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CURRICULUM
(With effect from 2014-15)
SEMESTER- |
. No. of Hours Exam Maximum marks
CODE Subject L[T |PD] C | Hours | | E | Tot.
PME411 | Basic Mathematics for Engineering 3 1 - 3 3 40 60 100
PME412 | Engineering mechanics 3 1 - 3 3 40 60 100
PME413 | Manufacturing Technology-I 3 - 3 3 40 60 100
PME414 | Material Science & Metallurgy 3 - - 3 3 40 60 100
PME415 | Engineering Thermodynamics 3 - - 3 3 40 60 100
Total 15| 2 - 15 200 | 300 500
SEMESTER- Il
. No. of Hours Exam Maximum marks
CODE Subject LT |[PD]|C | Hours | | E | Tot.
Applied Mathematics for
PME421 Mechanical Engineers - | 3 1 j 3 40 60 100
PME422 | Mechanics of Solids 3 1 - 3 3 40 60 100
PME423 | Fluid Mechanics & Machinery 3 1 - 3 3 40 60 100
PME424 | Manufacturing Technology — II 3 - - 3 3 40 60 100
PME425 ObJect Oriented Programming 3 i i 3 3 40 60 100
Using C++
Total 15| 3 - 15 200 | 300 500
SEMESTER I
No. of Hours Maximum marks
. Exam
CODE Subject
J L | T |PD| Cc |Hours | | E | Tot.
PME431 épp!led Mathematics for Mechanical 3 1 i 3 3 20 60 100
ngineers - I
PME432 | Kinematics of Machines 3 1 - 4 3 40 60 100
PME433 | Applied Thermodynamics 3 - - 3 3 40 60 100
PME434 | Applied Electrical & Electronics
. . 3 - - 3 3 40 60 100
Engineering
PME435 Enw_ronmental Science and 3 ) i 3 3 40 60 100
Engineering
Total 15 2 - 16 200 300 500




SEMESTER IV

. No. of Hours Exam Maximum marks
CODE Subject
L | T |PD| c |Hours | E Tot.
PME441 Applied _Mathem_atlcs for 3 1 i 3 3 40 60 100
Mechanical Engineers - llI
PME442 | eat Transfer 3 | - | - | 3 3 40 60 100
PME443 Dynamics of Machines 3 1 - 4 3 40 60 100
PME444 | Metrology And Measurements 3 i i 3 3 20 60 100
Systems
PME445 Thermal Engineering lab - - 3 2 3 40 60 100
Total 12 2 3 15 200 300 500
SEMESTER V
Code . No. of Hours Exam Maximum marks
Subject Hours
L T P/D C I E Tot.
PME451 | Power Plant Engineering 3 - - 3 3 40 60 100
PME452 | Eiuid power system 3 | - - 3 3 40 60 100
PME453 Design of Machine Elements 3 1 - 4 3 40 60 100
PME454 | Mechatronics 3 - - 3 3 40 60 100
PME455 | Mechatronics Lab - - 3 2 3 40 60 100
Total 12 1 3 15 200 300 500
SEMESTER - VI
_ No. of Hours Exam Maximum marks
Code Subject
L T | PD | c | Hours | E Tot.
PME461 | Computer Aided Design 3 - - 3 3 40 60 100
PME462 | Computer Integrated 3 ) i 3 3 40 60 100
Manufacturing
PME463 | Design of Transmission 3 1 i 4 3 40 60 100
Systems
PME464 | Finite Element Analysis 3 - - 3 3 40 60 100
PME465 | CAD/CAM Lab - - 3 40 60 100
Total 12 1 3 15 200 300 500




SEMESTER - VII

. No. of Hours Exam Maximum marks
Code Subject
L [ T [pD| c | Hours | E Tot.
PME471 Principles of Industrial 3 i ) 3 40 60 100
Management
PME472 | Total Quality Management 3 - - 3 3 40 60 100
PMEA473 .
(AtoL) Elective — | 3 - - 3 3 40 60 100
PME474 .
(Ato L) Elective — I 3 - - 3 3 40 60 100
PME475 | Project Work - - 9 6 3 40 60 100
Total 12 - 9 18 200 300 500

L : Lecture Periods;

T : Tutorial Periods;

P/D : Practical / Drawing Periods;

C : Credits

Total credits 15+15+16+15+15+15+15+18 =109

| : Internal Assessment;

E : External Assessment;
Tot. : Total Marks




Code

PME473A
PME473B
PME473C
PME473D
PME473E
PME473F
PME473G
PME473H
PME473|

PME473J

PME473K
PME473L

PME474A
PME474B
PME474C
PME474D
PME474E
PME474F
PME474G
PME474H
PME474l
PME474J
PME474K
PME474L

LIST OF ELECTIVE SUBJECTS
VII SEMESTER ELECTIVE —|

Subject

Energy Conservations in Industries
Plant layout and Material handling
Casting & Welding processes
Design of Jigs & Fixtures

Turbo Machines

Total Productive Maintenance
Gas Dynamics & Jet Propulsions
Vibration & Noise Control
Refrigeration and Air-Conditioning
Computational Fluid Dynamics
Nano Technology

Work Study and Cost Estimation

VIIIl SEMESTER ELECTIVE — I

Design of Heat transfer Equipments
Cryogenic Engineering

Internal Combustion Engines
Product Design & Development
Robotic Technology

Tribology

Nontraditional machining Processes
Theory of Metal Forming

Production of Automotive Components
Entrepreneurship Development

Non Destructive Evaluation

Additive Manufacturing Technology



SYLLABUS

SEMESTER - |
PMEA411 BASIC MATHEMATICS FOR ENGINEERING -1 | TpcC
3103
UNIT — I NUMERICAL SOLUTION OF ALGEBRAIC, TRANSCENDENTAL AND
SIMULTANEOUS EQUATIONS 9

Solution of algebraic and transcendental equations - Bisection method — Method of
false position (Regula-Falsi Method) - Newton-Raphson Iterative method - Solution of
linear simultaneous equations - Direct methods of solution: Gauss elimination method
, Gauss — Jordan method — Iterative methods of solution : Jacobi’'s method , Gauss —
Seidel method

UNIT- Il EIGEN VALUES, EIGEN VECTORS 9

Linear Transformations - Orthogonal transformations — Linear dependence of vectors -
Eigenvalues and Eigenvectors — Properties of Eigenvalues — Cayley Hamilton
theorem (without proof) — Reduction to diagonal form — Similarity matrices — Powers of
a matrix - Reduction of quadratic form to canonical form — Nature of a quadratic form
— Hermitian, Skew Hermitian and Unitary matrices

UNIT- Il MULTIPLE INTEGRALS AND THEIR APPLICATIONS 9

Double integrals - Change of order of integration - Double integrals in polar
coordinates - Areas enclosed by plane curves - Triple integrals — Volume as double
integrals - Volume as triple integral — Change of variables in double and Triple
integrals — Area of a curved surface Beta function - Gamma function - Relation
between Beta and Gamma functions

UNIT —IV LINEAR DIFFERENTIAL EQUATIONS 9

Operator D — Rules for finding complementary function — Inverse operator — Rules for
finding particular Integral — Working procedure to solve the equation - Method of
variation of parameters - Method of undetermined coefficients — Equations reducible
to linear equations with constant coefficients: Cauchy's homogeneous linear equation ,
Legendre's linear equation - Linear dependence of solutions - Simultaneous linear
equations with constant coefficients

UNIT- V VECTOR CALCULUS 9

Differentiation of vectors - Curves in plane - Velocity and acceleration - Scalar and
vector point functions - Del applied to scalar point functions : Gradient - Del applied
to vector point functions : Divergence and curl - Physical interpretation of
divergence and curl — Del applied twice to point functions - Del applied to products of
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point functions - Integration of vectors - Line integral - Surface integral - Green's
theorem in the plane (without proof) - Stoke's theorem (without proof) - Volume
integral - Gauss divergence theorem (without proof) - Irrotational fields

TEXT BOOK:
Grewal B.S, Higher Engineering Mathematics, 41st Edition, Khanna Publishers,
New Delhi, 2011.

REFERENCES

1 Alan Jeffrey, Advanced Engineering Mathematics, Academic Press

2 Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons

3 Gerald C.F and Wheatley P.O, Applied Numerical Analysis, Addison-Wesley
Publishing Company.



PME412 ENGINEERING MECHANICS LTPC
(STASTICS & DYNAMICS)

3103

UNIT- | 9

BASICS AND STATICS OF PARTICLES - Introduction — Units and Dimensions —
Laws of Mechanics — Lame’s theorem, Parallelogram and triangular Law of forces —
Vectors — Vectorial representation of forces and moments — Vector operations:
additions, subtraction, dot product, cross product — Coplanar Forces — Resolution and
Composition of forces — Equilibrium of a particle — Forces in space — Equilibrium of a
particle in space — Equivalent systems of forces — Principle of transmissibility — Single
equivalent force.

UNIT -lI 9
EQUILIBRIUM OF RIGID BODIES Free body diagram — Types of supports and their
reactions — requirements of stable equilibrium — Moments and Couples — Moment of a
force about a point and about an axis — Vectorial representation of moments and
couples — Scalar components of a moment — Varignon’s theorem — Equilibrium of
Rigid bodies in two dimensions — Equilibrium of Rigid bodies in three dimensions —
Examples

UNIT -llI 9
PROPERTIES OF SURFACES AND SOLIDS - Determination of Areas and Volumes
— First moment of area and the Centroid of sections — Rectangle, circle, triangle from
integration — T section, | section, - Angle section, Hollow section by using standard
formula — second and product moments of plane area — Rectangle, triangle, circle
from integration — T section, | section, Angle section, Hollow section by using standard
formula — Parallel axis theorem and perpendicular axis theorem — Polar moment of
inertia — Principal moments of inertia of plane areas — Principal axes of inertia — Mass
moment of inertia — Derivation of mass moment of inertia for rectangular section,
prism, sphere from first principle — Relation to area moments of inertia.

UNIT -IV 9
DYNAMICS OF PARTICLES - Displacements, Velocity and acceleration, their
relationship — Relative motion — Curvilinear motion — Newton’s law — Work Energy
Equation of particles — Impulse and Momentum — Impact of elastic bodies.

UNIT-V 9
FRICTION AND ELEMENTS OF RIGID BODY DYNAMICS - Frictional force — Laws of
Coloumb friction — simple contact friction — Rolling resistance — Belt friction-Ladder
friction- Translation and Rotation of Rigid Bodies — Velocity and acceleration —
General Plane motion of bodies.

TOTAL : 45 PERIODS



TEXT BOOK

1 Beer, F.P and Johnson Jr. E.R. “Vector Mechanics for Engineers”, Vol. 1
Statics and Vol. 2 Dynamics, McGraw-Hill International Edition, 2006 8" edition

REFERENCES

1 Rajasekaran, S, Sankarasubramanian, G., “Fundamentals of Engineering
Mechanics”, Vikas Publishing House Pvt. Ltd., (2007)3™ Edition.

2 Hibbeler, R.C., “Engineering Mechanics”, Vol. 1 Statics, Vol. 2 Dynamics,
Pearson Education Asia Pvt. Ltd., (2000).

3 Palanichamy, M.S., Nagam, S., “Engineering Mechanics — Statics & Dynamics”,
Tata McGraw-Hill, (2001).

4 Irving H. Shames, “Engineering Mechanics — Statics and Dynamics”, IV Edition
— Pearson Education Asia Pvt. Ltd.,(2008).

5 Ashok Gupta, “Interactive Engineering Mechanics — Statics — A Virtual Tutor
(CDROM)”, Pearson Education Asia Pvt., Ltd., (2002).

6 Kumar, “Engineering Mechanics” Tata McGraw-hill, 2007, 3" Edition

7 S.S. Bhaikatti, “ Engineering Mechanics”, New Age International Publishers,
2006

8 U.G. Sindhal, “ Engineering Mechanics”, Galgotia Publishers, 2004.

9 Meriam & Kraige, “ Engineering Mechanics”, Vol 2, 5" Edition, Wiley Student
edition,

10 V. S. Mokhshi, “ Engineering Mechanics”, Tata McGraw-Hill, 1999.

11 R. S. Kurmi, “ Engineering Mechanics”, S. Chand Publishers, 2004.

PME413 MANUFACTURING TECHNOLOGY - | LTPC
3003

UNIT- | 9
CASTING PROCESESS- Introduction to casting - Patterns, Types, Pattern Materials,
Pattern Allowances - Moulding - types- Moulding sand, Properties and Requirements
of moulding sands, Gating & Risering, Cores & Core making.

Casting Process - Shell, Investment, Die casting, Centrifugal Casting. Casting
Defects

UNIT- I 9
MECHANICAL WORKING OF METALS- Introduction to Hot and Cold Working,
Classification, Rolling, Types of Rolling Mills, working principle, Roll Pass, Rolling
Defects



Forging, Types, Open Die forging, Impression, Closed Die Forging, Rotary Swaging,
Die Materials, Lubrication, Forgeability, Forging Defects.

Wire Drawing, Principles and construction details, Extrusion-Types-Forward,
Backward & Tube Extrusion

UNIT = IlI 9

SHEET METAL FORMING- Forming Operations- Blanking-blank size calculation,
draw ratio, drawing force, Piercing, Punching, Trimming, Stretch Forming, Deep
Drawing, Shearing, Metal Spinning, Bending, Tube bending, Tube forming -
Embossing & Coining, Types of Dies, Progressive, Compound and Combination dies.
Forming Methods - Explosive Forming, Electro Hydraulic Forming, Electro Magnetic
Forming, Dynapack Machine, Rubber Forming, Super Plastic Forming.

UNIT- IV 9

METAL JOINING PROCESSES- Welding- Classifications - Welding Equipments,
power requirement -Electrode Types - Specification, Gas welding - Types, Arc
welding- Types, SMAW, Carbon Arc, TIG, MIG, Atomic Hydrogen, Co2 welding,
Submerged Arc welding. Special welding Processes- Laser, Electron Beam, Plasma
Arc, Ultrasonic, Electro slag, Friction welding, diffusion welding, electrical resistance
welding. Soldering, Brazing. Welding Defects - welding inspection and testing.

UNIT-V MANUFACTURE OF PLASTIC COMPONENTS 9
Types and characteristics of plastics — Moulding of thermoplastics — working principles
and typical applications — injection moulding — Plunger and screw machines —
Compression moulding, Transfer Moulding — Typical industrial applications -
introduction to blow moulding — Rotational moulding — Film blowing — Extrusion —
Thermoforming — Bonding of Thermoplastics.

TOTAL : 45 PERIODS

TEXT BOOKS

1 Sharma. P.C., "A Text book of Production Technology” (Manufacturing
Technology) , Sixth Edition, S.Chand & Company Ltd, New Delhi, 2007

2 Rao. P.N., "Manufacturing Technology", Metal Cutting & Machine Tools , Tata
McGraw Hill Publishing Co, New Delhi, 2007.

3 Chapman W.A.J., "Workshop Technology Vol | & II", Arnold Publisher, 1996

4 Serope Kalpakjian, Steven R.Schmid "Manufacturing Engineering and
Technology" Fourth Edition, 2004, Pearson Education

5 Jain.R.K, “Engineering Metrology “ Twentieth Edition, Khanna Publishers, 2007

REFERENCE BOOKS

1 Banga T.R, Agarwal. R.K. & Manghrani. T.M., "Foundry Engineering", Khanna
Publishers, New Delhi, 1995

2 Jain.R.K. "Production Technology" Khanna Publishers, 1988
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3 Bhattacharyya.A. "Metal Cutting Theory and Practice", Central Book
Publishers, 1984

4 S. K. Hajra Chowdhery, & A. K. Hajra Chowdhery, Elements of Workshop
Technology, Vol 1 & 2, Media Promoters and Publishers, 2007, 14™ Edition.

5 C. Elanchezhian, Production Technology, Easwar Press, 2005.

PME4314 MATERIAL SCIENCE & METALLURGY LTPC
3003

UNIT — | 9

Structure of Metal and alloys — lonic, covalent and metallic bonding — space lattice,
crystal structure, miller indices for atomic planes and direction, crystal defects — point
line and plane defect, polymorphisms and allotropy grains and grain boundaries and
simple problems - strengthening mechanism

Diffusion fick;s law of diffusion , solvation of fick’s second lay and its applications,
atomic model of diffusion an role of crystel defects, temperature dependence of
diffusion co-efficient. Kirkendall effect.

UNIT =1l 9
Mechanical Properties — Tensile test, luder’s band, engineering stress — strain curve.
True stress — strain curve, elastic deformation, plastic deformation — effect of mean
stresses & notches. Creep test —p primary, secondary & Territory creep failure
analysis & factography.

Transformations: General characteristics of martensitec reactions. Similarity to
deformation twinning, bain distortion, crystallography & Kinetics of Martensitic
transformating examples from ferrous and non-ferrous alloy systems. Order — disorder
transformation. Examples of ordered structures, long and short range order, detection
of super lattices, influence of ordering on properties.

UNIT =11l 9

Phase diagrams — phase rules, solid solutions, inter — metallic components, cooling
curves, equilibrium diagram — isomorphous, eutectic, peritectic and eutecoid types —
iron — carbon equilibrium diagram. Types of steel, cast iron, slow cooling of steels, tool
steel, alloy steel — phase transformation, TTT DIAGRAM, Alloys of Cu, Al, Mg, Ni.

UNIT - IV 9
Heat treatment of steels and non — ferrous materials annealing, normalizing,

hardening, tempering — Austempering, Martempering, Case hardening techniques,
Hardenability test. Powder metallurgy — processes and applications with examples.

11



UNIT -V 9

Polymer, fiber, Ceramics and composite materials — high strength alloys, super alloys,
alloys of Titanium, Cobalt and their applications. Uncommon materials like Beryllium,
Zirconium, Hafnium, Tantalum, Nobium and their applications. Cellular metallic
materials, fusible alloy, Bearing materials, Ferromagnetic, Paramagnetic materials.
Introduction to nano materials and nano composites.

TOTAL : 45 PERIODS

TEXT BOOKS

1. G.E. DIETER, Mechanical Metallurgy, Mc Graw Hill, ISE.

2. O.P KHANNA, Meterial Science and Metallurgy, Dhanpat Rai & Sons.2008, 1%
Edition

REFERENCES

1 S.H.AVENER, Introduction to physical metallurgy, McGraw Hill, ISE

2 REYMOND A.HIGGINS, Engineering Metallurgy , ELBS.

3 C.SMALLMAN, Modern Physical Metallurgy. English Language BooK,
Butterworths, London.

4 LAWRENCE H. VANVLACK, Elements of Material science and Engineering
Addition wiley Publishing Co.,

5 RAGHAVAN, Material Science and Engineering ,Prentice Hall India Ltd, 2007
5t Edition.

6 MARC ANDRE MEYERS & KRISHNAKUMAR CHAWLA, Mechanical
Behaviour of Materials PHI, 1999.

7 MICHEL F. ASHBY & DAVID RH. JOFNNS, Engineering Materials — An
Introduction to their properties and Applications — 2" ed. Butterworths.

8 ANIL KUMAR Sinha, Ferrous Physical Metallurgy, Butterworths.

9 Material Hand Book, Vol —II, Il & IV, ASM, 9" ed.
10 James F. Shackel Ford, Introduction to Material Science for Engineers, 2007 6%
Edition.

11 V. Rajendiran, Material Science, TMH, 2005.
12 K.R. Phaneesh, Material Science and Metallurgy, Sudha Publications, 2007. 5t
Edition.

12



PME4315 ENGINEERING THERMODYNAMICS LTPC
3003

UNIT — | 9

BASIC CONCEPTS - Concept of continuum, macroscopic approach,
Thermodynamics systems- Closed, open or control volume. Thermodynamic
properties and equilibrium state of a system, State diagram, Path and process, Work,
Modes of work, Zeroth law of thermodynamics - Concept of temperature and heat.
FIRST LAW OF THEMODYNAMICS

Application to closed and open system, Internal energy, Specific heat capacities Cv
and Cp, Enthalpy, Steady flow process with reference to various thermal equipment.

UNIT -1 9

SECOND LAW OF THERMODYNAMICS - Kelvin’s and Classius statements of
second law of thermodynamics - Reversibility and irreversibility - Carnot cycle,
reversed Carnot cycle efficiency, COP - Classius inequality - Concept of entropy,
Entropy of ideal gas, principle of increase of entropy - Carnot theorem.
AVAILABILITY

Reversible Work, Availability, Irreversibility for closed systems and steady state control
volumes, Il Law Efficiency.

UNIT - 1l 9
PROPERTIES OF PURE SUBSTANCES - Thermodynamics properties of pure
substance in solid and vapor phases rule - P-V, P-T, T-V, T-S, H-S, Diagrams, PVT
surfaces - Steam table of thermodynamics properties - Calculation of properties, work
done and heat transferred in non-flow and flow process.

UNIT - IV 9
THERMODYNAMIC RELATIONS Gibbs and Helmholtz function - General
thermodynamic relations - Exact differentials - T-ds relation - Maxwell, Classius -
Clapeyron equation - Joule Thomson coefficient. Third law of thermodynamics.

UNIT -V 9
PSYCHROMETRY - Properties of moist air - Adiabatic saturation process -
Psychometric charts - Sensible heating and Sensible cooling - Dehumidification,
Heating and dehumidification —Cooling & Humidification - Adiabatic mixing of two
streams.

TOTAL : 45 PERIODS

TEXT BOOKS
1. VANWVYLEN & SONNTAG, Classical Thermodynamics — Wiley Eastern.
2. P.K. NAG, Engineering Thermodynamics —Tata —McGraw Hill.4™" Edition.

13



REFERENCES

1

13
14
15

ROGER & MAYHEW, Engineering Thermodynamics — Addison Wiley, 2007, 4"
Edition

J.P HOLMAN, Thermodynamics — McGraw Hill, 1995

MARK. W. ZEMANSKY AND RICHARD H. DITTMAN, Heat and
Thermodynamics, McGraw Hill.

T. ROY CHOUDARY, Basic Engineering Thermodynamics, 1997, TMH
BRIJLAL N. SUBRAHMANYAM, Heat and Thermodynamics —S. Chand & Co.,
SPALDING & COLE, Engineering Thermodynamics, ELBS

MICHAEL SAAD, Thermodynamics, Prentice Hall, 1997

KENNETH WORK Jr, Advanced Thermodynamics for Engineers,

Mc Graw Hill, 1995.

M. S. YADAV, Thermodynamics, Anmol Publications Pvt Ltd, New Delhi. 2000.
C.P. Arora, Thermodynamics, TMH, 5" Edition.

S. C. Singhal, Engineering Thermodynamics, CBS Publishers, 2004, 1%
Edition.

Y.V. C Rao, Engineering Thermodynamics, 2005 1%t Edition.

P. L. Ballaney, Thermal Engineering, Khanna Publishers, 2007, 24t Edition.

R. K. Rajput, Thermal Engineering, Lakshmi Publishers, 2008, 6™ Edition.

(Use of approved Thermodynamic property tables like Steam tables, Mollier chart,
Psychrometric chart are permitted in all the examinations)

14



SEMESTER - 1l

PME421 APPLIED MATHEMATICS FOR LTPC
MECHANICAL ENGINEERS - |
3103
UNIT- | INTERPOLATION AND NUMERICAL INTEGRATION 9

Interpolation with equal intervals — Newton’s forward interpolation formula — Newton’s
backward interpolation formula - Interpolation with unequal intervals: Lagrange’s
interpolation formula, Newton’s divided difference formula - Numerical integration:
Trapezoidal rule - Simpson’s one-third rule - Simpson’s three-eighth rule —Outline of
applications of interpolation and numerical integration in engineering.

UNIT- Il LAPLACE TRANSFORMS AND APPLICATIONS 9

Transforms of elementary functions : 1,t",e™,sinat,cosat,sinhat,coshat - Properties
of Laplace transforms: Linearity Property, First shifting property, Change of scale
property —Transforms of derivatives - Transforms of integrals - Multiplication by t"
- Division by t - Evaluation of integrals by Laplace transform - Inverse transforms:
Method of partial fractions — Other methods of finding inverse - Convolution
theorem (Without proof) - Unit step function — Unit Impulse Function -Application to
differential equations — Outline of applications of Laplace transforms in engineering.

UNIT- Il NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 9

Picard’s method — Taylor series method - Euler's method — Modified Euler's method —
Runge’s method — Runge-Kutta method — Predictor-corrector methods: Milne’s
method, Adams Bashforth method — Outline of applications of ordinary differential
eguations in engineering.

UNIT- IV DIFFERENCE EQUATIONS AND APPLICATIONS 9

Formation of difference equations — Linear difference equations — Rules for finding the
complementary function — Rules for finding the particular integral — Simultaneous
difference equations with constant coefficients — Outline of other applications of
difference equations in engineering

UNIT -V Z-TRANSFORM AND APPLICATIONS 9
Standard z-transforms of 1,a",n" — Linearity property — Damping rule — Shifting rules

— Multiplication by n - Initial and final value theorems (without proof) — inverse z —
transforms — Convolution theorem (without proof) — Convergence of z-transforms —
Two sided z-transform — Evaluation of inverse z-transforms: Power series method,

15



Partial fraction method, inversion integral method — Application to difference equations
— Ouitline of applications of z-transform in engineering.

Note: Questions are to be set on problem solving and not on the theoretical aspects.
TOTAL : 45 PERIODS

TEXT BOOK:
Grewal B.S, Higher Engineering Mathematics, 41st Edition, Khanna Publishers, New
Delhi, 2011.

REFERENCES

1. Alan Jeffrey, Advanced Engineering Mathematics, Academic Press

2. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons.

3. Gerald C.F and Wheatley P.O, Applied Numerical Analysis, Addison-Wesley
Publishing Company.

PME422 MECHANICS OF SOLIDS LTPC
3103
UNIT -1 9

Stress & Strain: Concept of stress, axial loading, normal stress, shearing stress,
bearing stress, stress on an oblique plane under axial loading, components of stress,
ultimate and allowable stress, factor of safety, Concept of strain, normal stress under
axial loading, stress-strain diagram, Hook’s law, Poission’s relation, elastic constants
and their relation-mechanical and thermal stresses in simple and composite members,
strain energy, resilience, impact load, Saint-Venant’s principle-stress concentration.

UNIT I 9

Bending stress in simple and composite beams, biaxial stresses, principle stress &
strain, maximum shearing stress, Mohr’s circle for plane stresses, Shear stress in a
beam of rectangular section, | —section. Shear force and bending moment diagram for
determinate beam, cantilever, simply supported and overhanging beams.

UNIT 1l 9

Slope and deflection of beams by — Double Integration method, Maculay’s method,
Moment area method, conjugate beam method and strain energy method for
determinate beam, Cantilever, Simply supported, Over hanging beam for various
types of load with and without applied moment.

16



UNIT IV 9

Torsion of circular shaft, strain energy in torsion, stress concentration in torsion, shaft
under action of varying torque, hollow shafts, combined bending and twisting of shafts,
equivalent bending and twisting moments. Springs: Close coiled helical springs, Open
coiled helical springs, Leaf springs, Spiral springs.

UNIT V 9
Thin cylinder and thin spherical shells — under internal pressure, volumetric strain on
capacity.

Column and struts — Combined bending and axial stresses, Euler formula for long
columns. Empirical formulae for short columns — Applications.
TOTAL : 45 PERIODS

TEXTBOOKS

1 POPOV E.P, Mechanics of Solids, PHI, New Delhi, 1976

2 BEER & JOHNSON, Mechanics of materials, SI Metric Edition, McGraw Hill,
ISE

3 L.S. SRINATH, Advanced Mechanics of Solids, TMH, 2009, 3" Edition

REFERENCE BOOKS

1 GERE AND TIMENSENKO, Mechanics of Materials, CBS, 1986.

2 JACKSON AND WIRTZ, Statics and Strength of Materials, Schaum Series,
1983.

3 S. RAMAMRUTHAM AND R. NARAYAN, Strength of Materials, Dhanpat Rai
and Sons, New Delhi.2007, 15™ Editon.

4 RYDER G.H., Strength of materials by ELBS.

5 S.P. TIMOSHENKO J.N GOODIER, Theory of Elasticity, Mc Graw Hill
International Edition.

6 S.M.A.KAZIMI, Solid Mechanics, Tata McGraw Hill Publishing Company Ltd.

7 TIMOSHENKO & YOUNG, Engineering Mechanics, McGraw Hill

8 REES DWA. Basic Solid Mechanics, McMillan Press, London, 1997

9 Arthur P. Boresi, Advanced Mechanics of Materials, John Wiley & Sons Ltd,

1993, 5™ Edition.
10 Dr. R. K. Bansal, Strength of Materials, Lakshmi Publishers, 2007, 4" Edition.
11 J. B. K Das, Mechanics of Materials, Sapna Book House, 2007.

17



PME423 FLUID MECHANICS & MACHINERY LTPC
3103

UNIT = | 9
Fluid Properties: Fundamental concepts of fluid flow-Viscosity-surface tension-
capillarity, compressibility — buoyancy - continuity equation, energy equation and
Bernoulli’'s equation, Flow measuring methods and instruments: Manometer - pitot
tube — nozzle — venturimeter — orificemeter - Flow meter for closed conduit systems-
Momentum & energy correction factors.

UNIT =11 9
Momentum and Moment of Momentum equation — Hegan - Poiseulli’'s equation -
Darcy-Weisbach equation - derivation & application, Navier - stoke’s equation-
Statement and Application - Power Transmission in pipes - Operation of pipes in
series and parallel - Operation under Zero flow condition in one pipe.

UNIT -1l 9
Steady, unsteady, uniform, non-uniform, rotational and ir-rotational, laminar and
turbulent flows. Source-Sink — Circulation - source or sink with circulation -

Uniform flow with source or sink - Doublet - Uniform flow with source, sink and
circulation - Half body- Rankine body - Streamlined body - Bluff body - Magnus effect -
Lift and Drag coefficient calculations - for ideal and real fluid flow for compressible &
Incompressible fluids - Different forms of drag.

UNIT - IV 9
DIMENSIONAL ANALYSIS AND PUMPS - Dimensional analysis — Buckingham Pi —
theorem - Non-dimensional numbers - Dynamic similitude - specific speed — unit
guantities.

Centrifugal pump - work done - head developed - Specific energy — Priming -
Minimum starting speed - net positive suction head - Performance of multistage
pumps - Performance curves - cavitation - working principles and applications of
reciprocating , Gear and submergible pumps.

UNIT -V 9
HYDRAULIC TURBINES - Hydraulic turbines — Classification - working principles -
Pelton wheel, Kaplan turbines - Francis turbines - velocity triangles - theory of draft
tubes — Performance - Selection of turbines - governing of turbines - method of
preventing hydraulic coupling - Torque converters.

TOTAL : 45 PERIODS
TEXTBOOKS

1 H.R. VALLENTINE, Applied Hydrodynamics, S.I. Edition, ELBS, 1970.

2 J.F.DOUGLAS, J.M.GASIOREK AND J.ASWAFFIELD, Fluid Mechanics,
ADDISON WILEY 1999.

3 K.L. KUMAR, Fluid Mechanics, TMH.
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REFERENCES

1 VICTOR L. STREETER AND BENJAMIN WYLIE & KIETH W.BEDFORD,
Fluid Mechanics, Mc Graw Hill 1999.

2 DOUGLAS, J.F, Solving Problems in Fluid Mechanics Vol | and Vol Il, ELBS,
1986.

3 SHAMES, Mechanics of fluids, McGraw Hill ISE.

4 AH CHURCH AND JAGDISH LAL, Centrifugal Pumps and Blowers,
Metropolitan Book Company Pvt. Ltd., ND 1973.

5 MODI P.N SETH, Hydraulics, Fluid Mechanics & Machinery, Standard Book
House. 2007, 16" Edition.

6 R.KBANSAL, Fluid Mechanics & Hydraulic Machines. 2008, 9" Edition.

7 K.SUBRAMANIA, Theory and application of Fluid Mechanics, TMH (P) Ltd.,
N.Delhi — 1993.

8 BISWAS, Introduction to Fluid Mechanics and Fluid Machines, TMH

9 Dr. K. R. Arora, Fluid Mechanics Hydraulics and Hydraulic Machines,
Standard Publishers, 2007, 9t Edition.

10 S. K. Som, G. Biswas, Introduction to Fluid Mechanics and Fluid Machines,
TMH, 2008, 2" Edition.

11 M. K. Natarajan, Principles of Fluid Mechanics, Oxford & IBH Publishing
Company P Ltd, 1999, 2" Edition.

12 C. P. Kothandaraman, Fluid Mechanics and Machinery, New Age Publishers,
2007, 2" Edition.

PME424 MANUFACTURING TECHNOLOGY - I LTPC
3003
OBJECTIVES:
. To understand the concept and basic mechanics of metal cutting, working of

standard machine tools such as lathe, shaping and allied machines, milling, drilling
and allied machines, grinding and allied machines and broaching.

UNIT - | THEORY OF METAL CUTTING 9
Mechanics of chip formation, single point cutting tool, forces in machining, Types of
chip, cutting tools — nomenclature, orthogonal metal cutting, thermal aspects, cutting
tool materials, tool wear, tool life, surface finish, cutting fluids and Machinability.

UNIT - Il TURNING MACHINES 9

Centre lathe, constructional features, specification, operations — taper turning
methods, thread cutting methods, special attachments, machining time and power
estimation. Capstan and turret lathes- tool layout — automatic lathes: semi automatic —
single spindle : Swiss type, automatic screw type — multi spindle:
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UNIT - Il RECIPROCATING, MILLING AND GEAR CUTTING MACHINES 9
Reciprocating machine tools: shaper, planer, slotter: Types and operations- Hole
making : Drilling ,reaming,boring, Tapping, Milling operations-types of milling cutter —
attachments- machining time calculations -,Gear cutting — forming and generation
principle, gear milling , hobbing and gear shaping — micro finishing methods

UNIT — IV ABRASIVE PROCESS AND BROACHING 9
Abrasive processes: grinding wheel — specifications and selection, types of grinding
process

— cylindrical grinding, surface grinding, centreless grinding, internal grinding- micro
finishing methods - Typical applications — concepts of surface integrity, broaching
machines: broach construction — push, pull, surface and continuous broaching
machines

UNIT- V NON TRADITIONAL MACHINING PROCESS 9

- Introduction, Classification, Applications, Benefits, Construction and working
Principle of Various Processes - Abrasive jet machining Electrical discharge
machining, Wire cut EDM Process, Electro chemical machining, Electro chemical
grinding, Electron beam machining, Laser beam machining, Plasma jet machining.

TOTAL : 45 PERIODS

TEXT BOOKS

1 Milton C.Shaw “ Metal Cutting Principles” Oxford Science Publications, 1997

2 Juneja B.L , Fundamentals of Metal Cutting and Machine Tools, 2" Edition,
New Age Internal Publishers,2005

3 Sharma. P.C., "A Text book of Production Technology” (Manufacturing
Technology) , Sixth Edition, S.Chand & Company Ltd, New Delhi, 2007

4 Serope Kalpakjian, Steven R.Schmid "Manufacturing Engineering and
Technology" Fourth Edition, 2004, Pearson Education

5 Sharma.P.C. “ A Text Book of Production Engineering “ Tenth Edition,
S.Chand & Company Ltd, New Delhi, 2002.

REFERENCES

1 Rao. P.N., "Manufacturing Technology", Metal Cutting & Machine Tools , Tata
McGraw Hill Publishing Co, New Delhi, 2000.
ROY. A LINDBERG, Process and Materials of Manufacture, PHI, New Delhi.
PAUL RANKY, Introduction to Flexible Manufacturing Systems.
W. A. J CHAPMAN, Workshop Technology, Arnold publishers Vol - IlI
R.K. JAIN. Production Technology, Khanna Publishers

M.HASTLE HURST, Manufacturing Technology, ELBS
Hazra Choudhury S.K & Hazra Choudhury A.K, Elements of Manufacturing

Technology, Vol-Il, Media Publications.
C. Elanchezhian, Production Technology, Easwar Press, 2005.
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PMEA415 OBJECT ORIENTED PROGRAMMING USING C++ LTPC
3003

Unit - | 9

Need for object oriented programming, Characteristics of object oriented language -
objects, classes, Inheritance, Reusability, creating new data types, Polymorphism and
overloading C++ programming basics — Data types, Manipulators, Cin, Cout, Type
conversion, arithmetic operators, Loops and decisions.

Unit =11 9

Class and objects : A simple class, C++ Objects as physical Objects, C++ Objects as
Data Types, Constructors, destructors, objects as function arguments, overloaded
constructors, member functions defined outside the class, inline functions.

Unit -1l 9

Arrays: Defining & accessing Array elements, arrays as class member data, array of
Objects. Operator Overloading: Overloading Unary Operators, postfix notations.
Overloading Binary Operators - Arithmetic operators, Concatenating Strings,
Arithmetic Assignment Operators.

Unit - IV 9
Inheritance-Derived class and base class, derived class constructors, overriding
member functions, Class Hierarchies, Abstract base class, Public and private
inheritance, Levels of inheritance, Multiple inheritance. Memory management — new
and delete operator, a string class using new, Pointers to Objects — An array of
pointers to Objects.

Unit - V 9
Virtual Functions — Pure virtual functions, Late Binding, Abstract Classes, Virtual base
classes. Friend Functions, Static Functions, the copy constructor, the this pointer.
Templates, function templates, class template.

TOTAL : 45 PERIODS

TEXT BOOKS

1. Object Oriented Programming in Microsoft C++ - Robert Lafore,Galgotia
Publication Pvt Ltd.

2. Let us C++ - Yaswant Kanitkar(used for templates) ,BPB Publication

REFERENCE BOOKS
1. Object Oriented Programming in C++ - E. Balaguruswamy, Tata Mcgraw Hill.
2. Teach yourself C++ - Herbertsehildt, OSBORNE/MH
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SEMESTER - Il

PME431 APPLIED MATHEMATICS FOR MECHANICAL | TpC
ENGINEERS - Ii

3103
UNIT -1 APPLICATIONS OF LINEAR DIFFERENTIAL EQUATIONS 9

Simple harmonic motion — Simple pendulum — Gain or loss of oscillations —
Oscillations of a spring: Free oscillations, Damped oscillations, Forced oscillations
(without damping), Forced oscillations (with damping) — Oscillatory electrical circuit —
Electro-Mechanical analogy — Deflection of beams — Whirling of shafts — Applications
of simultaneous linear equations

UNIT = Il PARTIAL DIFFERENTIAL EQUATIONS 9
Formation of partial differential equations — Solution of a partial differential equation —
Equations solvable by direct integration — Linear equations of first order — Non linear
equations of the first order — Charpit's method - Homogeneous linear equations with
constant coefficients —Rules for finding complementary functions — Rules for finding
particular integral — Solution of homogeneous linear equation of any order.

UNIT- 1l NUMERICAL SOLUTION OF PARTIAL DIFFERENTIAL EQUATIONS 9

Classification of second order equations — Finite difference approximation to
derivatives — Elliptic equations: Laplace Equation, Poisson’s equation — Solution of
Laplace’s equation — Solution of Poisson’s equation — Parabolic equations: Heat
equation — Solution of heat equation — Hyperbolic equations: Wave equation —
Solution of wave equation — Outline of applications of numerical solution of partial
differential equations in engineering.

UNIT =1V APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9

Method of separation of variables — Vibration of a stretched string: Wave equation —
Solution of Wave equation - D’Alembert’'s solution of wave equation — One
dimensional heat flow — Solution of heat equation — Two dimensional heat flow —
Solution of Laplace equation: temperature distribution in long plates, Temperature
distribution in finite plates.

UNIT- V COMPLEX INTEGRATION 9

Integration of complex functions — Cauchy’s theorem (without proof) — Cauchy’s
integral formula (without proof) —Taylor's series (without proof)— Laurent’s series
(without proof) — Zeros and Singularities of an analytic function — Residues — Residue
theorem (without proof) — Calculation of residues — Evaluation of real definite integrals:
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Integration around the unit circle, Integration around a small semi circle, Integration
around rectangular contours, Indenting the contours having poles on the real axis —
Outline of applications of complex integration in engineering.

Note: Questions are to be set on problem solving and not on the theoretical aspects.
TOTAL : 45 PERIODS

PRESCRIBED TEXT BOOK

Grewal B.S, Higher Engineering Mathematics, 41st Edition, Khanna Publishers, New
Delhi, 2011.

REFERENCES

1. Brown J.W, Churchil R.V, Complex Variables and Applications, McGraw Hill

Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons

3. Gerald C.F and Wheatley P.O, Applied Numerical Analysis, Addison-Wesley
Publishing Company

no

PME432 KINEMATICS OF MACHINES LTPC
3104
UNIT - | 9

Links, Pairs, Chains, Mechanisms, Inversion of machines, Structure - Degrees of
freedom, inversion, Four bar chains. Velocity and acceleration: Velocity and
acceleration of simple mechanism by relative velocity method. Klein’s constructions for
slider crank chain oscillating cylinder and swivel bearing mechanisms. Analytical
solution for slider crank mechanisms.

UNIT - Il 9

Cams: Types of cams and followers, displacement, velocity & acceleration curves for
uniform velocity, uniform acceleration and retardation. SHM, cycloidal curves, lay out
of profile of plate cams of the above types with reciprocating and oscillating followers —
knife edge rollers and flat faced followers, cylindrical and face cams, polynomial cams,
cams with special contours.

UNIT - Il 9
Theory of gearing: Toothed gears, minimum number of teeth, length of arc of contact,
interference.

UNIT - IV 9
Gear trains: Types, velocity ratio and torque calculation in epicyclic gear trains and
differential gear train.
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UNIT -V 9

Belt and rope drives, single plate, multiple plate, cone clutches, power transmitted,
Brakes. Lubrication: Theory of lubrication, hydrostatic and hydrodynamic
bearings, frictional loss, power in bearing.

TOTAL : 45 PERIODS

TEXTBOOKS
1 AMITABH GHOSH AND ASHOK KUMAR MALLIK, Theory of mechanism and

Machines — 3" Edition, Affiliated East West Press Limited, 2007.

2 J.E.SHIGLEY AND J.J.VICKER Jr. Theory of Machines and Mechanism, 2"

3

ed. Mc GrawHill ISE 1995
R.S. KHURMI & GUPTA .J.K, A text book of Theory of Machines, S. Chand &
Co., 2008, 14" Edition.

4 G.K.GROVER, Mechanical Vibrations, New Chand and Brothers, Roorkee.

REFERENCES

1

o 01~ W

8
9

J.HANNAH AND R.C STEPHENS ARNOLD, Mechanics of Machines — ISE
1986.

BEER & JOHNSTON 5™ Edition, Vector Mechanics for Engineers. McGraw
Hill. ISE 1988.

THOMAS BEVAN - 3" Edition, The Theory of Machines — CBS 1984.
P.L.BALLANEY, Theory of Machines, Khanna Publishers, 2005, 24" Edition.
S.S.RATTAN, Theory of Machines, TMH. 2008, 2" Edition.

RAO .J.S. & DUKKIPATI. R.V. Mechanism and Machine Theory, 2" ed. Wiley
Eastern Ltd., 2007,

HAMILTON H. MABIE & CHARLES F. REINNOLTZ, Mechanisms and
Dynamics of Machinery, 4™ ed. John Wiley & Sons, 1995

THOMSON W.T, Theory of Vibration and Applications, PHI, 1975

Sadhu Singh, Theory of Machines, Pearson Education Ltd, 2007.

10 Ashok G. Ambekar, Mechanism and Machine Theory , Eastern Economy

Edition. 2007.

11 John. J. Uicker, Theory of Machines and Mechanisms, Oxford University Press,

2008, 3 Edition.
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PME433 APPLIED THERMODYNAMICS LTPC
3003

UNIT - | 9

FLOW THROUGH NOZZLE - One-dimensional flow of steam through Convergent -
Divergent Nozzle - Critical pressure ratio, super saturated flow in nozzles.

STEAM TURBINES - Impulse and Reaction turbine Principles - Compounding —
Types - Velocity diagrams for simple and multistage turbines - Speed regulations —
Governors.

UNIT -1l 9

GAS POWER CYCLES - Air Standard Cycles - Otto, Diesel, Dual, Brayton ,Gas
turbine cycle Analysis - methods of cycle improvement. Regenerative, intercooled,
reheated cycles and their combinations - performance calculations.

UNIT - 1l 9
REFRIGERATION - Refrigeration cycles- Reversed Carnot cycle - Vapour
compression system - Vapour absorption refrigeration system- Properties of

refrigerants — Multi pressure refrigeration systems- Gas cycle refrigeration, ejector
compression refrigeration systems - Refrigeration equipments — Compressors -
Condensers - Expansion devices - Evaporators.

UNIT - IV 9
RECIPROCATING AIR COMPRESSORS - Working principle — work done - Effect of
clearance volume - Single and multi stage compressors, Volumetric efficiency —
Intercooling in multistage compressors, calculation of power requirement — Rotary
compressors.

UNIT- V 9
AIR CONDITIONING - Principles of air-conditioning - Types of A/C Systems -
Summer, Winter - Comfort and Year round air conditioners — Window & Centralised
Alc - heat load calculations — Concept of GSHF — RSHF - ESHF

TOTAL : 45 PERIODS

TEXT BOOKS

1. VANWVYLEN & SONNTAG, Classical Thermodynamics — Wiley Eastern.

2. P.K. NAG, Engineering Thermodynamics —Tata —McGraw Hill.4™" Edition.

3. ROGER & MAYHEW, Engineering Thermodynamics — Addison Wiley, 2007, 4"
Edition

4, J.P HOLMAN, Thermodynamics — McGraw Hill, 1995

5. Y.V. C Rao, Engineering Thermodynamics, 2005 1t Edition.

6. P. L. Ballaney, Thermal Engineering, Khanna Publishers, 2007, 24" Edition.

7 R. K. Rajput, Thermal Engineering, Lakshmi Publishers, 2008, 6™ Edition.
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REFERENCES

1. MARK. W. ZEMANSKY AND RICHARD H. DITTMAN, Heat and
Thermodynamics, McGraw Hill.

T. ROY CHOUDARY, Basic Engineering Thermodynamics, 1997, TMH
BRIJLAL N. SUBRAHMANYAM, Heat and Thermodynamics —S. Chand & Co.,
SPALDING & COLE, Engineering Thermodynamics, ELBS

MICHAEL SAAD, Thermodynamics, Prentice Hall, 1997

KENNETH WORK Jr, Advanced Thermodynamics for Engineers,

Mc Graw Hill, 1995.

M. S. YADAV, Thermodynamics, Anmol Publications Pvt Ltd, New Delhi. 2000.
C.P. Arora, Thermodynamics, TMH, 5" Edition.

S. C. Singhal, Engineering Thermodynamics, CBS Publishers, 2004, 1%
Edition.
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(Use of approved Thermodynamic property tables like Steam tables,
R & A/C Mollier chart, Psychrometric chart are permitted in all the examinations)

PME434 APPLIED ELECTRICAL & ELECTRONICS LTPC
ENGINEERING
3003
UNIT-1 ELECTRIC DRIVES: 9

DC MACHINES AND TRANSFORMERS: DC motors and Transformers— methods of
excitation, Speed-torque characteristics-auto transformer — three phase connections —
parallel operation of transformers — phase conversion — tap changing.

AC MACHINES: Induction Machines - Single phase and three phase Induction motors,
double revolving field theory, Speed-torque characteristics, Synchronous machines-
Types.

UNIT- Il SPECIAL MACHINES AND INDUSTRIAL APPLICATIONS 9
Shaded — Pole induction motor —hysteresis motor — AC series motor — repulsion motor
— linear motor — permanent magnet DC and AC motors.

Selection factors for the motors, Power rating of drive motors, Selection of motors for
Cranes, Machine tool applications and Centrifugal pumps.

UNIT- Il ELECTRONIC CIRCUITS: 9
Semiconductors, diodes, transistors and Rectifier, Capacitive filters, Zener voltage
regulator, RC- DMA - Diac, Triac, Switching transistors - Concept of feedback-
Negative and Positive feed back — RC phase shift, Hartley, Colpit’'s, Wien bridge
oscillators.

26



UNIT- IV DIGITAL ELECTRONICS AND MICROPROCESSOR 9
Operational Amplifier and its Characteristics — Voltage to Current Converter - Current
to Voltage Converter - Schmitt trigger circuit- Astable Multivibrator - DAC — ADC.
Architecture of 8085-Pin configuration-Instruction set- Format & Types -Addressing
modes- machine cycles, timing and memory diagrams, Memory Mapped 1/0O— Stack
and Subroutines.-Simple programs using arithmetic and logical operations.

UNIT-V INTERFACING AND APPLICATIONS OF MICROPROCESSOR 9

Basic interfacing concepts - Interfacing of Input and Output devices, Programmable
Peripheral Interface IC 8255

Applications of 8085 Microprocessor: Temperature control, Stepper motor control,
traffic light control — Electronic weighing system, Data Logger.

TOTAL : 45 PERIODS
TEXT BOOK

1 Nagrath I. J and Kothari D. P. ‘Electric Machines’, Tata McGraw Hill Publishing
Company Ltd, 1990.

2 B.L.Theraja & A.K.Theraja, “Electrical Technology” , Vol — II, S.Chand
Company Ltd, New Delhi, 2007.

3 G.K Mitthal Electronic Devices and Circuits. Khanna Publications .

4 Ramesh Goankar, “Microprocessor Architecture”, Programming and
Applications with 8085, Wiley Eastern, 1998.

REFERENCES

1 Fitzgerald,A.E.Charles Kingsley Jr.Stephen D.Umans, ‘Electric Machinery’,
McGraw-Hill Book Company,1992

2 Syed A.Nassar, ‘Electric Machines and Power System’, Volume |, McGraw-Hill
Inc., New York, 1995.

3 Nagrath,l.J.and Kothari.D.P., ‘Electric Machines’, T.M.H publishing Co Ltd.,
New Delhi 1990.

4 Milman and Halkias, “Integrated Electronics”, Tata McGraw-Hill publishers,
1995.

5 Roi Chowdry, Shalltain and Jain “Linear Integrated Circuits”, Wiely Eastern
M.Morris Mono — Digital Logic & Computer Design — PHI, Il Edn, 1999

6 .Dougles V.Hall, “Microprocessor and Interfacing”, Programming and Hardware,
Tata McGraw-Hill, 1999.
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SEMESTER - IV

PME441 APPLIED MATHEMATICS FOR LTPC
MECHANICAL ENGINEERS - 1l
3103
UNIT-1 FOURIER SERIES 9

Euler's Formulae (Without Proof) — Condition for Fourier expansion — Functions
having points of discontinuity — Change of interval — Expansions of even and odd
functions - Half-Range series — Parseval's formula (without proof) — Root mean
square value (without proof) — Typical waveforms (Definition Only): Square wave form,
Saw toothed waveform, Modified saw toothed waveform, Triangular waveform, Half
wave rectifier, Full wave rectifier - Outline of applications of Fourier series in
engineering

UNIT — Il CALCULUS OF VARIATIONS 9
Functionals — Euler's Equation - Solutions of Euler's equation — Geodesics —
Isoperimetric problems — Several dependant variables — Functionals involving higher
order derivatives — Approximate solution of boundary value problems: Rayleigh-Ritz
method.

UNIT- Il COLLECTION AND ANALYSIS OF DATA 9
Classification and tabulation of data - Frequency tables - Graphical
representation - Measures of central tendency : Averages, mean, median, mode,
Geometric and harmonic means - Measures of dispersion : Range, quartile
deviation, Mean deviation, Standard deviation - Relative distribution - Moments -
Skewness - Kurtosis - Linear correlation - Coefficient of correlation - Grouped data
. calculation of correlation coefficient - Rank correlation - Linear regression -
Regression lines.

UNIT = IV ANALYSIS OF TIME SERIES 9
Measurement of trend: Freehand method, Semi-average method, Moving average
method, Method of least squares — Measuring trends by logarithms — Measurement of
seasonal variations: Method of simple averages, Ratio-to-trend method, Ration-to-
moving average method, Link relative method — Measurement of cyclic variations:
Residual method, Reference cycle analysis method, Direct method, Harmonic analysis
method — Measurement of irregular variations — Outline of applications of analysis of
time series in engineering.
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UNIT —V DESIGN OF EXPERIMENTS 9

Parameters and statistics — Sampling distribution — Tests of hypothesis and tests of
significance — Ciritical region and level of significance — Errors in testing of hypothesis
— One tailed and two tailed tests — Procedure for testing of hypothesis — Design of
experiments — Completely randomized design: Analysis of variance for one factor of
classification — Randomized block design: Analysis of variance for two factors of
classification — Latin square design: Analysis of variance for three factors of
classification — Outline of applications of design of experiments in engineering.

Note: Questions are to be set on problem solving and not on the theoretical aspects.
TOTAL : 45 PERIODS

PRESCRIBED TEXT BOOKS

1 Grewal B.S, Higher Engineering Mathematics, 41st Edition, Khanna Publishers,
New Delhi, 2011.

2 Gupta S.P, Statistical Methods, 31%t Edition, Sultan Chand and Sons., New
Delhi, 2002.

REFERENCES

1 Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons

2 Forsyth, Calculus of variations, Cambridge.

3 Snedecor George W. Cocharan William G, Statistical Methods, Affiliated
East West Press.

PME442 HEAT AND MASS TRANSFER LTPC
3003

UNIT- | 9
CONDUCTION - Introduction to conduction heat transfer, Fourier’s law of conduction,
thermal conduction equation — derivation in Cartesian, cylindrical coordinates. One
dimensional steady state conduction in plane wall and composite wall — thermal
resistance, electrical analogy. Radial system — cylinder, sphere. Convective boundary
condition, overall heat transfer coefficients, critical thickness of insulation, heat
generation in plane wall, cylinder and sphere. Conduction and convective system —
fins with different boundary conditions, thermal contact resistance, variable
conductivity.
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UNIT- I 9
CONDUCTION IN TWO DIMENSION - Steady state conduction in two dimension,
conduction shape factor numerical method of analysis, unsteady state conduction —
Lumped heat capacity system, significance of Biot and Fourier numbers, transient
heat flow in a semi-infinite solid, use of Heisler and Grober charts. Heat transfer in
multi dimensional system,

UNIT - 1l 9
CONVECTION - Review of boundary layer and thermal boundary layer. Differential
and integral equation for hydrodynamic and thermal boundary layer. Similarity
between heat, mass and momentum boundary layer. Significance of non-dimensional
number in convection. Dimensional analysis for free and forced convection.

FORCED CONVECTION - Heat transfer from flat plate, flow through pipes, use of
empirical relations.

FREE CONVECTION - Heat transfer from vertical, horizontal and inclined surfaces.

UNIT - IV 9
RADIATION - Nature of thermal radiation, Black body concept, Grey body, Radiation
shape factor, Relationship between shape factor, radiation heat transfer between two
surfaces, Electrical analogy, reradiating surface, radiation shield, gas radiation, heat
exchange between gas volume and enclosure.

UNIT -V 9

HEAT EXCHANGER- Types of heat exchangers — shell and tube, one — pass, two —
pass, multi-pass, double-pipe, fouling factor, overall heat transfer co-efficient, LMTD
and NTU Methods.

Phase change heat transfer — boiling —condensation.

Mass Transfer — convective and diffusion mass transfer- fick’s law- equimolar counter
diffusion- isothermal evaporation of water into air.

TOTAL : 45 PERIODS

TEXT BOOKS:
1 J.P.HOLMAN, Heat Transfer — S| Metric ed. McGraw Hill, ISE, 2002, 9t
Edition.
2 NECATI M. OZISIK, Heat Transfer, McGraw Hill, ISE, 1998
3 KOTHANDARAMAN C.P, Fundamentals of Heat & Mass Transfer, New Age
International, 2007, 3" Edition.

REFERENCES:
1 CHAPMAN, Heat Transfer — Maxwell McMillan ISE, 1986.
2 BIJHON, Convective Heat Transfer — John Wiley.
3 Schaum Series, Heat Transfer, McGraw Hill, ISE
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4 SACHDEVA R.C, Heat and Mass Transfer, New Age International (P) Ltd.,
2007, 2" Edition.

5 T. K. BASE, Numerical Fluid Dynamics, Narasa Publishing House, New Delhi,

1997.

ARTHOR P. FRAAS, Heat Exchanger Design, John Wiley & Sons, 1997.

Frank Kreith, Principles of Heat Transfer, Thomson India Edition, 2001.

S. P. Venkatesan, Heat Transfer, Ane Books, 2004.

Kern, Process Heat Transfer, TMH, 2007.

10 Y. V. C. Rao, Heat Transfer, University Press, 2001.

11 Domkundwar, Heat and Mass Transfer, Dhanpat Rai India Ltd, 2008, 7t
Edition.

© 0 N O

TOTAL : 45 PERIODS

(Use of approved Heat and Mass transfer Data book & Steam Tables permitted for all
examinations)

PME443 DYNAMICS OF MACHINES LTPC
3104
UNIT -I 9

BALANCING - Static and dynamic balancing of rotating masses in different planes,
partial balancing of reciprocating masses of in — line, V, W and radial engines.
Hammer blow and swaying couple in locomotive, direct and reverse crank method.

UNIT =1l 9

INERTIA FORCE - Inertia force and inertia torque calculation. Turning moment
diagrams, reciprocating engine mechanisms, fluctuation of energy and speed, Weight
of flywheels.

UNIT -llI 9
GOVERNORS AND GYROSCOPE - Function of governors — porter, proell and
spring-loaded governors, sensitivity, stability, hunting and isochronisms, effect of
friction, calculation of equilibrium speeds and ranges of speed of governors.
Gyroscope — couple and effect, in ship and motor cycle, car, aircraft and space
vehicles, Gyroscope stabilization.

UNIT -IV 9

FREE VIBRATION — Undamped free vibration of single degree of freedom system,
simple pendulum, compound pendulum, inclined spring-mass system, equivalent
stiffness of spring combinations — springs in series, springs in parallel, combined
series and parallel springs.

Damped free vibration of single degree of freedom systems, types of damping, free
vibrations with viscous damping, critically damped system, under damped system.
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UNIT -V 9
FORCED VIBRATION - Forced vibration of single degree of freedom system.
Constant harmonic excitation, steady state vibration, magnification factor with
frequency ratio for various damping.

Transverse vibrations of beams —natural frequency by energy method, Dunkerly
method-Vibration isolation and transmissibility, whirling of shafts.

Torsional vibrations: Torsional vibrations of single and multiple rotor systems,
Equivalent shafts, Geared systems, Holzer's method.

TOTAL : 45 PERIODS

TEXTBOOKS

1

2

3

4

AMITABH GHOSH AND ASHOK KUMAR MALLIK, Theory of mechanism and
Machines — 3" Edition, Affiliated East West Press Limited, 2007.
J.E.SHIGLEY AND J.J.VICKER Jr. Theory of Machines and Mechanism, 2"
ed. Mc GrawHill ISE 1995

R.S. KHURMI & GUPTA .J.K, A text book of Theory of Machines, S. Chand &
Co., 2008, 14" Edition.

G.K.GROVER, Mechanical Vibrations, New Chand and Brothers, Roorkee.

REFERENCES

1

o 01~ W

8
9

J.HANNAH AND R.C STEPHENS ARNOLD, Mechanics of Machines — ISE
1986.

BEER & JOHNSTON 5™ Edition, Vector Mechanics for Engineers. McGraw
Hill. ISE 1988.

THOMAS BEVAN - 3 Edition, The Theory of Machines — CBS 1984.
P.L.BALLANEY, Theory of Machines, Khanna Publishers, 2005, 24" Edition.
S.S.RATTAN, Theory of Machines, TMH. 2008, 2" Edition.

RAO .J.S. & DUKKIPATI. R.V. Mechanism and Machine Theory, 2" ed. Wiley
Eastern Ltd., 2007,

HAMILTON H. MABIE & CHARLES F. REINNOLTZ, Mechanisms and
Dynamics of Machinery, 4™ ed. John Wiley & Sons, 1995

THOMSON W.T, Theory of Vibration and Applications, PHI, 1975

Sadhu Singh, Theory of Machines, Pearson Education Ltd, 2007.

10 Ashok G. Ambekar, Mechanism and Machine Theory , Eastern Economy

Edition. 2007.

11 John. J. Uicker, Theory of Machines and Mechanisms, Oxford University Press,

2008, 3 Edition.

12 S. S. Rao, Mechanical Vibrations, Pearson Education, 2007, 4t Edition.
13 J. B. K. Das, Dynamics of Machinery, Sapna Book House, 2007.
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PME444  METROLOGY AND MEASUREMENTS SYSTEMS | TpC
3003

UNIT -1 BASIC CONCEPTS 9
Measurement system elements, Experimental Test Plan- Random Tests, Replication
& repetition, Calibration - Sensitivity, Range, Accuracy, Standards, Traceability.
Measurement Systems Models - First order systems, second order systems, Transfer
functions- Signal flow graphs, Block diagram algebra

UNIT - Il METROLOGY 9
Interferometry - Slip gauges, Comparators, Abbe’s principle, Pneumatic transducer,
Electronic transducers, Angle Measurement- Sine bar, angle gauges Optical
instruments- Profile projectors, Autocollimators. Surface finish- Parameters, Stylus
instruments. Limits and fits, Tolerance of gauges, Evaluation of geometric tolerances,
Screw thread measurements, Gear measurements. Coordinate Measuring Machines-
Construction, Operations, types and applications. Machine Vision.

UNIT - [l PRESSURE, TEMPERATURE AND STRAIN MEASUREMENTS 9
PRESSURE MEASUREMENT: Gravitational, Bourdon, Elastic transducers, strain
gauge, Pressure cells, Measurement of high and low pressure,

TEMPERATURE MEASUREMENT-  Expansion thermometers, Resistance
Temperature Detectors, Thermistors, Thermocouples, Radiative measurements.
STRAIN MEASUREMENT- Strain gauges, types, surfaces preparation and bonding
technique, Wheatstone Circuit, Temperature compensation, Gauge rosettes,
Calibration.

UNIT- IV FLOW, DENSITY AND VISCOSITY MEASUREMENTS 9

FLOW MEASUREMENT: Orifice, Flow nozzle, Venturi, Pitot tube, Rotometer, Turbine
type Anemometer, Hot-wire anemometer, Magnetic flow meter, Ultrasonic flow meter.
DENSITY MEASUREMENT: Phenometer, Hydrometer, differential bubbling, Liquid
level Measurements.

VISCOSITY MEASUREMENT: Capillary tube viscometer, efflux viscometer, falling
sphere viscometer, Rotating cylinder viscometer.

UNIT- V HUMIDITY, VIBRATION, FORCE AND TORQUE MEASUREMENTS 9
HUMIDITY MEASUREMENT: Sling psychrometer, Absorption hydrometer, Dew point
meter.
VIBRATON MEASUREMENT: Vibrometer and different types of accelerometer.
FORCE MEASUREMENT: Scales & balance, Elastic force meter, Strain gauge, Load
cells Hydraulic and pneumatic load cells.
TORQUE MEASUREMENT: Mechanical torsion meter, Optical