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Curriculum from the Academic Year 2017 - 2018 onwards

| SEMESTER
S.NO SUB. CODE SUBJECT TITLE L T P C
1 15FY11 Mathematics - | 3 2 0 4
2 15MEO03 Basic Thermodynamics 2 2 0 3
3 15ME31 Fluid Mechanics and Machinery 2 2 0 3
4 15ME33 Statics and Dynamics 2 2 0 3
5 15ME34 Materials and Metallurgy 3 0 0 3
TOTAL CREDITS 15
Il SEMESTER
S.NO | SUB.CODE SUBJECT TITLE L |T| P | C
1 15FY21 Mathematics — Il 2 2 0 3
2 15ME32 Electrical Machines and Drives 3 0 0 3
3 15ME41 Strength of Materials 2 2] 0 3
4 15ME43 Mechanisms and Machines 2 2 0 3
5 15ME44 Manufacturing Science and Technology 2 2] 0 3
TOTAL CREDITS 15
I SEMESTER
S.NO | SUB. CODE SUBJECT TITLE L |T| P | C
Complex Variables, Fourier Transforms and
1 15CEM31 Partigl Differential Equations 2 2 0 3
2 15ME35 Applied Thermodynamics 2 2 0 3
3 15ME52 Machining Technology and Surface Engineering | 3 0 0 3
4 15ME54 Metrology and Quality Control 3 0 0 3
5 15ME53 Design of Machine Elements 2 2 0 3
TOTAL CREDITS 15
IV SEMESTER
S.NO SUB. CODE SUBJECT TITLE L T P C
1 15CMM41 Numer_ical Methods, Random Variables, 5 5 0 3
Sampling Theory and Z - Transforms
5 15ME42 Embedded_ Processor Architecture and 3 0 0 3
Programming
3 15ME45 Gas Dynamics and Propulsion Systems 2 2 0 3
4 15ME73 Control Theory and Mechatronics 2 2 0 3
5 15ME65 Design of Transmission Systems 2 2 0 3
TOTAL CREDITS 15




V SEMESTER

S.NO | SUB. CODE SUBJECT TITLE L T P C
1 15ME51 Heat and Mass Transfer 2 2 0 3
2 15ME61 Computer Aided Design and Manufacturing 3 0 0 3
3 15ME64 Engineering Economics and Management 3 0 0 3
4 15ME72 Operations Research 2 2] 0 3
5 15MEE21 Total Quality Management 3 0 0 3
TOTAL CREDITS 15
VI SEMESTER
S.NO | SUB. CODE SUBJECT TITLE L T P C
1 15ME63 Automobile Engineering 3]0 0 3
2 15ME74 Production and Operations Management 3 [0] O 3
3 15ME75 Alternate Energy Resources 3 0 0 3
4 15ME Elective - | 3 0 0 3
5 15ME Elective - Il 3 0 0 3
TOTAL CREDITS 15
VIl SEMESTER
S.NO | SUB.CODE [ SUBJECT TITLE L T P C
1 15MEE28 Manufacturing Planning and Cost Estimation 3 (o] O 3
2 15MEE39 Power Plant Engineering 3 0 0 3
3 15ME Elective - llI 3 0 0 3
4 15ME Elective - IV 3 0 0 3
5 15ME83 Project Work 0 0 6 6
TOTAL CREDITS 18
PROFESSIONAL ELECTIVES
DESIGN AND ANALYSIS STREAM
SUB. CODE SUBJECT TITLE Category | L | TP |C
15MEEOQO1 | Design of Jigs and Fixtures PE 2 12[0]3
15MEEQ2 | Advanced Strength of Materials PE 2 12f0]3
15MEEO3 | Mechanical Behavior of Materials PE 2 2[0]3
15MEEO4 | Machine Tool Design PE 2 12[0]3
15MEEOQO5 | Mechanical Vibrations and Control PE 2 12f0]3
15MEEOQ06 | Tribology PE 3]1]0]0]3
15MEEOQ7 | Experimental Stress Analysis PE 2 12f0]3
15MEEOQO8 | Fluid Power Control Systems PE 3[0[0]3
15MEEQ9 [ Design for Manufacture and Assembly PE 310[0]3
15MEE10 | Design and Analysis of Experiments PE 3[0f[0]3




MANUFACTURING AND MATERIALS STREAM

SUB. CODE SUBJECT TITLE Category | L | T|P|C
15MEE11 | Rapid Prototyping PE 310]0]3
15MEE12 | Non-Traditional Machining PE 310]0]3
15MEE13 | Non-Destructive Evaluation and Imaging PE 310]0]3
15MEE14 | Advanced Foundry Technology PE 310]0]3
15MEE15 | Advanced Welding Technology PE 310]0]3
15MEE16 | Composite Materials PE 310]0]3
15MEEL7 En_gineering Polymers, Composites and PE 3lolols

allied Manufacturing processes
15MEE18 | Industrial Robotics PE 310]0]3
15MEE19 | Bio Materials PE 310]0]3
INDUSTRY AND MANAGEMENT STREAM

SUB. CODE SUBJECT TITLE Category | L | T|P|C
15MEE20 | Work System Design PE 3[10]0(3
15MEE?22 | Plant Layout and Material Handling PE 310[0]3
15MEE?23 | Business Process Reengineering PE 310[(0]3
15MEE?24 | Project Management PE 3[10]0(3
15MEE?25 | Quantity Production Methods PE 310[0]3
15MEEZ26 | Production Planning and Control PE 212]0(3
15MEE27 | Lean and Agile Manufacturing PE 3[10]0(3
15MEE29 | Manufacturing Systems Management PE 3/]0[{0]3

THERMAL AND FLUID STREAM

SUB. CODE SUBJECT TITLE Category | L | TP | C
15MEE30 [ Advanced Fluid Mechanics PE 212103
15MEE31 | Refrigeration and Air Conditioning PE 2 [2]0]3
15MEE32 | Advanced Thermodynamics PE 2 [2]0]3
15MEE33 | Cryogenics PE 31]0[0]3
15MEE34 [ Combustion and Internal Combustion Engines PE 3[0]0]3
15MEE35 Energy Conservation and Waste Heat PE 3lolols

Recovery

15MEE36 [ Design of Heat Exchangers PE 2 12]0]3
15MEE37 [ Turbo Machinery PE 212]0]3
15MEE38 [ Computational Fluid Dynamics PE 2 12]0]3
15MEE40 [ Solar Energy Technology PE 3[0]0]3




15FY11 - MATHEMATICS - |

ASSESSMENT : THEORY

Course Outcomes

At the end of this course, the students will be able to

CO1:Familiar in applying advanced calculus ideas to solveEngineering problems.

CO2: Also they will be capable in applying Ordinary differential equations ideas in modeling
and solvingEngineering problems.

CO3: Also they will possess adequate knowledge in Matrices & Hyperbolic functions ideas to
analyze andstudy their areas.

CO4: They will be able to solve problems related with the above mentioned areas and can to
identify theareas in their disciplines wherein these ideas could be directly applied.

MATRIX AND HYPERBOLIC FUNCTIONS

Eigenvalues and eigenvectors-Cayley Hamilton theorem (without proof)-Application to find the
inverseand higher powers of a matrix-Diagonalization-Quadratic forms-Orthogonal reduction to
canonicalform.Hyperbolic and inverse hyperbolic functions-properties.(9)

DIFFERENTIAL CALCULUS

Curvature-Evolutes-Envelopes-Functions of two variables-Expansions and extreme values-
Constrainedextrema using Lagrange's multiplier method.(9)

INTEGRAL CALCULUS

Beta, Gamma integrals-properties-Double and triple integrals-changing the order of integration-
Jacobianof transformation-Application to areas and volumes.(9)

ORDINARY DIFFERENTIAL EQUATIONS

Second and higher order linear differential equations with constant coefficients- variable
coefficients-Euler Cauchy type-Linear Simultaneous equations-Method of variation of
parameters.Applications of Differential equations-Electrical circuits-Simple harmonic motion-

Resisted vertical motion.(9)

SOLID GEOMETRY
Equation of a sphere- Plane section of a sphere- Tangent plane-Orthogonal spheres- Equation
of a cone-Right circular cone- Equation of a cylinder- Right circular cylinder.(9)

TOTAL : 45+30=75

TEXT BOOKS
1. Kandasamy, P. et al., "Engineering Mathematics for first year B.E/ B.Tech", (9th revised
edition),S Chand & Co - (2014).



2. Veerarajan, T, "Engineering Mathematics" (For Semester | & Il) (Third Edition), Tata
.McGraw- HillPublishing company Ltd., - (2012).

3. Venkataraman, M.K, "Engineering Mathematics", (First year), The National Publishing
Company -(2008).

REFERENCE BOOKS

1. Erwin Kreyszig, "Advanced Engineering Mathematics”, (10th Edition), Wiley India Pvt Ltd -
(2011).

2. Grewal, B.S, "Higher Engineering Mathematics" (43rd Edition), (2014 - June) Khanna
Publishers -

(2012).



15MEOQ3 - BASIC THERMODYNAMICS

ASSESSMENT : THEORY

Course Outcomes

At the end of this course, the students will be able to

CO1: Apply concepts of energy conservation to open and closed systems

CO2: Arrive at benchmark performances of heat engines and refrigerator / heat pump and
computeentropy changes

COa3: Depict various thermodynamic processes on property diagrams, estimate properties of
mixturesand quantify deviation from ideal gas behavior

CO4: Calculate changes in properties during different processes

INTRODUCTION AND PROPERTIES OF PURE SUBTANCES

Units and Dimensions - Types of systems - Forms of Energy (Microscopic and Macroscopic) —
Propertiesof a System - State and Equilibrium - Processes and Cycles - Heat and different
forms of work — TemperatureMeasurement and Zeroth Law of Thermodynamics - Pure
Substance - Phases of a Pure Substance -Phase Change Processes of Pure Substances -
Property Diagrams for Phase Change Processes (p —Vv,T-v,and p-T) - the p - v- T Surface -
Property Tables -State Postulate - Ideal Gas Equation of State -Compressibility Factor - Van
der Walls Equation of State . (6)

THE FIRST LAW OF THERMODYNAMICS: CLOSED AND OPEN SYSTEMS

Introduction to First Law of Thermodynamics - Heat Transfer - Work Transfer - Mechanical
Forms ofWork - Comparison of Heat and Work - First Law of Thermodynamics - PMM 1-
Specific Heats — InternalEnergy, Enthalpy, and Specific Heats of Ideal Gases - Internal Energy,
Enthalpy, and Specific Heats ofSolids and Liquids - Thermodynamic Analysis of Control
Volumes - Flow Work - Steady Flow Process -Steady Flow Analysis of Engineering Devices -
Nozzles and Diffusers - Turbines and Compressors -Throttling Valves - Mixing Chambers -
Heat Exchangers. (6)

THE SECOND LAW OF THERMODYNAMICS AND ENTROPY

Thermal Energy Reservoirs - Heat Engines - Kelvin-Planck Statement - Refrigerators and Heat
Pumps -Clausius Statement - PMM 2 - Reversible and Irreversible Processes - Carnot Cycle
and Principles -Thermodynamic Temperature Scale - Performance of Carnot devices - Heat
Engines, Refrigerators andHeat Pumps - Clausius Inequality - Entropy - Increase of Entropy
Principle - Entropy Balance - T-s Diagram- Evaluation of Entropy Change - Entropy Change of
Solids and Liquids - Entropy Change of ldeal Gases- Reversible Steady Flow Work -
Irreversibility - Available and Unavailable Energy - Availability of Closed System and Steady
Flow Systems. (6)

THERMODYNAMIC RELATIONS AND MIXTURES



Thermodynamic Potentials, Gibbs and Helmholtz Functions, Maxwell Relations - TDS
Equations —ClausiusClapeyron Equation, Difference and ratio of heat capacities. Mixtures of
perfect Gases - Mole Fraction,Mass Fraction, Dalton's Law of partial pressures, Avogadro's
Laws of additive volumes - Mole fraction,Volume fraction and partial pressure, Equivalent Gas
constant and Molecular Internal Energy, Enthalpy,Specific Heats and Entropy of Mixture of
Perfect Gases and Vapour. (6)
PSYCHROMETRY
Atmospheric air - Psychometric Properties - Dry Bulb Temperature, Wet Bulb Temperature,
Dew pointTemperature, Thermodynamic Wet Bulb Temperature, Specific Humidity, Relative
Humidity, SaturatedAir, Vapour pressure, Degree of saturation -Adiabatic Saturation, Carrier's
Equation —Psychrometricchart. (6)

TOTAL : 30 +30 =60
TEXT BOOKS
1. Yunus A. Cengel, "Introduction to Thermodynamics and Heat Transfer", McGraw-Hill
Companies,Inc., 2nd Edition,2008.
2. C. P. Kothandaraman and Domkundwar, "A Course in Thermodynamics (Thermal
Engineering)”,DhanpatRai and Co. Ltd., 2007.
3. Nag P K., "Engineering Thermodynamics", Tata McGraw Hill, 2008.
4. Rajput R. K., "Engineering Thermodynamics”, Laxmi Publications, 2009.
5. Mahesh M. Rat hor e, TaaMeGawrldl,20lEngi neer i ngo,

REFERENCE BOOKS
1. Van Wylen, "Fundamentals of Thermodynamics”, John Wiley and Sons, 6th Edition, 2007.
2. Jones and Dugan, "Engineering Thermodynamics”, Prentice Hall of India, 2009.



15ME31 - FLUID MECHANICS AND MACHINERY

ASSESSMENT: THEORY LIT|P

Course Outcomes
At the end of this course, the students will be able to

CO1: Use basic fluid properties and employ principles of manometry to compute pressure
differences and make pressure measurements.

CO2: Calculate hydro-static forces on a given plane or curved surfaces fully submerged in a
known fluid

CO3: Deduce relationships for static and dynamic behaviour of fluids using Buckingham's
method of dimensional analysis and perform model analysis for hydraulic machines.

CO4: Differentiate between laminar and turbulent flows and develop shear-stress pressure
gradient relationship for laminar flow between parallel plates and through circular tubes.

COb5: Choose appropriate hydraulic turbine and estimate its geometric dimensions by using
velocity triangles for a given performance requirement or vice-versa.

CO6: Calculate discharge and efficiency of reciprocating pumps

PROPERTIES OF FLUIDS AND FLUID STATICS

Basic concepts and properties - fluid - definition - properties of fluids - density, specific weight,
specific volume, specific gravity, temperature, viscosity, compressibility, vapour pressure,
capillary and surface tension. Fluid statics - concept of fluid static pressure, absolute and
gauge pressures — pressure measurements by manometers and pressure gauges. Hydrostatic

forces on submerged surfaces. (6)

FLUID FLOW CONCEPTS
Fluid kinematics - flow visualization - lines of flow - types of flow - velocity field and acceleration
— continuity equation.Fluid dynamics — Euler* s e qu at i o n Beroulli'snequatiom,n

applications - venturi meter, orifice meter, Pitot tube.(6)

DIMENSIONAL ANALYSIS AND MODEL STUDIES

Dimensional analysis - Buckingham's Pi theorem - applications - similarity laws and models.(4)

LAMINAR AND TURBULENT FLOW CONCEPTS
Incompressible fluid flow - viscous flow - Navier-Stokes equation - Shear stress, pressure
gradient relationship - laminar flow between parallel plates - laminar flow through circular tubes

(Hagen - Poiseulle's equation). (5)
HYDRAULIC TURBINES

Introduction to impulse-momentum principle, moment of momentum equation, Hydraulic
turbines - classification - Pelton, Francis and Kaplan turbines - Velocity triangles - simple

problems - determining geometric dimensions - specific speed - unit quantities. (5)



HYDRAULIC PUMPS
Centrifugal pumps - velocity triangle - performance calculations. Positive Displacement pump -

working principle - air vessel. (4)

THEORY: 30
TUTORIAL: 30
TOTAL: 60

TEXT BOOKS
1. Som S.K., Biswas G., "Introduction to Fluid Mechanics and Fluid Machines", Tata
McGraw-Hill, 2" Edition, 2008.
2. Modi P.N, & Seth S.M., "Hydraulics, Fluid Mechanics & Hydraulic Machinery",
Metropolitan Book Company, New Delhi, 2013.

REFERENCE BOOKS
1. Bansal R.K., "A Textbook of Fluid Mechanics and Hydraulic Machines", 9" Edition,
Laxmi Publications, 2005.
2. Kumar K.L., "Engineering Fluid Mechanics", 6™ Edition, S. Chand Ltd., 2008.
3. Ramamrutham S, "Fluid Mechanics, Hydraulics & Fluid Machinery", M/s.Dhanpat Rai &
Sons, New Delhi, 1998.

4. Arora K.R., "Fluid Mechanics, Hydraulics and Hydraulic Machines", Standard Publishers
& Distributors, 1998.
5. NPTEL courses: http://nptel.iitm.ac.in/courses.php - web and video sources on Fluid

mechanics.



15ME33 - STATICS AND DYNAMICS

ASSESSMENT: THEORY LIT|P

Course Outcomes

At the end of this course, the students will be able to

VECTOR ALGEBRA
Force, Couple, Moment, Varignon's Theorem, Resultant of concurrent and non-concurrent

coplanar forces, free body diagram, Equilibrium of systems in 2D & 3D. (4)

TRUSS ANALYSIS

Types of trusses - Loads - Supports, Assumptions - Analysis, Method of joints and sections.(4)

FRICTION
Laws of Friction - Angle of friction, Friction in wedges, Square thread, Journal and thrust
bearing, Clutches, Belt-f | at abeldBraké/drums. (4)

DISTRIBUTED FORCES: MOMENT OF INERTIA
Centroid, Center of gravity and Moment of inertia - first moment of mass and area.Second
moment of mass and area, Radius of gyration, Transfer of axes, Parallel and perpendicular

axis theorem, Composite bodies.(5)

METHOD OF VIRTUAL WORK
Virtual Displacement, Principle of virtual work, Applications of virtual work principle to
machines, Mechanical efficiency, Work done by force/couple, Potential energy - Stability of

equilibrium.(4)
KINEMATICS OF PARTICLES

Rectilinear motion and curvilinear motion in rectangular co-ordinates, Relative and constrained
motion.Plane kinematics of rigid bodies - rotational motion.Relative Velocity, instantaneous

center of rotation. Relative acceleration, rotating reference frames. (4)

KINETICS OF RIGID BODIES

Plane kinetics of rigid bodies - kinetics of system of particles and derivation of moment
equation.Translation, fixed axis rotation, general planar motion.Newton's second law of motion,
D" Al embert " s pkinetit eneny, power, \Waentlal energy. Impulse - momentum

(linear, angular), Impact (Direct and oblique), combination problems. (5)

THEORY: 30
TUTORIAL: 30
TOTAL: 60



TEXT BOOKS
1. Johnston R.E., Beer F., Eisenberg E.R., Mazurek D., "Vector Mechanics for Engineers:
Statics and Dynamics", McGraw-Hill, 10™ Edition, 2013.
2. Meriam J.L., Kraige L.G., "Engineering Mechanics: Statics", Wiley, 7" Edition, 2012.
3. Meriam J.L., Kraige L.G., "Engineering Mechanics: Dynamics", Wiley, 7" Edition, 2012.

REFERENCE BOOKS

1. Hibbeler R.C., "Engineering mechanics: Statics and Dynamics", Prentice Hall, 12™
Edition, 2009.

2. Irving H. Shames, "Engineering Mechanics - Statics and Dynamics", Prentice-Hall of
India, 2009.

3. Rajasekaran S., Sankarasubramanian G., "Fundamentals of Engineering Mechanics",
Vikas Publishing House Private Ltd., 2010.

4. McLean, "Engineering Mechanics", Schaum Series, McGraw-Hill, 6™ Edition, 2010.

5. S. S. Bhavikatti, * E'vEdition BewrAgeringernalienal Publisties,s " |
2012.

6. www.nptel.iitm.ac.in/syllabus/syllabus.php?subjectld=112103108.



http://www.nptel.iitm.ac.in/syllabus/syllabus.php?subjectId=112103108

15ME34 — MATERIALS AND METALLURGY

ASSESSMENT: THEORY Litlele

Course Outcomes 3/0/01/3

At the end of this course, the students will be able to

CO1: Construct binary phase diagrams to analyse the solidification of ferrous and nonferrous
alloys and estimate amount of phases at different temperatures and compositions.

CO2: Choose and develop the required heat treatment and case hardening technique for
enhancing the mechanical properties of the specified carbon steels and alloy steels
components.

CO3: Crystalline defects in metals and its influence on strengthening mechanism for the
enhancement of mechanical properties. Calculate AFS grain size number using ASTM
standards.

CO4: Recognize mechanism of precipitation hardening of aluminium alloys and its application.

COS5: Evaluate appropriate alloying elements for ferrous alloy to improve the mechanical
properties according to application.

CO6: Compare the properties and applications of non-metallic materials and select for the
specified engineering applications. Describe the procedure for powder metallurgy process and
recognize its significance.

CO7: Apply the procedure and estimate mechanical, fatigue and creep properties for the given
data of the material

CRYSTAL IMPERFECTIONS

Crystal imperfections - point, line, planar and volume defects - grain size, ASTM grain size
number. Dislocations - slip and twinning - Burger vectors. Strain hardening, seasons cracking,
Bauschinger's effect, yield point phenomenon, cold / hot working, recovery, re-crystallization
and grain growth, strengthening of metals. (7)

ALLOY AND PHASE DIAGRAMS

Constitution of alloys and phase diagrams - constitution of alloys - solid solutions -
substitutional and interstitial. Phase diagrams, isomorphous, eutectic, peritectic, eutectoid and
peritectoid reactions. Iron-carbon equilibrium diagram.Classification of steel and cast iron -

microstructure, properties and application.(7)

HEAT TREATMENT

Heat Treatment - full annealing, stress relief, recrystallisation and spheroidizing - normalising,
hardening and tempering of steel. Isothermal transformation diagrams - cooling curves
superimposed on CCR diagram. Hardenability - Jominy end quench test - austempering,
martempering. Case hardening, carburising, nitriding, cyaniding, carbonitriding - flame and
induction hardening.(7)



Ferrous and non ferrous metals - effect of alloying additions on steel (Mn, Si, Cr, Mo, V, Ti& W)
— stainless and tool steels - HSLA. Grey, white, malleable, spheroidal, graphite, alloy cast-
iron.Copper and copper alloys - brass, bronze and cupronickel.Aluminium and Al-Cu -

precipitation strengthening treatment - bearing alloys.(8)

NON-METALLIC MATERIALS

Non-metallic materials - polymers, types of polymer, commodity and engineering
polymers.Properties and applications of PE, 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;Os;, SIC, SisN4, PSZ etc.Fibre and particulate reinforced
composites and resin plastics. Powder metallurgy - manufacturing process, compacting,
sintering, vacuum processing. Properties of powder processed materials, high energy

compaction. Metal matrix composites, preparation, properties and uses. (9)

MECHANICAL PROPERTIES AND TESTING
Mechanical properties and testing - mechanism of plastic deformation, slip and twinning.Types
of fracture - testing of materials under tension, compression and shear loads. Hardness tests -

Brinell, Vickers and Rockwell tests. Impact test - 1zod and Charpy. Fatigue and creep tests. (7).

TOTAL: 45
TEXT BOOKS
1. William D. Callister, "Material Sciences and Engineering”, 8" Edition John Wiley and
Sons, 2010.

2. Agarwal B.K., "Introduction to Engineering Materials", Tata McGraw-Hill Publishing
Company, New Delhi, 2008.

3. Avner S. H., "Introduction to Physical Metallurgy”, Tata McGraw-Hill Publishing
Company, New Delhi, 2" Edition, 2013.

REFERENCE BOOKS
1. Lakhtin Y., Weinstein N., "Engineering Physical Metallurgy"”, University Press of the
Pacific, 2000.
2. Raghavan V., "Physical Metallurgy", Prentice Hall of India Pvt. Ltd., New Delhi, 2™
Edition, 2012.
3. Kenneth G. Budinski and Michael K. Budinski, "Engineering Materials”, Prentice - Hall of
India, 2010.



4. NPTEL courses, http://www.nptel.iitm.ac.in/courses.php?disciplineld=112: related web
and video resources under Mechanical Engineering & Metallurgy and Material Science

categories.



15FY21 - MATHEMATICS -l

ASSESSMENT : THEORY
Course Outcomes
At the end of this course, the students will be able to
CO1: Applying Laplace transforms ideas in modeling and solving the problemsin their fields.
CO2: Also they will possess adequate knowledge in Fourier series & Theory of equations ideas
to analyzeand solve problems in their areas.
COa3: They will be able to solve problems related with the above mentioned areas and can to
identify theareas in their discipline wherein these ideas could be directly applied.
THEORY OF EQUATIONS
Relation between the roots and the coefficients-Symmetric functions of the roots -
Transformation ofequations-Reciprocal equations-Solution of algebraic and transcendental
equations by Newton-Raphsonmethod-polynomial equations by Graeffe's root squaring
method and Horner's method. (9)
DIFFERENCE CALCULUS
Finite differences-operators and their interrelations-Interpolations-Newton's and Lagrange's
method,Numerical differentiation based on Newton's formula, Numerical integration-
Trapezoidal and Simpson'sl/3 rule-Solutions of finite difference equations with constant
coefficients. (9)
VECTOR CALCULUS
Vector differentiation-gradient-divergence-curl-physical interpretation and
identities.Vectorintegrationline-surface and volume integrals. Gauss, Stoke's and Green's
theorems (without proof)-applications.

9)
LAPLACE TRANSFORMS
Transform of standard functions-Transform of unit step, dirac delta, error and periodic
functions-Initialand final value theorems-Inverse transforms and their properties-Convolution
theorem-Applications toordinary differential equations and integral equations. (9)
FOURIER SERIES
Dirichlet's conditions-Full range series-Half range series-Complex form of series-Parseval's
identity -Harmonica analysis.(9)
TOTAL : 45+30=75
TEXT BOOKS
1. Kandasamy, P. et al., "Engineering Mathematics for first year B.E/ B.Tech", (9th revised
edition)S Chand & Co - (2014).
2. Kandasamy, P., et al., "Numerical methods." S.Chand& Co - (2015) (3rd revised Edition)



3. Veerarajan .T, "Transforms and Partial Differential Equations” (Il Semester) (First Edition)
Tata.McGraw- Hill Publishing Company Limited- (2011).

REFERENCE BOOKS

1. Erwin Kreyszig, "Advanced Engineering Mathematics", (10th Edition) Wiley India Private
Limited-(2011).

2. Grewal, B. S., Higher Engineering Mathematics (43rd Edition) (2014 - June), Khanna
Publishers -(2012).



15ME32 - ELECTRICAL MACHINES AND DRIVES

ASSESSMENT: THEORY LIT|P

Course Outcomes

At the end of this course, the students will be able to

THREE PHASE MACHINES
Alternator - construction, working principle, EMF equation. Three phase Induction Motors -
Construction - Types: Squirrel cage and Slip ring, comparison, applications - Slip/Speed -

Torque characteristics - Stator and Rotor side speed Control Methods. (9)
SPECIAL ELECTRICAL MACHINES

Working principle, characteristics,speed control and application of- Capacitor start induction

motor - ServoMotors - Synchros - Stepper Motor - Universal Motor. (9)
ELECTRIC DRIVES

Electricdrive System - advantage and comparison - Classification - Factor affecting the choice

of drive: Different classes of duty cycle of motors, Load inertia and Environment conditions. (9)
DC and AC DRIVES

DC drive:Introduction - Control Strategies - Single phase and three phase fully controlled
converter fed DC drives - Chopper Fed DC drives (separately excited): single, two and four
quadrant chopper. AC drive: Introduction - Control Strategies - Stator Control: Variable
frequency drives (V/F control) for three phase induction motor speed control. Rotor Control:

Rotor Resistance Control, Applications. (9)
APPLICATIONS

Selection of Motor and Drive System for Industrial Applications: Cranes and Electric Traction,

Centrifugal Pumps, Air compressors, Paper and Pulp Industry, Textile Industry, Steel Industry.

(9)

TOTAL: 45
TEXT BOOKS
1. B.L Theraja and A.K Theraja, “A Text Book o
Publications (P) Ltd., New Delhi, 2014.
2.VedhamSubramanyam, “EIl ect rii ca tDir'i Bdiicm, T&@ ncept

McGraw-Hill Publishing Company, 2010.



3.S.K. Pillai, “A First CY a&ditene New mge Ehtemational i c a |
Publishers, 2004.

REFERENCE BOOKS
1.1 .3J. Nagrath and D. P. K o't Hudition Tata MtGdweHitl t r i c a |
Publishing Company, 2010.

2. G. K Dubey, “Fundamentals of Electrical Dri v
2007.
3. B. K. Bose, “Modern Power El ectronics and AC

Pvt. Ltd., New Delhi, 2006.



15ME41 - STRENGTH OF MATERIALS

ASSESSMENT: THEORY LT

Course Outcomes

At the end of this course, the students will be able to

SIMPLE STRESS AND STRAIN

Concept of stress and strain, St. Venant's principle, stress and strain diagram, Hooke's law,
Young's modulus, Poisson's ratio, stress at a point, stresses and strains in bars subjected to
axial loading, modulus of elasticity, stress produced in compound bars subjected to axial
loading. Temperature stress and strain calculations due to applications of axial loads and

variation of temperature in single and compound bars.(5)
COMPOUND STRESSES AND STRAINS

Two dimensional system, stress at a point on a plane, principal stresses and principal planes,
Mohr's circle of stress, ellipse of stress and their applications. Two dimensional stress-strain

systems, principal strains - circle of strain. Relationship between elastic constants. (4)
SHEAR AND BENDING STRESS IN BEAMS

Types of loading - supports and reactions, shear force and bending moment - diagrams —
singularity functions. Theory of bending stresses - simple bending theory - derivation.
Application to beams of rectangular, circular and channel sections, composite beams.Shear

stress distribution in beams. Combined stresses in beams. (5)
SLOPE AND DEFLECTION

Relationship between moment, slope and deflection, moment area method, Macaulay's

method and to calculate slope and deflection for determinant beams. (4)
TORSION

Torsional equation - applications to hollow and solid circular shafts, torsional rigidity. Combined
torsion and bending of circular shafts, principal stress and maximum shear stresses under

combined loading of bending and torsion. Analysis of close-coiled-helical springs. (4)
THIN AND THICK CYLINDERS

Thin cylinders and spheres - derivation of formulae and calculations of hoop stress, longitudinal

stress in a cylinder, and sphere subjected to internal pressures. Thick cylinders. (4)

ANALYSIS OF COLUMNS



Columns under uni-axial load, Buckling of columns, slenderness ratio and conditions. Euler's

equation for elastic buckling load, equivalent length.Rankine Gordon's empirical equations.(4)
THEORY: 30
TUTORIAL: 30
TOTAL: 60

TEXT BOOKS
1. Singh J. P., "A Text Book of Mechanics of Solids", Khanna Publishers, New Delhi, 2009.
2. Rajput R. K., "Strength of Materials”, S. Chand & Company Ltd, Ram Nagar, New Delhi,
2007.

REFERENCE BOOKS

1. Pytel A. H. and Singer F. L., "Strength of Materials", 4™ Edition, Harper Collins, New
Delhi, 1987.

2. Beer P. F. and Johnston (Jr.) E. R., "Mechanics of Materials", Sl version, McGraw Hill,
NY, 2001.

3. Popov E. P., "Engineering Mechanics of Solids", SI version 2" Edition, Prentice Hall,
New Delhi, 2003.

4. Timoshenko S. P. and Young D. H., "Elements of Strength of Materials", 5™ Edition,
East West Press, New Delhi, 1984.

5. Shames I. H., Pitarresi, J. M., "Introduction to Solid Mechanics", 3" Edition, Prentice-
Hall, NJ, 2000.

6. NPTEL courses, http://nptel.iitm.ac.in/courses.php, web and video courses on "Strength
of Materials" by Prof. Sharma S. C., and Prof. Harsha S. P.



15ME43 - MECHANISMS AND MACHINES

ASSESSMENT: THEORY

Course Outcomes 212|103

At the end of this course, the students will be able to

CO1: Mechanisms to accomplish a specified task (translation, rotation, force transmission, pick

and place), taking into consideration the principles of kinematics and dynamics.

CO2: Select the right type of cam and follower to achieve a required motion, draw cam profiles,

analyze velocities and accelerations of cam-followers.

COa3: Analytically calculate number of teeth, length of contact, path of contact, interference, for
gears and gear trains using specified inputs (power, torque, speed of rotation, gear ratio etc.).

CO4: Determine the unbalance in rotating and reciprocating masses (wheels, engines) under

static and dynamic conditions, and devise means to reduce the unbalance.

CO5: Apply the theory of a gyroscope to predict the effect of gyroscopic couple on moving
bodies (airplanes, ships, automobiles).

COG6: Identify the degree of freedom of mechanically vibrating systems (shock absorbers,
spring masss systems, torsional systems, bending vibrations) and use the laws of motion to

analyze and control the vibrations in such systems.

INTRODUCTION TO MECHANISM

Introduction - kinematic links - pairs, mechanism and machines. Degrees of Freedom (DOF) -
Grubler's rule for degree of freedom, criterion for mobility determination, effect of number of
links on DOF, inversions- Grashoff mechanism - 3R-P, 2R-2P chains. Mechanism of lower

pairs - exact and approximate straight-line mechanisms.(4)
KINEMATICS OF MECHANISM

Kinematic analysis - graphical (using AutoCAD) & analytical approach - velocity and
acceleration of planar mechanisms - Coriolis acceleration - Klein's construction for slider crank

mechanism. (4)
DYNAMICS OF MECHANISM

Dynamic analysis - static force analysis - dynamically equivalent two mass systems - center of
percussion. Dynamic analysis of planar mechanism - four bar & slider-crank mechanisms
(using AutoCAD). Analytical expression of slider crank mechanism - piston effort, crank effort,
pin effort. (4)



CAM ANALYSIS

Cams - classification - analytical treatments of followers with uniform motion, parabolic motion,

SHM and cycloidal motion, pressure angle - parameters affecting pressure angle. (3)
ANALYSIS OF GEARS

Gears - nomenclature - law of gearing - length and arc of contact, involutes and cycloidal
profile, interference. Helical, spiral and worm gears, simple, compound and epicyclic gear

trains - analysis. (4)
DYNAMIC ANALYSIS OF REVOLVING AND RECIPROCATING SYSTEMS

Balancing - static and dynamic balancing.Balancing of revolving and reciprocating masses in
single and multi-cylinder engines.(3)

GYROSCOPES

Gyroscopes - basic concepts gyroscopic law, effect of gyroscopic couple on automobiles,

ships, aircrafts. (3)
VIBRATIONS

Vibrations - vibration analysis of single degree of freedom systems - natural and damped -
forced vibrations- base-excited vibrations, transmissibility ratio. Critical speeds of shaft - multi-
degrees of freedom -torsional vibrations - approximate methods - Rayleigh's method,
Dunkerley's method - simulation using Simulink. (5)

Note:

For internal evaluation and not to be included in final examination - simulation of mechanisms
using Matlab& AutoCAD.

THEORY: 30
TUTORIAL: 30
TOTAL: 60
TEXT BOOKS

1. Ashok Ambekar, "Mechanisms and Machine Theory", Prentice Hall, 2014.
2. Rao J. S and Gupta K, "Introductory Course on Theory and Practice of Mechanical
Vibrations", Wiley Eastern Ltd., New Delhi, 2013.

REFERENCE BOOKS
1. Thomas Bevan, "Theory of Machines", CBI Publishers, 2009.
2. Amitabha Ghosh and AsokkumarMallik, "Theory of Mechanism and Machines", East -
West Press Private Ltd., 2009.



. Rao J. S. and Dukipati R. V., "Mechanism and Machine Theory", New Age International
Publishers, 2012.

. John Hannah and Stephers R. C., "Mechanics of Machines", Viva low priced students
edition, 1998.

5. Rattan S. S, "Theory of Machines", McGraw-Hill, 2012.
6. V. P. Singh, “Theory of Machi nes"”, Dhanpat

. NPTEL courses: http://nptel.iitm.ac.in/courses.php, related web and video resources on

Kinematics of Machines and Dynamics of Machines.



15ME44 - MANUFACTURING SCIENCE AND TECHNOLOGY

ASSESSMENT: THEORY

Course Outcomes

At the end of this course, the students will be able to

CO1: Demonstrate the importance of the manufacturing processes and to suggest suitable
production process based on different constraints.

CO2: Analyze the influence of process parameters and calculate relevant data of
manufacturing process.

CO3: Apply the knowledge to identify the appropriate techniques for new product
development.

METAL CASTING

Casting process — introduction, steps involved, types, advantages, limitations and applications
of casting process. Pattern - design, types, allowances for pattern, pattern materials. Molding
sand preparation, types, composition, properties & testing; core — making, core print; melting
practice and furnace; gating design, types, gating ratio - aspiration effect; riser design and
placements, directional solidification - Metallurgical aspects of Casting - casting defects -

problems. (7)
METAL FORMING

Sheet metal forming - Basic principles, applications and operations - shearing, parting,
notching, punching, blanking, piercing and bending. Types of press and dies. Analysis of Sheet
metal forming - punch and die clearance - Bending & spring-back— blank holding force - Cup
drawing, deep drawing- drawing force, coining and embossing. Other forming processes -

principles, methods, essential requirements and applications of spinning. (7)

Met al l urgi cal aspects of met al forming,; E I

Tresca " s ) . Hot , warm and c ol d- operatidns, tyges, forgingcdes,
types, materials, Analysis for load estimation with sliding friction, sticking friction and mixed
condition for slab and disc (equilibrium equation method), forging force calculations - forging
defects. Rolling: introduction - types, characteristics and applications, Analysis of rolling - effect
of friction - maximum draft - neutral point - forces in rolling and rolling defects; extrusion and
wire drawing - principles and requirements, classification, methods and applications.Analysis of
extrusion - effect of friction - shape factor — extrusion and drawing force, optimal reduction in

cross sectional area - problems.(8)
METAL JOINING

Mechanical joining - temporary, semi-permanent and permanent - welding, brazing and

soldering, adhesive bonding, fusion welding - introduction, basic principle, classifications,

ast.

Ses:



characteristics and applications - chemical, gas welding, thermit welding. Electrical arc welding
- emission and ionization of arc - characteristics of power sources, thermal and metallurgical
aspects of welding - peak temperature — SMAW, GMAW, GTAW, SAW; induction welding;
plasma arc welding; Resistance welding, design and types. Laser beam welding and electron
beam welding; solid state welding: - principles, methods, requirements and applications;
welding defects, causes and remedy; Residual stresses and distortion in welding — effects and
types. Effect of heat distribution.Science in adhesive bonding.(8)
THEORY: 30
TUTORIAL: 30
TOTAL: 60
TEXT BOOKS
1. Rao P. N, "Manufacturing Technology", vol. 1, 4"Eition, Tata McGraw-Hill, 2013.
2. Amitabha Ghosh and Asok Kumar Mallik, "Manufacturing Sciences", 2" Edition, East -
West Press Pvt. Ltd., 2010.

REFERENCE BOOKS

1. Khan M. I. and SerajulHaque, "Manufacturing Sciences", PHI Learning Pvt. Ltd., 2011.

2. SeropeKalpakjian, and Steven R. Schmid, "Manufacturing Processes for Engineering
Materials", 5™ Edition", Pearson Education, 2009.

3. Roy A. Lindberg, "Processes and Materials of Manufacture", 4™ Edition, PHI Learning,
2008.

4. Timings R. L. and Wilkinson S. P., "Manufacturing Technology: Vol. 1", 2" Edition,
Longman, 1998.

5. Prashant P. Date, "Introduction to Manufacturing Technologies: Principles & Practice",
Jaico Publishing House, 2010.



15CEM31 - COMPLEX VARIABLES, FOURIER TRANSFORMS AND
PARTIAL DIFFERENTIAL EQUATIONS

ASSESSMENTHE®Y
COURSBUTCOME

L|T|P|C
Attheendofthecoursethestudentsvillbeableto 212103

CQL : Applycomplexariableoncept$o solvemechanicangineeringrobéms.

CQ@ : Emplyg partid diferentinequatio and Fourie transforsidea in modelinganalyzig ard solvig mechanical
engineeringroblems.

C@B : Solveproblemselatedo theabovementionedreasandcanidentifitheareasin theirdisciplies whereirthese
ideascouldbedirecthapplied.

COMPLEXIFFERENATION

Analytidunctions Definitionandproperties CauchyRiemanmequationg Cartesiaandpolarcoordinatesconstructioof

analyti¢unctions ConformahappingsBilineaffransformationthemappingsftheformw = z+aaz,1/z,72, €%, sinz,cosz
andsimpleoroblems. (6+6)

COMPLEXNTEGRTION

Cauchy'integratheorem Integraformula Taylor'sandLaurent'seriegwithouproof) Typesof singularitie®olesand
residues Cauchy'sesidugheorem ApplicationsContoumtegrationsingcirculaandsemicicularcontours.  (6+6)

PARTIALDIFFERENTIAEQUATIONS

Formatiobyeliminatioof arbitrargonstantandfunctions solutiory direcimethod solutioroffirstordemonlinealPDE
- standardypes- Lagrangdéinearequation LineatighenordethomogeneolBDEwithconstantodficients. (6+6)
FOURIERRANSFORMS

Fouriemtegratheorenfwithouproof) Infinitd=ourietransforminfinitd=ouriesineandcosindransformsproperts and
problems Convolutiotheorem Parseva identity FiniteFouriesineandcosinelransforms propertieandproblems.

(6+6)
BOUNDRY VALUEPROBLEMS
Vibratia of stringsore dimensiohavae equationsore dimensioméed flowv - unsteag stae ard steag stae - Two
dimensiondleatflowsteadystatein CartesiagoordinatesSeparationfvariables Fourieseriessolution. (6+6)
TOTAL : 60
TEXTBOOKS

1. Srimant#@alandSubodtC. Bhunia,EngineeringlathematicsQxfordJniversitPressindia, 15! Edition2015.

2. E.Rukmangadach&Bngineeringlathematicgol [l & \ol 11", PearsorEducatior]St Edition.

3. \kerarajan,"EngineerinlylathematicsFor Semestet & I1, 3¢ Edition;Tata McGraviill Publishingompany.td.,
2012.

4. \eeraraja .T, "Engneerig Mathematics{fa Semestelll) 39 EditionTaa McGraviHil Publiship Compay Ltd,
2008

REFERENCES



ErwirKreyszig:Advance&ngineerinilathematics8 EditionJohnwiley& Sons(Asia)Privatd_imited2008.
GrewalB.S, "HigheEngineerinlylathematics40! EditionKhanna@ublisher007.

Freeebook Erwin KreyszithdvanceBngineeringlathematics3"EditionJohrwiley& SongAsia) Privatémited.,
2008 http://wwaglec.inaoep.mx/~jmram/Kr&REDIF1.pdf

http://nptel.ac.in/coursE&05035/


http://www-elec.inaoep.mx/~jmram/Kreyzig-ECS-DIF1.pdf
http://nptel.ac.in/courses/111105035/

15ME35 - APPLIED THERMODYNAMICS

(Use of steam tables, refrigerant tables, and charts permitted) LIT|P|C
212]0]|3
ASSESSMENTTHE®Y
COURSBOUTCOME

Attheendofthecoursethestudentsvillbeableto

CQL : Determin¢ghermodynamstatepointsin an Ottoor Diesekycle,usingairstandargassumptions$o calculte the
performancgarametersftwastrokeandfourstrokeenginesinderspecifiedperatingonditions.

CQ@ : (i) Compa the performamcof singlestag ard multistage compresssr(isothermacompressidprof specified
clearancewithandwithouintercooling{ii) Calculatehe powerequirement®r a specifiefteeair deliveryand
pressureatio.

C3 : Analyzeheperformancefidealandnonidealgasturbinecycleswithoneor moreof thefollowingnodifications:
regeneratiomtercoolng, andreheatingor specifiedperatingonditions.

COt : (i)Analyzendcomparéheperformanaefanidealanda nonrideaRankineycleanditsmodificatior{segeneration,
reheat,or a combinationf reheatand regeneration)singsteamtablesor Mollierchart.(ii) Analyzesteamflow
througmozzles

CO : Estimat¢éheperformancefa refrigeratiosystenforspecified¢oolingequirementndoperatingonditionsasing
Refrigeramiropertyablesandcharts.

C® : Usepsychrometrithat or psychrometrielationgo estimatechangesn enthalpyand humidityduringsensible
heatinggcoolinghumidificaticenddehumidificatigmocessedpr specifie@irconditioningequirements.

I.C.ENGINES

Air Standardtto& DieselCycles Clasdicationand workingprincipleof four strokeand two strokeS| and Cl Engines
indicatodiagramsyalvetimingandporttimingdiagramsComparisoof petrohnddiesekngines fourstrokeandtwostroke
engines testingandperformancefinternatombustioengines. (6+6)

RECIPROSTINGCOMPRESSORS

Workingprinciple equationfor shaftworkandefficiencieseffectof clearancen volumetriefficieng. Workingrincipleof
multistageeciprocatingpmpressorgjtercoole optimunntermediateressurén atwo stageompress@andperformance
of multistagecompresso (6+6)

GASTURBINES

GasTurbineCycles idealBraytortycle- noridealBraytortycle- openandclosectyclegasturbines modificationsf the
Braytortycle- regenerationcompressantercoding- turbingeheat. (5+5)
STEAMIURBINEBOILERSNdNOZZLES

IdealRankineycle- externallyrreversibl®ankineycle- superheatreheat regenerationinternallyrrevesibleRanine
cycleClassificatianf boilers lowpressur@ndhighpressurdoilersFlowof steanthrougmozzles effectoffrictiongritical
pressureatio supersaturateflowof steam. (7+7)



REFRIGERTONANDAIRCONDITIONING

Methodf refrigerationair refrigeratiorBell Colemarcycle vapourcompressiorefrigerationycle use of T-s andP-h

diagrams undercoolingandsuperheatin&tudyof absorptiorefrigeratiogystemRefrigerantsselectiomndproperties.

Requirementsrcomforandindustriadirconditioningjrwashe bypassfacto, summeaindwinteairconditioningystens.
(6+6)

TOTAL : 60
TEXTBOOKS
1. NagPK.,"Engineeringhermodynamic§" EditionTataMcGrawill,2013.
2. RicharcE. SonntagClausBorgnakkeGzordonl. Van Wylen,'Fundamentals Tdiermodynamic§", EditionWiley
2002.
3. Rudramurthy.,"ThermaEngneerring"McGrawHill Companiednc.,2007.
REFERENCES
1. Kothandaramai P andDomkundwd ThermodynamiaadThermaEngineeringDhanpatRa@ndSons2006.
2. RajpuR.K.,"ThermaEngineeringlaxmiPublication2007.
3. Ganesaw, "InternaCombustioBngines'TataMcGrawiill, 2005.
4. MathuM.L.andSharma.P, "InternaCombustioBngines'DhanpaRaiandSons2004.

5. Ballanep L.,"ThermdEngineeringkhann@ublisher24" Edition2003.



15MES2 - MACHINING TECHNOLOGY AND SURFACE ENGINEERING

ASSESSMENTTHE®Y LTTTPlC

COURS OUTCOME
Attheendofthecoursethestudentsvillbe ableto

COL : Calculateuttingorcetoollifeof singlepointandmultipointtools,llustrateuttingoolgeometrandchip formation,
in orthogonahetakuttingprocess.

CQ@ : Producea machingartusingcentreathe boringshapingplanningdrillingmillingmachinesandillustrateyear
manufacturirendforming.

C3 : UseadditivenanufacturimgocesgSteeolithograghSelectivéasersinteringrused depositiotodelingp create
complexomponeriy virtuaprototyping.

CO! : Choosend applyunconventionadachiningrocessefChemicallachiningd;lectraChemicallachiningzrinding,
Wire EDM Lase ElectrorBeamMachiningMaterandAbrasivelet Machiningp producecomponentsomhard
andsmartmaterials.

CO : UseasuitablesurfacdinishingrocesgPlatingCladdingzaseHardeningndmetalSprayingindDepositioand
surfacdexturingforimprovingurfacentegrityfferrousandnonferrousnetakcomponents.

FUNDAMETALS OFMETAL CUTTING

Introductionclassificatioof cuttingools- Cuttingoolgeometry desigrof singleandmultipointcuttingools- toolsignature.
Mechanicsf chipformation merchantiagram Relationshipetweerfrictionshearandrakeangle- Analysiof cutting
forcessinglepointand multipointool machiningrocesseg-eatgeneratiomand cuttingtool temperaturanalysisCutting
fluid failureof cuttingools toolwear- toollifeandmachinabilitysurfacdinish- cuttingoolmaterials problems. (12)

MACHIH TOOLS

Introductiotomachineyorkingrincipl@andoperationg;atheBoringShapingp laningDrillingMillingGrinding3roabing
andsawing speciapurposdathe- Gearmanufacturin@rinciplesf generatioandforming. (8)

RAPD PROTOTYPBNPROCESSES
IntroductionSubtractiv®rocesses AdditivdProcesses MirtualPrototyping DirectManufacturirgndRapidTooling 6)
ADVANCBD MACHINIE PROCESSES
Introductio - ChemidaMachinig - ElectreChemidaMachinig - ElectreChemiclaGrindig - ElectricaDischarge
Machining WireEDM- LaserBeamMachining ElectrorBeam Machining WaterJetMachining AbrasivaetMachining
- Nanofabricatic Micromachimjrn Economgof Advancg Machinip Processes (9)
SURFACE ENGINEERING

Introductio - MechanidaSurfae Treatmest - MechanidaPlatiig and Claddig - Ca® Hardenigp ard Had Facing
ThermaBpraying VaporDeposition lon Implantatioand DifusionCoating LaserTreatments Electroplatingglectre
lessPlatingandElectrdorming Conversio@atings HotDipping PorcelaifcnamelingCerami@andOrganicCoatings

- DiamondCoatingandDiamondike Carbon Surfacelexturing Painting Cleaningf Surfaces. (20)
TOTAL : 45



TEX BOOKS
1. RaoP N,"ManufactingTechnology\pl. 2, 4" EditionTataMcGrawill,2013.
2. Serop&alpakjiarandSteverR. Schmid;ManufacturifgngineeringndTechnology5" EditionPearsorfcducation,
2015
REFERENCES
1. KhanM.l. andSerajulHaqué&\Vianufacturirisciences'PHILearnind?vt.Ltd.,2011.
2. PrashanP Date,"Introductioto Manufacturinchnologie$rincipleg Practice"JaicoPublishingiouse2010.

3. TimingR.L.,Wilkinso®. P, "Manufacturing



15ME54 METROLOGY AND QUALITY
CONTROL

ASSESSMBENTHEORY
COURE OUTCOME
Attheendofthecoursethestudentsvillbe ableto

COL : Handlevarioudinearandangulameasuringnstrumentandableto desigrplugandring
gauges.

C : Demonstrateariousneasuremenitselementsfscrewthreadandgeartoothparametersy usingloating
carriagenicrometegeartoothverniercalipe

C® : lllustratsurface finisheasuremenémdinterferometpyinciplebyusinglifferentypesofstylugprobe
instrumentiterferometerprojectoreandmicroscopes.

CO4 : DemonstrateariousSQCtoolsandanalysehedatastatisticallfo Interprevariousontrochartdike X;
R, p, np,andC anddecidauponactiorto be takenfor controllinguali

CO : Practicaghe conceptof samplinggconstructin@C curvesandreliabilityevaluatioffior inspectiomnd
qualitycontrol.

INTRODUCTINOTO METROLOGY

Bast conceptsimportare of metrolog standarsl of measurementconce of limits fits & tolerances
precisin andaccurayg sourcef errorsjineammeasuringistrumentsadvantage& limitatiomf commonlysed
precisioninstrumentsAngula measurip instrumeat - Slp gauges comparatorsdid indicato calibratign
Interchangealjlit Taylos principle,  design of plg and ring gauges.

©)
THREA AND GEAR METROLOGY

Elemerst of scrav thread erros in threads measuremén of majo diamete mino diamete effectie
diamete pitd - floatingcarriagemicrometeElement®f geg measurememtf tooththicknesgconstanthord
method),gear tooth vernie Measuremenbf pitch, profile errors and total compositeerrors of gears.

(9)
SURFACE FINI$1 MEASUREMEETAND INTERFEROMEY

Surfacdopography definitionsCLA,Ra, RMS, Rz valuesandtheirinterpretatiomeasurememtf surfacéinish
styls probeinstruments Talysurfprofilometeand Tomlinsorsurfacemete Interferometry principletypesof
interferometersMichedon, Twyma Gre@ Specialisatio of MichelsgnNRL flatnes InterferometersThe
Pitte NA.  gaug - lase interferomete  Optich  projectr ard microscopes

©)
STATISTICA QUALIY CONTRDAND CONTRD CHARTS

SQC,SevenQC tools,chancecausesand assignableauses case studieson applicatiomf SQC.Probability
distributiorsbinomialpoissongeometridpypergeometrigpoissoras an approximation Inomialpormalas
an approximatioto binomialNeedforcontrothartscontrothartsorvariables X barandR chartcontrotharts
for attributes- p, np, C charts, analysisof patternsof control charts, evaluationof processcapabilt

)



ACEPTANGE SAMPLIS AND RELIABILITY

Samplingnspection concept®f acceptanceamplingsamplinglans- simple- double- multipleandsequential
samplingplans produceriskandconsumerisk Operatingcharacterist{©C)curves- constructiorgverageut
goingqualitylevel,averagetotal inspection Reliability definitionMeanTime BetweerFailure(MTBF) Mean
Time To RepaifMTTR)typesof failure failue rate evaluatio of reliabilitgeries paralleard seriegparalle
devie configurains Redundarnc and improvemeén  factos evaluations

©)
TOTAL : 45
TEXT BOOK

L Mahajan.M.A Text Bookof Metrology'DhanpaRaiand Sons,New
Delhi2010.

2 MontgomerR.C.,"Introductioto StatisticaQualityControl"JohnWileyand
Sons2012

REFERENCES

1 Guptal. C.,"TextBookof EngineerinjletrologyDhanpatRa@ndSons NewDelhi2000.
2. Jain.R.K.,"Engineeringletrology'Khanna&ublisherdewDelhi,2007.

3. ASTME,Handookof IndustriaWetrologyRrenticénallof IndiaPvt.Ltd,NewDelhi1992.

4. MahajanM.,"StatisticaQualityControl"DhanpaRaiandSons NewDelhi2010.



15MES53 - DESIGN OF MACHINE ELEMENTS

(Use of approved design data book is permitted)

ASSESSMENTTHE®Y

o
w

COURSB®UTCOME 212

Attheendofthecoursethestudentsvillbeableto

CQL : Determina suitablsizefora specifiethachia elemento withstand giveroadandpermissiblstressconditions
(Normal Shear, torsionatombinationf normabndshearstressespusingPrincipastressesTheorieof failure,
Fatigudailurg( SoderbergzoodmamandGerbergquations).

CQ@ : Desigrusingfactorof safetyandpermissiblstressesandprovidea drawingf a poweltransmissioshaftFlange,
Hub,andKeyfora RigidandFlexibleouplingo transmispecifieghpowermndtorque.

C3B : Desigra sprindcompressionpaxial Leaf)ora flywhedbrvariouspplication®Railwaypufer springAutomobile
suspensiofipys,Punchingnachinejo storeenergyandpreventnwantegdhockandvibrations.

COt : Desig metic bolts rives ard weldd joins (diamete siz ard thickies$ far centrayl axialy ard eccentrically
loadedunsymmetricaéctionsto withstandpecifiedbads.

CO : Desigrandchoosesuitabléearingball rolle, orjournalusingDesigrbDataBookiowithstandar@pecifietbads
(axialandradiaload)orspecifiedife.
DESIGNFUNDAMERLS FORMACHINEELEMENTS

Introductioto designproces$actorsinfluencingn machinalesign- typesof stressesstressstraindiagrammechanical
propertiesf materialstaticstressequationn axialpbendig andtorsionaloadingfactorof safgt Combinatioaf nornal
stresseseccentd loadig of memberscombinatioof normbhand shea stressesprincipastressestheoris of failure.
Mechanisrof fatigueailure- fatigudimitandfatiguestrengthS-N curvestypesof stressvariationsSoderbergzoodman
ard Gerbe equationsstres concentratiofacte, noth sensitiwt facte, factos affectig fatige limit equivalenstres,
combinedariablestress. (6+6)

DESIGNOFSHAFTRANDCOUPLINGS

Forceonshaftadueto gearspeltsandchains desigrof shaftdbasedn strengthtorsionaligidityandcriticabpeedDesign
of squareandtaperkey- useof standardsdesigrofrigidcouplingflexibldlangecouplingsandapplications. (6+6)

DESIGNOFENERGYBTORIN@EVICES

Helical sprirandleafspring stresseanddeflectiomroundiirehelical springsiccountinfprvariablestressescaicentric
springsDesigrof leafsprings stressanddeflectiorquatiorr designof flywheet fluctuationf speed- energystored-
stressesn rimsandarmsforenginesndpunchingnachines. (6+6)

DESIGNOFJOINTS

Joint strendt equationsefficieny, desig of rivete joing - joing of unifom strengtheccentricgllloadd rivetd joirts.
Weldedjoirts - strengthof welds,centrallyoaded unsymmetricabctionsaxiallyloadedand eccentricallipadedjoints-
desigrofboltedoints. (6+6)



DESIGNDFBEARINGS

Desig of hydrodynamiard hydrostatibearing - effed of frictim unde unifom pressuwe and wea conditios - torque
calculationstheonyof lubricatioriyicKee'squationSommerféinumber staticanddynamidoadcapacit cubicmearnioad,
variabldoad, probabilitypf survivalselectiorof deepgrooveand angularcontactall bearingsDesignof rollingcontact
bearingsintroductioto needleandairthrustearings. (6+6)

TOTAL : 60
TEXTBOOKS
1. Robert Mott.,'Mechanic&lement& Mechanicdbesign"s" EditionMacmillaRublishin@€o.,London2013

2. V.B.BhandariDesigrof Machindlements'3® EditionTataMcGrawill Publishingtd.,NewDelhi2013.

REFERENCES

1. S.S.WadhwakEr. S.S.Tolly, "Machin®esign"DhanpaRai& Co,Delhi2008.

2. Robert. Nortor;Machin®esign AnintgratedApproach’y" EditionPrenticddall NewDelhi2013.

3. Shigleyl. E.andMischke€. R.,"Mechanic&lngineerinBesign"g" EditionMcGrawill, Inc.,NewDelhi2008.
4, RobertC.JuvinalandKurtM. MarsheK;Fundamentaté MachineDesign"5" Edition\Mley, 2011

5. JacobsoB.O.,Bernard.HamrockndSteven RSchmid,FundamentaldéMachin&lementsThirdEditionMcGraw
Hillinc./ Taylor& FrancisGroup2013.

6. WillianmOrthwein;Machin€omponeridesyn",JaicoPublishing€o.,2006.

7. NPTEL coursdttp://nptel.iitm.ac.in/courses.wkpandvideaesourcesn"DynamicsfMechanic&ystembDesign
of Machin&lementéMachin®esign”.

HANDBOOK

1. PSG,'DesigbataBook"KalaikathikchaganfPublisher011


http://nptel.iitm.ac.in/courses.php
http://nptel.iitm.ac.in/courses.php

15CMMA41 - NUMERICAL METHODS, RANDOM VARIABLES, SAMPLING
THEORY AND Z-TRANSFORMS

ASSESSMENTTHE®Y LITIPlC

COURSBEOUTCOME

Attheendofthecoursethestudentsvillbe ableto

CQL : Applynumericahethodso solvevariougproblem#n theirdisciplines.

CQ : lllustratestatisticateasto studyandanalyzehebehavioofthedevelopedystem.
C3 : AnalyzeandsolveproblemsisingsamplingheoryandZ-transforms.
NUMRICALMETHODS

LineasimultaneousquationsgGaussliminatiomethod Gausslordamrmethod Crout'snethod GaussSeidalmethod
relaxatio methodOrdinar diferentibequationsTaylos seris - modifid Eules - RungeKuta fourh orde methos -
Milne'gpredictor correctomethod. (6+6)

Finie diferene approximatien solutia of PCE - Laplae equatio - Lebmans'iteratia proces - Poissa equatio -
paraboliequations BendeSchmidandCrank Nicholsomethods Hyperboliequation. (6+6)

TWODIMENSIONARANDOMWARIABLES

Probabilitynassfunction probabtly distributiofunction cumulativeistributiofunction marginaprobabilitjunctins -
conditionaistributionexpectatioof twodimensionahndonvariables covarianceorrelationregression curvefittng -
leastsquardechniqueonlycurveoftheformorreducibléotheform. (6+6)

SAMPLINGHE®Y

Elementsfsampling largesample testformean- proportionstandardleviationSmalsampldestt, F ard Chisquare

tests- contingendgble- testforindependence. (6+6)

Z-TRANSFORMS

Definitiomndpropertiesinverse transformsinitiandfinalvalueheoremsconvolutionsolutiorof diferenceequations

withconstantodficients. (6+6)
TOTAL : 60

TEXTBOOKS

1. Kandasam®, Thilagavathi, Gunavathi, "Numericahethods'S ChandandCompay 2013.
2. Kandasam@, Thilagavathly, Gunavathy, "Probabilit$tatisticeand RandonProcess"S Chandand Compay
2008.

3. \eerarajaff.,, "Engineerinlathematicfor Semesteil TransformandPartiaDiferentiakE q u a t TataMicGraw,
Hillpublishingompany.td,5" Edition2012.

4. \keeraraja T, "ProbabijitStatistic ard Randm Process"3¢ EditionMdGrawHil Educatio Privae LimitedNew

Delhi2013.



REFERENCES

1. ErwirKreyszig,AdvanceéngineerinylathematicsI0" Edition\MleylIndiaPvt.Ltd.,2011.

2. GrewalB.S,"HigheEngineerinlathematics43¢ EditionKhann&ublisbrs,2015.

3. Kapoo J.NandSaxenaH.C.,"Mathematic&iatistics"12" EditionS ChandandCompay 2003.

4, GrewalB.S.,"Numerica¥lethod@ SciencandEngineering40" EditionKhann@ ublisher007.

5. TrivediK. S.,"Probabilitand Statisticsvith Reliabilit Queueingind ComputeBcienceéApplicationsPrenticédall
Inc.,EnglewoodClifs, NewJerg, 2003.

6. \MenkataramaM.K.,"NumericdMethodi SciencendEngineerings" EditionNationaPublishinGompawy 2008.



15ME42 - EMBEDDED PROCESSOR ARCHITECTURE AND PROGRAMMING

ASSESSMENTTHE®Y T TT1pTC

COURSB®UTCOME

Attheendofthecoursethestudentsvillbe ableto

CQl : DistinguishetweerRlISCandCISCprocessors.

CQ@ : UsetheprogrammersodeblndoutlinghearchitecturefARMprocesso
C3B : Choosdhe ARNNstructionforperformindatatransfe dataprocessingndcontrobperations.

COt . Develomssembljanguag@rogramsorthearithmetianddataacquisitioapplications.

CO : Witetheassembllanguag@rogranto controthespeedof dc motoandsteppemota.

INTRODUCTION

Introducticto CPUALU ard contrbunt - instructiose desig - Compbe InstructinSe Computg CISG-Reduce Instrudbn
SetComputefRISChrchitectureadvantageanddisadvantages. (9)
ARMARCHITECTURE

ARMProgrammensodet registersARMmemory organizatitmadstorearchitecturd RMnstructioset- ARMexceptions
- ARMdevelopmenbols. 9)
ARMASSEMBY LANGUAGPROGRAMMING

Dataprocessig instructionstypesof operands datatransfeinstructionsaddressinghodes controflowinstructions
branch conditionddranchinstructionssubroutinandreturrinstructionswritingsimpleassembléanguag@rograms.

9)
ARMORGANIZTION

3-stagepipelinerganization5-stagepipelinerganizationARMinstructioexecution dataprocessingstructionsdata
transfestructionsbranchinstructionsadder ALUfunctions barrekhiftermultiplierdatapathlayout. (9)

TYPICA APPLIGTIONS
InterfacingxamplesLED- Analodo DigitatonvertersDigitato Analogonverterssteppemotorseversegmendisplay

- PWMbasedspeedtontrol. )
TOTAL : 45

TEXTBOOKS
1. SteveFurbe "ARMSysteronChipArchitecturePearsoreducatiohimited2014.

2.  Andrewsloss,'ARMSystenDeveloper§ude”,MorgarKaufman®ublisher005.



REFERENCES
1. DavidE.Simon;AnEmbedde&oftwarérimer'PearsortducatioAsia,2000.
2. RajKamal'Embedde8ystemdérchitectur&rogrammingndDesign"TataMcGrawHill,2003.
3. JonathaW\. Valvano!Introductioto ARMCortex M Microcontrollerg", Edition2013.
4. Carl[HamachgZvonkgranesiandSafwatZakKiComputedrganizaticendEmbedde8ystems'McGrawill,2002.

5. ARMArchitectureeferencenanual2005.



15MEA45 - GAS DYNAMICS AND PROPULSION SYSTEMS
(Use of approved gas tables is permitted)

ASSESSMENTTHE®Y

COURSBEOUTCOME 212|103

Attheendofthecoursethestudentsvillbeableto

CQL : Derivaandapplyequationforonedimensiona@lompresisie flowfromintegralormsof thegoverningquationfor
inviscidluidflow

CQ@ : Determingeometridesigrparametersequiredo accelerater deceleratanisentropidlowfor a giventypeof
nozzleor difuse, operatinginderspecifie¢ondibns

C3B : Analyticallgstimatehelengttofa onedimensionalonstanareaductto achievelesiredchange propertiesia
theeffectsof frictiorandheattransfer

CO! : Analyticallgvaluatehange#n physicgbropertieashera normasho& occursn onedimensionaonstanareaor
variablereaducts

CO : Analyzdélowthroughiferencomponentsfaircrafpropulsionystemsdiffuse compressocombustiochambe
turbineandnozzleysingprinciplesfthermodynamics

FUNDAMEIALS OFCOMPRESSIBIH.-OW

Basicsof Thermodynamickirstlaw, SecondawandEntrog Basicsof FluidMechanics Propertieandtypesof fluids,
Compressibjlitntegraformsof conservatioequatioriorinviscidlows- control/olumeapproach. (5+5)

ONEDIMENSIONAELOW- ISENTROPIC

Onedimensiondlowequations Isentropidlowthroughvariableareaducts,T-s andh-s diagramg$or nozzleanddiffuser
flows arearatioas a functiof Machnumbg massflowratethrougmozzlesanddiffusersgffectof frictiorin flowthrogh
nozzles (6+6)

FLOWTHROUGIEONSANTAREADUCT

Onedimensiondlowwithheatadditior{Rayleiglflow)- analysisndworkingequation$or perfecgas- thermathocking
referencestateandRayleigtiable Onedimensiondlowwithfriction(Fanndlow)- analysisndworkingelationsor perfet
gas- limitingooint- frictiorchocking referencstateandFanndable. (6+6)

NORMAISHOCKMNAVES

Governingquationsyariatiorof flowparamets like staticpressurestatictemperaturelensy, stagnatiopressurend
entropyacrossthe normakhock Prandtt Meyerequationimpossibilitgf shockin subsonidlows flowin convergerand
divergenhozzlenithshocknormakhockin FannaandRayleigllows. (6+6)

PROPULSIOSRYSTEMS

AircrafpropulsionJetengines energylow, study ofurbojeenginecomponentsdifuse, compresspcombustiochambe
turbineand exhaussystemsperformancef turbojetengines thrustthrusipowe propulsivandoveralkfficiencieghiust
augmentatioim turbojet engineramjet engine Rocketpropulsion rocketengineghrustequation effectivejet velocity
specifiempulse rockeengingerformancsplidandliquidpropellantsomparisoof diferenfpropulsiosystems(7+7)

TOTAL : 60



TEXTBOOKS
1. JohnD.Andersonl., "ModerCompressibElowwithHistoricaPerspectiveNMcGrawHill,3¢ Editior2(04.
2.  YahyaS.M.,"Fundamentats CompressibElowwith AircrafindRockePropulsionlewAgelnternation@P)Ltd.,
39 Edition2003.
3. Ganesal, "GasTurbine" TataMcGrawill, NewDelhi 2005
REFERENCES
1. RoberD.Zucke OscaBiblarz;Fundamentats GasDynamicst¥MleylIndiaPvt.Ltd.,2® Edition20Q11.
2. Radhakrishndn,"GasDynamicsRrenticéHallof IndiaNewDelhi2006.
3. Saravanamuttd8FCRogersandCohenH,"GasTurbineTheory"PearsorEducation 5" Edition2003.
4.  PhilipHill,CarlPeterson;MechanicandThermodynamio$PropulsionPearsorcducatiorg™ Edition2011.
5. BabuV, "Fundamentatd GasDynamicsJohnWiley& Sons2015.

6. OosthuizeR H.andCarsallenW.E.,"CompressibEuidFlow"McGravHill,1997.



15ME73 - CONTROL THEORY AND MECHATRONICS

ASSESSMENTTHE®Y T TT1pTC

COURSBOUTCOME
Attheendofthecoursethestudentsvillbeableto

CQl : Construca mathematicahodelof a controkystenin timedomairandderivethe transfefunctiorto predicthe
responsefthesystemin s-domain.

CQ@ : Determinthestableconditionfora controkystenmusingrootlocusanalysig@ndplottherootsforits characteristic
equatiomn s-plane.

CO@ : Desig a contrbsysten in frequenc domai usirg boa pld ard fird the stabilit crite usirg nyquis stability
criterioomethod.

CO! : Select suitablesensorandactuatofora specifi@pplicatioanduseit as a feedbacklevicdo setupthe process
again.

CO : Construch ladderprograniora PLCandtherebycontrolling pneumatidjyydraulior electricatircuits.
C®® : Discussboutexistingnanuabystenintoautomatedutonomousystem
INTRODUCTIOKD CONTROBYSTEMS

Introdation- closedoopandopenloopcontrolystems Reviewof Laplaceransformation theorem inverseLaplace
transformatiempartiatransformatidanctionvithMAT LAB Dynamimodelingtransfefunctionsblockgiagramsmodetig
in statespae - statespaceaepresentatiasf dynamisystemsTransieaResponsénalysis First& SecondrderSystems

- TransienResponsénalysisvithMATLAB. (5+5)
BASICCONTRORACTION&NDRESPONSBFCONTROBYSTEMS

BasicControl ActiongntegrahndDerivativ€ontrol®n HigheOrderSystems PerformanceRouth'sStabilityCriterion
Pneumati ControllersHydrauti ControllersElectone ControllersPhag Leal ard Phag Lag in SinusoidaResponse,
SteadyStateErrordan UnityFeedbackControBystems. (5+5)

DESIGNOFCONTROBYSTEMBY ROOJ-LOCUSANAYSIS

RootlocusPlots- GeneraRulesfor ConstructinBootLoci.RootlocusAnalysiof ControBystemsvithTransport.ag-
RootContouPlots Rootlocusdesign LeadCompensatiorLagCompensaticrLagLeadCompensation. (5+5)

CONTROBYSTEMBESIGNBY FREQUENECRESPONSENALY SIS

BodeDiagramsPolaiPlots Closed oopFrequenciResponséNyquisStabilitriterionStabilitAnalysisrelativestatity.
Design LeadCompensatioriagCompensaticriagleadCanpensation. (5+5)

SENSORBNDACTWIORS

Straingaugeresistivgpotentiometer&ctileand forceensorstachometersV DI, PiezoelectriacceleromateHalleffect
sensq OpticaEncode Resolve InductosyriRneumatiandHydrauliactuatorssteppemotae, servomote DCmota, AC
motor- simpleproblems. (4+4)

PROGRAMMABIEGICAICONTROLLERS

Programmablegiccontrollersbasicstructure inputoutpuprocessingprogrammingnnemonicstimersinternatelays
andcounters shiftregisters masterandjumpcontrolsdatahandling analoguéputoutput selectiomfPLC.  (4+4)



APPLIGTIONANDCASESTUDY
Integrationf Mechatroniamponergubsystemisitoa completéechatronics/stemApplication® CNCmachineand
Robotics (2+2)

Note : Matlalor LabVIEVgimulationareforinternaévaluation.

TOTAL : 60
TEXTBOOKS
1. 1. J.NagratthAndM. Gopal,'Controbystem&ngineerings! EditionNew Ag@ublishe NewDelhi2007

2. DavidG.AlciatoregandMichaeB. Histand;Introductidio Mechatroni@ndMeasuremelystemsTataMcGraviill,
NewDelhi.

REFERENCES

1. Norman.Nis&Control.Systems.EngineertigEditionJohnWiley& Sons Inc,2Q11

2. Katsuhik@gata, ModerrControEngineering5"" EditionPrenticedall,2010

3. W Bolton;MechatronicgarsorEducatioAsia,NewDelhi.

4. DanNecsulesciMechatronicdPgarsorEducatioAsia,NewDelhi.

5. N.P. Mabhalik;MechatronicslataMcGrawHill, NewDelhi.

6. WblfranStadle "AnalyticdRoboticandMechatronicaVjcGrawiill BookCo.

7. EroniniUmezronini,'SystenDynamic& Control'Thomsorsia.

8. ShettyDevdasandRichardA Kolk,"MechatronicSystenDesign"ThomsorearningyikasPublishingdouse New

Delhi



15MEGS5 - DESIGN OF TRANSMISSION SYSTEMS

(Useof Approvedesigrdatabookis permitted)
ASSESSMENTTHE®Y L/ TP

COURSBUTCOME 21210

CAL : Analyzestressedn beltsandselectuitablé/ beltandNarrow beltsandchaingdorthegiven poweo be
transmitted

CQ@ : Analyzdorcesactingonthespu, helicalstraightindspiralbevelgearsand desigrgeardrivesbasedon
strengtlandwearconsideratiorierthegivenpowetto be transmitted
C@ : Desigrpairofwormgears

CO! : Construatay andkinematicliagramandableto designconstantmeshmultispeedgearreduceuptol8
speeds

CO . Analyzdorcesn powerscrews andesigmowerscrews fascrewjackandlatheforthegivenpoweto be
transmitted.

CO® : Desigrsingleplate multiplatelutchesindinternaéxpandinghoebrakesorautomotivapplications

DESIGNOFBE.T ANDCHAINDRIVES

Belt- Types,beltmaterialsstressesn belts,conditioior maximunpowerransmissiorselectiorof V beltsforthe
giverpowerandvelocityatio,Selectionf Classica3V, 5Vand8VtypesandNarrow belts(SPZ SPA, SPB,SPC
types).Chain- Types, Geometricelationspolygonagffect, selectiorof transmissioohainand sprocketssilent
chainsgchainubricatia (6+6)

DESIGNOFGEARDRIVES

Spurgear- Terminolog geamaterialdorceanalysisjesigrof spurgearbasedon strengthndwearconsiderations.
Helicalgear- terminolgg forceanalysispressurenglein the normabndtransversglanesgquivaleniumbeof
teethdesigrof helicalgearbasedon strengttandwearconsiderationg8evelgear- terminolgg virtuainumbeof
teeth, force analysis, design of straight bevel gears.
(6+6)

WORMGEARSANDMUTI SPEEBGEARBOX

Wom gea - Terminolog materialsfore analysisthermbconsiderationefficieny, desig of wom gears Gea box
Geomeic progressiorstepratio,ray diagramKinematicdiagramgesignof multispeedearboxupto18 speeds.
(6+6)

POWERSCREWS

Formsof threadsterminolog torquerequirement lifting/lowerinigad, selflockingscrey, efficieng, squareand
trapezakl threads,collar friction, design of power screwsfor screw jack, lathe, selectionof ball screv
(6+6)

FRICTIOMRIVES

Clutches role of clutchesglassificatiomlesignof singleplate,multipleplateand coneclutchesBrakes- Roleof
brakestypesselfenergizingrakesdesigrof internaxpandinghoebrakesgdculatiomf heageneratioandheat
dissipation in brakes
(6+6)

TOTAL: 60



TEXTBOOKS
1. BhandaN.B.,"Desigrof Machind&lements'3 editionTataMcGraviHillPublishin@€o.Ltd,NewDelhi2016

2.  JosephEdwardShiglg CharlesR. MischkeRichardGordorBudynas;Mechanicdtngineerinfesign" /"
edtionMcGraviill,Inc.,NewDelhi2012.

REFERENCES
1. Robert Mott,"Machin&lementi Mechanicddesign“MacmillaRublishin@o.,London2010

2. MaitraG.M.,"HandBookof GearDesign“JTataMcGraviHill,NewDelhi2012

3. RoberL NortonyMachin®esign Anintegrateépproach’RearsortEducationewDelhi2015
4. Prabhurd.,"Desigrof TransmissioBlements'Manioffset,Chennai2013

5. Darlew Dudlg, "HandBookof PracticacearDesign"CRCPressFlorida2015.

HANDBOOK

PSG, "Design Data Book", Kalaikathir Achagam Publishers, 2011.



ASSESSMENTTHE®Y

COURSB®UTCOME 212013

15MES51 - HEAT AND MASS TRANSFER

(Use of Heat and Mass Transfer Data Book is permitted)

Attheendofthecoursethestudentsvillbeabk to

ca

ce

Ca

CcCAH

Co

. Identif formulatandsolveheat transfengineeringroblemsApplysuitablenodefora physicatystemprinciples

of heattransfemechanisnthermodynamid$yid mechanicsand materialdo obtaina solutiorthatsatisfieghe
congtain;Deduceandestimatdeattransferateforonedimensionateag, unsteadgtateheattransfeproblems
withrelevanboundargndinitialconditions.

. Derie the fundamenkaamoug relationshipbetwean flud floy, convectio hed transfe ard choos empirical

correlatiafor boh forcel ard free convectioto determimvalue for the convectiohed transfecodficientCalculate
heattransferatesusingthecodficients.

. Shav the physichnatue of thermhradiatin ard its interactio wih matte ard abk to calculat radiatio heat

exchangbetweernwoor moresurfaces.

. Outlinghetheoryof poolboilingflowboilingandlaminaandturbulentiimcondensation.

. PerforntHeattransfeanalysisisingLMTDNTUmethodlependingnthenatureandof problenandavailablelata

andto performthermahnalysi®f variougypesof heatexchanger<alculatenasstransfeandheattransfeby
usingempiricatorrelations.

MODE®FHEAT TRANSFER

Introduction Variaus modesof heattransfer Lawsof Fourie Newtorand StefanBoltzmannCombinednodesof heat
transfe andoveralheattransfecodficient. (2)

STEADHEAT CONDUCTION ONEDIMENSION

GeneraHeatConductioiEquation OnedimensiondieatflowthroughCompositslabs,CylindeandSpheregwithand
withouheatgeneration)Effectof VariablehermaConductivitylnsulatior Criticathickness. (15)

FINSANDUNSTEADWEAT CONDUCTION

Fins- Types, PurpossdapplicationsOnedimension&leatransfertemperatuneariation Finefficiency fineffectieness.
Unsteadygtateheattransfer LumpegbarameteanalysisProblemsisingHeisleandGrobeCharts. (15)

CONVECTION

Dimensionanalysis advantagdamitationdimensionlessumberphysicameaning.

ForcedConvectiorFlowoverflat plate- hydrodyamicboundaryayerandthermaboundaryayer- von Karmarintegral
momenturequationr VelocitydistributioflowthrougtpipesEnergyEquation heattransfercodficient- heattransferate
calculationsingempiricatorrelationsFlowoverpipes.

Free ConvectieverticakurfacesHorizontaurfacesheat transfeodficient heat transfeatecalculationsingenpirical
correlationsFlowoverpipes. (9)

RADATION

Mechanismdifferensurfaces StefarBoltzmannisw- Kirchhff's Law- Emissivitgbsorptivityreflectivitytransmiseity



- Intensitpfradiationemissiv@ower shapdactorfor simplgeometriesHeatransfebetweesurfaceseparatetynon
- absorbingnedium Radiatioshields. (6)
BOILINGANDCONDENS'ION

HeaflransfewithPhaseChange BoilingPoolboilingRegime€£alculationsn NucleatdoilingCriticaHeatfluxandFilm
boilingCondensatiofilmwiseanddropwisecondensation.

(BHEAT EXCHANGERS

Classificatioof HeatexchangersLogarithmigleanlemperaturBiference ParallelCounteandCrosdlon, Multipasses
flow- foulingacte. EffectivenessNTUmethod. (5)
MASSTRANSFER

Masstransfer Modesof masstransfer Fick'sLaw- steadystatedifusionthrougha plainmembrane equimolatounter
diffusion masgransfecodficient convectivenasstransfecodficient simpleproblemsy usingempiricatorrelations.

(5)
TOTAL : 60

Notk : Questiopapelistobesetsoastodistribut¢hequestionas perthecontachoursorthetopic.

TEXTBOOKS

1. HolmanJP, "Heaflransfer"McGraviHillBookCo.,SIVersion 10" Edition2009.

2. CPKothandaramamdS.SubramanydijeatindMasslransfeDataBook"NewAgelnternation&ublisher£008.
REFERENCES

1. OzisikM.N.,"Hedransfer'McGrawHill.,1985.

2. FrankR Incroperd)avidP. DeWitt;HeatandMassTransfer"JohnWileyandSons(ASIAPvt.Ltd.,2008.

3. PK.Nag,"HeamndMassTransfer"3d EditionTataMcGrawHillCo.,2011.

4. DomkundwandDomkundwa'HeatandMasslransfeDataBook"DhanpaRaiandCo.,2008.



15ME61 - COMPUTER AIDED DESIGN AND MANUFACTURING

ASSESSMENTTHE®Y 3/0|0]|3

COURSBOUTCOME

Attheendofthecoursethestudentsvillbe ableto

CQAL : Witealgorithmwo generatgrimitivesfline circleandellipseandvisualizehemingraphicalisplaylevicegraster
& randonscansystems).

CQ : Setuptransformatiore translaterotate scale shearandreflec2-D and3-D objectsunderspecifiedonditions.

Generatelippingalgorithmsisedin a CADsystenforviewinga 2-D entiy. Willbe ableto generalizéhevisible
surfaceletectiomethodgscanline,depthsortingetc.)forviewing 3-D entiy.

C3B : Derie equationof HermiteBezieard B-Splire curvesBezieard B-Splire surfacgin expliciimplidiard parametric
representatiotigr curveandsurfacenodellingndcreation.

COt : Specifgiferenprocesplanningechniquefzarianandgenerativep manufactu@eproductisingCNOmachines.

Wl be ableto setup FlexibldvlanufacturingystemandGrouplechnologycodingystemonceptsor product
varieg

CG : ApphWMRRI, MRRII, Shodloorcontrolschedulinggchniqueanddataacquisitiosystenforenhancintheeffective
utilizéionofthemen machinematerialsndetc.

INTRODUCTION

IntroductierNeedand Scopeof Computer Aidd2esignFundamentalf CADand computegraphicsApplicatioareas,
Hardwarandsoftwareovervievof graphicsystemsyideedisplaydevicesandrasterscansystemstandonscansystems,
graphis monitas and workstatian and inpu deviceslnteractiy hardware/softweatechniquesDrawig standards,
dimensioningndtextwritingconcepof layersadvancedonceptef CADsoftwareblocks|JCS 3Dline,3DobjectDXF&
DXBfile format©utpuprimitivesPointsandlines Jinedrawinglgorithmsnidpointcircleandellipsealgorithmd:illedarea
primitivesScanlinepolygoriill algorithnhoundarsill andfloodfill algorithms. 9

2DGEOMETRICAIRANSFORMIONSOFENTITIES

2-D geometricalansforms Translationscalingrotationyeflectiorand sheartransformationslatrixrepresentatiorand

homogenesucoordinatecompogit transformdransformatisnbetwen coordinat systems2-D viewing The viewing
pipelineviewig coordinatrefereneframeWinduv to view pot coordinattransformatipviewig functionsCoherSutherlad

andCyrushecklineclippinaglgeithms SutherlandHodgemapolygorclippinglgorithm. @)

3D- GEOMETRICAREPRESEMTION

3D ObjectRepresentationPolygorsurfacesguadricsurfacessplinerepresentatiorermitecurve Beziercurveand B-
SplinecurvesBezierand B-SplinesurfacesBasicilluminatiomodelspolygon renderingnethods3-D viewing Viewing
pipelineyviewingoordinatesjewvolumeandgeneraprojectiotransformandclipping. (7)



3D- GEOMETICATRANSFORMIONS

3D Geometritansformation&ranslatiomptationscalingreflectiomnd shearansformationspmpositéransformations.
VisiblesurfacaletectiomethodsClassificatiobackfacedetectiordeph bifer, scarline,depth sortin@SPtreemethds,
areasubdivisiorandoctreemethods. (7

COMPUTERIDEDMANWBACTURING(CAM)

Introductioto CNCDNCandadaptiveontrobystemsypesandfeature$MS typesandcharacteristi€omputeAssisted
Proces Plannig (CAPP-structurenformatiqroperatigrypessoftwar&rop Technologgodilg systerypes and struaiire
desigrtableanddecisiorireesmplementatiqgerocedures. (8)

COMMUNATION,INFORMTIONANDPRODUCTIOMANAGEMENIYSTEM

MaterialdRequiremerRlaming (MRP), MR, softwareindustryspecifiapplicationgjetworkingechniquesstandards,
principlesmethodsand componerisperatingsystemsecurit engineeringhangecontrolmanagementf systemshop
floorcontrobystentataacquisitiosystem,supervisorgndhierarchicalomputesystemSchedulingnditsimportance.

(7)
TOTAL : 45

TEXTBOOKS

1. IbrahinZeidandR.Sivasubramanid@AD/CAM:heornyandPractice'McGravwHillEducatio(P)Ltd.,2010.
2. Amarendral SinhaandAmun D Udai,'ComputeGraphicsTataMcGraw HillPublicatio@ompany.td.,NewDelhi,
2008.

3. RadhakrishnanaadKothandarama®P,"ComputdbraphicandDesign"DhanpataiandSons(P)Ltd.,2009

REFERENCES

1. MikelRGrooveandEmoryimmers\, "CAD/CAMPBrenticddallof India(P)Ltd.,2009.

2. Surendr&umairndJhaA.K," Technologpf CAD/CAMDhanpaRaiandSons(P)Ltd.,2009.

3. RadhakrishnaandSubramania®,"CAD/CAM/CIMleyEasterr td. NewAgelnternatital Ltd.,Delhi2010.
4. DonalHearrandPaulineBake "ComputeGraphics’RearsorPublicatior0l1.

5. Banerjee.KComputedvlanagememindPlanningTataMcGravwHillEducatio@P) Ltd,NewDelhi2010.



15ME64 - ENGINEERING ECONOMICS AND MANAGEMENT

ASSESSMENTTHE®Y L TTIPlC

COURSBUTCOME
Attheendofthecoursethestudentsvillbeableto

CQL : Analyzeéhedemandndsupplyandsketcha demandndsupplycurve

CQ : DeterminéheBreakevepointandfindoutthestrengttandweaknesoftheMarkeStructure
C@ : Sketchhecurveforcostbehavioforshortrunconcepts

CO! : Analyzeindspecifithecausesandprovideéhesolutiorio eachcause

CO® : Formulatéhestepsinvolvedn arecruitmengrocesasa chartandinerprett

INTRODUCTION
DefinitioNatureandScopeSignificancef EconomickorEngineers (5)

BASICSOFMICRCECONOMICS
Demand\nalysigndSupply Analysi&lasticitpf Deman@ndSupply CaseStudyin DemandrorecastingGostconcepts

Classifiations ShortrunandLongruncostcurves BreakevenAnalysis (8)

MARKETSTRUCTURE

Classificatioof Market PerfecCompetitieBharacteristicMonopoly MonopolistiConpetition OligopolgndDuopoly
PriceDiscriminatiamdemiferenimarkets Priceandoutputieterminatian shortrunandlongrun. (8)

MONE AND BANKING

Money Quantitgheoryof Money-Supplyof Money RBIMeasuresf MoneySupply Banking Functionef Commercial
BanksandCentraBanks Balancef Payments Meaningndmethod®f ExchangeontroMethod®f ForeigiPayments
IMF, IBRD VIO- Agreementsf WTO andits ImpacbnIndiarEconomy (9)

NATIONALNCOME
MeaningNationdihcome ConceptdMethodsfCalculatingndProblemaicalculatinilationalncome Inflation Causes

- MeasuresDeflation Stagflation PhilipsCure - UnemploymehtewEnvironmerRolicy Liberalisatio#Privatisation
Globalisation (8)

HUMANRESOURCHANAGEMENT

Principke of ManagemenEvolutin of ManagemenbDevelopmérf ManageriaSkills Huma Resoure Management
ImportanedDbjectiveslobAnalysisRecruitmenSelectiomndPlacemerdndTrainingDevelopment. @)

TOTAL : 45
TEXTBOOKS
1. DewettkK.K.&NavaluM.H.,"Modericonomidheory"S. ChancandCompaniztd,NewDelhi2014
2. Lipsey& Chrystal;EconomicsQxfordJniversitfPress 2010

3. V.S.Bagad,Principkof ManagemenflechnicaPublicatiorRune2013



REFERENCES

1.

2.

o

PaulA Samuelso& WilliamyEconomicsTataMcGravwill,NewDelhi2012.
FranciCheriunullerfinternation& ¢ o n o MdGrawHiiEducatiorRqll.
WilliamA McEackrnandSmritkau, "MicraEconomicsGengagéd.earning2013.
WilliamA McEacherandindiraA., "MacrdconomicsGengagé earning2014.

Lipsey& Chrystal;EconomicsQxfordJniversitPress2010.



15ME72 - OPERATIONS RESEARCH

ASSESMENT THE®Y 212|103

COURSBUTCOME
Attheendofthecoursethestudentsvillbeableto

CQL : MathematicafigrmulatagiverengineeringroblenasalineaprogrammirgoblemandapplyGraphicaGimplex,
TwoPhaseor BigM methodso obtaintheoptmalsolution.

CQ : ConstruatrmodifipbjectivéunctionandconstraintgsingorimabnddualrelationshigndapplytheDualSimplex
Methodo obtairoptimasolutions.

CO3 : Justifythe determinefeasiblesolutior(processingmeandtranportatiorcost)as optimakolutiorusingMODI
methocindHungariamethod.

COt . Determing¢he optimabrojeciduratiorand costusingCPMand PERT techniquealsoconstructomplexproject
networlandcontrothecomplexyroject.

CO : Categoriz€énventgr GameTheoy, SequencingndQueuingandsolvevariousiecisioimakingproblemsising
mathematicahodeling.

CO® : ApplyMonteCarlosimulatiotechnigu#o solvesimpleandrealtimeproblems.
LINEARPROGRAMMING

Linea programminformudtion graphidasolutionsthe essene of simpla methodsettiig up the simplg methodthe
simplexnethodn tabulaform,Theorof simplexnethodBigM MethodTwoPhaseMethod. (3+3)

DUALITYNDSENSITIVITANAYSIS

Primat Duakonstructio®ymmetriandAsymmetridual WeakDualityr heorenComplimenta8lacknes$heoreniylain
DualityTheoremDualSimpleMethodSensitivithnalysis. (4+4)
TRANSPORTIONANDASSIGNMENT

Formulatioof TransportatidProblemnitiaFeasibl&olution Metho@ptimalitfest,Degenerady TransportatidProblem;
AssignmerRroblemiHungariaMethodTravelingsalesmairoblem. (4+4)

NETWORMKODELS

Definitionf networknodels minimaspanningreealgorithnshortestoutealgorithmmaximaflowalgorithm$?ERT, CPM
- LPformulationf minimaspaning, maximunfiowandPERT, CPMcalculations. (5+5)
INVENORY AND MODELS
ClassicaEOQModelsEOQModelvithPriceBreaksEOQwithShortageRrobabilistEOQModelNewsboyProblem.

(3+3)



GAMETHE®Y ANDSEQUENCING

Two PersorzeroSumGamePureandMixedStrategiesAlgebraiSolutiorProcedureiraphicabolutionSolvingy Linear
Programmin@equencingroblemProcessingf n JobsThrougiiwoMachineandm MachinesGraphicallethodf Two
Jobsm Machine®roblem. (6+6)

QUEUIN@NDSIMURTION

Elementsf QueuinlylodelPureBirthDeathModelSingleServeandMultiserveMarkoviaiModelswithinfiniteandFinite
Capacjt MachindRepaiModelNetworkef QueuesSystentoncepts Typesof system@andmodels systensimulation
procedure Monte Carlosimulatiomethodsimplgroblems) Introductioto simulatiofanguages. (5+5)

TOTAL : 60

TEXTBOOKS

1. MohanC.andDeepKusum!OptimizatiofechniqguesNewAge,2009.

2. MittalK.V. andMohan(C."Optimizatiodethod#n OperationResearclndSystemsAnalysis'4" EditionNewAge,
2016.

3. Taha,H.A,"OperationResearchAnintroductionPearson(9" Edition)2014.

REFERENCES

1. Ravindram., PhillipsD.TandSolberg).J."OperationResearctPrincipleandPractice'JohnWlleyandSons 2™
Edition2014.

2. Hille F S.andLiebermani§. J. "Introductiolo OperationResearchTataMcGraviHill,2015.

3. S.S.Rao,"EngineeringptimizatiomheornandPractice"4" EditionJohnWiley& Sons2009.



15MEEZ21 - TOTAL QUALITY MANAGEMENT

ASSESSMENTTHE®Y LIT|P|C
COURSBHUTCOME 3/0/0]3

Attheendofthecoursethestudentsvillbe ableto

CAl : Selecandapplyappropriateechniquem identifyingustomeneedsaswellasthequalitympacthatwillbeused
asinputsn TQMmethodologies

CQ@ : Describedistinguishndusetheseveratechniqgueandqualitymanagemenoolsto manufacturirgndservices
processes.

C3B : Measurghecostofpoorqualityandproceseffectivenesandefficiencyo trackperformancgualityandto identify
areasforimprovement

COt . Compar@rovemmethodologide enhancenanagememirocessesuchas benchmarkirgndbusinesgrocess
reengineering.

CO® : Develomnalyticadkillsforinvestigatingndanalyzingjualitymanagemeigsuesn theindustry

INTRODUCTION

Definitiomnddimensionsfquality qualitycosts basiaconceptsf TQM principlesf TQM leadershiponceptsroleof
senio managemen qualiy coundi- qualiy statemen- strate@ plannirg - Demig philosoph- PDA Cyck - TQM
implementatidrarriers. (9)
TQMPRINCIPLES

Customesatisfactioremploye@volvementontinuougrocess improvemesupplier partnershigerformanameasures.
9)

STATISTICAIPROCESEONTROL

Theseven toolsfquality statisticdlindamentaig€ontrotharts forariablescontrotharts fattributesprocessapability

- concepbfsixsigma newsevenmanagemembols. (9)
TQMTOOLS

BenchmarkingyualityfunctiomdeploymentTaguchgualityossfunction totalproductivenaintenanceFMEA. 9
QUALITYSYSTEM

Need 1SO9000qualitysystem qualitysystenelements implementatiafqualitysystemdocumentatio®S9000- ISO
14000
9)

TOIAL: 45
TEXTBOOK

1. DaleH.Besterfiel€CaroBesterfieldlichnaGlerH.BesterfiemhdMaryBesterfiel8acre, TotalQualitfManagement”,
Pearsortducatioinc.,2® Impressiorg007.

REFERENCES

1.  WincheWilliam, TQMGettingtartedndAchievinResltswithTotalQualittManagemenSpcietpfManufacturing
Engineerd)earbormL,1993.

2. FeigenbaumM:TotalQualityControl"McGrawHillBookCompay NewYork,2004.

3. Taguchi.G)Introductio QualityfEngineeringAsianProductity Organisatiofipkyo,2004.

4. Mahajan.MgStatisticaDualityControl'DhanapaRaiandCo.Pvt.Ltd.,NewDelhi2002.



15MEG3 - AUTOMOBILE ENGINEERING

ASSESSMENTTHE®Y

COURSBUTCOME LITIPlC
. 3/0|0]|3

Attheendofthecoursethestudentsvillbe ableto

CQL : Demonstratideprinciplesfautomobilengineeringaresentlevelopmemindfuturetrends.

CQ : lllustratadvancedombustiosystenforsingle anchulticylindenginegrecentlevelopmentdstratified¢harged

enginesleanburnengnes,turbochargeghginesandadvancetechnologies automotiveecta

C3 : Demonstratautomobilauxiliansystemdike conventionandelectronifuelinjectiorsystemgchargingstarting
andlightingsystem.

COt . Applyworkingringplesoftransmissiosystemmanuaandautomaticlutchandpowetrainsystem.

CO : Demonstratgrincipl®fsteeringsteeringgeometrandwheeblignmengpecificatiotyres typesof steeringear
boxandsuspensiosystem.

C® : Demonsatewheelstypesof brakesandfuturegrendsof alternativéuelsystems.

INTRODUCTION
Historyof AutomobileslassificationsAutomobilayout Scope Pastandpresentlevelopmentijturetrends. (2)

AUTOMOTIVEENGINES

TypesofenginegHCCGDI,GDCITDIMultijeEngine) engineating multicylinder Poweg Mechanicddalance firing
orde - rotay engine - stratifid chargd engine - Lean bun engine - TurbochargkenginesEmissio ard its control
ExhausgasRecirculath (EGR). (6)

AUTOMOBILRAUXILIRY SYSTEMS
Carburetorglectronituelinjectiosystems MongointandMulipointypes CRDIprinciplesf modergalectricadystens
- Battey, dynamoalternatp startingnota, lightingandignitiorsysterm(ConventionahdElectronitypes). (7

TRANSMISSIOBYSTEMS

Clutches Need- types- SingleandMultiplate- diaphragrolutch overrunninglutch FluidcouplingGeamoxes Manual
andautomatieEpicycliandhydromaticansmissionniversgbint propelleshaftHotchkisdrive forqudubedrive,
diferential Needandtypes- Constuction- FouWheedrive. (8)

STEERINGNDSUSPENSIOSYSTEMS

Principlefsteering SteeringgeometrgandWheeblignmenttypesof steeringyearbox steginglinkages poweisteering,
Frontandrearaxle- Types- stubaxles SuspensiogystemsNeedandtypes- IndependenrtCoilandleafSpringandair
suspensiongprsiorba, shockabsorbers. (8)

WHEEL&NDBRAKES

Wheelsandtires- ConstructionTypesand SpecificationsweartypesandcausesBrakes Need- types- Mechanical,
hydrauliandpneumatieDetailof Compoents redundandn brakesystemtroubleshootingn brakesystempowebrake
DiagonaBrakingystem. (7

CURRENANDFUTURHRENDS

ABS ,EBDandAirbags- Automobilair conditioningAutomaticlimatecontrot Defogger Alternativéuels- Hydrogen
Ethanot CompressedaturalGas(CNG) LiquefiedPetroleunGas(LPG)alternativ@owetplans, Nanoflow- Electric

Hybridvehicle-FuelCellsSolarCars. @)

TOTAL : 45
TEXTBOOKS

1. SethiH.M.,"AutorabileTechnologyTataMcGrawHill,2004.
2. KirpalSingh.;AutomobilEngineering\Vol 1 and2", Standardublishers\ewDelhi2013.



REFERENCES

JosepltHeitne "AutomotivBlechanicsEastWestPress 3¢ Edition2002.
WilliaH.Crouse'AutomotivilechanicsTataMcGraviill, 10" Edition2007.
GuptaR.B.,"AutomobilEngineeringSathyaPrakashafublication®yewDelhi1993.
NewtonSteedsandGarret;MotoMehicles"ButterwortRublisherd 3" editbn,2001.

JamedD. HaldermariAutomotiv&chnologyPrincipledDiagnosisandService"4" editionPrenticédall,2009.
Srinivasa.,"AutomotivBlechanicsTataMcGrawHill,2* Edition2003.
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15ME74 - PRODUCTION AND OPERATIONS MANAGEMENT

ASSESSMENTTHE®Y LIT|P|C

COURSBOUTCOME
Attheendofthecoursethestudentsvillbeableto

CAl : Recognizsituation$n a productiosystemenvironmenhatsuggestshe use of certaiguantitativenethodso
assisin decisioomakingonoperationmianagememindstratey.

CQ@ : Predicthefuturedemandy usingguantitativapproaciofvarioudusinessnodeldortimeseriesanalysis.

CO3 : Findabettesolutiorioraggregatplanningising_.DRapproaclanddisaggregaidanningisingVIPSapproacko
optimizé’roductioRlanning.

CO! : Analyzehemeasuringndavailableapacit plannecaindunplannetbadsto determin¢he availablgroduction
capacitypfanenterprisbyusingCRP

CO : Demonstratvariousmaintenancechedulgechnique$or realtimeapplicationandalsobe ableto identifythe
wasteandthemethoaf controllingnditsdisposal.

INTRODUCTION

IntroductionPrimaryunctions EvolutionfPOM Concepbf ProductionProductioSystem Productiomanagement
Operatiorystem OperationsianagemennanaginglobabperationsFactorsffecting® OM WaysofstudyingOM-
DesigranddevelopmentScopeof productioandoperations. 9)
INFORMTIIONSYSTEMSNPOM

Informatiogystenformanufacturirapdservices ProductionrendOperationsContrastingroductioandOperations
managementBusinesdModel Transformation processput/OutpunodelsCostandrevenuesProfit- Productivity
stage of PMdevelopménOrganizatiohRositiomard CareeOpportunitén P/OM 9
MATERIALSVANAGEMENANDAUTOMTION

Furctionsof MaterialdlanagementMateriaPlanningindControt Purchasing StoresManagementinventorgontrot
StandardizatiersimplificatiorvalueAnalysis ErgonomicsJI T- AutomationTypes- ComputeintegratetManufacturing

-Needfor Auomatiorr Automatiostrategies Automate@lowLines- Automate&uidedvehiclesSystems Automated
Storage/Retriev@ystems CarousebtorageSystems Carousebtoragé\pplications. 9)
MAINTENABE MANAGEMENANDWASTEMANAGEMENT

Introductioto Maintenaecmanagemeén Objective of Maintenasec- Types of Maintenamc- MaintenaecPlannig -
MaintenancgchedulingMaintenancgchedul@echniques TotalProductivaintenangd PM} WasteManagement
ReasonforGeneratioandAccumulatiaf ObsoleteSurplusndScragtems IdentificaticandControbfWaste- Disposal
of Scrap. (9)



NEWPRODUCDEVELOPMENNPDANDSUSAINABILITY

IntroductionRoleof OrganizationCompetitiofor Newldeas ResourcegndCustomersProductnnovatiofrailures
Cmtinuou®rojecManagementNewGrowttPlatform$orinnovationDynamicef BrandShare Innovatorandimitators.

9)

TOTAL : 45

TEXTBOOKS

1. GuptandMartinStar., "ProductioandOperationdManagemei@ystems'CRCPress2014.

2. ArilKuma SandSureshN.,"ProductioandOperationslanagementlewAgeinternationélP) Ltd2* edition2008.
REFERENCEBOOKS

1. NormarGaithe FraziefG.,"OperationslanagemeniThomsonLearningd" Edition2007.

2. Charys.N.,"TheoryandProblem# Productio& OperationsanagemenffataMcGravHill, 3¢ Edition2008.

3. R.PanneerselvanmiRroductioRlanningndControl'PHILearning3? Edition2012.

4. JayH.Heize BarryRende, "ProductioandOperabnsManagementrategieandTactics"Allyn& Bacon,
1991Heize BarryRende, "ProductioandOperationManagemenrbtrategieandTactics"Allyn& Bacon1991.



15ME75 - ALTERNATE ENERGY RESOURCES

L|IT|P
3/0|0
ASSESSMENTTHE®Y
COURSBOUTCOME
Attheendofthecoursethestudentsvillbe ableto
CQL : (i) Analyzdeattransferin solarenergysystemgfocusingand norfocusingype)usedin heating

applicationsnd electricitygeneratiorvia solar thermalpower plants. (i) Analyzedirect electricity
generatiortechniqudy a solamphotevoltaicsystems.

CQ@ : Derivethe expressiofor maximunpossibleelectricatnergyconversiofromavailablevindenergyfor
horizontalxisandverticabxiswindmills.

C@®B : Choosdhetypeof conversiotediniqugbiechemicaandthermechemicaljequiredo producelesired
biofuelsusingavailabldiomass.

CO! : Analyzenuclearfissionreactorswith its controlfor electricaenergygeneratiorusingheavywater
nucleapoweplant.

CO : Analyzeenergyconversiomfficiencyof geothermatnergyconversiosystemsOTEC tidal power
plants,waveenergygeneratordyiHDgeneratorghermeelectricsystemsthermionisystemsand fuel
cellsfor electricahergygeneration

ENERGYONSUMPTIGMI TERN
Commerciadndnorcommercianergysources studyof globalenergyavailabilit Energyconsumptiopatternin
Indiaandgrowtirate totalenergyconceptiotalenergyinstallation§3)

SOLARSYSTEMS
SolarRadiationr propertieaneasuremerolarCollectors focusingnonrfocusing solarthermasystems storage
systemsphotovoltaicconversionystemscasestudies.

9)

WINDPOWEREBYSTEM
Principleof wind energyconversionpower codficient, site selectionhorizontahknd verticalaxis wind mills -
comparison - design of wind turbines.

)

BIOENERGY
B energ source - Photosynthesi ard origh of biomas - bio chemicdaand therno chemidaconvesin
technigue - anaerobic digestion, fermentation - diferent biogas plants - applications.

(6)

NUCLEARLANTS
Nucleaenergy EnergyfromfissionandfusionFissiorreactotypes Reactocontrol Heavywatereactoplants
IndianScenario

©)
NONCONVENTIONALANTS



Geothermatnergyconversiosystems OTEC- Tidal Powersystems waveenergygeneratorsMHDsystems.

Thermo electric, thermionic systems, fuel cells.
9)

TOTAL : 45
TEXTBOOKS

1. RaiG.D.,"NonConvention&inergysources'Khann@ublishersyewDelhi2007.

2. Sukhatm&P, "SolalEnergy'TataMcGraviill, 2 Edition2007.

REFERENCES

1. Culp,"Principlef EnergyConversionTataMcGraviHill,2005.

2. Magal;SolaPowelEngineeringTataMcGraviill,2005.

3. AshokV Desai;NorConvention&nergy"WileyEasterr_td.,NewDelhi2002.

4. GodfreBoyle;’RenewablEnerg, Poweffora SustainablEuture"OxfordJniversitiPress|J.K.,1996.



15MEEZ28 - MANUFACTURING PLANNING AND COST ESTIMATION

ASSESSMENTTHE®Y LIT|P|C

COURSB®UTCOME

Attheendofthecoursethestudentsvillbe ableto

CQL : Executenanufacturinganningndcostestimatiofordifferentoroducandprocesses.
CQ@ : Demonstratgboutypesof productiorproductionontrobindits necessitin manufacturinganning.

C3 : Calculatandanalysevariouslementsfcostikemateriatost,labouicostandoverheaéxpensefora diferent
product$n manufacturirgnvironment.

COt : ExplairDistinctiobetweerfixedandvariablexpensesordiferenimachingools.

CO® : Computenachiningmeforvariouproductioprocessem latheshapinggrindingnaching& ampEstimationlso
estimationflosesin forgingshop.

INTRODUCTION

Estimatio - importangeains ard functionsCostig - importangeains ard diferene betwer estimatio ard costing,
importancef prepaingrealisti@stimatesstimatingrocedurandits division. (8)

MANWBACTURIS PLANNING

Introductiomroductiortypesof productiorgroductionontrobndits necessjt productionantrolenforcememtrocedure.
a)

ELEMENT®FCOST

Materiatost- determinatiohabourcost,determinatioof direcicost,expenses;ostof produc{Laddenf cost). (7)

ANALYSISOFOVERHEADS

Factoy expensesiepreciatipnauss of depreaition methoslof depreciatipadministrati@xpensesellig ard distribtion
expensegoverheads)allocatioof overhea@xpenses. (8)

COSTINGMACHINEBNDTOOLS
Distinctiobetweerfixedandvariablexpensed-ixedoverheadandVariableoverheads. @)
COSTESTIMTIONFORPRODUCTIORROCESSES

Machininimecalculatioforturning, drilling, iogr, threadinghapingndgrindingperations:orgingperationsestimation
oflossesandoperatiotime.Problems. (1)

THE®Y : 45
TEXTBOOKS
1. BangaT.RandSharmaS.C.,"Mechanicd@stimatingndCosting'Khannd&ublisherd\ewDelhi2015.

2. NarangG.B.SandKuma V., "ProductioandCosting"TataMcGravwHill, NewDelhi2005.



REFERENCES
1. Gaqalakrishnaf.R."Machin®rawing"JubhadPublication4,998.

2. GuptaC.B.,"Fundamentats BusineséccountingSultanrChandandCo.,NewDelhi2003.



15MEE39 - POWER PLANT ENGINEERING

ASSESSMENTTHE®Y T TT1pTC

COURSBOUTCOME
Attheendofthecoursg, thestudentsvillbeableto
CAl : GainknowledgaboutheavailabilitifowelScenari@andEssentiabf poweplants

CQ@ : Understahthe complet processe ard operation of Steam Gas Turbing Nuclea powe plans ard its types,
utilizations.

C3 : Acquirkknowledgen diferentAccessoriegsedin individugbowemplantsandits operationdaéchniques.
CO! . UnderstantheNonconventionanergyperationgvailabilitgf resourcegjtilizatiomlongwithits selection.
ESSENTIALSF POWERPLANT

Introductioto combinedycle,cogeneratiotypesof powemplants- conventionaindnonr conventionaHydrologicalata
capacityandtype.Generalayoutandtypesof hydroelectripoweplant.Selectiomndgoverningf turbinesGenerblayout
of diesepoweplantandtheircomponent3ypesoflayout comparisoaof dieseplantwiththermaplant. (9)

STEAMPOWERPLANT

Steanpowemplantayouaindcomponentsnoderrsteangeneratorretubeandwatertubetypes. Functiomf supeheate
economizaandair heate Fuelsandcombustionfuelpreparatioandburninggratespurnergraft,combustionalculation,
boilertrials. 9)

GASTURBINFANDNUCLEAROWEHRPLANTS

Comparisoandtypesof gasturbingpoweplantsandtheircomponentsombinedasandsteanpoweplants Advantages
of gasturbineplantsoverdieselandthermaplants Generatomponentsf nucleareactors Typesof reactors Location
safetyandeconomicef nucleaplantscomparisowiththermaplants. (9)

ACCESSORIEENDCONTROLS

Fuelhandlingsystems types,ash- handlingnethodsgas cleaningnethodsand dustcollectionTypesof condensers
coolingowers- watertreatmenimethodEconomicsf powerplantoperation instrumeationand controt variabldoad
operatiomndeconomics. (9)

NONCONVENTIONANERGYSOURCES

Non conventiongdowergeneratingystemsMHDpowerplants solarpowerplants windpowergeneratiortjdalpower
generatiorgeothermapowelplant OET (plants selectiomndinstallationf powerplants. 9

TOTAL : 45
TEXTBOOKS
1. DomkundwaS.,"PowePlantEngineeringDhanpaRaiandSons2013.

2. SharmaRC.,"PowePlantEngineeringS.KKatarieandSons 2009.



REFERENCES
1. NagpalG.R," PowePlantEngineeringkhannd@ubbhers2002.
2. MorseFP, "PowePlantEngineeringAffiliatecEastWestPresd_td.,2003.

3. NagPK." PowemplantEngineeringTMH,Publications,2010



15MEEO1 - DESIGN OF JIGS AND FIXTURES

ASSESSMENTTHE®Y LITIP

COURSBUTCOME
Attheendof thecoursethestudentsvillbeableto

CQAL : Demonstrathefundamentatonceptin desigrofjigsandfixturesuchasdegreeffreedonandlocating
principles.

CQ@ : Choosanappropriatecatorandclampshiftioadingandunloading.

C3 : Finda suitablesizeof a locatg clampsandanalyseshe clampindorcesandprovidea assemblgrawing
withfits tolerancegeometridimensions.

CO! : Choosssuitablgigsfora drillingoperatiomn massproductiofblind througtok, tappingandthreading
operatiortp reducghemachiningmeandincreasehe productiyit

CO : Desigrsuitabldixturedor holdinghe componentsy preventingxialmovemerdndrotatiorto perform
finishingperation(slottingbroachinggrindingndwelding

INTRODUCTION

IntroductionJigsandFixtures DiferencebetweerdigsandFixturesAdvantagesf JigsandFixtures Functions
Element®f Jigs and Fixtures- Fool Proofing-Degreesf freedom 12 degreesof freedom3-2-1 piincipleof
location - Essential features of Jigs and Fixtures Materials used in Jigs and Fixtures -
(6+6)

LOGATINGANDCLAMPIN®RINCIPLES

Locatingrinciples Basicrulesfor locatingl.ocatingnethodsanddevices Redundartocatiorr Standargarts
Principlesf clamping typesof mechanicalctuatiortlampspneumatiand hydrauli@ctuatiorclampingspecial
clampingperatior(6+6)

ANAYSISOFCLAMPINGORCES

Clampingorce, Clampindorce analysisof strap clamp,toggleclamp,cam operatedclampand screwclamp.
Tolerancenderroranalysis Limitandfits, typesof toleranceGeometridimensioningrroranalysistypesof error
analysis. (6+6)

DRILLIIGS

Drillbushes designprinciplesmaterialdor drillbushesdesignprincipledor drill bushingstypesof drill bushes,
cleerancecommonlefectsn jigdesigngonstructioofjigs,diferentypesofjigs,Post,Turnove Channelatchbox,
pot,angulapostjigs- Indexingigs,Air operatedirillingig componentghipcontrolDesigranddevelopmerf jig
forthegivencomponen(6+6)

FIXTURES

Designprinciplestypesof fixturesizeneraprinciple®f Borindixturestypesof loring,millingLathe broaching,
shapig andgrindindixtures Assemly] Inspectiomnd Weldingfixtures: ModulafixturingsystemsAir operated
fixturesDesigranddevelopmef fixturdorgivencomponent.Castudiesor practicdorjigsandfixures. Assembly
drawingsof a simple jig or fixture using computersoftware AUTOCADor any other CAD software.
(6+6)

TOTAL : 60



TEXTBOOKS
1. CyrilDonoldsox.C andOthers;Tod Design"4" EditionJataMcGraviHill,2012.

REFERENCES

1. ASTM, "Hand book of Fixture design".

2. Joshi. "Jigs and Fixtures", Tata NtilGEzucation, 2001.

3. Venkataraman. K., "Design of Jigs Fixtures & Press Toolsly Hilla NéeGEelhi, 2005.

4.  Hoffman "Jigs and Fixture Design", Thomson Delmar Learning, Singapore, 2004.



15MEEO2 - ADVANCED STRENGTH OF MATERIALS

ASSESSMENTTHE®Y LITIp

COURSB®UTCOME > T2 10

Attheendofthecoursethestudentsvillbe ableto

CQL : Deducestraicomponernanydirectiomndexamineffectof motioroncurvessurfacesindvolumesfan
object

CQ@ : Demonstratiheconcepbftractiorandstresgensorlndto determinéheshearstressesisingCauchy's
methodnarbitranplanes.

C@ : DeriveequilibriunequationgnddevelogonstitutiveelationsisingCauchystressand CauchyGreen
strainforisotropicnaterialsindorthotropimaterials.

CO! : Formulataboundaryalugoroblenforanisotropicaterialsingequilibiimequationandsolveusing
displacemenndstresgechnique.

CO : Evaluatandcomparéhedisplacemenndstressesluetobendingnstraighandprismatimemberasing
strengtlof materialsindelasticitgpproackandfindtheshearcenteforthegivensections.

INTRODUCTION

Revigv of bast concept ard equatios in mechani¢cClassificatio of materialsOutlie of generhtechniqueto
solveboundaryalueproblemslndiciahotation|ntroductioto tensorsRepresentatiasf tensorsyecbr operators,
Divergence theorem
(5+5)

KINEMTICS
Motio field Displaceert field Deformatio gradient Transformatio of curves surface ard volumesstran
measuredinearizedtrainmeasuresPrincipastrainsand principatirectionsJransformation stiraincomponents

with  changes in coordinate basis, = Compatibility conditions for linearized strain.
(5+5)
TRACTIOKMNDSTRESSES

Concepbf tractionCauchy'stresstheoremPostulatef Cauchystresstensq Tractioron arbitary planesExtreme
normal and shear traction, Octahedral shear stress, Other stress measures - Engineeringstress.
(5+5)

EQUILIBRIUMNDCONSTITUTIVEQLATIONS
Derie equilibrim equatios in Cartesia ard cylindridapola coordinatesRestrictianon constitutées relations
GeneralelationshibetweerCauchgtressandCauchysreerstrairforisotropicnaterial€seneraHooke'sawandits

reduction for isotropic and orthotropic materials.
(5+5)
BOUNDRY VALUEPROBLEMS

Displacememhethod Stressmethod Airy'sstressfunctiondor planestressand strainproblemsUnaxial Tension,
Thick walledannulacylindesubjectedb uniformboundarpressurelnfinitenediunwitha stresdreeholeunderfar
field tension loading
(5+5)

BENDIN®FPRISMTICSTRAIGHBEAMS
Pue bendingbendig dwe to unifom transvessloadig ard bendig due to transverssinusoiddoadig of a beam,

Asymmetritabending of straight beams, Shear cente Shear stressesin thin walled open sections.
(5+5)

TOTAL : 60

TEXTBOOK
1. ChadwicR "ContinuurilechanicsConcisd heonyandProblemsDovePublicationsnc.,NewYork,1999.



REFERENCES
1. L.S.Srinath!Advanceechanicef SolidsTataMcGravHill,2007.

2. A.R.RagabandS.E.Bayoumi/Engineerin§olidMechanic=undamentaknd ApplicationsGRCPress,
1999.

3.  M.H.Sadd; Elasticityf heoy, ApplicationandNumericsAcademi®ress2006.
4. R.JAtkinandN.Fox,"Anintroductioto thetheoryof elasticity'L,ongmarewYork,1980.
5.  G.AHolzapfel'NonlineasolidMechanicsWilg, NewYork,2001.



15MEEO3 - MECHANICAL BEHAVIOR OF MATERIALS

ASSESSMENTTHE®Y LIT|P

COURSBHUTCOME 21210

Attheendofthecoursethestudentsvillbe ableto
CQAL : Construce&N curvesusingfatiguetestresultsand concludehe effect of stressconcenttan, environment
andestimatehefatigudifedueto surfacerotection.

CQ : Analyzéowandhighfatiguecycledofindthecrackinitiatiomndableto construdBoodmaroderbergnd
Gerbecurves.

C@® : Determinghecontributionf creeptothefracturenechanisrfromdifferentcreepests.

CO! : ExamingheFracturdoehaviaufailuremechanisrandtransitiomemperaturesf notchecandunnotched
ductile/
brittlemetalndalloycomponents.

FUNDAMELS OFFATIGUE

Types of fatigie Fatige test endurare limit SN diagramFactas influencon fatige strengthinfluene of stres
concetrationon fatiguetest; FrettingcorrosionEffectof environmentcorrosioriatiguejncreasedatigudife dueto
surfaceprotectin.

(3+3)

FATIGUERANALYSIS

Lowcyclefatigue CdfinrMansoriaw; cyclicworkhardeningnd softening.Micsiructuranodelsof crackinitiation.
Stagel, Il and Ill crackgrowth.The empiricalaws of fatiguefailure.High cycldow strainfatigue Basquin'saw;,
Goodman, Soderberg and Gerber mean stress corrections, Miner's law of damage summation.
(4+4)

CREEP

Mechanicof creep,intergranula transgranularcreep, Creeptest, Creepstrain ratetime curves,Deformation
mechanismmap Hidh temperater properte of materials Lorg time creepstresdine relations Creg

contributio to the fracture mechanism; DVM, DVL Germastandard, Hatifield time yield test.

(7+7)

FUNDAMETALS OFFRACTURE

Fracturebehavioumf metalsand alloys. The ductile/brittléransitiontemperature$or notchedand unnotched
components, Ductile rupture as a failure mechanism, Fracture at elevated temperature.
(3+3)

STRESSNTENSITFACTORSNDFRACTURKIECHANICS

Earlyconcept®f stressoncentratorsndflaws,Inglessolutiorto stresgoundellipticaholeimplicationsf results.
Stess intensityactorfora crackWestergaard'solutiorfor cracktip stressesStresseanddisplacemeim Cartesian
andpolarcoordinatesLinea Elast Fractug Mechanicslypicé valus of fractue toughnessDiferert mods of
cra& openingSuperpositiasf cracktip stresgfields Directiomf crackgrowthundemixedmodeloadingsCracktip
plasticjt (8+8)

ELASTIC/PLASTERACTURKIECHANICS

Elastic/plastifractue mechanicsThe cra& openig dispacemen and J-integrhapproachesR-cune analys
TestingproceduresMeasuremerdf these parametersRAD, Fail sage and safe life designapproache®ractical
applications. Advanced topics in EOFM.
(5+5)

TOTAL : 60



TEXTBOOKS

1. BroekD.,"ElementargngineeringracturéMechanic KluweAcademiublisherd)ordrecht,2@1
2. Barsomd.M.andRolfeST, "Fractur@andFatigueControin Structure$, Prenticélall, Englewoo@lifs, NJ,
2007

REFERENCES

Andersofi.L.,"FracturdechanicsFundamentaindApplication§ CRCPressBocaRaton,Florid2005.
PrashanKuma "Elementsf FracturélechanicsTataMcGravHill, NewDelhi2009.

Simha&K.RV, "FracturdlechanickorModerrEngineerinBesign“UniversitieBresgIndialimited2001.
CharlieR. BrooksandAshokChoudhyr "Failurénalysisf Engineerinilaterials McGrawill, 2002.
JosefBetten;CreefgMechanicsSpringe 2008.
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15MEEO4 - MACHINE TOOL DESIGN

ASSESSMENTTHE®Y LIT|P|C

COURSBOUTCOME
Attheendofthecoursethestudentsvillbe ableto
CQL : Provideappropriateolutioriordesigranddevelopmermtf machingoolsforspecifi@pplications.
CQ@ : Understanfunctionsnddesigrprinciplesf machingoolstructureanddiferentypesof guideways.
C3 : Desigmachingoolstructureanddiferentypesof guideways.

COt : Desigrandmakeselectionsnspindlesandpowelscrews.
STATICANDDYNAMIGTIFFNESFORCERNAYSIS

Stati stifnes and compliare- Roé of Statt & Dynana Stiffnes in the desig of elemerst of machia tools Factors
affectingstifnessof machinaoolstructureg. method®fimproving - deformatiocausedy weightForces deformation
causedycuttindorces forcedribrationsselfexcitediibrationd;orce distributiordiferenpartsof LatheDillingmachine,
Millingmachine. (6+6)

DESIGNOFSTRUCTURES

Functior& Requirementf MachineTool StructureDesigrCriteridromStrengtt& StifnessconsiderationBeds,columns
andhousindormaximurstrengttandrigidity castandweldedonstructionCNCmachingools- structure maindriveand
feeddrive- ballscrews automatitoolchangerschipconveyortolmagazinestoolturrets. (6+6)

DESIGNOFGUIDBAAY S

Functiog: TypesofGuidavays]Typesof SlidevaysAntifrictiothays,SelectionfMaterialdylethodsfadjustin@learance,
Selectionfmaterialsintegratedndattachedvays- hydrestaticguidevays aerestatioguideways- antifrictioguidenays

- desigroffrictiorguideways- plastidnsertedjuidewayandLMguideways. (6+6)
DESIGNDFSPINDLEANDDRIVES

Functior& Designrequirementsstandards selectiorof spindlebearings materialdor spindlesDesignof Spindlefor
BendingtifnessDeflectionf SpindléAxisdueto bendinggdueto Compliarcof Spindle&Supportsjueto Compliancefthe
Taperedloint.OptimunspacindpetweerspindleSupport®ermissiblBeflectiod. Desigiior stifness:AdditionaCheckor
StrengtHike Addition&upportsl.ocatiorof Bearingsand Driveelementsbalancig - designconsideratioof Electrical,
MechanicalndHydraulidrivesn machingools. (6+6)

DESIGNODFPOWERSCREWS
Desigrof slidingrictio PowelScrewforWearResistancestrengthStifness & Bucklingstabilit Desigrof Rollindriction

PowelScrewfor StrengtlunderstatidoadingStrengtlundercyclidoading& Stifness. (6+6)
TOTAL : 60

TEXTBOOKS
1. Mehta\.K.,"MachindoolDesigrandNumericatontrol TataMcGravHill,2017.

2. PalD.K.BasuS.K.,"Desigrof Machinfool" 4" EditionOxfordBH,2005.



REFERENCES
1. Bhattachary@ndSenS.G.,"Principlesf Machindool",NewcentrabookagencyCalcutta2(11.
2. Acherkal.S.,"Machindool" \Vol.I, II, lllandlV, MIRpublications.

3. Koenigsbergér, "DesigrPrinciplesf MetalCuttingMlachindools”, TheMacmilla€ompanijNework,2013.



15MEEO5 - MECHANICAL VIBRATIONS AND CONTROL

ASSESSMENTTHE®Y T TT1pTC

COURSBOUTCOME
Attheendofthecoursethestudentsvillbeableto

CQL : Developnathematicahodelsof dynamicadystemswithsingledegreeof freedonto determingheirresponseo
harmaic,transienandimpulsdoads.

CQ@ : Develomathematicatodel®fdynamicaystemsvithmultiplelegreesffreedonto calculat@aturafrequencies
andmodeshapes.

CAB : Determinthenaturafrequencieandmodeshape®fcontinuousystenssuchasstringsntransversegibrations,
barsin longitudinalibrationsandcirculashaftsan torsionabibrationsisinganalyticaitndnumericahethods.

CO! : Evaluatheseventof vibratio ard choos asuitat# vibratin isolatio systemperfam statt ard dynantibalancing,
anddesigrsuitablevibratiorabsorbesystems

FUNDAMETALS OFVIBRATION

IntroductionSource®f vibration Mathematicatodels DisplacementglocityandacceleratiosSingledegreeof freedom
systems Mbratia isolationvibrometerandaccelerometerfespons arbitrarandnon harmoni&xcitationsTransient
Vibration Impulséoads. (5+5)

TWODEGRE®OFFREEDONMYSTEM

IntroductiorlJndampednddampedreevibrationsForced/brationwithHarmoniExcitatioBystemCoordinat€ouplings
andPrincipaCoordinates. (4+4)

MUTIDEGREE®FFREEDONYSTEMINDCONTINUOUSYSTEM

Multi Degrees freedonsysten: Influenceodficients Naturafrequencieandmodeshapes Modahnalysiefundamped,
dampedndforcedvibrations Matrixnversiomethod ContinuouSystemVibratiorof StringJongitudinadibratiorof bars
andtorsionalibratiornf circulashafts. (8+8)

MUTIDEGREE®FFREEDONMYSTEMINDNUMERICAMETHODS

Approximat®lethods Rayleigh'snethodDunkerleynethod Stodola'snethodRayleigiRitz methodMethodof matrix
iterationsindHolzeMethods Naturafrequencieformultirotorsystem gearedsystems. (5+5)

VIBRATIONCONTROL
SpecificatiasfMbratiorLimits Vibratiorseveritgtandards\VibratiorascondibnMonitoringpol-Vibratiornisolatiomethods
- Dynanai Vibratio Absorbe Torsionhard Pendulon Type Absorbe- Dampd Vibratio absorberStatt ard Dynamic

Balancing Balancingnachines Fieldbalancing VibratiorControby DesigriModificationActiveVibratiorControl (8+8)
TOTAL : 60

TEXTBOOKS
1. RaSS, "Mechanitaibrations'5th EditionPrentie Hal) 2011.

2. GroveGK,"Mechanicalibrations, NemChandandBrothersRoorkee2009.



REFERENCES

1.

2.

ThomsonV, "Theorpf\VibratiorwithApplicationsGRCPress,1996.

AsholkKumaMallik;'Principlesf Vibratiorcontrol"AffiliatecEastWest PresgP)Ltd.,NewDelhiPress,1990.
LewisH Bell,"IndustridloiseControFundamentaisd Application®acelDekkewncl.,NewYork,1982.
Seto,"Mechanicalibrations, Schaum'©utlineSeriesMcGraviHillBookCompay) NewDelhi1990.

AmbekaA G, "MechanicAlibrationgndNoiseEngineeringPHILearning’vt.Ltd.,2006.



15MEEOQ6 - TRIBOLOGY

ASSESSMENTTHE®Y

COURSBOUTCOME
Attheendofthecoursethestudentsvillbeableto

CQAL : Pointoutthephysicamechanism@dhesiommbrasionysteresisandinterfaciatoneof shearthatcausefriction
andwearin engineeringomponda and systemssuggestemediaimeasuresand applytribologicatonceptso
selecimaterial®f matingpartsduringnachinelesign.

CQ@ : Infe the physicemechanissnsud as wedgig film actim ard squeee film actio tha leal to flud pressure
developmern hydrodynamandhydrostatitilmlubrication.

C3 : Derivanathematicakpressionsf codficienbffrictiorbyapplyin@@owdemndTabor's modefplasticallgieforming
singleasperityadhesiotheoryoffrictionto predictrictiorbetweematingsurfaces.

COt : Predict weaateusingArchard'theonpofslidingveaindryslidingcontactsncludingffectsofsurfac&ontaminants.

CO : Calculatéoadcarryingapacityndfrictiortorquein long,highspeed hydrodynamjournabearingsandhydre
staticthrustearings.

INTRODUCTION
Fundamentatstribolog Historyoftribolog Interdisciplinafpproachconomi8enefits. (6)
FRICTION

CausefFrictionAdhesioheoy, Abrasiv8heoy, JunctiorGrowthTheoy, Lawsof Rolling=rictionFrictiorinstabilit

(8)
WEAR

WearMechanism#dhesivé\ea, AbrasivéVea, Corrosivé\ea, Frettinghea, WearAnalysis. (8)
LUBRIGTIONANDLUBRIBNTS

Importare of LubricatigrBoundayr LubricatignMixel LubricatignFul Flud Film LubricatignHydrodynami&lasto
hydrodynamiabricationSypesandPropertiesf Lubricantd,ubricantddditives. 9

FLUIDFILMLUBRI@TION

Flud mechang conceptsEquatios of Continujt ard Motion Generalise Reynolsl Equatio with Compressibland
Incompressibleubricants. (8)
APPLIGTIONOFTRIBOLOGY

IntroductiomRollingContacBearingsiGearslournaBearings FiniteBearings. (6)
TOTAL : 45

TEXTBOOK
1. Prasant&ahoo;Engineeringibology'Prenticélallof IndiaPrivatd_imited2005.

2. BasuS.K.,Sengupt&.N., Ahuj8.B.,"Fundamentatd Tribology'Prenticédallof IndiaPrivatd.imitedNewDelhi,



2005.
3. A.CameronBasidubricatiotheory"WileyEasterrLimited3? Edition1987.

4, Ludem&.C.,"Friction\wea, LubricationGRCPressBocaRaton1996.

REFERENCES

1. Dowsom,"HistorpfTribology'.ongmahondon]1979.

2. E.Robinowic$Frictiomndwearof materials'JohnWileyandSons,1988.

3. "Frictionl.ubricatioandWearTechnologyX¥olumel8, ASMnternationddandbookCommittee,992.

4. SzerA.Z."FluidFilmLubricationTheonandDesign"Cambridg&niversitiPressUnitedkingdom] 998.

5. KhonsaiM.M.,BooseR.E.,"Appliedribology BearindesigrandLubricationJohnWley& Sonsinc.,NewYork,
2001.

6. Stachowia.W andBatcheloA. W, "Engineerinribology"3® EditionElseviemnc.,2005.

7. StolarskT.A.,"Tribologyn Machin®esign"ButterwortHeinemanrQxford1990.

8. GohaR.,Rahnejat.,"Fundamentads Tribology'2™ EditionimperiaCollegd’ressLondon2012.



15MEEOQO7 - EXPERIMENTAL STRESS ANALYSIS

ASSESSMENTTHE®Y T TT1pTC

COURSBOUTCOME

Attheendofthecoursethestudentsvillbe ableto

CAl : Demonstratexperimentahethodscommonlysedin solidmechanics
CQ@ : Applytheprincipleandtechniquesfstraingaugemeaswement

C3 : Demonstratinetechniquesf photcelastianeasurements

CO! : Analyzeexperimentalataanddevelomppropriatigicabonclusionsasedon comparison® theoreticaksults
andother experimentalvidence.

INTRODUCTION

Principattressesandstrains Threedimensionailtresses strainrelationshipsPlanestressand Planestrainconditions.
Straingauges Types- MechanicaDpticabndElectricastraingauges Electricalesistancstraingauges Gaugdactor
Straingaugecircuitry TemperatureompensatiorBridgebalancingndcalibratioof D.CandA.Cbridges. (7+7)

APPLIGTIONOFSTRAINGAUGES

Transverseaensitivity Selectiomndmountingf straingauges Straingaugerosettes Analysiof straingaugedataand
stres calculatian - Recordig equipment for statc ard dynana straiis - Stran gau@ transducer - Introductio to
semiconductastraingauges Residuastresses Beneficighnd harmfukffects- Principlef residuaktressmeaswegment
methods (7+7)

PHAO ELASTICITY

Theonofphoteelasticity Stressopic law- PlainPolaricopeandCirculaPolarisope Isoclini@andlsochromaticings -
PartiafringevalueandcompensatidechniquesTardy'sMethodPhotcelastianodematerialandtheirdesiregroperties

- useof photeelasticcoatingsAppicationof Photoelasicifprtwodimensionahodels Separationf Principastresses
Scalingnodelgo prototypdntroductioto 3D Photcelasticyt (8+8)

OTHERSTRES&NAYSISTECHNIQUE

Moié fring methd ard Britt coatig technigeifor stres analysidntroductioto Holographin stres analysisNondestuctive
testing Types- DyepenetratenethodsRadiograghX-ray and Gammaay -X-ray fluoroscopy PenetrameterMagnetic
particlanethodntroductioto lasersn NDT- Ultrasoniflawdetection. (8+8)

TOTAL: 60

TEXTBOOKS

1. DalleyandRile, "Experiment8tressinalysis'McGrawHill,1991.

2. Sadhuwsingh;Experiment&8itressAnalysis'Khann@ublishersyewDelhi,1993.
REFERENCES

1. DoveandAdams;Experiment8itressAnalysigndMotiorMeasuremen®yrenticéHall,1965.



2. HetenyiHandboo&f Experiment&tresAnalysis'JohnWilg, 1966.
3. PerryandLissene "StrainGaugePrimer"McGrawill,1962.

4.  McGonnagl/J.,"NorDestructiv@esting"McGrawHill,1961.



15MEEO8 - FLUID POWER CONTROL SYSTEMS

ASSESSMENTTHE®Y LITIP

COJRSEOUTCOME

Attheendofthecoursethestudentsvillbe ableto

CQL : Desigrandcontrokimpleautomatiosystemsisingfluidics.

CQ@ : Carryoutdesignselectiomndenhancexistinqautomatedystenusingfluidics.
C@® : Demonstratineimportancefusingelectranechanicaystemsn automation.
CO! : Analysisnddesigrof hydraulicircuitandsomesafetyprecautions suchcircuits.

FLUIDPOWERSYSTEMBNDFUNDAMEMLS
Introductioto fluidpowe Advantagesf fluidpover, Applicatioof fluidpowersystemTypesof fluidpoweisystems,
Propeies of hydraulicfluids - Generaltypes of fluids - Fluid power symbols.Basics of Hydraulicdaws.

3

FLUIDPOWERRIVES

SourcesfHydrauli®owerPumpingheory PumpclassificationGeampumpVanePumppistorpumpgconstruction
andworkingof pumps- pumpperformance VariabledisplacememumpsHydraulienotors- principleof working,
calculationf dischargepowerandefficieng. FluidPowerActuatorstineathydrauli@actuators Typesof hydraulic
cylinders Singleacing, Doubleactingspeciakylinders tandem Rodless TelescopicCushioningnechanism.
Rotanactuators. (8)

FLUIDPOWEHRELEMENTS

Constructioaf ControlComponent®irectoiControlvalve- 3/2 wayvalve- 4/2 wayvalve- Shuttlevalve check
valve- pressureontrolalve- pressurgeducingalve sequencealve Flowcontrolvalve-Fixedand adjustable,
electricatontrolsolenoidvalves,Relays.LadderdiagramAccumulatorand IntensifiersTypes of accumulators

Accumulatorgircuits, sizing of accumulatorsintensifier- Applicationsof Intensifier- Intensifiercircuit.

)

BASICHYDRAULICIRCUITS
Desigrof Hydraulicircuits speedcontrolsequencingircuitsyegenerativeircuitsunloadingircuits Desigrand
appkation of hydrauliccircuits of machinetool, press, Mobile hydraulicand other industrialapplications.

(8

PNEUMTICSYSTEM3NDCOMPONENTS

Pneumatic€omponentdropertieof air - Compressors Filte, Regulatp LubricatotJnit- Pneumaticystem,
pneumaticomponents pressure- flow - directioncontrolsvalves,Air controlvalves,Quick exhaustvalves,
pneumatiactuators. (3)

PNEUMTICCIRCUIT®ESIGN
Designof pneumaticircuitsfor automatiorselectiorand specificatioof circuitcomponentsequencingircuits,
cascade, and karnaugh- \Weitch map method - Regenerativespeed control, synchronizingeircuits.

(8)

ELECTR®NEUMTICSANDPLCCIRCUITS

Useof electricaimersswitchessolenoidielaysproximitgensorsetc.electrgpneumatisequencingaddediagram
T PLC- elementsfunctionsand selectionr PLC programming Ladderand differentprogrammingiethods
Sequencingircuits.

(6)TOTAL : 45



TEXTBOOKS

1. Anthon¥sposito;Fluidbowemithapplicationsg” editionPearsoreducatior003.
2. AndrewPar, "HydraulicandPneumaticsJaicoPublishinglouse2004.
3. Majumda8.R.,"OilHydraulicsTataMcGrawiill, 2000.

REFERENCES

HarnL. StevarD.B.,"Practicajudeto fluidpower"Jaraoeal&onsandPortLtd.Broadg 1976.
Rexroth hydrauli¢rainingnanual.
Majumda"PneumatisystemPrincipleandMaintenanceTataMcGraviill,2004.
Johnwatton.,'Fundamentatd FluidPowelContrti, 1 EditionCambridg&niversitPress2009.
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15MEEQ9 - DESIGN FOR MANUFACTURE AND ASSEMBLY

ASSESSMENTHE®Y LIT|P|C

COURSBOUTCOME
Attheendofthecoursethestudentsvillbeableto

CAl : Desigmmechanicgdartsfor usein a flexibleautomatiosystemfor the increaseaffectivenesandto automate
assemblpfexistinglesign.

CQ@ : Desigrsuchasystenwithnoerrorsaanddefectsothattheycanbeusedorsubsequertssemblgndsubassempl

C3 : Implememeweiapproache®mrthebeter formdesigrwiththehelpofknowledgen positionablerances.
COt : Desigrthecomponentsuitabldorvariousnanufacturingrocessuchasweldinggcastingmachiningz s
. ldentify\anddesigrcomponentaccordingp standards.

INTRODUCTNO
Methodologiemdtools desigraxiomsgdesigrforassemblgndevaluation. 3)
DFMAPPROACH

Minimurpartassessmenflaguchi method. Robustiassgessmenmanufacturimgocess res,failurenodesffectanalysis,
valueanalysisDesigrforminimunmumbepf parts developmemif moduladesignPok&okaprinciples. (8)

GEOMETRIBNAYSIS

Procesgapabiljt featurdolerancegeometritolerancesurfacdinsh, tolerancgradesAnalysieftapersscrewthread,
probabilitjo tolerances. (8)

FORMDESGN

Redesig of casting basel on partig line consideratiopminimizin coe requirementsedesigngicasg numbes using
weldmentsyseofweldingymbols. 9)

DESIGNFORASSEMBY

Selectivassemly] decidinghenumbebf groupsgcontrobf axialplay, groupediatunmsystems typesgeometrianalysis
andapplicationsdesigrfeaturego facilitateutomatedssemly. (9)

TRUEBPOSITIONHE®Y

Virtualsize concepfloatingand fixedastenersprojectedoleranceone,zerotrue positiotolerancefunctionafjauges.
Operatiosequenceor typicakhafttypeof component®reparationf processdrawinggor diferentoperationgplerance
worksheetsandcentralitgnalysis. (8)

TOTAL : 45
TEXTBOOKS
1. HarnyPeck,'DesigriorManufacturePjitmarPublicationd,983.

2. MatouseKEngineerinDesign A SystematiépproachBlackie&onLtd.,London1999.



REFERENCES

1. Truks.H.E.'DesigriorEconomi€roductionSocietyf Manufacturirigngineerdvlichigan2ndEdition1987.
2. Sports.M "DimensionirgndTolerancéor Quantity’roductionRrenticeHallinc.,1983.

3. James.G.Brall&jandBookof Desigrfor ManufacturingVicGravwHillBookCo.,1983.

4. OliveRWade, ToleranceControin DesigrandManufacturinghdustriaPresdnc.,NewYorkPublicationd,967.



15MEE10 - DESIGN AND ANALYSIS OF EXPERIMENTS

ASSESSMENTTHE®Y LTTTPlC

COURSBUTCOME
Attheendofthecoursethestudentsvillbeableto

CAl : Demonstratine fundamentaonceptsippliedvithmathematickhowledgemethodologids bringknowledgef
characterizanalyzeandsolvea widerangeof problembetweerthe purposef a modeblndthe appropriatkevel
of complexitgndaccurag

C@ : Plandesigrandconducexperimentaivestigatiorefficienthandeffectivelychoosean appropriatexperimerio
evaluag a new produt desig or proces improvementhrouf experimentian strateg dat analysisand
interpretatioof experimenta¢sults.

C3B : Analyzehenatureof variablestatisticahferencanfluenc@arameteselectiorfactoriatonceptsConducbesign
of experimentinterprethedirectandinteraatin effectsby usingRSM.

CO! : Analyzeandapplytheknowledgef DOEprojecpracticevithsoftwardikeMatlabANCQ/A, andSY JAT.
INTRODUCTION

Basicprinciplesguidelineor designingxperiment®8asicstatisticatonceptsinferenceaboutthe differencesn mean,
randomizeghairedcomparisodesignsAnalysi®fvariances. (9)

RANDOMIZEBLOCKSIATINSQUAREBNDREIATEDDESIGNS
Completelsandomized,atinsquareGraced.atinsquareandcrossovedesigns. (9)
FACTORIADESIGN

Advantageodf factoribdesigndescriptigrcalculatio of dire¢ ard interactio effects 2k factoriadesignsBlockig and
confoundingprinciplenduseof confoundedesigns. (9)

FRACTIONAEACTORIADESIGN
Two,threeandmixedevelfractiondiactoriatlesigns applications. 9)
RESPONSEURACEDESIGN

FittingegressiomodelResponssurfacesfirstandsecondrderdesigns. 9
TOTAL : 45.

TEXTBOOKS

1. CE Jdf Wu & MichaeHamad&009 Experimenf8anningAnalysisandParameteDesigrOptimizatio®™ Edition,
JohnWiley& Sonsinc.

2. D.C.Montgomer3013Desigrand Analysisf Experiments?" EditionJohnWley& Sonsinc.

3.  R.L.MasonR.F Guns®&J.L.Hess 2003%tatisticdDesigrandAnalysisfExperimentsithApplicatiort® Engineering
andScience2™ EditionJohnWiley& Sonslinc.



REFERENCES

1. TB.Bake, Qualitypy Experiment&lesign2005 3¢ EditionCRCPress)SBN0-824723090

2. GedfreyGordonSystenSimulatiorg(l1, 2™ Edition{revised)PHI

3. Clewe A.G.andD.H.Scarisbrick001 PracticabtatisticandExperiment&lesgnforPlantandCropScienceJohn
WileyandSons | TD.NewYork

4. MorrisTR.1999 Experiment&lesigrand Analysia AnimaBciencesCABIPublishingyewYork



15MEE11 - RAPID PROTOTYPING
ASSESSMENTTHE®Y

COURSBUTOME 310

o
w

Attheendofthecoursethestudentsvillbe ableto
CQL : Synthesitherightmanufacturirtgchniquéormanufacturef prototypes.

CQ@ : Develp an understandinon varios additie manufactugntechniquefar manufactarof critichard complex
geometrproducts.

C@ : Orientheinpuffilesandproduce productisingtheavailableapidprototypingystemsn costeffectivevay.
COt : Integrat@anddevelogomplexyjeometricahapesvithhighestlegreeof accuracyndsurfacdinish.
CO® : Develojxnowledgenthenovelpplicationf RPTechnologie®rfutureprojectegroductmanufacturing.
INTRODUCTION

Productefinition Engineerin@esignProcess ProducPrototypingndits Impact Prototypéesignand Innovation
ImpacbnCost, QualigndTime- ProcessequiremenfsrRapidPrototypingProducPrototypingndProducbevelopment

- PrototypingMrtualandRapidPrototypinign ProducDevelopment. (8)
PRODUCPRAOOTYPING
NeedorPrototypingssues iRrototypingConductingrototypingDesigriProcedurePrototyplanningndManagement

- ProducandPrototyp€ostEstimationFundamentats CostConcepts Prototyp CostEstimationCostComplexities
PrototypDesig Methosl- PrototypDesig toos - Morphologibanalys - Functiordficieng Technige - Pape Prototypm

- Selecting Prototype LearningromNature. 9)
VIRTUAIPROOTYPINGYATERIALSSELECTIO® RAPIDPROTOTYPING

UsingCommercigoftwardor VirtualPrototyping Prototypindylaterials MateriaSelectiotMethods Rapd Prototyping
OverviewRapidPrototypin@ycle- RapidPrototypingrocedure STL files Convertin§TL FildromVariousCADFiles-
Controllin@artAccuracyn STLFormat SlicingheSTLFile- CaseStudiesn DesigrforAssemll (20)

TYPESOFRAPIDPRAOOTYPIN®PROCESS

Typesof RPProcess StereolithographifusedepositioModeling SelectivéaserSintering 3D Printind’rocess Poly
Je Proces Laminatg Objet Manufactudn- Electro Bean Meltig Proces - Histoy - Operatio - Advantage and
Disadvantage#\pplicationsRelatiorio OtheRPTechnologies(applieso allthe process) Direct_aseDeposition(9)

APPLIGTIONSOFRAPIDPRAOTYPING

Investmer@asting SandCasting PermanertlouldCaging- DirecRPTooling Silicond&rubbefooling Investmertast
Tooling PowdeMetallurgyooling DesktofMachiningCaseStudie®n Currenfpplicationsf RR. NoveApplicatioof RP
Systems Futurelrendsof RPSystems. (9)

TOTAL : 45



TEXTBOOKS

1. ChuaC.KLeong,k andLimC.S. RapidPrototypingPrincipleand ApplicationaprldScientific2010.

2. Coope G.K,RapidPrototypingechnolog$electiomndApplicatioMarceDekketnc,USA2001.

3. Liou,WEF, RapidPrototypingndEngineeringpplicationgytoolboxXor prototypelevelopmenERCPress,Taylor&
FrancisGroup.LC,USA 2008.
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15MEE12 - NON-TRADITIONAL MACHINING

ASSESSMENTTHE®Y LTTTPlC

COURSBUTCOME
Attheendofthecoursethestudentsvillbeableto

CQL : Diferentiatéhetraditionalndnontraditionahaclmingtechniqueandselectheappropriatmethodnmechanical
machiningrocesses.

CQ@ : Judgehesuitablanethodn Electre Chemicgbrocessebasedntheapplicatioandlimitationsftheprocess.
C3 : Justifitheappropriatmethodn lasermachiningrocesdasedntheapplicatioandlimitations.

COt : Justiftheappropriatenethodn lithographpasedontheapplicatioandlimitationsf theprocessandobtainthe
knowledgaboutanatechnolog

CO : Obtairmknowledgeard understandingwardsheadoptabilityf nontraditiontdchniquebasedntheapplication
ofuse.

INTRODUCTIGMECHANICAMACHININBROCESS

IntroductionClassificationprocesseconomy Mechanicahachining Types- UltrasonicnachiningUSM) Abrasivelet
MachiningAJM)} Abrasivé-lowMachiningAFM) WaterJetMachiningWJM} Operatingrinciple Procesparameters
ApplicationsLimitations. (7

ELECTROCHEMICAPROCESSES

Electrazhemicamachining Chemicahateriatemoval Types- ElectrachemicainachininECM} Electrachemicadirilling
(ECDY} ElectrachemicagrindingECG) Electrachemicahoning(ECH)- Shapedubeelectrolytimachining Operating
principle ProcesparametersApplicationsLimitations. (9)

THERME&LECTRICAPROCESSES

Therro electridamachinip - Types - Electridadischarg machinip (EDM - Electridadischarg wie cuttig (EDWQ -
ElectrorbeammachiningEBM) lon BeamMachininglBM)- Plasma Arilachining?AM)- Operatingrinciple Process
parametersApplicationsLimitations. (9)

LASERVACHININBROCESS

LasematerialprocessinglLasettypes- ProcessesLasebeammachinind BM} LasercuttingLC)- LaserdrillingLD)-
Lase markig ard engravig (LM - Lase micromachigin(LMM)Lase engineexk ne shapig (LEN$ - Applicatian-
Limitations 9)

MICRCELECTR®MIECHANICARYSTEM& NANOTECHNOLOGY

Introductioto silicorprocessingwafercleaning oxidatio - photolithographglectroeamandX-raylithographythinfilm
depositionsputteringchemicalapoudepositionelectrglating Etchingprocess\et etching isotropietching anisotropic
etching dryetchingNanoTechnology nanegraing system nandithography fabricatioof CCDS- nanoprocessingf
material$orsupethighdensityCs- nanemechanicglarts-Casestudies. (1)

TOTAL : 45



TEXTBOOKS
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15MEE13 - NON-DESTRUCTIVE EVALUATION AND IMAGING

ASSESSMENTTHE®Y LTTTPlC

COURSBUTCOME
Attheendofthecoursethestudentsvillbeableto

CQL : AssesdracturedurfacesisingMision lightingVisualperceptiordirectandindirectmethodor simplepartslike
pipesandtubes.

CQ@ . Examinghesurfaceelatedailuresipto0.08mmusingliquidpenetranhndmagnetiparticléestingpreparehe
workpieceaftertestingusingsolventemovableyatemwashable.

C3B : Specifitypeof materia{ferromagnetiearamagnetiaterialsdndfailue, a studentvillbe ableto determin¢he
testingparametergdirect alternativeurrentssurfacestrengthDepthof penetratioirectpulsatingurrentjvith
thehelpof CirculamagnetizatidechniquesighthandrulefieldandProdgechnique.

CO! : Analyzehesubsurfactailureof metalusingultrasonimspectiotechniqueviththe helpof echomethodthrough
transmissiomethodresonancenethodgontactestingimmersiotestingandcouplants.

CO . Safelydiagnose¢heinternafailuresof materiaby radiographiechniquesingRadidsotopisourcestadiographic
camerasXraysourcesandindustriak-raytubes.

C® : Predicthesubsurfacdefectsandanomaliesf materialincludingompositeby meansof heatsensitivgpaints/
papersandthermallguencheghosphorbquidcrystals.
FUNDAMEIRLS NONDESTRUCTIMEVALLATION& IMAGING.

Introductio -Mods of failue - Types of fracture - Fundamengalof Visud Testirg -Vision lightingmaterihattributes
environmentédctorsMsualperceptiordirectandindirectmethods. (5)

LIQUIEPENETRANANDMAGNETICARTICLENSPECTIONESTING

Principlestypesandpropertiesfliquidpenetrats - developersadvantageandlimitationsfvariousnethods Preparatih
of testmaterials Applicationf penetrantso parts,removabf surfacepenetrantgyostcleaning selectiorof penetrant
method solventemovableyateiwashable.

Theoryf magnetismferromagnetiParamagnetioaterialscharacteristiax magnetidields- magnetizatidoy meansof
directandalternatingurrent surfacestrengtitharacteristicsDepthof penetratiofactors Directpulsatingurrentygcal
fieldsadvantagesCirculamagnetizatidgachniquesgieldaround atrengtltonductorsighthandrulefield- Proddechique,
current (20)

RADIOGRAPHIESTINGNDRADATIONSAFETY

Geometriexposie principletnfluene codficierds -Radioisotapisource - types ard characteristicProductio and
processingf radioisofmes - radiographicameras X-ray sourcegeneratioandpropertiesndustriak-raytubes- target
material&ndcharacteristics.

FilmRadiography:rayfilm- structurandtypedfor industrighdiographgensitometrjiropertieauseof film,charateistic
curvegH& D curve) latenimageformationfilm- X-rayandgammaayexposureharts.

SpeciaRadiographiechnique$rincipleandapplicationsfFluoroscopy/Rémheradioscopyadvantagesndlimitations

- recentadvancedntensiér tubesyidicortubes. (20)



ULTRASONIINSPECTION

Principlesf Acousticdatureof soundwaveswavepropagationmodesof soundwavegeneration Variousmethodof

ultrasonievavegeneration Ultrasoni¢nspectiotMethodsEquipment/Materials: Prinofghellseechomethodthrough
transmissio methodresonare methd - Advantageslimitatios - contat testingimmersio testing couplarst - Data
presentatiof, B andC scardisplayscomparisoof contacendimmersiomethodRecentidvance ultrasonigsting,
UltrasonitcnagingSynthetiéperturéocussingechniqueéSAFT)Timeof FlighDifractiofTOFD) SignaAnalys, Artiftial

IntelligencéNeuraNetworki-ussylogic,Guidedvavesaultrasonitesting. (20)

THERMOGRAPHY

Principlesf Thermographyontacand noncontacinspectiomethods Heatsensitivepaints- Heatsensitivgpapers
therma}i quencheé phospharliqud crysta - techniquefor applyig liqud crysta - calibratio and sensitiwt - other
temperaturgensitiveoatingsnoncontact thermograjgpectionAdvantagesd limitatior infraredadiatiomndinfraed
detectordnstrumentat®and methodsapplicationintroductioto advancg NondestructevEvaluatiotechniguee- Acoust
emissiotnspectiorl,eakTesting. (20)

TOIAL : 45
TEXTBOOKS
1. Peterd. Shull,’Nordestructiv&valuatiorntheoy, TechniquesandApplication§ CRCPress2002.
2. ChuclHellie "Handboo&f NondestructiEevaluatioreconddition"McGrawHillProfessiona?2012.
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SocietyforNonDestructiv@esting,1985.

5. Mille RonnieandPaulMcIntireed, NonDestructiv@estingHandbookcoustiEmissioflesting\Vol-5, 2@ Edition,
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15MEE14 - ADVANCED FOUNDRY TECHNOLOGY

ASSESSMENTTHE®Y T TT1pTC

COURSBUTCOME
Attheendofthecoursethestudentsvillbe ableto
CQL : Outlingheuseoffoundryn manufacturirggctoranddesigrof patterngorsteelandcastironcomponents.

CQ@ : Analyzemoldingnaterialeandmethodsuchas Greersand drysand Carbordioxideno bake shell Investment
castingdiecastingcentrifugalastingandpermanennoldindor steelandcastironweighingipto 25kg.

C3B : Desigrgatesandrisersforsteelandcastironcomponentaeighingipto 25kgin weight.

COt . ComparéheoperationandoperatingarametersfcrucibleResistanckirnaceforsteelandcastironcomponents
weighingipto 25kgin weight

CO : Determinéhe compositionemperaturesandreclamatiommouldingnachinesfoundrjlayoutandmechanization
forsteelandcastironcomponents.

INTRODUCTIOKD FOUNBY ANDPATTERN

IntroductioRoundrasa manufacturiragntreandtypesoffoundrieslypesofpatternsPattern materiaRattermllowanes
- Patterdayoutpatterrmaking. (9)
MOULDINBNDCOREMAKING

Materialdngredientpropertiedvouldig methodsGrea sard mouldingly sard mouldingcO2mouldingo bale moulding,
shellmouldinginvestmentastingpermanennouldingdie castingndcentrifugatastingColdboxandHotbox.No bake
processes @)

GATINGANDRISERINGYSTEM

Gatesandriserstheirfunctions Types- Desigrprinciplegjesigrof gatngandriseringorsteelsandcastirons. (20)
METINGFURNACES

Constructiondétails OperationfcrucibléurnacesReverberatofyrnacesCupolaiotaryfurnace Corelypeandcoretss
typelnductiofurnaces Arcfurnacegdirecandindirecarcfurnaces)Resistancturnaces. (9)

QUALITYCONTROANDPRINCIPLESFMECHANATION

Compositiarontrohndtemperatureontrol. Simple problémeempositiorontrolorsteelsandcastirons Sendreclamatio
mouldingnachinefoundryayoutandmechanization. (20)

TOIAL : 45
TEXTBOOKS
1. HeineRW, Lope C.R.Rosenthd,C.,"Prinples of MetalCastingTataMcGrawHill Publishingo Ltd, NewDelhi,
2005.

2. JainPL,"Principlesf FoundrylechnologyTataMcGravHillPublishin@oLtd,NewDelhi2004.
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15MEE15 - ADVANCED WELDING TECHNOLOGY

ASSESSMENTTHE®Y 3/0|0]|3

COURSBUTCOME
Attheendofthecoursethestudentsvillbeableto

CQL : Categorizéhefusionandsolidstateweldingprocessesvithits workingoprinciplesweldingsetup, characteristics,
heatinputandapplication® selecthe procesgorthefabricationf specified¢omponent.

CQ@ : Predicthepercentagef phasein microstructuiia steelweldmenta/ithrespecto coolingateusingTTT& CCT
diagramso obtainbettermechanicalndmetallurgicalropertietowardseducingesiduastresse® distortions
weldments.

C@B : Assesgheweldabilitgfferrousandnonferrousmaterialso pointouttheweldingprocesandweldingrocedures.
COt : Desigrioevolvggoodweldedointdesigrforjoiningstructurainembersubjectetb staticandfatigudoadingC (b
. Diferenti@and seletthe wedirg systema far engineergncomponesard fulfilthe requiremesnfar mas production.

SPECIAWELDIN®ROCESSES

Introductioto advanca weldig processe - Electro bean weldingFundamentalard type of lase weldig including
hybril processe- Lase beanweldingUltrosooiweldingexplosioweldingElecrtostpard ElectrogaweldingColl pressure
weldingFrictiorweldingFrictiorstirwelding Frictiorstirspotwelding Electromagneticilsewelding. (10)

HEAT FLOWINWELDING

Metallurgicaffectsofheatflow irwelding TTT curveContinuousoolingransformatiaiagramsDevelopmenfresidal
stressmethod®sf relievingr controllingeldingesiduastresstypesandcontrobf distortiomreheatandpostweldheat
treatment (8)

WELDABILITOFFERROUBNDNONFERROUBLLO/'S

Weldabilitypfcarborandalloysteels stainlessteelscastirons coppeandits alloys aluminunandits alloystitaniunand
itsalloysNickehndits alloysTestingofweldments. (20)

WELDIN®ESIGN

Typicajointsordifferentveldingprocessegrinciplesfweldingointdesigrandlocatiomfjointwithithemembe evolving
goodwelddesignweldingsymbot Blueprintreadingyet desigrfor staticandfatigudoadingfracturdoughness. (8)

AUTONMATIONINWELDING

Weldingsequencesnd classificatioof processesnanuablnd semiautomatic, automatiofomatedvelding adaptive
controls remoteweldingrobotiovelding selectingveldingsystemgravityweldingandfire crackemweldingunderwater
welding wetanddryandmicrgoining. 9

TOTAL: 45
TEXTBOOKS

1. ParmaRS,"WeldingProcesseandTechnologyKhanndublisher2009.

2. Parma R.S,"WeldingengineeringndTechnologyKhanndublisher2002.
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15MEE16 - COMPOSITE MATERIALS

ASSESSMENTTHE®Y T TT TP C

COURSBOUTCOME
Attheendofthecoursethestudentsvillbeableto

CQL : Developarticulaterfibrereinforce®MCMMC andCMCmaterialortheapplicationfAepspaceAutomobile,
medicaandCivilEngineerin§tructures

CQ@ : Choosghemostappropriatenanufacturingrocesgorfabricatinghermosettingndthermoplastipolymematrix
compositeseinforceavithparticulatandfibre

C3 : Examingheeffectof reinforcemenblume/weigpercentagandselecsuitablenanufacturingrocesgorMMC
COt : Selecprocessingethodindto createCeramienatrixnaterial$orthegivenapplication
CO : Analyzehefailuremodesreliabilitandfatigie behavioof compositenaterials

INTRODUCTION

Compositmateriatlggeneratharacteristieneedorcompositesclassificatidmasednmatrix polymematrixcomposites
(PMC)metammatrixcomposite@MMC)ceramienatrixxomposite€CMC)classifationbasenreinforcemenparticulate
compositedibrereinforcedompositesaminaccompositestypesof fibres- smartmaterials typesandcharacteristics
materiadelectioprocessapplication®lated taerospaceautomobilenedicabidgeandothercivilengineeringfruatres.

(8)
PQLYMERVATRIXCOMPOSITES

Thermosettirapdthermoplastiesins Function& propertiesf matrix types& propertiesf reinforcementaterialsole
andselectiorof reinforcemematerialsPMCprocesss - handlayupprocessbagmoldingprocessgcompressiomolding,
reaction injectiomolding,esirtransfer moldimgltrusioprocesdfjlament windingjectiomolding procesfbrereinforced
plasticsglassfibrereinforceg@lastics. (8)

METAL MATRIXCOMPOSITES

Typesof metalmatrixcomposites characteristics advantageand limitationef MMGC effect of reifforcement volume
fraction rule of mixtures processingf MMC- vacuurrhot pressingpowdemetallurgprocessliquidmetalinfiltration,
compaastingsqueezeasting. (7)

CERAMIG/ATRIXCOMPOSITES

Ceramimatrixnaterials propertiesadvantageslimitationsProcessingHot pressingiquidnfiltratiotechniqud,anxide
processinsituchemicaleactiortechniquesinterfacén CMCs Applications. @)

GEOMETRICAMSPECTANDANAYSIS
Characteristioffibrefilledamina volumédractiorandweight fractiewoven roving;ptaneandonfibres fibreoiientation

- void- fibreorientatioduringflow; failuretheories laminatelesignconsiderationstressanalysiof laminated¢ompoise
beamsplatesand Shellsvibratiomnd stabilignalysis reliabilitpf composite- finiteelemenimethoafanalysis analysis
of Sandwiclstructures. (8)



FATIGURANDCREPINCOMPOSITEATERIALS
Fatigue SN curves Fatigudehavioursf CMCs FatiguefparticlendwhiskereinforcedompositesHybriccomposites

- Thermalatigue Creep. (7)
TOTAL: 45

TEXTBOOKS

1. MallickK.,"FibeReinforce@€ompositedlaterialdlanufacturirmndDesign"CRCPress2013.

2. AgarwaB.D.Broutmah.J.andChandrashekhakg"AnalysiandPerformanaaf FiberCompositesJphnwWileyand
SonsNewYork,2006.
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15MEE17 - ENGINEERING POLYMERS, COMPOSITES AND ALLIED
MANUFACTURING PROCESSES

ASSESSMENTTHE®Y LIT|P|C

COURSBUTCOME
Attheendofthecoursethestudentsvillbeableto

CQL : Choosananufacturingrocessesor polymerandPMCmagerialsto obtainrequiredgshapesy applyingproduct
designconsiderations

CQ : Findtheprocessetodevelomewcerami@andcermematerialéormanufacturiraf hightemperatureuttingools
by applyinglesigrconsiderations

COB : Develp ard characterizthe nanecompositedMMCs CMG ard PMG far the engineergnapplicatianusing
secondarprocessingnethods

COt . Synthesizeharacterizeompactioard sinterig of metdpowdes far applicatioof PMpars usig powdemetallurgy
techniques

CO : Synthesiardcharacterzhe nanostructultenaterialfor fabricatipelectronidevicesMEMSmagnetielectronic
andopticakensor@andfabricatingarbomanaostructuredhaterial$orfuelcellandenergystoragepplications

SHAPING’ROCESSEBORPLASTICS

Properti of polymemels - extrusio - productio of she¢ ard film - fibe ard filamet productio (spinning- coating
process® - injectio moldig - compressipard transfe moldig - blov moldig ard rotationamoldig - thermoforming.
casting polymefoamprocessingndforming productlesigrconsiderations. (8)

RUBBERPROCESSINGECHNOLOGY
Rubbeprocessingndshaping manufactureftyresandotherubbeiproducts productlesigrconsiderations (5)
SHAPIN®ROCESSEBORPA.YMERMATRIXCOMPOSITES

MaterialsorPMC- openmoldprocessesclosednoldprocessesfilamentvinding pultrusioprocess othePMCshaping
processes (4)

PROCESSINGFCERAMICBNDCERMETS
Processingftraditionateramics processingfnewceramics processingf cermets productiesigrconsideration&t)
APPLIBTIONOFCOMPOSITES

Compositemcludingnanecompositefor electricakuperconductisgddeviceapplication$abricationf nanecomposites,
secondaryprocessg andjoiningof variouscompositenaterialdor structuraapplicationandtheirfracturebehavioand

safey. 9)
POWDERS

Productioandcharacterizatiaf powdergompactioof metapowders diecompactiornisostatipressingpowdeforging,
powderollingandextrusiorpressuréesscompactiotechniquesiotpressingndhotisostatipressingsinteringf powder
compactdiquidphasesinteringsinteringurnacespostsinteringperationgpplicationsf P/Mparts. (7)



INTRODUCTIOTO NANOMATERIALS
shifted to composite maials

Nanostructuredhaterialdpwdimensionatructuregguantunwvells quantunwiresand quantuihots,nanoclustersnano
crystalselectrowi ard optich propertig of naro crystallitesmetalt ard semiconducgnsupe lattices synthesi of
nanostructude materialsfabricatio ard characterizatioof naro electrogidevice ard MEMS$basis of synthesiand
characterizatiari nananulticomponerdgystemgorsensorgmagnetielectroniandopticalandelectrodesynthesiand
fabricatin of carbomanaostructureforfuelcellandenergystorageapplications. (8)

TOTAL : 45
TEXTBOOKS
1. MikelP. Groove "Fundamentatd ModermManufacturingaterialsProcesseandSystems4" EditionJohrnwiley&
sons|nc.2015

2. AjayarP. M.,Schadlet. S.,andBraurP. V, "NanocomposiBziencendTechnologyJohnWley& Sons/nc.,2014.
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15MEE18 - INDUSTRIAL ROBOTICS

ASSESSMENTTHE®Y T TT1pTC

COURSBOUTCOME
Attheendofthecoursethestudets willbeableto

CQAL : Examingheconfiguratioof a robotandsuggest robotfora particulaoperatioiipickandplace weldingyision,
climbingptc.).

CQ@ : Calculatéhepositionyelocityandacceleratioiora robotnanipulat@ndsolvetheforwardndinverse&inematics.
C3B : Calculatenassandinertigforthelinksofa robotmanipulat@ndalsofindits forwardgndinversedynamics.
CO! . Chooseppropriateisiorsystenfortherobotandthenextractheseimagego getthedesiredutput.

CO . Wite programnio determingathfor obstacleavoidancéor a specifidask,andcansolveusingmatridaboratory
software.

INTRODUCTION

Briehistorpfrobots, robdefinitionspday's practi¢alportancefrobotapplicatits,challengefcedyrobotsnindustrial
situationduturescopeofrobotics. 3)

GENERAICONSIDERIONOFR@OTICMANIPUATORS
IntroductiorBrietistoryfroboticsRobogeometricabnfigurationsvristandgrippesubassembliesobodrivesysems
- robotsoftware. (5)
KINEMTICSOFROBOTANIPUATORS

Homogeneougpresentationf objects;obotmanipulatgointcoordinateystemfEuleranglesand Eulertransformations,
DenavitHatenburgd DH) representationgirectkinematics roboticsnversekinematisolutionsgeometricapproactn
inverseKinematicslacobiamf transformatian robotiananipulation. (12)

ROBOTWORKBACEANDMOTION RAJECORY DESIGN

Generabtructuref robotievorkspacespbotiovorkspaceerformancidex extremeeachof robotibiandsrobotidask
descriptiormobotiomotionfrajectorylesigngenerabesignconsidettionson trajectoried;3-4 trajectgr 3-5-3 trajeatry,
simulatioofrobotiavorkspaces. (8)

MOTIONCONTRDOFROBOTIGIANIPURATORS

Generabrmcontrokystem openandclosedoopcontrobystemserrorcontrolledoboticdynamics controktructuref
amplifiecontrobfasingle aximboti@armcommorontrosystems$orindustrialobotsforcecontrbofrobotienaniplators.

(9)
ROBOTSENSINGNDROBONVISIONSYSTEM

Desirabléeature®f sensorrangesensors proximitgensors tactilesensorforcesensorstorquesensingletectors TV
cameras illuminatiotechniques fundamentalsf imageprocessingyisualdataacquisitionimageenhancementimage
segmentatiorimageextractioandrecognitierobjecandmodematching imageextractionlypicalisiorsystems;obot
programmirgnguagescharacteristicgrobotlevelanguagescharacteristiosftaskdevelanguagesimulatiolanguges.

(8)
TOTAL : 45



TEXTBOOK

1. Fu.KS,GonzalesR.C.andLee.C.S.G'Roboti€ontrolSensingyisionandintelligenceMcGraviillinternational,
2006.

2. Ashitav&hushafi R o b :d-tindaenent&lonceptandA n a | @x$ord2006,

REFERENCES

1. MikelRGroove Mitchéiheiss, Tooge N.Nage andNicholasG.Ogre'IndustriaRobotic§echnolog Programming
andApplicationshcGravHillinternationa2004.
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Hallof India2002.



15MEE19 - BIO MATERIALS
ASSESSMENTTHE®Y

COURSBOUTCOME

Attheendofthecoursethestudentsvillbe ableto
CQL : Identifythesuitablenaterialorhumarmplant@ndperforrmechanicandtribologicatharacterization.

CQ@ : Choos a bio compacmaterib(calcim phosphateceramicglass bioiner ceramigspolymericHDPE
hybridmetalsandalloys;Ti Alloys CoCrMo,Nior TaBasedAlloys OthemMNonFerrouslloys¥ora orthopedipints.

Ca :  Developsuccessfulmplants(biologicalmechanicalmnorphologicaompatibilityfor dentaland bone
applications.
CcCot . Carryout experimentsor biomgerials,metals, ceramicgpolymersmicro/nan@urfacemodification,

micro/nantabricatioto findhetensilestrengtlandmicrostructurédSEM,AFMIvaluatiotbonding particlalispersion,
sizeoftheparticle internatiefects.

CO : Estima the percentagof reinforcemeflparticlefibe, laminatggo increasmthe strendt (tensileflextural
bendingatiguewea, andcorrosion)nderspecified¢onstrainté@ensityjorhumarimplants.

CO® : Desigrasuitableshapeoftheimplats fororthopedipintapplications.

FUNDAMEIRLS OFBIOMTERIALSANDBIOCOIRATIBILITY

Overvie - Introductio- definitiohand ther Implicatian- Biomateria BiocompatibyjlitHos respons - CelMateria
Interactions Experiment&valuatiof Biocompatibilityin vitroTests- In vivoTests- Stepsfor characterization$
biomaterials - Broad overview of Fundamentals.

("

MATERIALS-ORORTH®AEDICAPPLIGTIONS

OverviewlIntroductior Structureand Propertie®f Hard Tissues- Processingnd Propertieof Bioceramicand
Biocerami€omposite - Calcimm Phosphat Basa Biomaterisl - Hydroxyap&iCerantd Composite - Glass
Ceramig BasedBiomaterialsMicaBasedGlassCeramics OtherBioglas€eramics BioinerCeramics Polymeric
Biomaterials PolymeComposite- Polyme€eranu Composite- HDPEHapAI2@ Hybid Composite- Metad ard
Allog in Biomedidapplicationslssued.imiting?erformancef Metalliiomaterials\Wear of Implants Corrosionf
Metallidmplants Ti-BasedAlloys- Ca CrMo, Ni or Ta-BasedAlloys- OtherNonFerrousMetalsand TheirAlloys-
CoatingnMedls. 12)

TMANIUVMDENAL IMPLANBYSTEMS
Overview- Introduction Requirementfor SuccessfulmplantSystems- BiologicalCompatibility Mechanical
CompatibilityMorphologic&lompatibility Osseadintegratio and Bone/Implariterface IntegratedmplanSystem.

()

PROCESSINGFBIOMTERIALS

Overview Introduction Processingf Biomaterials Metals- Ceramics Polymers BiocompositesSterilization
Processg for Scale - Micro/NanoSurface Modification Micro/NanoFabricatiefensile testing, microscopy
(SEM,AFM)evaluatidir)

BIOM\TERIALAPPLIGTIONS
Overvie - Introductio- Applicatianin MedicineBiolog, ard ArtificileOrgas - CardiovasculdMedichDevice i
ExtracqorealArtificiaDrgans Orthopeditmplants DentalmplantationBioadhesiveOpthalmologfpplications
CochlearProsthesis Drug Delivery- Tissue Engineering 2-D and 3-D tissueengineeringpplicationand their
mechanical charactéation TArray Technologies and Specific  Medical  Applications.
(12)

TOTAL: 45
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15MEE20 - WORK SYSTEM DESIGN

ASSESSMENTTHE@RY

COURSBUTCOME RERE
Attheendofthecoursethestudentsvillbe ableto 3/010
CQL . Desig a system componentor proces to mee desird need within realist constraistsud as

economienvironmentalpcialpoliticalethicalhealtrandsafay, manufacturalyliandsustainabiit

CQ@ : Calcul& Woik Measureméenwit varios type ard techniquewil be abk to appy the tine stug for job
andequipmergelection

C3 : Designimplemerdndimprovesystemshatincludepeoplematerialsinformatiorgquipmengndenerg.
COt . Compargheoperationandusingsystematiapproacho improveheshopflooroperations.

CO® : Developquipmerdanddevicesdy consideringrgonomitactors.

PRODUCTIVITY

Definition Reasos for low productivity Methoddo improveproductivity Concepbf workstudyand productivity

Possillity guides Methodstudy- Scopeof motionandtimestudy ProductivitgneasuremenrtProductivitynodels
Kurosawatructurahpproachlawlor'sapproachiold'sapproachQuickProductivitgppraisahpproacfQPA), Inter

firm comparison (IFC) - Work methods design.
9)
METHOTUDY

TotalworkcontentDevelopinmethods Processnalysis ProcesghartsProcess$lowcharts Multiplectivitcharts
Man andmachinehart- Twohandedrocesshart- Stringdiagram Travelchart- Cyclegraph- Chronacyclegraph
Therbligs Micromotionand memomotionstudy- Simochart- Principlef motioneconomy Developmerand
installatiomf newmethod?9)

WORKMEASUREMEMINDITSMETHODS

Worksampling Variougechniquesfwork- Measurememfwork- Stopwatctimestudy& itsprocedureJobselection
Equipmenand formsusedfor time study- Ratingmethodsf rating,allowanceandtheirtypes- Determiningme
standardfromstandardiataandformulas Predeterminadotiortimestandards Workfactorsystem Methodsgime
measurement, Analytical Estimation.

)

APPLEDWORKMEASUREMENT

Measurm wok by physiologitanethod - Heat rae measuremeén Measurin oxyge consumptienEstablishin
time standarddy physiologynethods- Methodgime measuremer{fMTM)and its applicationo productiorand
maintenance - Omganization and methods (O&M) - Wage incentive  plans.

)

ERGONOMICS

MotioreconomyErgonomicgractices HumarfactorsEngineeringHumarperformancia physicalworkunderheat,
cold, illuminationyibrationnoise, pollution staticand dynamicconditionshumanbody measurement Layoutof
equipment Seatdesign- Designof controlsand compatibility Environmentabntrol Visionand designof displas.

Design of work space, chair table.
9)

TOTAL : 45
TEXTBOOKS

1.Grooer, M.P. WorkSystemandtheMethoddyleasuremerandManagemenf\Work,NewderseyPearsomducation
Inc,2007.
2. NiebeB. andFreivaldsh. MethodsStandardgndWorkDesign1 2thEditionBostonMcGrawill,2013.
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KonzS.andJohnsonS. WorkDesignindustride r g o n &"'rRditorsHolcomiHathawa
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15MEEZ22 - PLANT LAYOUT AND MATERIAL HANDLING

ASSESSMENTTHE®Y LIT|P|C

COURSBOUTCOME
Attheendofthecoursethestudentsvillbe ableto

CQL : Identiflandanalyse¢heproblemsitheexistindayoutmateriahandlingystenandshalbe abléotheoptimize¢he
layoutimateriahandlingystem

CQ@ : Demonstratiheirknowledgaechniqueandwillbe ableto desigran effigentplantiayoutandmateriahandling
systemdora giversystem.

C@ : Selectheappropriateechniquetd evaluatehe materiaflowandapplicationf computeaidedayoutlesign.

COt : Develomlgorithms$or newplannindayoutsor typicalapplications the industrieand Suggestingppropriate
materiahandlingtrategies theindustries.

CO : Identif analyzesole technicaproblem ard successfylicomplet a comprehengwdesig projet relate to
mechanicalr manufactugrfields.

INTRODUCTION
Objectiveandcriteridorfacilitieplanningndindustrigblantdesign. 2
PLANTLAYOUT

Plantlocation Factorsaffectinglocationselectiongpplicatiorof transportatioproblemsassignmerproblemsn layout
design (9)

TYPESOFPLANTLAYOUTANDLAYOUTPLANNING

Typesof manufacturirgystem typesof planfayouindpracticahpplicationpreliminargnterpriseesigractivity desgn
process factorgnfluencinglaniayout desigrconsiderationsstepsin planningsafetymeasures. (9)

QUANTIATIVEEVALLATIONOFPLANTLAYOUT

Materiallow- flowplanningriteriaflowpossibilitiesdesigrof materiafllowpatterrconventionahdquantitativeecniques
foranalyzingnateriaflon. Applicationf computeaidedayoutesign. (8)

MATERIALIHANDLIN@GNDANALY SIS

Organizatiofor materiahandling relationshigvithplantlayout- objectivesscope principleandimportancef material
handlingselectiomndreplacememf materiahandlingquipmentandanalysi®fhandlingroblems. (8)

MATERIALHANDLINGYSTEMS

Basicmateriahandlingystems typesof materibhandlingquipmentssedfor diferentapplicationstheirselectionand
characteristicapxiliargquipmentsafetyin operation. (9)

TOTAL : 45
TEXTBOOKS

1. Richard. FrancisLeonF McGinnisjr., andJohnA. White,"Facilityayoutand Locatiorr AnAnalyticapproach”,
Prenticédallof India(P)Ltd.,NewDelhi, 2005.



2. ChoudarR.B.andiagore.G.R.N'Plant_ayouandMateriaHandhg",Khann&ublishers\lewDelhi2005.
3.  Jamedpple'Plantayou& MaterialslandlinglohnwWley& SonsNY, 1976.
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15MEEZ23 - BUSINESS PROCESS REENGINEERING

ASSESSMENTTHE®Y

COURSBUTCOME LITIPlC
. 3/0|/0]3

Attheendofthecoursethestudentsvillbeableto

CQL : GainknowledgabouBPR FactorsiffectingBPRoperationanddesigrBPRtechniques.
CQ@ : UseBPRtoolsutilizeconceptef BPR analyseost/ Benefiandappreciattheneedof ITin BPR.

C@ : Incorporatchangs in the busines operatio base on markée demad and implemensang in manufacturing
system.

CO! : Selecanapprpriatepractice afiebusinesse-engineeringrojecbytakinghepracticadituationstoconsideration.

CO : Providehemostieasiblgracticasolutiorio theproblenkeepirin mindtheconsideratiortg businessutomation,
value, processeandrisksin launchinghebusinesseengineeringroject.

INTRODUCTIOID BPR

DefinitiortheparadigmshiftanproductiontheneedorBPR advantagesndbenefitefBPR constraininfgctorschalleges,
the positiononconcepthe reengineergvisionsT ke BAR Lifecyd MethodolggGuidelirefar BRR stepsRok of Informadn
Technologin BPR;processmprovemeiindProcesfRkedesigrBPREXxperienc Indianindusiy. (9)

METHODOLOGIBRBIDTOOLSFORBPR

Pra@essmanagemerdynamibusinesse-engineeringhangdrameworlstepso reengine¢neprocessloolsusedn
Modellinthe BusinesBowchartinghusinesactivitynapsrelationaliagramdyenefit/costnalysisTheenablingoleof
informatiotechnolog in busines re-engineeringConceptudoundatio of Busines Proces ReengineeringProcess
IdentificatioandMappingRole/Activitpiagrams; (9)

CHANGEBMANAGEMENT

Planne@¢hange@businesse-engineeringrojectschallengesfbusinesshangebusinesshangelevelopmertbuccess
factorsnreengineerindhe assessmesftousinesse-engineeringroces¥isioningind Bachmarkingusinesprocess
ImprovemerBusines®rocesfRedesigriylanManagemefidr BPRnplementatioRgorganizainBeoplendManaging

Change 9

GOVERNANGEBPR

TotalQualitfManagemeriRiskManagemen@rganization8tructure8PRProjecManagemerithePowenf Habiin
organizationghe rok of eLearnig environment#\pplicationgamingBR facilitatignBFR in Softwar Development,
BasiqorincipleRelatiorio BPR. 9

BESTPRACTICEBNBPR

Reseatt & PracticePerspectigdn BPR Discussioon researie challengesrd practie challengefoar industy and
governmentasestudiesNissanChrysle HewletPackaretc.Workflowsystemdmagingechnolog HowareBusiness
desigrfacilitytools Riskandimpactmeasurement. (9)

TOTAL : 45

TEXTBOOKS

1. Davenporf) P r olenevatisrReegineeringvorkthroughinformatioh e ¢ h n ldarvardgysinesSchooPress,
1993.

2.  Hammeg& Champ i Re e n g theCGomaratiamddvanifestdor BusinesfR e v o | HatpaBoisinés8ooks,
1993.

3. Hamme& Stantonii T Reengineeririge v o | HarpeolinsLondon1995.



4, Hansenfi Aut oBusines®rogesik e e n g i RrendcHalliNgwielhi 1993.

5. JohanssqrMcHughPendlebyr &Wheele i B u s iPnocessReengineerinBreakPotnStrategie for Market
Domina ¢ &Vidg, NewDelhi1993.
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15MEE24 - PROJECT MANAGEMENT

ASSESSMENTTHE®Y LIT|P|C

COURSBUTCOME 370013

Attheendofthecoursethestudentsvillbeableto

CQL : Demonstrata projectproductiosystemsprojecplanningnetworkinandbasicschedulingvithAOAandAON
networks.

CQ : Planandmanagehetimeeffectivelypy Time/Costradedfs or Costlradedfs in Projectandtoutilizeéheresources
optimayl

C@® : Planjmplemenimonitg controtheprojectithPERT/Costioimproveéheteambuildingndleadershigualitieso
complet¢heprojectntheshortesspanoftime.

COt : Assessheperformancafa productiosystenmandtojustifithemfornewproductsonsiderinfinanciatonstraints.

C® : EmploynanagemetdoldikeMRP, MRPII, JT, Wasteeliminatiotechniquet identjf controandeliminatéoth
bottleneckandconstraints project.

INTRODUCTION
Projectnanagemerinovervie, projectdentificatioandScreening?rojecApprasal.Introductioto ProductioSystems
anda Generalizelodebf Production.ifecycleof a ProductioBystenandMajormanageridbecisions. (")

PROJECPLANNING

DevelopmentProjecNetworkProjecRepresentatio@pnsistelyandRedundandg ProjecNetworks?rojecEcheduling
BasicSchedulingiith AO-A Network$BasicSchedulingiithA-O-N Network€2rojecBchedulingiithProbabilistiésctivity
Times @)

TIMEMANAGEMENT
Time/CosTradeffs in ProjectsLinearTime- CostTradeffs in ProjectsA Heuristid\pproachiResourc€onsidetinsin
Projects Resourc®rofilesandlevelingLimitedResourcdllocation. (8)

PROJECTMPLEMEMTION
ProjectMonitoringind Controlwith PERT / Cost.TeamBuildingand Leadershim ProjectsProjectCompletion Project
CompletioRevievandFuturedirections. (8)

DECISIOMAKINGNMANAGMENT

FinancidtvaluationfProductioRelatedecisiondPerformanddeasuresfa ProducticBystemFinancidtvaluatioof
CapitbDecisionDecisin Trees and evaluatioof risk DesignimProduat & Service - IntroducgnNewx Produstand
ServicesProducMixDecisions. (8)

MANAGEMENJONTROLS

Fundamentatd§ MRP &MRRII, Toyotgporoductiosystem ewolutiorof JIT- WasteeliminatiotechniquesPullcontrot
kanbankaizenLeammanufacturingagilemanufacturingaluechainanalysisT heonof Constraint§OC)- bottlenecks
constraineresource bottlenecldentificatioandeliminationdumbuferropesystems. (7)

TOTAL: 45
TEXTBOOKS

1. ShtubA.,BardJ. E & Globersoi$., "Projectnanagemengéngineeringechnolog andimplementatior?® Edition
PrenticéHall,2004.

2. LockD.,"ProjectnanagementGowePublishingtd., 9" Edition2007.
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Edition2013.
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15MEE25 - QUANTITY PRODUCTION METHODS

ASSESSMENTTHE®Y LIT|P|C

COURSB®UTCOME

Attheendofthecoursethestudentsvillbe ableto

CAl : Relateandcompar&ariousnanufacturirgystemsandsuitabldevelofproductiofJob batchmassandQuantity)
andexploringheposshilityofimplementingutomatiom the manufacturirggecta

CQ : Createsequentiahanufacturirgiepsforcommomngineeringomponen@ndsmalkizeproductinlargevolume
by usingdifferentypesof engineeringroductiomethods,

C3 : Generatrocesplanningndschedulintechniquerquantitproductiomautomatiathesanddesignigsand
fixturedormachining.

CO! : Employandpracticegrouptechnolog inspectiomndqualitycontromethodsgomputerandroboticgor quantity
production.

C® : Demonstratguantitproductiomethods$ornontraditionainanufacturimyocesseaswellasforvariouseramic
andpolymeproducts.

INTRODUCTION

IntroductionEngineeringroductioimandobjectivedistoryof progres, definitiomndrequirementkevelof produdon;
piece patch]ot,massandquantityroductiormechanizati@andautomatiomeed degreeandtypesof automatioRoleof
automatioonindustrigbroduction. 9)

QUANTITPRODUCTIOMETHODS

Classificatisnard methosd - Broal classificatinof engineergnproductio methodsMajo sequentlastefs in industrial
productiorperformingemifinishingireatmenténishingindassemblgndinspectioat diferenievelsQuantitprodudbn

method®f commoangineeringopmponentsyetallicods bars platessheetstubesandwire;shaftsandspindlesMetallic
discs,pullg, rims,clutchesandcams;threadedbjectsscrewspoltandnuts,andleadscrewdiferenttypesof bearings;
gears( teeth),comparisonf the methodsvr.t. processproductivit productjualityandeconomyutomobilparts;engine
block piston connectinrod ard crak shaft Methos of quantit productio of cuttilg toos ard tod inserts Smadl size
productsn largevolumepins,clips,needlesmetallicapsof bottlesyashersmetalliaitensilsghainlinks pastetubesand

coinsQuantitproductioby spinninghulging. 9

QUANTITPRODUCTIOAPPLIBTIONS

Applicationsf quantityroducticRrocesplanningnd schedulinprquantityproductiom singlespindleautomatitathe,
transfemachinesCNCmachingools Desigranduseofjigsandfixturesn machineshops. (9)

QUANTITPRODUCTIOMECHANKTION

MechanizenofquantitproductiorGrougechnologyrinciplandapplicatiom quantityproductionnspectioandqualiy
controln quantitproductiorComputerandrobotic$n quantitproduction. (9)

QUANTITYIETHODEORNONTRADITIONARROCESSES

Quantitynethod$ornontraditiongbrocesseQuantitproductiobynontraditionahanufacturingocessedMethodsind
system®fquantityproductionfvariouserami@andpolymeprodictsof commonise. 9)



TOTAL : 45
TEXTBOOKS

1. Groove "Fundamentaté ModerManufacturinylaterialsR?rocessegandSystems'JohnWiley& Sons 4" Edition,
2010.
2. SheriD.EIWaKil, "Processeanddesigrformanufacturing?’WSPub.Co,2™ Edition1998.

3. Kalpakjia$s.,"ManufacturirengineeringndtechnologyAddisoiesleyPub.Co,3¢ Edition2009.
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15MEEZ26 - PRODUCTION PLANNING AND CONTROL

ASSESSMENTTHE®Y LTTTPlC

COURSBOUTCOME

Attheendofthecoursethestudentsvillbe ableto

CQAL : Synthesiztéheelementsprocessesandtechnologiesomprisinthe fieldof Manufacturinglanningand Control
(MPC).

CQ : Develoknowledgen Demandnanagemenheoriesandtechniques forecastinggggregateanddisaggregate
planninggapacitynanagemeritsizingandscheduling.

C3B : RelateEnterpris®esourc®lanningERP) HowMP Sdecisionaresupportetty ERP

COt : Comparandcontrastlifereninventorynodeldasednproductyes..

C® : Demonstratenowledgen materiatequiremerglanning.

FACILITIEROGTIONANDLAYOUT

Introductiorplantocationfacilitietayout classificatiaoflayout moduladesign concepfacilitietayoutnmanufacturing

-layoutlesigmproceduresComputerizeRielativéllocationfFacilitiefCRAFTfeatureandbenefitef CRAR. Automated
layoudesigrprogranfALDEP)Computerize@lationshifayouplanningCORELAP) (4+4)

FOREASTING

Introductionforecasting Techniques simpleaveragingnethod movingaverages exponentiamoothing SES.Holt's
linear metheHolts Wintetrend andeasonalitmethodBox-Jenkinsnethod timeseries autocorrelatiemutoregress
models movingaveragenodels. (4+4)

AGGREGTE PLANNING

IntroductionLineaDecisioRuleq LDR) Alternatiweforrespondintp fluctuatiom orders timesequencefdecisions
Costinvolvedn planningroductioandemploymentmathematicarogrammingodels. (4+4)

DISAGGREAFE PLANNING

IntroductionDisaggreafion- MasteProductioBcheduléMPS) Roleof MPS- Inputs outpubfMPS- anMPSapproach
to productiostrateg MPSterminologyMP SperformanceeasuresBillof Material§BOM} types. (4+4)

INTRODUCTIGReasurinGapacity availableapacit Loads Planne@ndunplannetbads. Capacixpansioatrategy

- CapacitynanagementapacitgontrohndplanningCapacitiRequirememlannindCRP) Inputsbutputs scheduling
strategiedinitevsinfinitdoads- benefiteandDrawbackef CRP (4+4)

LOTSIZINRULES
FixedordemuantitfFOQ) Economi©rdeQuantityEOQY) lotforlot. Fixedperiodequiremen{&PR)Periodi©rdering

QuantityPOQ)|eastUnitCost, leasttotalcost,partperiocbalancingMagner- WhitimAlgorithm. (4+4)



SCHEDULINBECISIORULES

SchedulingchniquesFCFS EDD- SPI- LIFG LSI- LT. Criticatatio- leastthangeovercost- Singleanachinsequencing.
Two/ N - machinechedulingroblems Johnson'algorithmlobshopscheduling (4+4)

CASESTUDIESonlyclassroomdiscussions)
Desigrof ContinuouowmanufacturirgystemsMultagenmanufacturirganningndcontrosystemsmplementatiai

Kanbarn a procesplant desigrandimplementatiarfintegrategroductioplanningystem. (2+2)
TOTAL : 60

TEXTBOOKS
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15MEEZ27 - LEAN AND AGILE MANUFACTURING

ASSESSMENTTHE®Y

COURSB®UTCOME

Attheendofthecoursethestudentsvillbe ableto

CAl : Ildentifypottleneckim thevaluechainandimprovéheefficiencyfthevalie chain.
CQ@ : Evaluatan"ASISanalysisltrespectiveftheproductype.

C3 : Discriminatthediferencebetweeran efficientandindficientsupplychain.

COt . Demonstratendunderstandir@f couplingeanandagilesystem.

CO® : Decidanputdorlocatinghedecouplingointsn a supplychainto optimunfunctionayit
INTRODUCTIOKD AGILEMANWBACTURING

Conceptsfagility agilemanufacturirgystem agilerelationshimodels productsservicegnrichmerdf eachcustomer

- enrichmerthain movingromonetimeproducto providingustomeenrichment. (9)
AGILEBUSINESSTRATEGIES

Generallgcceptedccountingrinciples activitypasedcosting timebasedcosing - budgetingroceduresdysfunctional
organizatioand informatiosystems betrayabf trust- not sharingnformation empowermententerpriséntegration
concurrertperationsexternabarriers. 9)

INTRODUCTIOD LEANMANWBACTURINGYSTEM

Bast concept of lean - elemerst of lean - functionaarea of lean - Lean technique- procedr to implemenlean in
mantacturingndustries prerequisitesf becomind¢eanin manufacturirgystem educatioandtraining. 9)

LEANMANWBACTURIN®RACTICES

Systen modé far lean manufactugn - interactio betwee productio workme influence and prodiction strategie -
performancenpactof theleanmanufacturingystem relationshipetweedeanmanufacturimgracticesndperformance
measures 9)

IMPLEMERATIONOFLEANMANWBACTURINGYSTEM
Leanmanufacturimrogram leanflow- pathsofimplementinganmanufacturirgystem preparingndmotivatingeople

-rolesnthechanggrocess methodologidsrchange environmefforchange modebfsuccess$actorsnbecomintgan.

(9)
TOTAL : 45

TEXTBOOKS
1. Goldman$.L.NagalR.N.andPressK.,"AgileCompetitorandVirtualOrganizationsVan NostrandRénhold New
York,1995.

2. Like J.K.,"Becomintgan” ProductivitiPressOregan1997.



3. NickandRick,"LearEvolution.essongromrheWbrkplace'Cambridg&niversitiPress 2006.

REFERENCES

1. MontgomgrJ.C.andLevinel.O.,"The Transitiono AgileManufacturingRSQQQualityPress\Wisconsin1995.

2. WillianM.,Feld,'LearManufacturirigols,TechniqueandHowto Usérhem"TheSt.LuciePressBocaRaton2001.
3.  RonalGAskin;'Desigrandanalysi®fLeanPraluctiorbystem"JohnWley& Sons2002.

4, BichenpJom Holwegard Matthias."Thke Lean Toolbox The EssentiaGui@ to Lean Transformatign4®
EditionPicsieBooks2009.



15MEEZ29 - MANUFACTURING SYSTEMS MANAGEMENT

ASSESSMIT : THE®RY LITIPlC
COURSE 3|0]0]s3
OUTCOMcost

Attheendofthecoursethestudentsvillbeableto

CQL : Gainknowledgen the manufacturingndmanagememhethodologies besidgsesof manufacturingystems,
plandesigriayoutmateriallowandoptimize& mamufacturingperations.

CQ : Perfornschedulingftoolsandmachineforimprovedfficiencyandmanagemestystems.
CAB : Makecostanalysisndgetexposur¢o globamanufacturing.

COt : Developkillsnecessarto effectivelanalyzeandsynthesishe manyinterrelationshipsherenin complesocie
economiproductiveystems.

ESSENTIALOFA MANBACTURINGYSTEM
ProductioandManufacturingnputandoutpubfproductioaystemSystendefinition systendesignModeof production
- typesof productionmass patchandjobshop- characteristicktegratetanufacturirgysten{IMS) 9)
PROCESSYSTENFORMANWACTURING

Flowsin manufacturingystem MateriahndtechnologinformatioflowlLogisticsProdat Planningand Design- Product
Structuré&xplosiorProces®lanning’rocesDesignOperatioDesigrand Optim&outindesignl.ineBalancind.ayout
Desig - Systemati_ayotiPlannig (SLP - mathematitkayondesig - ProductioFlavAnalysid_agistc PlanningDistribtion

ProblemdaylanufacturingptimizatieBvaluatiomf Criteridor Manufacturingptimization. (12)

MANAGEMENIYSTEMEORMANWBACTURING

ManageridhformatioRlow- DecisiorProblem@ ManageridhformatioRloy, AggregatBroductioRlanning Production
Planning ShortTermandMultipleDbjectivéProductioRPlanningProducMixandLotSize Analysi§jateriaRequirement
Plannig (MRP)ProductimSchedulg- Operatio Scheduig ProjetSchedulingnventgrSystenMultipd Produtinventory
Managementsjustin Time(JIT)Production. (12)

VALUEANDSOCIALSYSTEMEORMANWBACTURING

Value/Codlowin manufacturisgstemslassificatioof costsproductoststructuremanufacturirgpst,sellingorice profit
planningndbreakevenanalysisevaluatioof capitalnvestmensociamanufacturirgystemstrategyndtacticscorporte
strateg manufacturirgirateg globamanufacturimgovementsowardglobalizatioimternationahanufacturing(12)

TOIAL : 45
TEXTBOOK
1. Katsundélintomi;Manufacturirgystemg&ngineeringVjva, LowPried StudenEdition2™ Edition2004.
REFERENCES

1. DonalBowersoandDavidCloss,'LogisticaVlanagementThelntegrate@upplyChainProcessesTataMcGraw



Hill,2005.

2. TarekKhalil;Managemenf TechnologyTataMcGravwHillPvt.Ltd, 2005.



15MEE30 - ADVANCED FLUID MECHANICS

ASSESSMENTTHE®Y

COURSB®UTCOME 5o

o
w

Attheendofthecoursethestudentsvillbeableto

CAl : Evaluatdluidvelocitiesaccelerationstrainrates stressesandforcesdueto fluidstressesbistinguisbetween
incompressibndcompressibiéows

CQ@ : Formulatproblemsisinggoverningquationandobtairsolutiongorviscouglowsin pipesandchannels

C3 : DistinguishetweempotentiaflowsandrotationalowsApplycomplexariableheoryto analyzeandmodekome
simplddealflows

CO! . Useboundariayemrincipleso analyzeviscoudlowsoverflatplatesComputeragforcesnlaminaandturbulent
flows

FUNDAMETALS ANDGOVERNINGQWATIONSOFFLUIDMOTION

Definitiorand progertiesof Fluids Fluidas continuum,.angragiaand Euleriardescriptionvelocityand stressfield, Fluid
staticsFluidKinematic®keynoldgransportheoremintegrahnddifferentiaformsof governingguationsnassmomentum
andenergyconservatioequationd\avieiStokesquationd-ulerequationBernoulli'&Equation. (6+6)

EXACTSOLUTIONSFNAVIERSTOKESEQATIONS
Couettdlows Poiseuillfows Fullydevelopetlowsin noncirculacrosssectionsinsteadflovs. (6+6)
POTENTIAELOWS

Streamfunctiorand VelocitypotentiafunctionCirculationyrotationarortex,Basicplanepotentiaflows:Unifornmstream;
Sourcaand Sinkyortextlon, DoubletSuperpositiasf basicplanepoterial flows Flowpasta circulacylinde Magnusffect;
KuttaJoukowskKifttheoremConcepofliftanddrag. (6+6)

LAMINARBOUNDRY LAYERS

Boundey layerequation®8oundarlayeithicknes8Boundarlayeonaflatplate similaritgolutiondntegral forofbowndary

layerequationghpproximat®lethodsi-lowseparatiorg ntryflowintoa duct. (6+6)

TURBULENFLOWS

IntroductioriluctuationandtimeaveragingGenerakquation®f turbulenflon, Turbulenboundaryayerequationf-lat

plateturbulenboundariaye, Turbulenpipeflon, Prandtmixinghypothesisiurbulencenodéing. (6+6)
TOTAL : 60

TEXTBOOKS

1. FrankM.White,'FluidVechanicsTataMcGrawill, Singapore§™ edition2008.

2.  MuralidhaK.andBiswass.,"Advance&ngineeringluidMechanics2¥EditionNarosa,2005
REFERENCES

1. Batchelo&.K.,"Anintroductioto FluidDynamicsCambridge&niversitiPress;1983.

2.  RoberfoxW, AlanMcDonald:., "Introductioto FluidMechanics4thEditionJohnWiley& Sons,1995.



o

FrankM. White,ViscousHuidFlow" ThirdEditionMcGrawill Seriesof Mechanicd&tngineerin@006.
JohnD.Andersodr., "ModerrCompressiblelowwithHistoricaPerspectiveMcGrawill, 1990.
Schlichtingl.,"BoundarizayefTheory"Springe¥erlag,2000.

Tenneked#d. andLumley.L.,"A Firs€Coursen TurbulenceTheMITPress1972.



15MEE31 - REFRIGERATION AND AIR CONDITIONING

(Use of approved refrigeration charts and Psychrometric Charts permitted)

ASSESSMENTTHE®Y L TTIPlC

COURSBEOUTCOME

Attheendofthecoursethestudentsvillbe ableto

CQL : Perfornbasiccalculationselatedo variousefrigeratiooyclesandairconditioningrocesses.
CQ : Diferentiatbetweewariougypesof refrigeratiosystems.

C3B : Applypsychrometmyinciples.

COt : analye thermodynamprocesse occurrig insig@ compressorgondenssrand expansio device usel in
refrigeratiosystems

AIRCYCLEREFRIGERION

Reviewof thermodynamprinciple®f refrigeratiorBell Colemarair refrigeraédn - Aircraftcycle- simplebootstrapand
regenerativeycleanalysis COPcalculation. (3+3)

REFRIGERANSELECTION
Propertieg co- friendlyefrigerant§electionf Refrigerants. (2)
VAPOURCOMPRESSICREFRIGEAIONSYSTEM

T-S andP-H charts analysis Performancef systemsindevaryngoperatingonditiondMultistagerefrigeratioworking
principles (6+6)

BALANCIN®FCOMPONENTS

CondensersAircooledwatercoolecandevaporativeondenser&vaporatorfloodeddryexpansiorshellandtubeand
doublepipe.Compressorgeciprocatingptaryandcentrifugdlpes Expansiodevices capillanandTEV. (6+6)

VAPOURABSORPTIORYSTEMS

Ammonia watersystemsthreefluidsystemsWater- lithiumbromidesystem ComparisonSteanjetrefrigeratiorsolar
refrigeration (6+6)

AIRCONDITIONING

Psychrometnrocessesuseof psychrometrahart Bypasgactor airconditioningycles winte summeandyearround
airconditioningystems effectivelemperaturecomfortonditions. (4+4)

AIRCONDITIONIN®'STEMS
Ductdesigr(theoreticateatmentieconomiconsiderationsiethods airdistributingystems humidificatioraircleaing

- controls windowvairconditioners. (4+4)
TOTAL : 60



TEXTBOXKS

1. ManohaPrasad,RefrigeraticandAirConditioningWileyEastern_td., ThirdEdition2007.

2. DomkundwandArora,'A coursé RefrigeratioandAirConditioningDhanpaRaiandCo.(P)Ltd.,2007.
REFERENCES

1. AroraCP, "RdrigeratioandAirConditioningTataMCGrawHillPublishing@ompani.td.,NewDelhi2010.
2. RoyJ.Dossat,Principlesf RefrigerationPrenticédallof IndiaPvt.Ltd.,2005.

3. Thipses.S.,"RefrigeraticendAir ConditioningJaicoPWlishindHouse2006.

4. StoeckeWF andJonesIW, "RefrigeratiofaAir ConditioningVcGrawHillBookCompay 1985.



15MEE32 - ADVANCED THERMODYNAMICS

(Use of Property Tables is permitted)

ASSESSMENTTHE®Y LIT|P|C

COURSBUTCOME
Attheendofthecaurse thestudentsvillbeableto

CQL : ApplyMaxwell'selationsDeriveexpressionfor basicthermodynamizopertyelationship&valuatehangesn
thermodynamproperties

CQ@ : Applydeabasyandenhaals an®RedlicikKwongquationsfstatedoanalyzéhermodynanpcocessesndergone
byvariougjases

C3B : Analyzenulticomponennixture®fidealgasesorrealgasesausingvariousnixturenodels
COt . ApplyFirsttawandSecond.awprincipleso evaluateombustierelatedproessesandcomputdostwork
THERMODYNAMPRROPERTREIATIONS

Fundamernitpostula of thermodynamjéaundameritaquatiosiof thermodynaraifor simpt compressiokystemaviaxwell
relationsRelationforcpandcy, Relationshigercalculatinghangesinternal engrgenthalpgndentrop, JouleThompson
codficient (6+6)

REALGASBEHAVIOR

Realgas equation®f state(EOS)e.g. vander Waals, RedlicikwongEOS,Determinatioof EOSmodelconstant§rom
criticapointdata,Propertyelationshipi®r realgases |dealgasvs. realgasmixturespaltonrandAmagatmodelsMixtue
rulesforrealgasmixturesi=ntropyf mixing. (6+6)

MUWTFCOMPONENSYSTEMS

Chemicalvork,Fundamentaiquationsf thermodynamiésr multicomponergystemsMaxwelfelationsChemicalvork
andchemicgbotentialPartiamolampropertiesGibbsDuhenmequation. (6+6)

AVAILABILITYNDEXERGY

Reversibleork]rreversibifitAvailabilitiunctionforclosedandopersystemsDegradationfexerg, Secondawefficéncy,

Application® varioughermodynamprocesses. (6+6)

COMBUSTION

Combustioprocess-nthalppfformatiorkirsiawanalysisfreactingystems:nthalpand internahergyfcombustion,

Heatof reactionAdiabatiflametemperatur&econdawanalysi®freactingystems. (6+6)
TOTAL : 60

TEXTBOOKS

1. NagPK.,"Engineeringhermodynamic8® EditionJataMcGrawill,2005.

2. ClausBorgnakkeRichardcE. Sonntag;Fundamentats Thermodynamics™, Edition)nterationalStudenifrsion,
Wilg, 2009.



REFERENCES

1. Jonesl.B.,DugarR.E.,"Engineeringhermodynamic#idiarEditionPHILearningrivate_imited1996.

2. MichaléGraetze& Pierrdnfelta, TheBasesof Chemicalrhermodynamic®yersas Ed.,Oversea®resdndiaPvt.
Ltd.,2006.

3. DharP L.,"Engineeringhermodynamief Generalizeflpproach’Elsevie NewDelhi2008.

4.  KennetMWark,"Advance@hermodynamitr EngineersMcGraviHill, 1994.

5. DittmarR.H.ZemaskyMW,, "HeatandThermodynamic3",EditionTataMcGrawill,2007.

6. Bejam.,"Advance@ngineerinfhermodynamicdghnWwilg, 1988.



15MEE33 - CRYOGENICS

ASSESSMENTTHE®Y T TT1pTC

COURSB®UTCOME

Attheendofthecoursethestudentsvillbe ableto

CQAl : Analyzdiferengasliquefactiogystemsandestimateheirfigureof merit
CQ@ : Examineefrigeratiosystemsisedforaboveandbelow2Kandevaluatéheirperformancgarameters.
C3B : Calculat¢hetheoreticalumbenfplaesinrectificationolumnsisedforgasseparation.

COt . Comparandchooseappropriateystenformeasurement temperaturgtessured]owrate fluidqualig andliquid
levelat cryogenitemperatures.

CO : Desigrinnerandoutervesseforcryogenistoragdorgivenparametersfvolume,pressuamdmaterial.

CO® : Calculatpumpdowntimefora vacuunsystemChooseappropriatesulatiorfior a givencryogenisystemand
estimateheheattransferatethrougttheinsulation.

GASLIQUEFACTIONSYSTEM

Systenperformanggarametersidealsystemliquefactiosystems simpldinde- hampsorClaudesystems systemsor
neonhydrogemndhelium. 9

CRYOGENIREFRIGERIONSYSTEM

Clauderefrigerator Philipgrefrigeratp Solvg, GifordMc Mahorrefrigeratorsmagneticooling magneticefrigerators
systems 9

SEPARATIONANDPURIFIEGTIONSYSTEMS

Theoreticadlatecalculationsfaircolumns airseparatiorsystems Lindedoubleolumrsystems ArgonNeonHydrogen

andHeliunseparatiosystems Gaspurificatiomethods. (9)
MEASUREMENSYSTEMS
Temperaturgyressureflowrate fluidqualiy, liquidevelmeasuremesystems. (9)

STORAGEANDAPPLIGTIONS

Cryogenifluidstoragesystems vacuumechnologyapplicationsf cryogeng: 9
TOTAL : 45

TEXTBOOKS

1. RandaF Barron,Cryogeni8ystems'QxfordJniversitiPress1985.

2. Thomad.Flynn,'CryogeniEngineering2® EditionTaylorandFrancis2005.
REFERENCES

1. MamataMukhopadhy&undamentats Cryogeni&ngineeringPrenticeHallof India,2010.

2. PeteKittel,'Advancem Cryogeni&ngineeringPlenunPress;1998.



3. GuglielmaenturaandLaraRisegari; Theart of Cryognics- LowTemperatur&xperimentdechniques'Elsevig
2008.

4. GuyK.White;Experiment@&chniques LowTemperaturBhysics'ClaredoiPressOxford 1987.



15MEE34 - COMBUSTION AND INTERNAL COMBUSTION ENGINES

ASSESSMENTTHE®Y T TT1pTC

COURSBOUTOME
Attheendofthecoursethestudentsvillbeableto

CQAl : Applyprinciplesfthermodynamiesdchemicatngineeringp combustioandformulatgoverningquation$or
thesame.

CQ@ : Distinguishetweemiferentypesofflames.

C3 : Understanithediferencdetweenirstandardyclesandactuatyclesidentifgheparametersausing thaiference,
andquantifghesame..

COt : Developimplifiednodelofcombustiom I.C.engines.
CO : Construcexplaimndpresenindicatediagramsorl.C.engines.
THERMODYNAMICECOMBUSTIOIRHEMICAKINEMTICSANDREVIEWDFTRANSPOREQUATIONS

Propertie of mixture - Combustiostoichiometr- Heatig valus - Adiabati flane temperatar- Natue of combustion
chemistry Elenentaryreactiorrate- Simplifiednodelsof combustionhemisyy Reviewof masstransfer Conservation
equationsfmassspeciesmomenturandenergy Normalizetbrmof conservatioaquations Transporpropertieg12)

PREMIXEBLAMERNDDIFFUSIORLAMES

PhysicaprocessesFlammabilitimitsandflamequenching Minimunenergyfor sustainedynitiorandflamepropagation
turbulenpremixedlames Structuref nonrpremixedaminafreejetflames BurkeSchumanjetdifusiorflame- Turbulat
jetflames Condenseflelfires. (9)

DROPLEEVAPORTIONANDCOMBUSTION

Dropletaporizatiom convectivelow- Dropletombustionlnitiaheatingfa droplet Dropletifusion. (6)
FUELAIRCYCLEANDACTUAILCYCLES

Fuelaircycle- Variatiorof specifiteat- Dissociatioandchemicagquilibriurfoss- Comparisoof p-v diagram thermal
efficiencyandfuelconsumptioneffectofvariables Actuatycle- Heatlossfactor Timelossfactor Exhausblowdown.

(9)
COMBUSTIONII.C.ENGINES

Autaignitiorandeffectof pressur@nauteignition PilotedgnitionNormahndamormatombustioim Slengines Octane
rating- Gasolindirectinjection Normalkndabnormatombustioin Cl engines Cetanerating- Homogeneouwsharge
compressiognitiorengine Simplifiedwvazonemodebfenginecombustion. (9)

TOTAL : 45
TEXTBOOKS
1. McAllistes.,JyhYuanCherandFernandeRelloA.C.,"Fundamentatd CombustioRrocessesSpringe NewYork,
2013.

2.  Heywood.B.,"InternaCombustioBngines-undamental2® EditionMcGravHill, 1989



REFERENCES

1.  William&A.,"Combustiohheory TheFundamentd@heonof ChemicallReacting-lows"2¢ EditionTheBenjamin
CummingPRublishin@ompay 1985.

2.  TurnsS.R.,"Anintroductioto CombustionConceptand Application8® EditionMcGraviill,2011.

3.  EMMahallawl andHabikS.E.,"FundamentamdTechnologpf CombustionElsevieScience2002.



15MEE35 - ENERGY CONSERVATION AND WASTE HEAT RECOVERY

ASSESSMENTTHE®Y 3/0|0]|3

COURSBOUTCOME

Attheendofthecoursethestudentsvillbe ableto

CQA : Identiffhedemandupplygapofenergyn Indiarscenario.

CQ@ : Carryoutenergyauditof anindustry/Organization.

C3 : Drawtheenergyflowdiagranofanindusry andidentifitheenergywastedra wastestream
COt : Selectppropriatenergyconservatiomethodo reducghewastag®fenergy

CO : Evaluatehetechnaeconomiteasibilitpftheenergyconservatioiechniquadopted.
C®® : Acquirgdheknowledgef moderrenergyconversioandwasteheatrecoveryechnologies
INTRODUCTION

Energy5cenarie Basicof Energyandits variousorms EnergyResourceévailabilityn India. Energyconsumptiopattern.
Energyconservatioandenerg\efficiency- needsandadvantagegnergyauditing types methodologiebarriersRoleof
energymanage (7

INSTRUMENTRORENERGAUDITING

Instrumentharacteristicssensitiwt readabilit accurayg, precisiorandhystersisErrorandcalibratiorMeasuremeatf
flon, velocy, pressuretemperaturspeed] ux,powerndhumidit Andysisof stackwatemualy, powerndfuelqualiy.

(9)
ENERGYONSRVATIONINTHERMAISYSTEMS

Energ\Efficiencyn ThermaUtilities FuelsandCombustionBoilers Thermié-luidHeaters SteanSystems Furnaces
InsulatiomndRefractoryFBCBoilers- Thermabtorage. (20)

ENERGYONSRVATIONINELECTRICAEYSTEMS

Energ\Efficiencyn Electricdltilities ElectridViotors CompressedlirSysten - HYACandRefrigeratidBystem Fansand
Blowers PumpsandPumpingystem Coolingpwe:. (20)
WASTEHEAT RECOVRY SYSTEMS

IntroductionPringlesof ThermodynamarsdSecond.aw- source®fwasteneatrecover\Wasteheatrecovergystems
DesigrConsiderationdluidizedbedheatexchangersheatpipeexchangersplateheatexchangersheatpumps thermic
fluidheaters selectiofwaste heatrecoveryechnologies. 9)

TOTAL : 45
TEXTBOOKS
1. Chakrabarthmlan;Energ¥EngineeringndManagementPHILearnindrivatd.imited2013

2. SenguptaSubrateeeSSEDS,WasteHeatUtilizatioandManagementemispher&\ashington] 983.



REFERENCES

1.

2.

RajanG.G.,"Energ¥fficiencyOptimizationProductivitg QualityPub.P. Ltd,2010.
MeenwAgrawal,EnergyConsernt@dn& Energysecurityn India” KunaBookgPublisher& Dist.) 2013.
SmithC.B.,"EnergyManagemeitrinciplesRPergamofressNework,1981.

"Handboogf EnergyAudits"9" EditionThumanmlbert2013.

Institutef Fuel London'WasteHeatRecovery'ChapmamandHallPublisherd,ondon1963.

Guiee bodk for Nationh Certificatio Examinatio for Energy Managexr and Eneryg Auditos

(wwwv.energymanagertraining.com).


http://www.energymanagertraining.com/

15MEES36 - DESIGN OF HEAT EXCHANGERS

ASSESSMENTTHE®Y LIT|P

COURSBUTCOME
Attheendofthecoursethestudentsvillbeableto

CQL : Applyknowledgef mathematicscienceandengineeringrincipleselevanto areaof fluid/thermal
science

CQ@ : Seletard appy appropriatsimulatiarAnalye outpti of models/simulatiorto provié informatiofor
desigrdecisions.

CaB : Perfornfeasibilitanalysisanduseresultso choosecandidatsolutionsEvaluatejualityof solutiongo
selecthebestones.

CO! : Selecthepropemodelo solveproblemdy usingmoderrsoftwargackagesmployeas standardools
in theindustriahnddevelopmentahvironment.

INTRODUCTION

Classificatioof Heda Exchanger- Hed Transfe Mechanissn Flov Arrangement Applicatian- Selectio of Head
Exchanger§3)
ANAYSISOFHEAT EXCHANGER

Introduction Arrangemerdf flow pathsin HeatExchangers Overalheattransfercoefficient- LMTDand NTU
Metlod forheatexchangeasinalysis HeatexchangedesignmethodologyariableoveralheatTransfecoefficient
Heat exchanger design calculation.
(7+7)

FORCELONVECTIOGIORREATIONSFORSINGLEPHASEHEAT EXCHANGERS

Introduction Hydrodynamicallgeveloped.Thermallgevelopinégaminarflowin smoothcirculaducts- Efect of
variablghysicaproperties laminaflowof liquidsandgasesn ducts-Turbulenforcecconvection Turbulentlowin
smooth straght noncircular ducts -  Turbulent flow liqguid and gases in  ducts.
(6+6)

SHELIANDTUBEHEAT EXCHANGERS

IntroductionBasiccomponentsBasicdesignproceduref a heatexchanger Preliminargstimationf unitsize-
Ratingof the preliminargesign Shellandtube- Sideheattransfe pressuwe drop,heattransfercodficient- Belt
Delaware method - Design of heat exchanger  subject to fouling.
(6+6)

HEAT EXCHANGERRESSURBRORANDPUMPIN®OWER

IntroductionTubesidepressurerop- Circulacrosssectiotubes Non circularosssectionadlucts Pressurérop
intubebundlesn crossflow- Pressur@ropin helicabndspiralcoils- Pressureropin bendsandfittigs - Pressure
drop for alrupt contraction, expansion, and momentum change - pumping powe
(4+4)

HEAT EXCHANGERSITHTWGPHASE-LOW

Introduction Characteristiaf mutiphaseflow- Classificatioof twephaseflow- Evaporator Condensers Flow
patterrmapsfor verticaandhorizontahtubeandshellsideflows- Thome'dlowpattern \Void fraction dryness
fraction. (5+5)

TOTAL : 60



TEXTBOOKS

1. SadiKaka¢gHongtariu,AnchasaPramuanjaroetikigatExchanger$SelectiorRatingandThermabDesign".
CRCPress2012.

2.RamesiK.,ShahandDusarP. Sekulic;Fundamentaf HeatExchanger®esign"JohnWiley& SonsJnc.,2003.

REFERENCES

Ahur P. Frass, "Heat Exchanger Design”, Second Edition, John Wiley & Sons, New York, 1996.

1

2. Taborek T., Hewi tt G. F. and Afgan N. ,
3. Walker, "Industrial Heat ExchaAdgssc Guide", McGraw Hill Book Co., 1980.

4 Holger Martin, "Heat Exchangers", Hemisphere Publishing Corporation, London, 1992.

'"He at



15MEE37 - TURBO MACHINERY

ASSESSMENTTHE®Y
COURS®UTCOME L|T|P
Attheendofthecoursethestudentsvillbeableto 21210

CQL : Explairtheworkingprinciplefturbomachinesvithsuitableenergyequations.
CQ : Generatéluiddynamiaesigrofa turbomachindortherequiregbracticasituations.
C3B : Compargheperformancefdiferenturbomachines.

COt . Drawinletandoutletvelocityriangle®fturbomachines.

CO : Construchndinterpretheperformanceurvesofturbomachines.

INTRODUCTION

Definitio of turtb machingspars of a turtb maching compariso wih positie displacemé&n maching
classificationdimensionlesparametersand their physicalkignificanceizuler'sturbineequationcomponentsf
energytransfe (4+4)

AXIALANDCENTRIFUGALOMPRESSOR

Axid flov compressc classificatipexpressiofar pressue ratd develope pe stag - wok dore facta. Centrifuda
compessor - classificationexpressiorfor overall pressureratio, blade angles,slip facts, difuse, surging.
(5+5)

AXIAL ANITENTRIFUGARUMPS

Axialflow pumps:expressioffior degreeof reactionyelocitytrianglesfor differentvaluesof degreeof reaction.
Centrifugapumps definitio - manometri head suctio head delivey head presswe rise efficieng slip

priming cavitations and NPSH

(5+5)

THERMODYNAMIELUID FLON, THERMODYNAMIBNAYSIS OF COMPRESSIOMND EXPANSION
PROCESSES

StagnatioandstatigoropertieandtheirrelationssonicvelocityandMachnumbe classificatioof fluidlowbasecdbn
Mah numbe compressioandexpansioprocessesoveralisentropiefficieng stageefficieng comparisoand
relation betweenoverall efficiency and stage efficieny, polytropicefficieng, preheatfacts, reheat facta
(6+6)

STEAMIURBINES

Classificationsinglestageimpulseurbineconditiorior maximunbladeefficieng, stageefficieng. Compounding
needforcompoundingiethoafcompoundingmpulsestaging maximuratilizatiofactoformultistag&urbinevith
equiangularblades, effect of blades and nozzle losses. Reaction turbine maximumblade efficieng

(5+5)

HYDRAULICURBINES

ClassificationPelton Francisand Kaplarturbines velocitytrianglesgesignparameters efficiencydiferentblade
speéis.

(5+5)TOTAL : 60

TEXTBOOKS

1. Sepp®.Korpela;Principlesf TurboMachineryJohnWiley& Sons 2011.
2. \enkanna.K.,"Fundamentats TurboMachineryRHILearning2009.
3. DixorD.L.," TurboMachineryRergamaoRress2007.



4. EarlLogan;Handboogf TurboMachiary",CRCPress2003.
5. LewisR.l.,"TurboMachineryPerformanc&nalysis'Elsevie6ciencé& TechnologiBooks,1996.

REFERENCES

1. StepanidA.J., TurboBlowers'JohnWileyandSons,1970.
2.  BrunoecKkjFans"PergamoPRress,1973.
3. AustirH. Church;Centrifug&umpsandBlowers"JohnWileyandSons,1980.



15MEE38 - COMPUTATIONAL FLUID DYNAMICS

ASSESSMENTTHE®Y LIT|P|C

COURSBOUTCOME
Attheendofthecoursethestudentsvillbeableto

CAl : Demonstratabilityto usethe FinitevolumeMethodo analyzeonedimensionandtwaedimensiongdroblemén
heattransfeandirrotationdluidflow

CQ@ : Applynumericakechniquet solvesystem®falgebraiequationandintegrat@rdinaryliferentiabquations

CO3 : Evaluatdeattransferatesfluidflowrates getc.;Judgethecorrectnessfthenumericadolutiondkecognizaeed
forturbulencenodels

CONSRVATIONLAWSOFFLUIDMOTIOMNDHEAT TRANSFER
IntroductionGoverningquationsf fluidflowandheattrarsfer- NavieStokegN-S) equationfora Newtoniafiuid(6+6)
IRRAATIONALFLOWSANDLAMINARBOUNDRY LAYERS

Introduction Potentiafunctiongnd streamfunctions Numericareatmentf steadyirrotationdlowsin twodimensions
Simplegwedimen®nallaminaflows- Boundarjayerovera flatplate- Blasiussolution Numericareatmentf ordinary
diferentiabquationselatedo Blasiussolution. (6+6)

NUMERICAHEAT TRANSFERFINITEVOLUMBMETHOD

IntroductionDiscretizatiasf governingartiatliifferentiabquationsf heattransferApplication® steadyandunsteadyeat
conductiom one andtwo dimensions Treatmentf heatsources Expliciandimplicisolutiorschemegor steadyand
unsteadyreatconduction. (6+6)

NUMERICATREATMENTOFFLUIDFLOW FINITEYFOLUMBMETHOD

Discretizatioof governingartialdiferentiabquation®f fluidflow- Diferencinggchemesor convectivdifusiveflows-
TreatmenofflowboundargonditionsIntroductioto the SIMPLEAIgrithm. (6+6)

TURBULENFLOWS

IntroductionReynoldgveraged\-S equation$or turbulenflows- Eddyviscositiconcept Mixingengthmodels Brief
overvievofturbulenckinetienerg anddissipatiote 1) models Briefovervievof advanceturbuleniowmodel$6+6)

TOTAL: 60

TEXTBOOKS
1. Ghoshdastid@S, "ComputeBimulationf FlowandHeatTransfer TataMcGrawHilNewDelhi, 1999.

2. \ersteegH.K.andMalalasekak "AnlIntroductioto Computation&luidDynamics TheFiniteVolumeMethod",
PearsortducatiorgndEditionEngland2007.
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2003.



NiyogP, ChakrabanyhS.K. LahaM.K.,"Introductioto ComputationBluidDynamicsRearsorEducatiorf005.
Chungr.J.,"ComputationBluidDynamics'Cambridgenv. PressNewYork,2002.
AnilW, Date,"Intoductioo Computation&luidDynamics'CambridgressUK,2005.

TitusPetrileandDamiarrif, "Basicof FluidMechanicandIntroductioto Computation&luidDynamics'Springe
Boston2005.



15MEE40 - SOLAR ENERGY TECHNOLOGY
ASSESSMENTTHE®Y
COURSBUTCOME T TTTPplC

Attheendofthecoursethestudentsvillbe ableto
CQL : Calculatsolartime Jocakime earthsunanglesdirectandindirecsolaradiatiofiorthegiveriocatiomusing
earthsungeomeyr

CQ@ : Estimatenergycorversiorefficiencyof solarcellsusingl-V characteristizurves.

C3 : Expressoveralheatransfecodficienusingnetworkesistancenethodapplyrelationgor collectaficiency
factomndcollectoheatremovalactorof non concentratirgplarcollectors.

CO! : Calculatdeatindoadsusing~chartmethodorairandliquidbasedsolarheatingystems.

CO : Analyzeperformancef thermeelectriggeneratorsefrigeratorandheatpumpswvorkson the principleef
Peltieeffed and Seebek effect.

INTRODUCTIORD SOLARENERGY

Introductiomvervier of applicatiat calculatimof sola constanterminolggrelate to sola radiationdefinitio ard
calculationof solar times, definition and calculationof all solar angles and related earth angles.

4)

PHOTOVIOAICS

Fundamentalsf solarcells:typesof solarcells,semiconductingaterialshandgaptheoy, absorptiof photons,
excitongandphotoemissiaf electns,bandengineeringolarcellpropertieanddesignp-n junctiorphotodiodes,
depletiomegion electrostati fiel acros the depletio laye, electra ard holes transports devie physics
charg carrie generation, recombinationand other losses, |-V characteristics,output powe
9)

SOLARCELL

Solar Cell Applications Solar cell manufacturingrocessesmaterialresourceschemisyt and environmental
imm@cts;lowcostmanufacturimrocesses Thinfilmsolarcells- Singlecrystalpolycrystallirendamorphousilicon
solar cells, cadnum telluride thinfilm solar cells, conversion  efficieng
(6)

SOLARCALCURTIONANDSOLARCOLLETORS

Calculationf extraterrestrialrradiatioron a horizontasurfaceon a hourlyand daily basis,relationshipetween
radiatin on titledand horizontasufaces,effect of atmospheren solarradiationHottel'sestimatiorf clearsky
radiationtypesandclassificatioof solarcollectorgerminologselatedo nonrconcentratingpllectorsefficiencyof a
solarcollecto 4)

THERMAMODELING OFNON CONCENTHINGCOLLETORS

Modelingf heattransfemprocessesdn flat platecollectp formulafor effectivetransmittane@bsorptancproduct,
estimaon of top,bottomand overallheat loss codficientusing resistancenetworkmethod collecto stagnation
temperaturéeemperaturdistributiobetweeubesandalongubesgcollectoefficiencyactor, collectoheatremoval
factor FR, collector heat exchanger modeling and combined efficiency factor FR.
(10)

SOLARTHERMAICONVERSION

Overviewfactiveandpassivédieating Calculatioof spaceandwateheatindoadsdegreedays,~chartmethodor
air and liguidbasedsystem.Lon, mediumand hightemperatureollectorsHeat storage storagemedia,steam
accumulato other storage systems, heat exchangers and applications of stored energ.
(6)

THERMOELECTRIGYSTEMS



ThermoelectriciPeltie effect Seebek effect thermoeleatrimaterialsBismut tellurideautomotes thermoeleatri
geneators,radioisotop¢hermoelectrigeneratorthermoelectripowergeneratorshermoelectriefigeratorsand
heatpumps. (6)
TOTAL: 4

TEXTBOOKS

1. D.YogiGoswamij Pr i of8dlafIn g $ n dagloandrrgnzis2000JSBNL0:1-560327146

2. GargHP, Prakashl.,"SolafEnergyFundamentakApplicationsTataMcGaw Hill, NewDelhi1997.
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