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S.No Name of the course that include experiential learning through Project work/
Internship (2019 - 2020)

1 GE6253 - Engineering Mechanics

2 CE6306 - Strength of Materials

3 ME6301 - Engineering Thermodynamics

4 ME6302 - Manufacturing Technology - I

5 EE6351 - Electrical Drives and Controls

6 ME6401 - Kinematics of Machinery

7 ME6402 - Manufacturing Technology— II

8 ME6403 - Engineering Materials and Metallurgy

9 GE6351 - Environmental Science and Engineering

10 ME6404 - Thermal Engineering

i ME6501 - Computer Aided Design

12 ME6502 - Heat and Mass Transfer

13 ME6503 - Design of Machine Elements

14 ME6504 - Metrology and Measurements

15 ME6505 - Dynamics of Machines

16 ME6601 - Design of Transmission Systems

7} ME6602 - Automobile Engineering

18 ME6603 - Finite Element Analysis

19 ME6701 - Power Plant Engineering
20 ME6702 - Mechatronics
21 MEG6703 - Computer Integrated Manufacturing Systems %g 3 ’L“* /ss‘; —
22 | GE6757 - Total Quality Management Ujp = zmii?ﬁ%? ;_;161?"4‘3?9"-?‘;5
23 | MG6863 - Engineering Economics MOBAMED SHRAR O 1 oe :' B
24 ME6001 - Quality Control and Reliability Engineering
25 ME6004 - Unconventional Machining Processes //




26 ME6005 Process Planning and Cost Estimation
27 ME6006 Design of Jigs, Fixtures and Press Tools
28 ME6007 Composite Materials and Mechanics
29 ME6008 Welding Technology

30 ME6009 Energy Conservation and Management
31 MEG6011 Thermal Turbo Machines

32 IE6605 Production Planning and Control

33 ME6014 Computational Fluid Dynamics

34 ME6015 Operations Research

35 ME6016 Advanced 1.C. Engines

36 ME6017 Design of Heat Exchangers

37 ME6019 Non Destructive Testing and Materials
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ME6403 ENGINEERING MATERIALS AND METALLURGY LT P L
- 3003

OBJECTIVES: ,
To impart knowledge on the structure, properties, treatment, testing and applications of metals
and non-metallic materials so as to identify and select suitable materials for various
engineering applications.

UNIT | ALLOYS AND PHASE DIAGRAMS 9
Constitution of alloys — Solid solutions, substitutional and interstitial — phase diagrams, Isomorphous,
eutectic, eutectoid, peritectic, and peritectoid reactions, Iron - carbon equilibrium diagram.

Classification of steel and cast Iron microstructure, properties and application.

UNIT II HEAT TREATMENT " 10
Definition — Full annealing, stress relief, recrystallisation and spheroidising — normalising, hardening
and Tempering of steel. Isothermal transformation diagrams — cooling curves superimposed on
|.T.diagram CCR - Hardenability, Jominy end quench test - Austempering, martempering — case
hardening, carburizing, Nitriding, cyaniding, carbonitriding — Flame and Induction hardening — Vacuum
and Plasma hardening. .

UNIT 11l FERROUS AND NON-FERROUS METALS 9
Effect of alloying additions on steel- o and B stabilisers— stainless and tool steels — HSLA, Maraging
steels — Cast Iron - Grey, white, malleable, spheroidal — alloy cast irons, Copper and copper alloys —
Brass, Bronze and Cupronickel — Aluminium and Al-Cu — precipitation strengthening treatment —
Bearing alloys, Mg-alloys, Ni-based super alloys and Titanium alloys.

UNIT IV NON-METALLIC MATERIALS 9
Polymers — types of polymer, commodity and engineering polymers — Properties and applications of
various thermosetting and thermoplastic polymers (PP, PS, PVC, PMMA, PET,PC, PA, ABS, PI, PAI,
PPO, PPS, PEEK, PTFE, Polymers — Urea and Phenol formaldehydes)- Engineering Ceramics —
Properties and applications of Al;O3, SiC, Si;N,, PSZ and SIALON —Composites-Classifications- Metal
Matrix and FRP - Applications of Composites.

UNIT V MECHANICAL PROPERTIES AND DEFORMATION MECHANISMS 8
Mechanisms of plastic deformation, slip and twinning — Types of fracture — Testing of materials under
tension, compression and shear loads — Hardness tests (Brinell, Vickers and Rockwell), hardness
tests, Impact test Izod and charpy, fatigue and creep failure  mechanisms.
TOTAL : 45 PERIODS
OUTCOMES: _
Upon completion of this course, the students can able to apply the different materials, their
processing, heat treatments in suitable application in mechanical engineering fields.

TEXT BOOKS:
1. Avner,, S.H., “Introduction to Physical Metallurgy”, McGraw Hill Book Company,1994.
2. Williams D Callister, “Material Science and Engineering” Wiley India Pvt Ltd, Revised Indian

Edition 2007
REFERENCES:
1. Raghavan.V, “Materials Science and Engineering”, Prentice Hall of India Pvt. Ltd., 1999.

2 Kenneth G.Budinski.and Michael K. Budinski, “Engineering Materials”, Prentice Hall of India
Private Limitedﬂﬁﬁ@“@ﬁhﬁeprint 2002.

3. Upadhyay. @& Ush*tpadhyay, “Materials Science and Engineering”, Viva Books Pvt.
Ltd., New i AN

*:and Metallurgy, "Engineering Materials and Mettalurgy", First
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GE6253 ENGINEERING MECHANICS LTPC
3104
OBJECTIVES:
To develop capacity to predict the effect of force and motion in the course of carrying out the
design functions of engineering.
UNIT | BASICS AND STATICS OF PARTICLES 12
Introduction — Units and Dimensions — Laws of Mechanics — Lami's theorem, Parallelogram and
triangular Law of forces — Vectorial representation of forces — Vector operations of forces -additions,
subtraction, dot product, cross product — Coplanar Forces — rectangular components — Equilibrium of
a particle — Forces in space — Equilibrium of a particle in space — Equivalent systems of forces —
Principle of transmissibility .
UNIT I EQUILIBRIUM OF RIGID BODIES 12
Free body diagram — Types of Supports —Action and reaction forces —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 — Single equivalent
force -Equilibrium of Rigid bodies in two dimensions — Equilibrium of Rigid bodies in three dimensions
UNIT Il PROPERTIES OF SURFACES AND SOLIDS 12
Centroids and centre of mass— Centroids of lines and areas - Rectangular, circular, triangular areas
by integration — T section, | section, - Angle section, Hollow section by using standard formula —
Theorems of Pappus - Area moments of inertia of plane areas — Rectangular, circular, triangular
areas by integration — T section, | section, Angle section, Hollow section by using standard formula —
Parallel axis theorem and perpendicular axis theorem —Principal moments of inertia of plane areas —
Principal axes of inertia-Mass moment of inertia —mass moment of inertia for prismatic, cylindrical and
spherical solids from first principle — Relation to area moments of inertia.
UNIT IV DYNAMICS OF PARTICLES 12
Displacements, Velocity and acceleration, their relationship — Relative motion — Curvilinear motion -
Newton's laws of motion — Work Energy Equation— Impulse and Momentum — Impact of elastic
bodies.
UNIT V FRICTION AND ELEMENTS OF RIGID BODY DYNAMICS 12
Friction force — Laws of sliding friction — equilibrium analysis of simple systems with sliding friction —
wedge friction-. Rolling resistance -Translation and Rotation of Rigid Bodies - Velocity and
acceleration — General Plane motion of simple rigid bodies such as cylinder, disc/wheel and sphere.
TOTAL : 60 PERIODS
OUTCOMES:
ability to explain the differential principles applies to solve engineering problems dealing with
force, displacement, velocity and acceleration.
ability to analyse the forces in any structures.
ability to solve rigid body subjected to dynamic forces.
TEXT BOOKS:
L. Beer, F.P and Johnston Jr. E.R., “Vector Mechanics for Engineers (In SI Units): Statics and
Dynamics”, 8" Edition, Tata McGraw-Hill Publishing company, New Delhi (2004).
2, Vela Murali, “Engineering Mechanics”, Oxford University Press (2010)
REFERENCES:
1. Hibbeller, R.C and Ashok Gupta, “Engineering Mechanics: Statics and Dynamics”, 11" Edition,
Pearson Education 2010.

2z Irving H. Shames and Krishna Mohana Rao. G., “Engineering Mechanics — Statics and
Dynamics”, 4" Edition, Pearson Education 2008,

3. Meriam J.L. and Kraige L.G., * Engineering Mechanics- Statics - Volume 1, Dynamics- Volume
2", Third Edition, John Wiley & Sons, 1993,

4. Rajasekaran S and Sankarasubramanian G., “Engineering Mechanics Statics and Dynamics”,

3" Edition, Vikas Publishing House Puvt. Ltd., 2005.
5. Bhavfk:a}t.L,.S.S, and Rajashekarappa, K.G., “Engineering Mechanics”, New Age International

. - v

(P) Linfited:Rublishers, 1998,
6. Ku;rfé_frf-" LR 'g?ﬁ{eering Mechanics”, 3 Revised Edition, Tata McGraw-Hill Publishing
compihy, New Dahi'2008. 29 ' O .
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ME6007 COMPOSITE MATERIALS AND MECHANICS LTPC
3003

OBJECTIVES:
To understand the fundamentals of composite material strength and its mechanical behavior
Understanding the analysis of fiber reinforced Laminate design for different
combinations of plies with different orientations of the fiber.
Thermo-mechanical behavior and study of residual stresses in Laminates during processing.
Implementation of Classical Laminate Theory (CLT) to study and analysis for residual stresses
in an isotropic layered structure such as electronic chips.

UNIT | INTRODUCTION, LAMINA CONSTITUTIVE EQUATIONS & MANUFACTURING 12
Definition ~Need — General Characteristics, Applications. Fibers — Glass, Carbon, Ceramic and
Aramid fibers. Matrices — Polymer, Graphite, Ceramic and Metal Matrices — Characteristics of fibers
and matrices. Lamina Constitutive Equations: Lamina Assumptions — Macroscopic Viewpoint.
Generalized Hooke's Law. Reduction to Homogeneous Orthotropic Lamina — Isotropic limit case,
Orthotropic Stiffness matrix (Qij), Typical Commercial material properties, Rule of Mixtures. Generally
Orthotropic Lamina —Transformation Matrix, Transformed Stiffness. Manufacturing: Bag Moulding
Compression Moulding — Pultrusion — Filament Winding — Other Manufacturing Processes

UNIT Il FLAT PLATE LAMINATE CONSTITUTE EQUATIONS 10

Definition of stress and Moment Resultants. Strain Displacement relations. Basic Assumptions of
Laminated anisotropic plates. Laminate Constitutive Equations — Coupling Interactions, Balanced
Laminates, Symmetric Laminates, Angle Ply Laminates, Cross Ply Laminates. Laminate Structural
Moduli. Evaluation of Lamina Properties from Laminate Tests. Quasi-Isotropic  Laminates.
Determination of Lamina stresses within Laminates.

UNIT Il LAMINA STRENGTH ANALYSIS 5
Introduction - Maximum Stress and Strain Criteria. Von-Misses Yield criterion for Isotropic Materials.
Generalized Hill's Criterion for Anisotropic materials. Tsai-Hill's Failure Criterion for Composites.
Tensor Polynomial (Tsai-Wu) Failure criterion. Prediction of laminate Failure

UNIT IV THERMAL ANALYSIS 8
Assumption of Constant C.T.E’s. Modification of Hooke’s Law. Modification of Laminate Constitutive
Equations. Orthotropic Lamina C.T.E’s. C.T.E's for special Laminate Configurations — Unidirectional,
Off-axis, Symmetric Balanced Laminates, Zero C.T.E laminates, Thermally Quasi-Isotropic Laminates

UNIT V ANALYSIS OF LAMINATED FLAT PLATES 10

Equilibrium Equations of Motion. Energy Formulations. Static Bending Analysis. Buckling Analysis.
Free Vibrations — Natural Frequencies.

TOTAL: 45 PERIODS
OUTCOMES:

Upon completion of this course, the students can able to analyse the fiber reinforced Laminate
for optimum design

Apply classical laminate theory to study and analyse the residual stresses in Laminate.

TEXT BOOKS:

1. Gibson, R.F., "Principles of Composite Material Mechanics", Second Edition, McGraw-Hill,
CRC press in p;.ggggs_sﬁ&,1994, -

2. Hyer, M.W?"__\ j‘cpaiﬁlﬁ%_s of Fiber — Reinforced Composite Materials”, McGraw Hill, 1998
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ME6702 MECHATRONICS LTPC
3 003

OBJECTIVES:

To impart knowledge about the elements and techniques involved in Mechatronics systems
which are very much essential to understand the emerging field of automation.

UNIT I INTRODUCTION 12
Introduction to Mechatronics — Systems — Concepts of Mechatronics approach — Need for
Mechatronics — Emerging areas of Mechatronics — Classification of Mechatronics. Sensors and
Transducers: Static and dynamic Characteristics of Sensor, Potentiometers — LVDT - Capacitance

sensors — Strain gauges — Eddy current sensor — Hall effect sensor — Temperature sensors — Light
sensors

UNIT II 8085 MICROPROCESSOR AND 8051 MICROCONTROLLER 10
Introduction — Architecture of 8085 — Pin Configuration — Addressing Modes —Instruction set, Timing
diagram of 8085 — Concepts of 8051 microcontroller — Block diagram,.

UNIT Il PROGRAMMABLE PERIPHERAL INTERFACE 8

Introduction — Architecture of 8255, Keyboard interfacing, LED display —interfacing, ADC and DAC
interface, Temperature Control — Stepper Motor Control — Traffic Control interface.

UNIT IV PROGRAMMABLE LOGIC CONTROLLER 7
Introduction — Basic structure — Input and output processing — Programming — Mnemonics — Timers,
counters and internal relays — Data handling — Selection of PLC.

UNIT V ACTUATORS AND MECHATRONIC SYSTEM DESIGN 8
Types of Stepper and Servo motors — Construction — Working Principle — Advantages and
Disadvantages. Design process-stages of design process — Traditional and Mechatronics design
concepts — Case studies of Mechatronics systems — Pick and place Robot — Engine Management
system - Automatic car park barrier.
‘ TOTAL : 45 PERIODS
OUTCOMES:
. Upon completion of this course, the students can able to design mechatronics system with the
help of Microprocessor, PLC and other electrical and Electronics Circuits.

TEXT BOOKS:

1. Bolton, "Mechatronics”, Printice Hall, 2008 .
2. Ramesh S Gaonkar, “Microprocessor Architecture, Programming, and Applications with the
8085", 5th Edition, Prentice Hall, 2008.

REFERENCES:

1 Michael B Histand and Davis G.Alciatore, “Introduction to Mechatronics and Measurement
systems’, McGraw Hill International edition, 2007.

2. Bradley D.A, Dawson D, Buru N.C and Loader A.J, “Mechatronics”, Chapman and Hall, 1993,

3 Smaili.A and Mrad.F , “Mechatronics Integrated Technologies for Intelligent Machines”, Oxford
University Press, 2007.

4, Devadas Shetty and Richard A. Kolk, “Mechatronics Systems Design”, PWS publishing
company, 2007 s

5. Krishna Jﬁ"M%ﬂ

gssors & Microcontrollers”, Prentice Hall of India, 2007.
hatronics" CRC Press, First Indian Re-print, 2013
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CE6306 STRENGTH OF MATERIALS LTRC
3104

OBJECTIVES:
To understand the stresses developed in bars, compounds bars, beams, shafts, cylinders and
spheres.

UNITI STRESS, STRAIN AND DEFORMATION OF SOLIDS 9
Rigid bodies and deformable solids — Tension, Compression and Shear Stresses — Deformation of
simple and compound bars — Thermal stresses — Elastic constants — Volumetric strains —Stresses on
inclined planes — principal stresses and principal planes — Mohr’s circle of stress.

UNIT Il TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAM . 9
Beams - types transverse loading on beams — Shear force and bending moment in beams -
Cantilevers — Simply supported beams and over — hanging beams. Theory of simple bending-
bending stress distribution — Load carrying capacity — Proportioning of sections — Flitched beams —
Shear stress distribution.

UNIT Il TORSION 9
Torsion formulation stresses and deformation in circular and hollows shafts — Stepped shafts—
Deflection in shafts fixed at the both ends — Stresses in helical springs — Deflection of helical springs,
carriage springs.

UNIT IV DEFLECTION OF BEAMS 9
Double Integration method — Macaulay's method — Area moment method for computation of slopes
and deflections in beams - Conjugate beam and strain energy — Maxwell's reciprocal theorems.

UNIT V THIN CYLINDERS, SPHERES AND THICK CYLINDERS 9
Stresses in thin cylindrical shell due to internal pressure circumferential and longitudinal stresses and
deformation in thin and thick cylinders — spherical shells subjected to internal pressure —Deformation
in spherical shells — Lame’s theorem. :

TOTAL (L:45+T:15): 60 PERIODS
OUTCOMES:

Upon completion of this course, the students can able to apply mathematical knowledge to
calculate the deformation behavior of simple structures,

Critically analyse problem and solve the problems related to mechanical elements and analyse
the deformation behavior for different types of loads.

TEXT BOOKS:

1. Bansal, R K., "Strength of Materials", Laxmi Publications (P) Ltd., 2007

2. Jindal U.C., "Strength of Materials", Asian Books Pvt. Ltd., New Delhi, 2007

REFERENCES:

1. Egor. P.Popov “Engineering Mechanics of Solids” Prentice Hall of India, New Delhi, 2001

2. Subramanian R., “Strength of Materials", Oxford University Press, Oxford Higher Education Series,
2007.

3. Hibbeler, R.C., "Mechanics of Materials", Pearson Education, Low Price Edition, 2007

4. Ferdinand P. Been, +Johnson, J.r. and John J. Dewole "Mechanics of Materials", Tata
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ME6503 DESIGN OF MACHINE ELEMENTS LT PC
3003

OBJECTIVES

. To familiarize the various steps involved in the Design Process

. To understand the principles involved in evaluating the shape and dimensions of a component

to satisfy functional and strength requirements.

. To learn to use standard practices and standard data

. To learn to use catalogues and standard machine components

(Use of PS G Design Data Book is permitted)

UNIT | STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS 10

Introduction to the design process - factors influencing machine design, selection of materials based
on mechanical properties - Preferred numbers, fits and tolerances — Direct, Bending and torsional
stress equations — Impact and shock loading — calculation of principle stresses for various load
combinations, eccentric loading — curved beams — crane hook and ‘C’ frame- Factor of safety -
theories of failure — Design based on strength and stiffness — stress concentration — Design for
variable loading.

UNIT Il SHAFTS AND COUPLINGS 8
Design of solid and hollow shafts based on strength, rigidity and critical speed — Keys, keyways and
splines - Rigid and flexible couplings.

UNIT 1l TEMPORARY AND PERMANENT JOINTS 9
Threaded fastners - Bolted joints including eccentric loading, Knuckle joints, Cotter joints — Welded
joints, riveted joints for structures - theory of bonded joints.

UNIT IV ENERGY STORING ELEMENTS AND ENGINE COMPONENTS 9
Various types of springs, optimization of helical springs - rubber springs - Flywheels considering
stresses in rims and arms for engines and punching machines- Connecting Rods and crank shafts.

UNITV BEARINGS 9
Sliding contact and rolling contact bearings - Hydrodynamic journal bearings, Sommerfeld Number,
Raimondi and Boyd graphs, - Selection of Rolling Contact bearings.

TOTAL: 45 PERIODS

OUTCOMES:
Upon completion of this course, the students can able to successfully design machine
components

TEXT BOOK:

1. Bhandari V, “Design of Machine Elements”, 3" Edition, Tata McGraw-Hill Book Co, 2010.

2. Joseph Shigley, Charles Mischke, Richard Budynas and Keith Nisbett “Mechanical
Engineering Design’”, 8" Edition, Tata McGraw-Hill, 2008.

REFERENCES:

1. Sundararajamoorthy T. V. Shanmugam N, “Machine Design”, Anuradha Publications,
Chennai, 2003.

2 Robert C. Juvinall and Kurt M. Marshek, “Fundamentals of Machine Design”, 4™ Edition, Wiley,
2005

3. Alfred Hall, Halowenko, A and Laughlin, H., “Machine Design’, Tata McGraw-Hill
BookCo.(Schaum’s Outline), 2010

4. Bernard Hamrock, Steven Schmid,Bo Jacobson, “Fundamentals of Machine Elements”,2™
Edition, Tata McGraw-Hill Book Co., 2006.

5l Orthwein W, “Machine Component Design”, Jaico Publishing Co, 2003.

6. Ansel Ugural “M:schanical Design — An Integral Approach”, 1% Edition, Tata McGraw-Hill Book

Co, 20
7. Mer ﬂ_\_‘-’ Lee E. Hornberger, “Design of Machine Elements”
8th Edition i(g" 61 P .
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MEG6402 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.
To understand the basic concepts of Computer Numerical Control (CNC) of machine tools and
CNC Programming

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 — muilti
spindle:

UNIT I SHAPER, MILLING AND GEAR CUTTING MACHINES 9
Shaper - Types of operations. Drilling ,reaming, boring, Tapping. Milling operations-types of milling
cutter. Gear cutting — forming and generation principle and construction of gear milling ,hobbing and
gear shaping processes —finishing of gears.

UNIT IV ABRASIVE PROCESS AND BROACHING 9
Abrasive processes: grinding wheel — specifications and selection, types of grinding process—
cylindrical grinding, surface grinding, centreless grinding and internal grinding- Typical applications —
concepts of surface integrity, broaching machines: broach construction — push, pull, surface and
continuous broaching machines

UNITV CNC MACHINING 9
Numerical Control (NC) machine tools — CNC types, constructional details, special features,
machining centre, part programming fundamentals CNC - manual part programming -

micromachining — wafer machining.

TOTAL : 45 PERIODS
OUTCOMES:
Upon completion of this course, the students can able to understand and compare the
functions and applications of different metal cutting tools and also demonstrate the
programming in CNC machining.

TEXT BOOKS:

il Hajra Choudhury, "Elements of Workshop Technology", Vol.ll., Media Promoters

2. Rao. P.N “Manufacturing Technology - Metal Cutting and Machine Tools", Tata McGraw-Hill,
New Delhi, 2003.

REFERENCES:
1. Richerd R Kibbe, John E. Neely, Roland O. Merges and Warren JWhite “Machine Tool
Practices”, Prentice aII of India, 1998

2. HMT, "Productiop-Fechnotégy", Tata McGraw Hill, 1998.
3. Vel uRdamentals of Metal Machining and Machine Tools", Mc Graw Hill,
4. Materials of Manufacture,” Fourth Edition, PHI/Pearson
46
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ME6302 MANUFACTURING TECHNOLOGY - | LT PC
3003

OBJECTIVES:

To introduce the concepts of basic manufacturing processes and fabrication techniques, such
as metal casting, metal joining, metal forming and manufacture of plastic components.

UNIT | METAL CASTING PROCESSES 9
Sand Casting : Sand Mould — Type of patterns - Pattern Materials — Pattern allowances ~Moulding
sand Properties and testing — Cores —Types and applications — Moulding machines— Types and
applications; Melting furnaces : Blast and Cupola Furnaces: Principle of special casting
processes : Shell - investment — Ceramic mould — Pressure die casting - Centrifugal Casting - CO,
process — Stir casting; Defects in Sand casting

UNIT 11 JOINING PROCESSES 9
Operating principle, basic equipment, merits and applications of : Fusion welding processes :
Gas welding - Types — Flame characteristics; Manual metal arc welding — Gas Tungsten arc welding
- Gas metal arc welding — Submerged arc welding — Electro slag welding; Operating principle and
applications of : Resistance welding - Plasma arc welding — Thermit welding — Electron beam
welding — Friction welding and Friction Stir Welding; Brazing and soldering; Weld defects: types,
causes and cure.

UNIT Il METAL FORMING PROCESSES 9
Hot working and cold working of metals — Forging processes — Open, impression and closed die
forging — forging operations. Rolling of metals— Types of Rolling — Flat strip rolling — shape rolling
operations — Defects in rolled parts. Principle of rod and wire drawing — Tube drawing — Principles of
Extrusion — Types — Hot and Cold extrusion.

UNIT IV SHEET METAL PROCESSES 9
Sheet metal characteristics — shearing, bending and drawing operations — Stretch forming operations
— Formability of sheet metal — Test methods —special forming processes-Working principle and
applications — Hydro forming — Rubber pad forming — Metal spinning— Introduction of Explosive
forming, magnetic pulse forming, peen forming, Super plastic forming — Micro forming

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
OUTCOMES:

Upon completion of this course, the students can able to apply the different manufacturing
process and use this in industry for component production

TEXT BOOKS:

1. Hajra Chouldhary S.K and Hajra Choudhury. AK., "Elements of workshop Technology",
volume | and I, Media promoters and Publishers Private Limited, Mumbai, 1997

2. Kalpakjian. S, “Manufacturing Engineering and Technology”, Pearson Education India Edition,
2006 ,

REFERENCES:

1 Gowri P. Hariharan, A.Suresh Babu, "Manufacturing Technology I", Pearson Education, 2008

2. Roy. A. Lindber "Processes and Materials of Manufacture", PHI / Pearson education, 2006

3 Paul DegamfignEr-Black J.T and Ronald A. Kosher, "Materials and Processes, in
Manufaciiisg tght Edition, Prentice — Hall of India, 1997.
4 Sharmg /B2, "A Te »ﬁ; of production Technology", S.Chand and Co. Ltd., 2004.
5 Rao, P;, N2 fManufacturi E'gz’ﬁechnology Fousmry, Forming and Welding", 2™Edition, TMH-2003;
it ezl a4 ) 1 "
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CE6451 FLUID MECHANICS AND MACHINERY LT PG
300 3

OBJECTIVES: A
The applications of the conservation laws to flow through pipes and hydraulic machines are
studied
To understand the importance of dimensional analysis.
To understand the importance of various types of flow in pumps and turbines.

UNIT | FLUID PROPERTIES AND FLOW CHARACTERISTICS 8
Units and dimensions- Properties of fluids- mass density, specific weight, specific volume, specific
gravity, viscosity, compressibility, vapor pressure, surface tension and capillarity. Flow characteristics

— concept of control volume - application of continuity equation, energy equation and momentum
equation.

UNITII FLOW THROUGH CIRCULAR CONDUITS 8
Hydraulic and energy gradient - Laminar flow through circular conduits and circular annuli-Boundary
layer concepts — types of boundary layer thickness — Darcy Weisbach equation —friction factor- Moody
diagram- commercial pipes- minor losses — Flow through pipes in series and parallel.

UNIT I DIMENSIONAL ANALYSIS 9
Need for dimensional analysis — methods of dimensional analysis — Similitude —types of similitude -
Dimensionless parameters- application of dimensionless parameters — Model analysis.

UNIT IV PUMPS 10
Impact of jets - Euler's equation - Theory of roto-dynamic machines — various efficiencies— velocity
components at entry and exit of the rotor- velocity triangles - Centrifugal pumps— working principle -

work done by the impeller - performance curves - Reciprocating pump- working principle — Rotary
pumps —classification.

UNIT V TURBINES 10
Classification of turbines — heads and efficiencies — velocity triangles. Axial, radial and mixed flow
turbines. Pelton wheel, Francis turbine and Kaplan turbines- working principles - work done by water
on the runner — draft tube. Specific speed - unit quantities — performance curves for turbines —
governing of turbines.

TOTAL: 45 PERIODS
OUTCOMES:

Upon completion of this course, the students can able to apply mathematical knowledge to predict
the properties and characteristics of a fluid.
Can critically analyse the performance of pumps and turbines.

TEXT BOOK:

1. Modi P.N. and Seth, S.M. "Hydraulics and Fluid Mechanics", Standard Book House, New Delhi
2004,

REFERENCES: ‘

1)) Streeter, V. L. and Wylie E. B., "Fluid Mechanics", McGraw Hill Publishing Co. 2010

2. Kumar K. L., "Engineering Fluid Mechanics", Eurasia Publishing House(p) Ltd., New Delhi

2004

Robert W.Fox, Alan T-#4eBopald, Philip J.Pritchard, “Fluid Mechanics and Machinery”, 2011.

Graebel. W.P, "Englneghirg# iuid Mechanics", Taylor & Francis, Indian Reprint, 2011
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ME6301 ENGINEERING THERMODYNAMICS LTPGC
3 003

OBJECTIVES:
To familiarize the students to understand the fundamentals of thermodynamics and to perform
thermal analysis on their behavior and performance.

(Use of Standard and approved Steam Table, Mollier Chart, Compressibility Chart and
Psychrometric Chart permitted)

UNIT I BASIC CONCEPTS AND FIRST LAW 9
Basic concepts - concept of continuum, comparison of microscopic and macroscopic approach. Path
and point functions. Intensive and extensive, total and specific quantities. System and their types.
Thermodynamic Equilibrium State, path and process. Quasi-static, reversible and irreversible
processes. Heat and work transfer, definition and comparison, sign convention. Displacement work
and other modes of work .P-V diagram. Zeroth law of thermodynamics — concept of temperature and
thermal equilibrium— relationship between temperature scales —new temperature scales. First law of
thermodynamics —application to closed and open systems — steady and unsteady flow processes.

UNIT II SECOND LAW AND AVAILABILITY ANALYSIS 9
Heat Reservoir, source and sink. Heat Engine, Refrigerator, Heat pump. Statements of second law
and its corollaries. Carnot cycle Reversed Carnot cycle, Performance. Clausius inequality. Concept of
entropy, T-s diagram, Tds Equations, entropy change for - pure substance, ideal gases - different
processes, principle of increase in entropy. Applications of Il Law. High and low grade energy.
Available and non-available energy of a source and finite body. Energy and irreversibility. Expressions
for the energy of a closed system and open systems. Energy balance and entropy generation.
Irreversibility. | and Il law Efficiency.

UNIT 1l PROPERTIES OF PURE SUBSTANCE AND STEAM POWER CYCLE 9
Formation of steam and its thermodynamic properties, p-v, p-T, T-v, T-s, h-s diagrams. p-v-T surface.
Use of Steam Table and Mollier Chart. Determination of dryness fraction. Application of | and Il law
for pure substances. Ideal and actual Rankine cycles, Cycle Improvement Methods - Reheat and
Regenerative cycles, Economiser, preheater, Binary and Combined cycles. :

UNIT IV IDEAL AND REAL GASES, THERMODYNAMIC RELATIONS 9
Properties of Ideal gas- Ideal and real gas comparison- Equations of state for ideal and real gases-
Reduced properties-.Compressibility factor-.Principle of Corresponding states. -Generalised
Compressibility Chart and its use-. Maxwell relations, Tds Equations, Difference and ratio of heat
capacities, Energy equation, Joule-Thomson Coefficient, Clausius Clapeyron equation, Phase
Change Processes. Simple Calculations.

UNIT V GAS MIXTURES AND PSYCHROMETRY 9
Mole and Mass fraction, Dalton’s and Amagat's Law. Properties of gas mixture — Molar mass, gas
constant, density, change in internal energy, enthalpy, entropy and Gibbs function. Psychrometric
properties, Psychrometric charts. Property calculations of air vapour mixtures by using chart and
expressions. Psychrometric process - adiabatic saturation, sensible heating and cooling,
humidification, dehumidification, evaporative cooling and adiabatic mixing. Simple Applications
TOTAL : 45 PERIODS
OUTCOMES:
Upon completion of this course, the students canable to apply the Thermodynamic Principles
to Mechanical Engineering App[lcatlon
Apply mathematical fundamentals to study the properties of steam, gas and gas mlxtures
TEXT BOOKS :
T Nag.P. K , "Engineering Thermodynamlcs" 4"™Edition, Tata McGraw-Hill, New Delhi, 2008.
2. a~E—=~Engineering Thermodynamics: Fundamentals and Appllcatlons" Anuragam
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ME6505 DYNAMICS OF MACHINES LT.PC
3003
OBJECTIVES:
To understand the force-motion relationship in components subjected to external forces and
analysis of standard mechanisms.
To understand the undesirable effects of unbalances resulting from prescribed motions in
mechanism.
To understand the effect of Dynamics of undesirable vibrations.
To understand the principles in mechanisms used for speed control and stability control.

UNIT | FORCE ANALYSIS 9
Dynamic force analysis — Inertia force and Inertia torque— D Alembert's principle —Dynamic Analysis in
reciprocating engines — Gas forces — Inertia effect of connecting rod— Bearing loads — Crank shaft
torque — Turning moment diagrams —Fly Wheels — Flywheels of punching presses- Dynamics of Cam-
follower mechanism.

UNIT II BALANCING 9
Static and dynamic balancing — Balancing of rotating masses — Balancing a single cylinder engine —
Balancing of Multi-cylinder inline, V-engines — Partial balancing in engines — Balancing of linkages —
Balancing machines-Field balancing of discs and rotors.

UNIT Il SINGLE DEGREE FREE VIBRATION 9

Basic features of vibratory systems — Degrees of freedom — single degree of freedom — Free vibration

— Equations of motion — Natural frequency — Types of Damping — Damped vibration— Torsional
vibration of shaft — Critical speeds of shafts — Torsional vibration — Two and three rotor torsional

systems.

UNIT IV FORCED VIBRATION ' 9
Response of one degree freedom systems to periodic forcing — Harmonic disturbances —Disturbance
caused by unbalance — Support motion —transmissibility — Vibration isolation vibration measurement.

UNITV MECHANISM FOR CONTROL 9
Governors — Types — Centrifugal governors — Gravity controlled and spring controlled centrifugal
governors — Characteristics — Effect of friction — Controlling force curves. Gyroscopes —Gyroscopic
forces and torques — Gyroscopic stabilization — Gyroscopic effects in Automobiles, ships and
airplanes.
TOTAL : 45 PERIODS

OUTCOMES:
Upon completion of this course, the Students can able to predict the force analysis in

mechanical system and related vibration issues and can able to solve the problem

TEXT BOOK:

1l Uicker, J.J., Pennock G.R and Shigley, J.E., “Theory of Machines and Mechanisms” 3"
Edition, Oxford University Press, 2009.

2 Rattan, S.S, “Theory of Machines”, 3 Edition, Tata McGraw-Hill, 2009

REFERENCES: .

1 ehines", 3rd Edition, CBS Publishers and Distributors, 2005.

2. /e f:Machines”, Oxford University Press, 2005

3. Benson H. Toné‘j’ ‘Principles gt torations”, Oxford University Prass, 2" Edition, 2007

4

5

6

Robert L. Nortofi & Kinematics a g:lﬁynamics of Machinery", Tata McGraw-Hill, 2009.
Allen S. Hall Jr. W’S ematics a};ﬁ;ﬁkage Design”, Prentice Hall, 1961
Ghosh. A and Mgllick, A K., © 'ggjy of Mechanisms and Machines", Affiliated East-West Pvt.

Ltd., New Delhi, 1088 7m=r10 24"
7 Rao.J.S. and DukKipati:R-M=*Mechanisms and Machine Theory", Wiley-Eastern Ltd., New
Delhi, 1992. 71 "
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ME6601 DESIGN OF TRANSMISSION SYSTEMS LTPC
3 003

OBJECTIVES:
To gain knowledge on the principles and procedure for the design of Mechanical power
Transmission components.
To understand the standard procedure available for Design of Transmission of Mechanical
elements
To learn to use standard data and catalogues (Use of P S G Design Data Book permitted)

UNIT | DESIGN OF FLEXIBLE ELEMENTS 9
Design of Flat belts and pulleys - Selection of V belts and pulleys — Selection of hoisting wire ropes
and pulleys — Design of Transmission chains and Sprockets.

UNIT Il SPUR GEARS AND PARALLEL AXIS HELICAL GEARS 9
Speed ratios and number of teeth-Force analysis -Tooth stresses - Dynamic effects — Fatigue strength
- Factor of safety - Gear materials — Design of straight tooth spur & helical gears based on strength
and wear considerations — Pressure angle in the normal and transverse plane- Equivalent number of
teeth-forces for helical gears.

UNIT il BEVEL, WORM AND CROSS HELICAL GEARS _ 9
Straight bevel gear: Tooth terminology, tooth forces and stresses, equivalent number of teeth.
Estimating the dimensions of pair of straight bevel gears. Worm Gear: Merits and demerits-
terminology. Thermal capacity, materials-forces and stresses, efficiency, estimating the size of the
worm gear pair. Cross helical: Terminology-helix angles-Estimating the size of the pair of cross helical
gears.

UNIT IV GEAR BOXES 9
Geometric progression - Standard step ratio - Ray diagram, kinematics layout -Design of sliding mesh
gear box - Design of multi speed gear box for machine tool applications - Constant mesh gear box -
Speed reducer unit. — Variable speed gear box, Fluid Couplings, Torque Converters for automotive
applications.

UNIT V CAMS, CLUTCHES AND BRAKES 9

Cam Design: Types-pressure angle and under cutting base circle determination-forces and surface
stresses. Design of plate clutches —axial clutches-cone clutches-internal expanding rim clutches-
Electromagnetic clutches. Band and Block brakes - external shoe brakes — Internal expanding shoe

brake.
TOTAL : 45 PERIODS

OUTCOMES:

. Upon completion of this course, the students can able to successfully design transmission
components used in Engine and machines.

TEXT BOOKS:

1. Bhandari V, “Design of Machine Elements”, 3rd Edition, Tata McGraw-Hill Book Co, 2010.

2. Joseph Shigley, Charles Mischke, Richard Budynas and Keith Nisbett “Mechanical
Engineering Design”, 8th Edition, Tata McGraw-Hill, 2008.

REFERENCES:

1 Sundararajamoorthy T. V, Shanmugam N, “Machine Design”, Anuradha Publications,
Chennai, 2003.

2. Gitin Maitra, L. Prasad “Hand book of Mechanical Design”, 2nd Edition, Tata McGraw-Hill,

2001.

3. Prabhu. T.J., “Design of Transmission Elements”, Mani Offset, Chennai, 2000.

4, C.S.Sharma, Kamlesh Purohit, “Design of Machine Elements”, Prentice Hall of India, Pvt. Ltd.,
2003.

5. Bernard Hamrock, Steven Schmid, Bo Jacobson, “Fundamentals of Machine Elements”,

2nd Edition, Tata McGraw-Hill Book Co., 2006.
6. Robeﬁ%;ﬂ{ﬁ'#%—g\ng Kurt M. Marshek, “Fundamentals of Machine Design”, 4" Edition, Wiley,
Hal
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7. Alfred/.Hal Halowiénko, A and Laughlin, H., “Machine Design!, \Tata McGraw-Hill
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ME6502 HEAT AND MASS TRANSFER LTPC
3003

OBJECTIVES:
To understand the mechanisms of heat transfer under steady and transient conditions.
To understand the concepts of heat transfer through extended surfaces.
To learn the thermal analysis and sizing of heat exchangers and to understand the basic
concepts of mass transfer.
(Use of standard HMT data book permitted)

UNIT | CONDUCTION 9
General Differential equation of Heat Conduction— Cartesian and Polar Coordinates — One
Dimensional Steady State Heat Conduction — plane and Composite Systems — Conduction with
Internal Heat Generation — Extended Surfaces — Unsteady Heat Conduction — Lumped Analysis —
Semi Infinite and Infinite Solids —Use of Heisler's charts.

UNIT Il CONVECTION g

Free and Forced Convection - Hydrodynamic and Thermal Boundary Layer. Free and Forced
Convection during external flow over Plates and Cylinders and Internal flow through tubes .

UNIT 1l PHASE CHANGE HEAT TRANSFER AND HEAT EXCHANGERS 9
Nusselt's theory of condensation - Regimes of Pool boiling and Flow boiling. Correlations in boiling
and condensation. Heat Exchanger Types - Overall Heat Transfer Coefficient — Fouling Factors -
Analysis — LMTD method - NTU method.

UNIT IV RADIATION 9
Black Body Radiation — Grey body radiation - Shape Factor - Electrical Analogy — Radiation Shields.
Radiation through gases.

UNIT V MASS TRANSFER 9
Basic Concepts ~ Diffusion Mass Transfer — Fick's Law of Diffusion — Steady state Molecular Diffusion
— Convective Mass Transfer — Momentum, Heat and Mass Transfer Analogy —Convective Mass
Transfer Correlations.

TOTAL : 45 PERIODS
OUTCOMES:

Upon completion of this course, the students can able to understand and apply different heat
and mass transfer principles of different applications.

TEXT BOOK:
1, Yunus A. Cengel, "Heat Transfer A Practical Approach”, Tata McGraw Hill, 2010

REFERENCE BOOKS:

1. Frank P. Incropera and David P. Dewitt, "Fundamentals of Heat and Mass Transfer", John
Wiley & Sons, 1998,

Venkateshan. S.P., "Heat Transfer", Ane Books, New Delhi, 2004.

Ghoshdastidar, P.S, "Heat Transfer", Oxford, 2004,

Nag, P.K., "Heat Transfer", Tata McGraw Hill, New Delhi, 2002

Holman, J.P., "Heat and Mass Transfer", Tata McGraw Hill, 2000

Ozisik, M.N., "Heat Transfer=#cGraw Hill Book Co., 1994.

Kothandaraman, C.P. ; nté‘l of Heat and Mass Transfer", New Age International,
New Delhi, 1998.  / R

Yadav, R., "Heat an M ss Transfer;,é@éntral Publishing House, 1995.

M.Thirumaleshwar {{Flindamentals f;fiﬁeat and Mass Transfer, "Heat and Mass Transfer”,
First Edition, Dorliné{?ﬁr‘dersley, 239&" 1
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MEE504 METROLOGY AND MEASUREMENTS LTPC
3003

OBJECTIVES:
To provide knowledge on various Metrological equipments available to measure the dimension
of the components. ®
To provide knowledge on the correct procedure to be adopted to measure the dimension of
the components.

UNIT | .BASICS OF METROLOGY 5
Introduction to Metrology — Need — Elements — Work piece, Instruments — Persons — Environment —
their effect on Precision and Accuracy — Errors — Errors in Measurements — Types — Control — Types
of standards.

UNIT II LINEAR AND ANGULAR MEASUREMENTS 10
Linear Measuring Instruments — Evolution — Types — Classification — Limit gauges — gauge design —
terminology — procedure — concepts of interchange ability and selective assembly — Angular
measuring instruments — Types — Bevel protractor clinometers angle gauges, spirit levels sine bar —
Angle alignment telescope — Autocollimator — Applications.

UNIT Il ADVANCES IN METROLOGY ‘ 12
Basic concept of lasers Advantages of lasers — laser Interferometers — types — DC and AC Lasers
interferometer — Applications — Straightness — Alignment. Basic concept of CMM — Types of CMM —
Constructional features — Probes — Accessories — Software — Applications — Basic concepts of
Machine Vision System — Element — Applications.

UNIT IV FORM MEASUREMENT 10
Principles and Methods of straightness — Flatness measurement — Thread measurement, gear
measurement, surface finish measurement, Roundness measurement — Applications.

UNITV MEASUREMENT OF POWER, FLOW AND TEMPERATURE 8
Force, torque, power - mechanical , Pneumatic, Hydraulic and Electrical type. Flow measurement:
Venturimeter, Orifice meter, rotameter, pitot tube — Temperature: bimetallic strip, thermocouples,
electrical resistance thermometer — Reliability and Calibration — Readability and Reliability.
TOTAL : 45 PERIODS

OUTCOMES:

Upon completion of this course, the Students can demonstrate different measurement

technologies and use of them in Industrial Components

TEXT BOOKS:
1 Jain R.K. “Engineering Metrology”, Khanna Publishers, 2005.
2. Gupta. I.C., “Engineering Metrology”, Dhanpatrai Publications, 2005.

REFERENCES:

1. Charles Reginald Shotbolt, “Metrology for Engineers”, 5" edition, Cengage Learning
EMEA,1990.

2. Backwith, Marangoni, Lienhard, “Mechanical Measurements”, Pearson Education , 2006.
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ME6701 POWER PLANT ENGINEERING LTPC
3003

OBJECTIVES:
Providing an overview of Power Plants and detailing the role of Mechanical Engineers in their
Operation and maintenance.

UNIT I COAL BASED THERMAL POWER PLANTS 10
Rankine cycle - improvisations, Layout of modern coal power plant, Super Critical Boilers, FBC
Boilers, Turbines, Condensers, Steam & Heat rate, Subsystems of thermal power plants — Fuel and
ash handling, Draught system, Feed water treatment. Binary Cycles and Cogeneration systems.

UNIT Il DIESEL, GAS TURBINE AND COMBINED CYCLE POWER PLANTS 10
Otto, Diesel, Dual & Brayton Cycle - Analysis & Optimisation. Components of Diesel and Gas Turbine
power plants. Combined Cycle Power Plants. Integrated Gasifier based Combined Cycle systems.

UNIT 1l NUCLEAR POWER PLANTS 7
Basics of Nuclear Engineering, Layout and subsystems of Nuclear Power Plants, Working of Nuclear
Reactors : Boiling Water Reactor (BWR), Pressurized Water Reactor (PWR), CANada Deuterium-
Uranium reactor (CANDU), Breeder, Gas Cooled and Liquid Metal Cooled Reactors. Safety measures
for Nuclear Power plants.

UNIT IV POWER FROM RENEWABLE ENERGY 10
Hydro Electric Power Plants — Classification. Typical Layout and associated components including
Turbines. Principle, Construction and working of Wind, Tidal, Sofar Fhoto Voltaic (SPV), Solar
Thermal, Geo Thermal, Biogas and Fuel Cell power systems,

UNITV ENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF PoweR PLANTS 8
Power tariff types, Load distribution parameters, load curve, Comparison of sijte sclection criteria,
relative merits & demerits, Capital & Operating Cost of different power plants. Pollution control
technologies including Waste Disposal Options for Coal and Nuclear Power Plants.
TOTAL : 45 PERIODS

OUTCOMES:

Upon completion of this course, the students can able to understand different types of power

plant, and its functions and their flow lines and issues related to them.

Analyse and solve energy and economic related issues in power s-~ors.

TEXT BOOK:

1, Nag. P.K., "Power Plant Engineering", Third Edition, Tata McGraw — Hill Publishing Company
Ltd., 2008.

REFERENCES:

1. El-Wakil. M.M., "Power Plant Technology", Tata McGraw — Hij| Publishing Company Ltd.,
2010.

2. Black & Veatch, Springer, "Power Plant Engineering”, 1996.

3. Thomas C. Elliott, Kao Chen and Robert C. Swanekamp, "Power [|ant Enginearing”, Second

Edition, Standard Hfaﬁ,]ghpmig;g{ McGraw - Hill, 1998.
4. Godfrey Boyle, 'Renewglﬂlé’ﬁéﬁ y", Open University, Oxford Univer=ity Press in association
with the Open Uniyepsity, 20047 |
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ME6604 GAS DYNAMICS AND JET PROPULSION LTPEC
3 003
OBJECTIVES: To understand the basic difference between incompressible and compressible
flow.
To understand the phenomenon of shock waves and its effect on flow. To gain some basic
knowledge about jet propulsion and Rocket Propulsion. :
(Use of Standard Gas Tables permitted)

UNIT I BASIC CONCEPTS AND ISENTROPIC FLOWS 6
Energy and momentum equations of compressible fluid flows — Stagnation states, Mach waves and
Mach cone — Effect of Mach number on compressibility — Isentropic flow through variable ducts —
Nozzle and Diffusers

UNIT Il FLOW THROUGH DUCTS 9

Flows through constant area ducts with heat transfer (Rayleigh flow) and Friction (Fanno flow) —
variation of flow properties.

UNIT 1l NORMAL AND OBLIQUE SHOCKS 10
Governing equations — Variation of flow parameters across the normal and oblique shocks — Prandt| —
Meyer relations — Applications.

UNIT IV JET PROPULSION 10
Theory of jet propulsion — Thrust equation — Thrust power and propulsive efficiency — Operating
principle, cycle analysis and use of stagnation state performance of ram jet, turbojet, turbofan and
turbo prop engines.

UNITV SPACE PROPULSION 10
Types of rocket engines — Propellants-feeding systems — Ignition and combustion — Theory of rocket
propulsion — Performance study — Staging — Terminal and characteristic velocity — Applications —
space flights.
TOTAL: 45 PERIODS
OUTCOMES:
Upon completion of this course, the students can able to successfully apply gas dynamics
principles in the Jet and Space Propulsion

TEXT BOOKS:

1, Anderson, J.D., "Modern Compressible flow", 3™ Edition, McGraw Hill, 2003.

2. Yahya, S.M. "Fundamentals of Compressible Flow", New Age International (P) Limited, New
Delhi, 1996.

REFERENCES:

1. Hill. P. and C. Peterson, "Mechanics and Thermodynamics of Propulsion”, Addison — Wesley

Publishing company, 1992.

2. Zucrow. N.J., "Aircraft and Missile Propulsion”, Vol.1 & 1I, John Wiley, 1975.

8. Zucrow. N.J., "Principles of Jet Propulsion and Gas Turbines", John Wiley, New York, 1970.

4, Sutton. G.P., "Rocket Propulsion Elements", John wiley, New York,1986,.

5. Shapiro. A.H.," Dynamics and Thermodynamics of Compressible fluid Flow" John wiley, New
York, 1953.

6. Ganesan. V., "Gas Turbines", Tata McGraw Hill Publishing Co., Naew Delhi, 1999.

7. Somasundaram. PR.S.L., "Gas Dynamics and Jet Propulsions”, New Age International
Publisher: B

8 Babur{f éﬁj;}gf of Gas Dynamics", ANE Books India, 2008.

{8)

9: CO&? G.E.C! rs and Saravanamutto, "Gas Turbine Th\ej;ory",l Longman Group- Ltd.,

-
-
=

z :.\
-
123
1en

N 4 . .

*// PRINCIPAL o
T4 \ J COLLEGE OF £
S 1 aED SATHAR AJCOLLE X L

i MOMANE P

dhi

ity Gan
36, Bajiy e



ME6603 FINITE ELEMENT ANALYSIS LTPC
3 003
OBJECTIVES:
To introduce the concepts of Mathematical Modeling of Engineering Problems.
To appreciate the use of FEM to a range of Engineering Problems.
UNIT | INTRODUCTION 9

Historical Background — Mathematical Modeling of field problems in Engineering — Governing
Equations — Discrete and continuous models — Boundary, Initial and Eigen Value problems— Weighted
Residual Methods — Variational Formulation of Boundary Value Problems — RitzTechnique — Basic
concepts of the Finite Element Method.

UNIT Ii ONE-DIMENSIONAL PROBLEMS 9
One Dimensional Second Order Equations — Discretization — Element types- Linear and Higher order
Elements ~ Derivation of Shape functions and Stiffness matrices and force vectors- Assembly of
Matrices - Solution of problems from solid mechanics and heat transfer, Longitudinal vibration
frequencies and mode shapes. Fourth Order Beam Equation —Transverse deflections and Natural
frequencies of beams.

UNIT 11l TWO DIMENSIONAL SCALAR VARIABLE PROBLEMS 9
Second Order 2D Equations involving Scalar Variable Functions — Variational formulation —Finite
Element formulation — Triangular elements - Shape functions and element matrices and vectors.
Application to Field Problems - Thermal problems — Torsion of Non circular shafts —Quadrilateral
elements — Higher Order Elements.

UNIT IV TWO DIMENSIONAL VECTOR VARIABLE PROBLEMS 9
Equations of elasticity — Plane stress, plane strain and axisymmetric problems — Body forces and
temperature effects — Stress calculations - Plate and shell elements.

UNIT V ISOPARAMETRIC FORMULATION 9
Natural co-ordinate systems — Isoparametric elements — Shape functions for iso parametric elements
— One and two dimensions — Serendipity elements — Numerical integration and application to plane
stress problems - Matrix solution techniques — Solutions Techniques to Dynamic problems —
Introduction to Analysis Software. '
TOTAL : 45 PERIODS

OUTCOMES:

Upon completion of this course, the students can able to understand different mathematical

Techniques used in FEM analysis and use of them in Structural and thermal problem

TEXT BOOK:

1 Reddy. J.N., “An Introduction to the Finite Element Method”, 3rd Edition, Tata McGraw-Hill,
2005

2. Seshu, P, “Text Book of Finite Element Analysis”, Prentice-Hall of India Pvt. Ltd., New Delhi,
2007.

REFERENCES:

1. Rao, 8.S., “The Finite Element Method in Engineering”, 3rd Edition, Butterworth Heinemann,
2004

2. Logan, D.L., “A first course in Finite Element Method”, Thomson Asia Pyt Lid., 2002

3, £ ”F?-'Qg,vid S. Malkus, Michael E. Plesha, Robert J. Witt, “Concepts and

% ofEitite

Plament Analysis”, 4th Edition, Wiley Student Edition, 2002.

Hdu, “Introduction to Finite Elements in- Engineering”, 3rd Edition,
1,$1990 ;
un apff%ntai Finite Element Analysis and Applications", John Wiley & Sons,

’
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MEG6602 AUTOMOBILE ENGINEERING LTPGC
3 003
OBJECTIVES:
To understand the construction and working principle of various parts of an automobile.
To have the practice for assembling and dismantling of engine parts and transmission system

UNIT | VEHICLE STRUCTURE AND ENGINES 9
Types of automobiles, vehicle construction and different layouts, chassis, frame and

body, Vehicle aerodynamics (various resistances and moments involved), IC engines —components
- functions and materials, variable valve timing (VVT).

UNIT I ENGINE AUXILIARY SYSTEMS 9
Electronically  controlled  gasoline injection  system for Sl engines,  Electronically
controlled diesel injection system (Unit injector system, Rotary distributor type and
common rail direct injection system), Electronic ignition system (Transistorized coil ignition system,
capacitive discharge ignition system), Turbo chargers (WGT, VGT), Engine emission control by three
way catalytic converter system, Emission norms (Euro and BS).

UNIT 11l TRANSMISSION SYSTEMS 9
Clutch-types and construction, gear boxes- manual and automatic, gear shift mechanisms, Over drive,
transfer box, fluid flywheel, torque converter, propeller shaft, slip joints, universal joints ,Differential
and rear axle, Hotchkiss Drive and Torque Tube Drive.

UNIT IV STEERING, BRAKES AND SUSPENSION SYSTEMS 9
Steering geometry and types of steering gear box-Power Steering, Types of Front Axle,
Types of Suspension Systems, Pneumatic and Hydraulic Braking Systems, Antilock Braking System
(ABS), electronic brake force distribution (EBD) and Traction Control. ‘

UNIT V ALTERNATIVE ENERGY SOURCES 9
Use of Natural Gas, Liquefied Petroleum Gas, Bio-diesel, Bio-ethanol, Gasohol and
Hydrogen in Automobiles- Engine modifications required —Performance, Combustion and Emission
Characteristics of Sl and ClI engines with these alternate fuels - Electric and Hybrid Vehicles, Fuel Cell
Note: Practical Training in dismantling and assembling of Engine parts and Transmission Systems
should be given to the students.
TOTAL: 45 PERIODS

OUTCOMES:

Upon completion of this course, the students will be able to identify the different components in

automobile engineering.

Have clear understanding on different auxiliary and transmission systems usual.

TEXT BOOKS:

1. Kirpal Singh, “Automobile Engineering”, Vol 1 & 2, Seventh Edition, Standard Publishers, New
Delhi, 1997.

2, Jain K.K. and Asthana .R.B, “Automobile Engineering” Tata McGraw Hill Publishers, New
Delhi, 2002.

REFERENCES: M 3

1. Newton ,Steeds and Garet, “Motor Vehicles”, Butterworth Publishers,1989. ||| | 4 s

2. Joseph Heitner, “Automotive Mechanics,” Second Edition, East-West Rress71999.

3 Martin W, Stockel and Martin T Stockle , “Automotive MeeFETes Fun: ameaﬁlﬁé\ihh Good,
heart —-Will Cox-&empany Inc, USA ,1978. - JC()LLE-GEOF -

4. Heinz Heisjery “Wélisticad Engine Technology,” SAE Internatio PabtitBions “Usan) ryoge™

5. Ganesap Xy : ' bustion Engines”, Third Edition, Ta@%n%ﬁ;wdiﬁﬁ%@za{.@a o -
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MG6863 ENGINEERING ECONOMICS LTPC
300 3

OBJECTIVES:
To enable students to understand the fundamental economic concepts applicable to
engineering and to learn the techniques of incorporating inflation factor in economic decision
making.

UNIT | INTRODUCTION TO ECONOMICS 8
Introduction to Economics- Flow in an economy, Law of supply and demand, Concept of Engineering
Economics —~ Engineering efficiency, Economic efficiency, Scope of engineering economics - Element
of costs, Marginal cost, Marginal Revenue, Sunk cost, Opportunity cost, Break-even analysis - V ratio,
Elementary economic Analysis — Material selection for product Design selection for a product,
Process planning.

UNIT I VALUE ENGINEERING 10
Make or buy decision, Value engineering — Function, aims, Value engineering procedure. Interest
formulae and their applications ~Time value of money, Single payment compound amount factor,
Single payment present worth factor, Equal payment series sinking fund factor, Equal payment series
payment Present worth factor- equal payment series capital recovery factor - Uniform gradient series
annual equivalent factor, Effective interest rate, Examples in all the methods.

UNIT HI CASH FLOW 9
Methods of comparison of alternatives — present worth method (Revenue dominated cash flow
diagram), Future worth method (Revenue dominated cash flow diagram, cost dominated cash flow
diagram), Annual equivalent method (Revenue dominated cash flow diagram, cost dominated cash
flow diagram), rate of return method, Examples in all the methods.

UNIT IV REPLACEMENT AND MAINTENANCE ANALYSIS 9
Replacement and Maintenance analysis ~ Types of maintenance, types of replacement problem,
determination of economic life of an asset, Replacement of an asset with a new asset — capital
recovery with return and concept of challenger and defender, Simple probabilistic model for items
which fail completely.

UNIT V DEPRECIATION

Depreciation- Introduction, Straight line method of depreciation, declining balance method of
depreciation-Sum of the years digits method of depreciation, sinking fund method of depreciation/
Annuity method of depreciation, service output method of depreciation-Evaluation of public
alternatives- introduction, Examples, Inflation adjusted decisions — procedure to adjust inflation,
Examples on comparison of alternatives and determination of economic life of asset.
TOTAL: 45 PERIODS

OUTCOMES :

Upon successful completion of this course, students will acquire the skills to apply the basics

of economics and cost analysis to engineering and take economically sound decisions.

TEXT BOOKS:
1. Panneer Selvam, R, "Engineering Economics”, Prentice Hall of India Ltd, New Delhi, 2001.
REFERENCES:
1, Chan S.Park, “Contemporary Engineering Economics”, Prentice Hall of India, 2011,
2. Donald.G. Newman.ﬂmﬁ@:ﬁ%avelle, ‘Engineering Economics and analysis” Engg. Press,
Texas, 2010. o WO HAH N g
3. Degarmo, E.P,, /( n, W?};’andx Canada, J.R, “Engineering Economy”, Macmillan, New
York, 2011. iy Wo= Ay 27 78
4. Zahid A khan: E %ﬁ ering Econo ”.y},g“Engineering Economy", Dorling Kindersley, 2012
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ME6001 QUALITY CONTROL AND RELIABILITY ENGINEERING 3003

OBJECTIVES:
To introduce the concept of SQC
To understand process control and acceptance sampling procedure and their application.
To learn