Position of centre of gravity of compound
Inertia bodies and centroid of composite area. CG of bodies with portions removed, Moment of
Inertia: First and second moment of area; Radius of gyration, Moment of inertia of simple
and composite bodies.
Simple Lifting Concept of machine, mechanical advantage, velocity ratio and efficiency of a machine, 03
Machines their relationship, law of machine, Simple machines: Wheel and axle, pulley systems,
Simple screw jacks
Kinetics of a Types of motion, linear motion with uniform velocity, uniform & varying acceleration, 06
particle motion under gravity, motion of projectiles, concept of relative and resultant velocity.
Newton's laws of motion, equation of motion for system of particles, D' Alembet's
Principle, Motion of connecting bodies. Concept of momentum, Impulse momentum,
Conservation of momentum and energy, Principle of work and energy
Kinetics of a Introduction, Equation of motion for a rigid body, Angular Motion of Rigid Bodies,
rigid body D’Alembert’s principle applied to bodies having linear and angular motion. Equation of
dynamic equilibrium, Maximum acceleration and retardation of vehicles running on 06

inclined planes.

Recommended Books:
J. L. Mariam & L. G. Kraige , Engineering Mechanics. John Wiley & Sons

R. C. Hibbeler, Engineering Mechanics (Static & Dynamics), Prentice Hall

Beer & Johnston, Engineering Mechanics (Static & Dynamics), McGraw Hill
Boresi&Schimidt, Engineering Mechanics (Static & Dynamics), Cengage Learning
R. K. Rajput, Engineering Mechanics, Dhanpat Rai Publication, New Delhi

S. Rajshekharan, Engineering Mechanics, Vlkas Publishing House , New Delhi

1.

2
3.
4.
5
6

Total=48
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Title of the course

: Applied Thermodynamics

Subject Code : PCME 511
L T P Credits Weekly Load (hrs)
3 1 0 4 4
COURSE OUTCOMES:

After successful completion of course, the students should be able to

CO1: Able to identify the various types of engines along with their working.

CO02: Able to conduct experiments on performance analysis of engines.

CO3: Develop the basic knowledge the steam engines/ steam nozzle/ steam turbine.

CO4: Able to conduct experimentation on performance analysis of jet propulsion/ compressors.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
COs Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo on
Co1 3 3 2 1 3 2 3 2 3 2 2 2 2 1 1
co2 | 3 3 3 3 1 3 2 |3 2 3 2 3 1 2 1
co3 | 3 3 3 2 2 3 2 2 2 2 3 2 1 2 2
co4 | 3 3 3 2 2 3 2 3 3 3 2 2 2 1 2
Avg. 3 3 2.75 2 2 275 |225| 25 | 25 2.5 225 | 225 | 15 | 15 | 15
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Internal Introduction to I.C. Engines and their classification, Engine components, Nomenclature,
Combustion Comparison of S.I. & C.I. engine, Working principles of 2-stroke and 4-stroke engine, 07
Engines Comparison of 2-stroke and 4-stroke engine, Gas power cycle, Introduction of different
cycles, Carnot cycle, Otto, Diesel cycle, Dual cycle. Analysis of Otto cycle, Diesel cycle &
Dual cycles.
Combustion in Introduction, Combustion in S.1. engine, Flame front propagation, Factor influencing flame
S.l. Engine speed, pre-ignition, abnormal combustion, Phenomena of knock in S.I. engine, Effect of 07
engine variables on knocking.
Combustion in Stages of Combustion in C.I. engine, Factors affecting delay period, Phenomena of 06
C.l. Engine knocking in C.l. engine, Comparison of knocking in S.I. & C.I. engine
Steam Engines: | Parts of steam engine and their function, Working of steam engine, Indicator diagram 04
(Theoretical & actual), Diagram factor, IHP, BHP, Mechanical efficiency, Compounding of
steam engines.
Unit-2 Steam Nozzles Introduction to nozzles & types, Equation of continuity, Steady flow energy equation,
and Steam Momentum equation, Nozzle efficiency, Calculation of nozzle area in adiabatic and 08
Turbines: frictionless flow, Mass flow rate through nozzle.
Steam Turbines:Rankine's cycle, Principle of operation of steam turbine, Types of steam
turbines, Simple impulse turbine, Compounding of impulse turbine, impulse reaction
turbine, Reaction turbine, Velocity diagram of impulse turbine, effect of blade friction on
velocity diagram, Blade or diagram efficiency, gross stage efficiency.
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Gas Turbines:

Simple open cycle gas turbine, Actual Brayton's cycle, Rate & work ratio, Open cycle gas
turbine with regeneration, Open gas turbine cycle with reheat, Open gas turbine with inter
cooler, Comparison between closed cycle gas turbine & open cycle gas turbine,
advantages & disadvantages of gas turbine over steam turbine, application of gas turbine.

07

Jet Propulsion

Introduction to turbojet engine, Thrust power propulsive efficiency, Thermal efficiency
relations, Advantages & disadvantages of jet propulsion over other system, Operation of
rocket engine using solid, Liquid propellant.

04

Compressors

Types of compressors, Reciprocating, centrifugal, screw comp. etc., Work done in single
& multi cylinder compressor, Inter-cooling, Principle of minimum work for multi
compressor, Efficiency.

05

Recommended Books:
1.

I

Total-48

Mathur & Sharma, I.C. Engine. Dhanpat Rai & Sons Pubilsher
P.K.Nag, Thermodynamics, TMH Pubilsher

Thermodynamics (Vol. I-1ll) R.Yadav, CPH Pubilsher
V.P.Vasandhani, Heat Engineering, Khanna Pubilsher
P.L.Ballaney, Thermal Engineering, Khanna Pubilsher
0.P.Single, Engineering Thermodynamics, TMH Pubilsher
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Title of the course

: Manufacturing Process

Subject Code : PCME-512
L T P Credits Weekly Load (hrs)
3 0 0 3 3
COURSE OUTCOMES:
After successful completion of course, the students should be able to
CO1:  Select tool materials for specific operation.
CO2:  Identify and use of various cutting tool.
CO3:  Understand metal finishing operations such as metal spraying & coating etc.
CO4:  Perform operations on Lathe, milling, shaping, planning, drilling, broaching etc.
CO5:  Understand various types of casting processes.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
COs Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
Co1 3 3 2 3 2 2 2 3 2 3 2 2 1 1 1
co2 | 2 3 3 2 3 3 3 2 3 2 3 3 2 2 1
co3 | 2 2 3 3 2 2 2 3 2 3 2 2 1 2 3
co4 | 2 3 3 3 3 3 2 3 3 2 3 2 2 1 2
Cco5 | 3 2 3 2 3 2 2 2 3 2 2 2 2 1 3
Avg. 24 | 26 | 28 | 26 | 26 | 24 | 22 | 26 | 2.6 2.4 2.4 2.2 16 | 14 2
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Cutting Tools Various types of single point and multi point cutting tools and their uses. Cutting speed, 04
and Cutting tool | feed and depth of cut. Machinability and tool life, use of coolants, types of cutting fluids.
Materials Cutting Tool Materials -Properties of cutting tool material, study of various cutting tool
materials viz. high-speed steel, tungsten carbide, stellite, ceramics and diamond.
Foundry Introduction to casting, advantages & limitations, sand moulding- materials, properties of 04
moulding sand, types of moulding sand, testing of moulding sand. Safety precautions in
foundry, Pattern- types & materials, pattern allowances, core prints, cores. Types of
moulds, Step involved in making a mould, Molding boxes, hand tools used for mould
making, Molding processes: Bench molding, floor molding, pit molding and machine
molding. Elements of gating system, Pouring basin, sprue, runner, gates, Types of risers,
location of risers, Directional solidification. Principle, working and applications of Die
casting: Pressure die casting, Investment and Centrifugal casting.
Forming Press Working - Types of presses, type of dies, Press Operations-Shearing, piercing, 04
processes trimming, punching, notching, shaving, gearing, embossing, stamping. Introduction to
forging, extrusion and rolling processes.
Lathe Principle of turning, Description and function of various parts of a lathe, work holding 04

devices, lathe operations :- plain and step turning, facing, parting off, taper turning,
eccentric turning, drilling, reaming, boring, threading and knurling, form turning,
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spinning, machining time. lathe accessories: - centers, dogs, different types of chucks,
collets, face plate, angle plate, mandrel, steady rest, follower rest, taper turning
attachment, tool post grinder. brief description of capstan and turret lathe. Principle of
boring, classification of boring machines.

Drilling

Principle of drilling, classification of drilling machines and their description, various
operations performed on drilling machine - drilling, spot facing, reaming, boring, counter
boring, counter sinking, hole milling, tapping, speeds and feeds during drilling, machining
time, types of drills and their features, nomenclature of a drill, drill holding devices, types
of reamers.

04

Unit-2

Welding

Principle of welding, Classification of welding processes, Advantages and limitations of
welding, Industrial applications of welding, types of welding joints, Welding positions and
techniques, symbols. Safety precautions in welding shop. Soldering and brazing. Gas and
Arc Welding Processes.

04

Milling

Specification and working principle of milling machine, classification, brief description and
applications of milling machines, up milling and down milling. column and knee type
milling machine, milling machine accessories and attachment - arbors, adaptors, collets,
vices, circular table, indexing head and tail stock, vertical milling attachment shover chuck
and rotary table, work holding devices, other milling operations — face milling, angular
milling, form milling, straddle milling and gang milling, cutting speed and feed, simple
numerical problems.

04

Shaping and
Planing

Working principle of shaper and planer, type of shapers, type of planers, quick return
mechanism applied to shaper and planer machine, work holding devices used on shaper
and planer, types of tools used and their geometry, specification of shaper and planer,
speeds and feeds in above processes.

04

Broaching

Introduction, types of broaching machines — Single ram and duplex ram horizontal type,
vertical type pull up, pull down, push down, elements of broach tool, broach tooth details -
nomenclature, types, and tool material

04

Metal Finishing
Processes

Purpose of finishing surfaces, Surface roughness-Definition and units, grinding, various
elements of grinding wheel — abrasive, grade, structure, bond, common wheel shapes
and types of wheel, specification of grinding wheels as per BIS, truing, dressing,
balancing and mounting of wheel, grinding methods — surface grinding, cylindrical
grinding and centreless grinding, Honing Process, its applications, Description of hones,
Brief idea of honing machines, Lapping process, its applications, Description of lapping
compounds and tools, Brief idea of lapping machines,

Polishing, Buffing

04

Recommended Books:
Malik & Ghosh, Manufacturing Science, EWP

Pandey & Singh, Production Engineering Science, standard publisher
A.Bhattacharya, Metal Cutting Theory, Central Publisher

Kalpakjian, Manufacturing Engineering And Technology, Pearson Publisher

1.

2,
3.
4

Total =40
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Title of the course : Fluid Mechanics and Machinery

Subject Code : PCME 513
L T P Credits Weekly Load
3 1 0 4 4
COURSE OUTCOMES:
After successful completion of course, the students should be able to
CO1:  Tolearn fluid properties, types of fluid and to apply this knowledge for understand of static fluid behaviour.
C02:  Understand the principles of submerged surface and floating surfaces
CO3:  Understand the kinematics and dynamics of fluid flow
CO4:  Differentiate between various turbines and its principle.
CO5:  Understand mechanics of various pumps and its characteristics

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
COs Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo
CO1 3 3 3 2 2 2 3 2 3 2 1 3 1 2 2
co2 | 3 2 3 3 3 2 3 3 2 3 2 3 2 3 1
Co3 | 2 3 3 2 2 1 2 2 2 3 2 3 3 1 2
co4 | 3 3 3 3 3 3 2 3 2 2 1 2 1 2 3
Co5 | 2 1 2 3 3 3 2 2 2 2 2 3 1 2 2
Avg. | 26 | 24 | 28 | 26 | 26 | 22 |24 |24 |22 | 24 1.6 28 | 1.6 2 2
Theory
Unit Main Topics Course outlines Lecture(s)
Unit-1 Fundamental Definition of fluid, distinction between solid and fluid, fluid properties: viscosity, surface 03
concepts tension, capillarity, vapour pressure; types of fluid
Fluid statics Control volume, forces on fluid element, fundamental equation of fluid statics, pressure 06
and devices for its measurement, centre of pressure, buoyancy, centre of buoyancy,
meta-centre, meta-centric height, hydrostatic thrust on submerged bodies
Kinematics of Scalar and vector fields, flow field and methods of describing fluid motion, classification of 06
fluid fluid flow, motion of fluid particle along a curved path, velocity and acceleration of fluid
particle, rate of discharge, continuity equation in differential form in different co-ordinate
systems, velocity potential, rotation, circulation, vorticity, stream lines, path lines, streak
lines, stream function, flow net, conservation of momentum- equation of motion and
momentum theorey
Dynamics of Fluid dynamics, control volume and control surface, energy and its different form used in 06
fluid flow fluid mechanics, Euler's equation of motion, Bernoulli's theorem, application of Bernoulli's
theorem, Euler’s equation along a streamline, Application of Bernoulli’s theorem. Different
types of flow syllabus.
Unit-2 Impact of jet Dynamic force exerted by fluid jet on stationary/ moving, vertical, inclined, flat and curved 03
plates.
Pelton Wheel Element of hydroelectric power plant, efficiencies of hydraulic turbines; Classification of 05
and impulse turbines. Pelton wheel turbine, main component and their function, turbine power, nozzle
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turbine

and jet diameter, No. of jets, mean diameter of a Pelton runner, selection of a speed, jet
ratio, minimum no. of buckets and other impulse turbine. Design of Pelton turbine runner.
Force, power and efficiency. Unit and specific quantities, Specific speed.

Reaction turbine | Francis turbine, work done and efficiency of Francis turbine, Design of Francis turbine 04
runner. Kaplan turbine, work done & efficiency of Kaplan turbine, Cavitation and its effect.
Draft tube theory and it's type, efficiency of draft theory.
Reciprocating Classification of pumps, main parts of a reciprocating pump, working principle. Discharge, 04
pumps work done and power requirement in a reciprocating pump. slip of a reciprocating pump.
Effect of accelerating piston on velocity and acceleration in the suction and delivery pipe.
Indicator diagram. Air vessel
Centrifugal Working principle and operation, classification, Main components, discharge, Head of a 04
pumps pump, power, determination ofdifferent losses of head in pipe line and pipe fitting.
Efficiencies of Centrifugal pump. Priming of pump. Cavitation in pumps. Net positive
section head. Selection of a centrifugal pump.
Hydraulic 03
Machines

Recommended Books:
White, Fluid Mechanics, McGraw Hill

Munson , Fundamentals of Fluid Mechanics, John Wiley & Sons
Cenegal, Fluid Mechanics, McGraw Hill

Modi & Seth, Fluid Mechanics & Fluid Machines, Standard Publishers
D. S. Kumar, Fluid Mechanics & Fluid Machinery, Kataria& Sons

A.K Jain, Fluid Mechanics, Khanna Publishers

Om & Biswas, Fluid Mechanics & Fluid Machines, Tata McGraw-Hill.
J. Lal, Fluid Mechanics, Metropolitan

© NGk w2

Total=44
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Title of the course : Principles of Management
Subject Code : HSMC-501

L T P Credits Weekly Load

3 0 0 3 3
COURSE OUTCOMES:

After successful completion of course, the students should be able to

CO1:
CO2:

COa3:
CO4:
CO5:

Pre-requisite knowledge:

The scope of this paper is to familiarize students with the concepts of OB knowledge to management practices.

This course aims to provide insights necessary to understand behavioural processes at individual, team and

organizational level

To enable students to learn how to influence the human behaviour in organisations.
To understand the behaviour of employees which affect the organisational environment.
To achieving higher productivity and accomplishing goals of the organization.

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specifi

COs Outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pgo

CO1 3 3 3 1 1 1 1 2 1 2 1 2 1 2 1

C0O2 3 3 3 1 1 1 2 3 3 2 2 2 1 2 2

COo3 3 3 3 1 1 2 1 3 2 2 1 2 1 2 1

CO4 3 3 3 1 1 2 3 2 2 1 1 2 1 1 2

C05 3 3 3 1 1 1 1 2 3 1 2 2 1 3 1

Avg. 3 3 3 1 1 14 1.6 24 22 1.6 14 2 1 2 14

Theory:

Unit Main Topics Course outlines Lecture(s)

Unit-1 Definition of management, science or art, manager vs. entrepreneur; Types of managers 10
managerial roles and skills;

Evolution of management- scientific, human relations, system and contingency
approaches, Corporate Social Responsibility

Current trends and issues in management. Nature and purpose of Planning, types of 12
Planning, objectives, setting objectives, policies, Strategic Management, Planning Tools

and Techniques, Decision making steps & processes.

Unit-2 Nature and purpose of Organizing, formal and informal organization, organization 14
structure, types, line and staff authority, departmentalization, delegation of authority,
centralization and decentralization, job design, human resource management, HR
planning, Recruitment selection, Training & Development, Performance Management,

Career planning and Management.
Directing, individual and group behavior, motivation, motivation theories, motivational 12

techniques, job satisfaction, job enrichment, leadership, types & theories of leadership,
effective communication.

Controlling, system and process of controlling, budgetary and non-budgetary control
techniques, use of computers and IT in management control, productivity problems and
management, control and performance, direct and preventive control, reporting.




UG Syllabus for Mechanical Engineering | 2019
Onward

Total-48

Recommended Books:

1. Robins S.P. and Couiter M., Management, Prentice Hall India, 10th ed., 2009.

2. Stoner JAF, Freeman RE and Gilbert DR, Management, 6th ed., Pearson Education, 2004.
3. Tripathy PC & Reddy PN, Principles of Management, Tata McGraw Hill, 1999.
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Title of the course : Applied Thermodynamics Lab
Subject Code : PCME 514

L T P Credits Weekly Load

0 0 2 1 2
COURSE OUTCOMES:

After successful completion of course, the students should be able to

CO1: Able to identify the various types of engines along with their working.

CO02: Able to conduct experiments on performance analysis of engines.

CO3: Develop the basic knowledge the steam engines/ steam nozzle/ steam turbine.

CO4: Able to conduct experimentation on performance analysis of jet propulsion/ compressors.

Pre-requisite knowledge:

CO/PO Mapping: (Strong(3) / Medium(2) / Weak(1) indicates strength of correlation):

Programme Outcomes (POs) Programme Specific
COs Outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O Pgo Pio
CO1 3 3 2 1 3 2 3 2 3 2 2 2 1 2 1
CO2 3 3 3 3 1 3 2 |3 2 3 2 3 2 2 1
CO3 3 3 3 2 2 3 2 2 2 2 3 2 1 2 3
CO4 3 3 3 2 2 3 2 3 3 3 2 2 2 1 2
Avg. 3 3 2.75 2 2 2751225 | 25 | 25 2.5 225 | 225 | 15 | 175|175

List of Experiments:

SN WD~

Constructional details and working of 2-stroke petrol engine.

Constructional details and working of 4-stroke petrol engine.

Constructional details and working of 4-sytokr diesel engine.

To find the performance of a diesel engine (B.H.P, thermal efficiency, fuel consumption, air consumption.)
Make a heat balance sheet of 4-stroke single cylinder diesel engine.

Morse test on 4-stroke 4 cylinder petrol engine.

To Analyses the exhaust gases of a vehicle with the help of a exhaust gas analyses.

To find out the flash point and fire point of kerosene.

Constructional details and working of steam engine.

Constructional details and working of turbojet engine.
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Title of the course : Fluid Mechanics and Machinery Lab
Subject Code : PCME 515

L T P Credits Weekly Load

0 0 2 1 2
COURSE OUTCOMES:

After successful completion of course, the students should be able to

CO1:  Tolearn fluid properties, types of fluid and to apply this knowledge for understand of static fluid behaviour.

CO2:  Understand the kinematics and dynamics of fluid flow
CO3:  Differentiate between various turbines and its principle.
CO4:  Understand mechanics of various pumps and its cha