Mechanical Engineering

S.No|Course Code |[Course Name L |T (P (C
1 ME 207 Thermodynamics 2 |1 [0 |6
2 ME 203 Fluid Mechanics 2 |1 [0 |6
3 ME 222 Mechanics of Materials 2 |1 |10 |6
4 ME 204 Manufacturing Processes - | 3 {0 |0 |6
5 ME 205 Machine Drawing and 3D Modelling Laboratory 0 10 (3 |3
6 EE 221 Introduction to Probability (1st Half) 3 {0 [0 |3
7 ME 212 Manufacturing processes and Metrology Laboratory 0 (0 (3 |3
8 HS 201 Economics 3 10 [0 |6
Total Credits 39
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Title of the course |Thermodynamics
(L-T-P-C) (2-1-0-6)
Pre-requisite )

courses(s) Nil

Course content

Thermodynamic Systems, properties & state, process &cycle

Heat & Work: Definition of work and its identification, work done at the moving
boundary, Zeroth law,

Properties of pure substance: Phase equilibrium, independent properties, and
equations of state, compressibility factor, Tables of thermodynamic properties &
their use, Mollier Diagram First law: First law for control mass & control volume
for a cycle as well as for a change of state, internal energy & enthalpy, Specific
heats; internal energy, enthalpy & specific heat of ideal gases. SS process, Transient
processes.

Second Law of Thermodynamics: Reversible process; heat engine, heat pump,
refrigerator; Kelvin- Planck & Clausius statements ,Carnot cycle for pure substance
& ideal gas, Concept of entropy; the Need of entropy definition of entropy; entropy
of apure substance; entropy change of areversible & irreversible processes; principle
of increase of entropy, thermodynamic property relation, corollaries of second law,
Second law for control volume; SS & Transient processes; Reversible SSSF process;
principle of increase of entropy, Understanding efficiency.

Irreversibility and availability: Available energy, reversible work & irreversibility
for control mass and control volume processes; second law efficiency.

Thermodynamic relations: Clapeyron equation, Maxwell relations, Thermodynamic
relation for enthalpy, internal energy, and entropy, expansively and compressibility

factor, equation of state, generalized chart for enthalpy.

Thermodynamic Cycles: Otto, Diesel, Duel and Joule Third Law of Thermodynamics

Texts/References

1. Sonntag R., Claus B. & V. Wylen G, Fundamentals of Thermodynamics, John Wiley,
2000.

2. G Rogers, YR Mayhew, Engineering Thermodynamics Work and Heat Transfer,
Pearson 2003

3. JP Howell, PO. Bulkins, Fundamentals of Engineering Thermodynamics,
McGraw Hill, 1987

4. Y Cengal, M A Boles, Thermodynamics: An Engineering Approach, Tata McGraw
Hill, 2003.

5. Michael J. & H.N. Shapiro, Fundaments of Engineering Thermodynamics, John
Wiley, 2004.
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Title of the course |Fluid Mechanics
(L-T-P-C) (3-0-0-6)
Pre-requisite )

courses(s) Nil

Course content

Introduction :Scope, definition of fluid as continuum, fluid properties.(2hr)
Fluid Statics: Pressure at a point, basic equation for pressure field, pressure
variation(fluid  at  rest):standard  atmosphere, = Measurement of  pressure
manometer,Hydrostatics force on a plane and curve surface, Buoyancy, flotation and
stability, pressure variation in a fluid with rigid body motion linear motion, rigid body
rotation(4hr)
Elementary Fluid Dynamics: Statics, stagnation pressure, Bernoulli Equation
assumptions(4hr)
Fluid Kinematics The velocity filed : Eulerian and Largrangian flow descriptions, steady
and deformation, Acceleration field: material derivative, unsteady and convective effects.
Control volume and system representation : Reynolds’ Transport Theorem, physical
interpretation, steady, unsteady effects, moving control volume, potential function(6Hr)
Integral approach Conservation of mass derivation of continuity, fixed, non-deforming
control volume, moving non-deforming control volume, deforming control volume.
Conservation of momentum: linear momentum and moment of momentum equation and
their application., comparison of energy equation with Bernoulli’s equation(6hr)
Differential approach : linear motion and angular motion with deformation, Conservation
of mass: differential form of continuity equation, stream function, Conservation of linear
momentum, Inviscid flows, Irrotational flow(6hr)
Viscous flow : Stress relationships,NS Equations, Simple solutions for viscous flows(4hr)
Dimensional analysis Buckingham’s II-theorem,Dimensionless groups & their
importance ( 3hr)
Viscous Flow in Pipes : General characteristics of pipe flow, fully developed laminar and
turbulent flow, turbulent shear stress, turbulent velocity profile, Pipe Flow rate
measurement.(4hr)
Boundary layer: Boundary layer characteristics boundary layer structure and
thickness on a plate, Blasius boundary layer, momentum integral boundary layer
equation for a flat plate(4hr)

Texts/References

1.Yunus A. Cengel, John M. Cimbala, Fluid Mechanics, Tata McGraw Hill
Education,2011

2.F.M.White Fluid Mechanics, Seventh Edition, Tata McGraw Hill Education,2011,

3.Kundu,Pijush K., and Ira M.Cohen.Fluid Mechanic, Elsevier,2001
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Title of the course

Mechanics of Materials

(L-T-P-C) (2-1-0-6)
Pre-requisite )
courses(s) Nil

Course content

Module 1: Basics: Fundamentals of mechanics of deformable solids. Concepts of
stress and strain and their relationships. Axially loaded members - Normal stress and
strain, Simple (direct) shear stressand strain, Hooke’s law, Stresses on inclined planes
under axial loading, thermal stresses and strains, statically indeterminate problems.
Elastic strain energy under axial loads.

Module 2: Torsion: torsion of circular cross-section shafts (Solid and hollow sections):
Deformation field, Torsion formulae for stresses and angular deflection, Elastic strain
energy under torsion, Closely-wound helical springs — stresses and deflections.

Module 3: Bending: Euler — Bernoulli model: normal and shear stresses, deflections
for symmetric bending. Statically indeterminate problems, Elastic strain energy under
flexure.

Module 4: Combined stresses: State of stress and strain at a point , transformation
laws , Mohr’s circle diagram for stress and principal stresses, thin walled structures

: thin cylinders and spheres. Theories of failure: Maximum Normal-Stress theory,
Maximum shear-stress theory and Maximum Distortional-energy theory.

Module 5: Energy methods — Castigliano’s theorem and its applications, fictitious-
load method. Stability of structures — Buckling of idealized and elastic columns

Texts/References

TEXTBOOKS: 1) S.H Crandall, N.C Dahl and S.J Lardner, An Introduction to

Mechanics of Solids, Tata McGraw Hill, Third Edition, 2012. 2) E.P. Popov,

Engineering Mechanics of Solids, Prentice Hall of India, 2nd edition, 2012.

REFERENCES:

1. J. M. Gere and Goodno, Mechanics of Materials, 7th ed, Cengage Learning India, 2012.

2. J.P Den Hartog, Strength of Materials, Dover, 1949.

3. J.M Gere and S.P Timoshenko, Mechanics of Materials, CBS Publishers, 1986

4. R. C. Hibbeler, Mechanics of Materials, Pearson, 10th edition, 2016 .

5. S.P Timoshenko and D.H Young, Elements of strength of Materials, 5th ed,

Affiliated East West Press, 1976.

6. F. P. Beer, E. R. Johnston Jr., John T. DeWolf, D. F. Mazurek, Mechanics of Materials,

McGraw- Hill Education; 7th edition, 2014

7. M. Salvadori and R. Heller, Structure in Architecture, Prentice Hall Inc, 1963.

8. S.P Timoshenko, History of Strength of Materials, Dover, 1983.

9. M. H. Sadd, Elasticity: Theory, Applications, and Numerics, 1st ed, Elsevier India,
2006.
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Title of the course

Manufacturing Process I

(L-T-P-C) (2-1-0-6)
Pre-requisite
courses(s) Exposure to Mechanical Measurements

Course content

Casting processes: dispensable and permanent mould
processes; analysis of melting, pouring and solidification
phenomena; design of pattern, core, feeder and gating
system; casting defects and inspection.

Joining processes: fusion and solid-state welding; brazing
and soldering; weld joint design, cooling rate, and joint
properties; welding defects and inspection.

Bulk and Sheet Forming processes: rolling, forging,
extrusion and drawing; sheet metal working; forming limit
diagram; loads, friction and lubrication; forming defects and
inspection.

Powder processing: Powder manufacture, characterization, compaction and sintering;
metal injection moulding; hot and

cold iso-static pressing.

Polymers and Composites: Thermoplastics, thermosets,
elastomers and composites; related processes; injection
mould design; moulding defects and inspection.
Advanced processes: Free form fabrication (rapid

prototyping), and net shape manufacturing processes.

Texts/References

1. Ghosh A. and Mallick A.K., Manufacturing Science, Affiliated East West Press, 2001.

2. Rao P.N., Manufacturing Technology- Foundry, Forming and Welding, TMG Hill,
1987. Schey J., Introduction to Manufacturing Processes, Tata McGraw Hill, 2000.

3. DeGarmo E.P., Black J.T., Kohser R.A., Materials and Processes in Manufacturing,
PHI, 1997.

4. Pye R.G.W., Injection Mold Design, Longman Scientific & Technical, Essex, 1989.
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Title of the course

Machine Drawing and 3D Modelling

(L-T-P-C) (1-0-2-3)
Pre-requisite
courses(s) Exposure to Engineering Graphics Lab (ME 111)

Course content

Introduction: Engineering design process and drawings. Drawing standards. Computer
aided drafting and use of software packages for engineering drawings

Detachable Fasteners: Screw threads: conventional representations and specifications;
Threaded fasteners: Types, forms, standard, and specifications; Drawing of
connections; Foundation bolts; Locking Devices: Classification, principles of operation,
standard types and their proportions; Shaft Couplings: Common types, standard
proportions for some couplings; Pipe Joints, common pipe connections

Permanent Fastenings: Rivets: Standard forms and proportions; Riveted Joints:
Common types of joints, terminology, proportions and representation; Welds:
Types of welds and welded joints, edge preparation, specifications, and
representation of welds on drawings Assembly Drawings:  withsectioning

and bill of materials. Assemblies involving machine
elements like shafts, couplings, bearing, pulleys, gears, belts, brackets. Engine
mechanisms-assembly. Detailed part drawings from assembly drawings

Tool Drawings: Jigs and fixtures

Production Drawings: Limits, fits, and tolerances of size and form; Types and grade,
use of tolerance tables and specification of tolerances, form and cumulative tolerances,
tolerance dimensioning; Surface quality symbols, terminology and representation on
drawings, correlation of tolerances and surface quality with manufacturing techniques

3D Modelling exercise: use of Reverse Engineering to disassemble and measure
components

Texts/References

1. K. L Narayana, P. Kannaiah, K. Venkata Reddy. Machine Drawing, 3rd Ed., New
age International Publishers, 2006.
2. K.C. Johan. Text Book of Machine Drawing, PHI Learning, 2009.
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Title of the course

Introduction to Probability

(L-T-P-C) (3-0-0-3)
Pre-requisite
courses(s) Basic calculus

Course content

Introduction: Motivation for studying the course, revision of basic math
required, connection between probability and length on subsets of the real
line, probability-formal definition, events and $\sigma$-algebra, independence

of events, and conditional probability, sequence of events, and Borel-Cantell
Lemma.

Random Variables: Definition of random variables, and types of random
variables, CDF, PDF and its properties, random vectors and independence,
brief introduction to transformation of random variables, introduction to
Gaussian random vectors.

Mathematical Expectations: Importance of averages through examples,
definition of expectation, moments and conditional expectation, use of MGF,
PGF and characteristic functions, variance and k-th moment, MMSE
estimation.

Inequalities and Notions of convergence: Markov, Chebychev, Chernoff and
Mcdiarmid inequalities, convergence in probability, mean, and almost sure, law of
large numbers and central limit theorem.

A short introduction to Random Process: Example and formal definition,

stationarity, autocorrelation, and cross correlation function, definition of
ergodicity.

Texts/References

1. Robert B. Ash, "'Basic Probability Theory," Reprint of the John Wiley & Sons,
Inc., New York, 1970 edition.
2. Sheldon Ross, A first course in probability," Pearson Education India, 2002.

3. Bruce Hayek, " An Exploration of Random Processes for Engineers," Lecture notes,
2012.

4.D. P. Bertsekas and J. Tsitisklis, “Introduction to Probability” MIT
Lecture notes, 2000  (link: https://www.vfu.bg/en/e-L earning/Math--

Bertsekas Tsitsiklis Introduction to probability.pdf)
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Title of the course

Manufacturing processes and Metrology laboratory

(L-T-P-C) (0-0-3-3)
Pre-requisite
courses(s) Introduction to Communication Systems

Course content

List of experiments:

Angle measurement using Sine bar

Chip Thickness measurement using microscope
Calibration of measuring instruments

Three Wire Method Of Measuring Pitch Diameter
Surface Roughness testing

Manual Milling

Manual Turning

Welding of Al, etc.

Shaping

Green Sand moulding.

Texts/References

. Jerzy A. Slade Coordinate Metrology: Accuracy of Systems and
Measurements ISSN2195-9862, Springer publisher

. Val Marinov Manufacturing Process Design Laboratory Manual,
Kendall/Hunt PublishingCompany, ISBN 1465275312, 9781465275318

. R. K. Rajput A Textbook of Manufacturing Technology: Manufacturing
Processes

. Ghosh and A. K. Mallik, Manufacturing Science, Affiliated East West Press,
1985. HMT,Production Technology, Tata McGraw Hill, 1980.

. J. Mcgeough, Advanced Methods of Machining, Chapman and Hall, 1988.
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Title of the course |Economics
(L-T-P-C) (3-0-0-6)
Pre-requisite

courses(s) -

Course content

Basic economic problems. resource constraints and

Welfare maximizations. Nature of Economics: Positive and normative
economics; Micro and

macroeconomics, Basic concepts in economics. The role of the State in economic
activity; market and government failures; New Economic Policy in India.

Theory of utility and consumer’s choice. Theories

of demand, supply and market equilibrium. Theories of firm, production and
costs. Market structures.

Perfect and imperfect competition, oligopoly, monopoly. An overview of
macroeconomics, measurement and determination of national income.
Consumption, savings, and investments. Commercial and central banking.
Relationship between money, output and prices. Inflation - causes, consequences
and remedies. International trade, foreign exchange and balance payments,
stabilization policies : Monetary, Fiscal and

Exchange rate policies.

Texts/References

. 1. P. A. Samuelson & W. D. Nordhaus, Economics, McGraw Hill, NY,
1995.

. 2. A. Koutsoyiannis, Modern Microeconomics, Macmillan, 1975. R. Pindyck and D.
L. Rubinfeld, Microeconomics, Macmillan publishing company, NY, 1989.

3. R.J. Gordon, Macroeconomics 4th edition, Little Brown and Co., Boston,

1987.

. 4. William F. Shughart II, The Organization of Industry, Richard D. Irwin,
Illinois, 1990.

. 5. R.S. Pindyck and D.L. Rubinfeld. Microeconomics

Th (7  Edition), Pearson

Prentice Hall, New Jersey,

2009.

. 6. R. Dornbusch, S. Fischer, and R. Startz.
Macroeconomics (9th Edition), McGraw-Hill Inc. New York, 2004.
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