
COIMBATORE INSTITUTE OF TECHNOLOGY 
(Government Aided Autonomous Institution Affiliated to Anna University, Chennai) 

B.E. MECHANICAL ENGINEERING (PART TIME) 

Curriculum from the Academic Year 2017 - 2018 onwards 

I SEMESTER 

S.NO SUB. CODE SUBJECT TITLE L T P C 

1 15FY11 Mathematics - I 3 2 0 4 

2 15ME03 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  

 
II SEMESTER 

S.NO SUB. CODE SUBJECT TITLE L T P C 

1 15FY21 Mathematics – II  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  

 
III SEMESTER 

S.NO SUB. CODE SUBJECT TITLE L T P C 

1 15CEM31 
Complex Variables, Fourier Transforms and 
Partial 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 Numerical Methods, Random Variables, 

Sampling Theory and Z - Transforms  
2 2 0 3 

2 
15ME42 Embedded Processor Architecture and 

Programming  
3 0 0 3 

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 0 3 

3 15ME75 Alternate Energy Resources  3 0 0 3 

4 15ME Elective - I  3 0 0 3 

5 15ME Elective - II 3 0 0 3 

TOTAL CREDITS 
   

15 

 
VII SEMESTER 

S.NO SUB. CODE SUBJECT TITLE  L T P C 

1 15MEE28 Manufacturing Planning and Cost Estimation 3 0 0 3 

2 15MEE39 Power Plant Engineering 3 0 0 3 

3 15ME Elective - III 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 T P C 

15MEE01 Design of Jigs and Fixtures  PE 2 2 0 3 

15MEE02 Advanced Strength of Materials  PE 2 2 0 3 

15MEE03 Mechanical Behavior of Materials  PE 2 2 0 3 

15MEE04 Machine Tool Design  PE 2 2 0 3 

15MEE05 Mechanical Vibrations and Control  PE 2 2 0 3 

15MEE06 Tribology  PE 3 0 0 3 

15MEE07 Experimental Stress Analysis  PE 2 2 0 3 

15MEE08 Fluid Power Control Systems  PE 3 0 0 3 

15MEE09 Design for Manufacture and Assembly PE 3 0 0 3 

15MEE10 Design and Analysis of Experiments PE 3 0 0 3 
 

  



 

MANUFACTURING AND MATERIALS STREAM 

 

SUB. CODE SUBJECT TITLE  Category  L  T  P  C  

15MEE11 Rapid Prototyping  PE 3 0 0 3 

15MEE12 Non-Traditional Machining  PE 3 0 0 3 

15MEE13 Non-Destructive Evaluation and Imaging  PE 3 0 0 3 

15MEE14 Advanced Foundry Technology  PE 3 0 0 3 

15MEE15 Advanced Welding Technology  PE 3 0 0 3 

15MEE16 Composite Materials  PE 3 0 0 3 

15MEE17 
Engineering  Polymers, Composites  and 
allied Manufacturing processes  

PE 3 0 0 3 

15MEE18 Industrial Robotics  PE 3 0 0 3 

15MEE19 Bio Materials  PE 3 0 0 3 
 

 

INDUSTRY AND MANAGEMENT STREAM 

 

SUB. CODE SUBJECT TITLE  Category  L  T  P  C  

15MEE20 Work System Design  PE 3 0 0 3 

15MEE22 Plant Layout and Material Handling  PE 3 0 0 3 

15MEE23 Business Process Reengineering  PE 3 0 0 3 

15MEE24 Project Management PE 3 0 0 3 

15MEE25 Quantity Production Methods  PE 3 0 0 3 

15MEE26 Production Planning and Control  PE 2 2 0 3 

15MEE27 Lean and Agile Manufacturing  PE 3 0 0 3 

15MEE29 Manufacturing Systems Management PE 3 0 0 3 
 

 

THERMAL AND FLUID STREAM 

 

SUB. CODE SUBJECT TITLE Category L T P C 

15MEE30 Advanced Fluid Mechanics  PE 2 2 0 3 

15MEE31 Refrigeration and Air Conditioning  PE 2 2 0 3 

15MEE32 Advanced Thermodynamics  PE 2 2 0 3 

15MEE33 Cryogenics  PE 3 0 0 3 

15MEE34 Combustion and Internal Combustion Engines  PE 3 0 0 3 

15MEE35 
Energy Conservation and Waste Heat 
Recovery  

PE 3 0 0 3 

15MEE36 Design of Heat Exchangers  PE 2 2 0 3 

15MEE37 Turbo Machinery  PE 2 2 0 3 

15MEE38 Computational Fluid Dynamics  PE 2 2 0 3 

15MEE40 Solar Energy Technology PE 3 0 0 3 

 

 

 

 

 

 



15FY11 - MATHEMATICS – I 

 

 

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). 

L T P C 

3 2 0 4 



2. Veerarajan, T, "Engineering Mathematics" (For Semester I & II) (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). 

 

 

 

 

 

 

 

 

 

 

 

                    

  



15ME03 - 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 

CO3: 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 – v,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 Ideal Gases- Reversible Steady Flow Work -

Irreversibility - Available and Unavailable Energy - Availability of Closed System and Steady 

Flow Systems. (6) 

THERMODYNAMIC RELATIONS AND MIXTURES 

L T P C 

2 2 0 3 



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. Rathore, ñThermal Engineeringò, Tata McGraw Hill, 2010. 

 

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 

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. 

CO5: 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 equation of motion - Bernoulli's equation, 

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) 

L T P C 

2 2 0 3 



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, 2nd 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", 9th Edition, 

Laxmi Publications, 2005. 

2. Kumar K.L., "Engineering Fluid Mechanics", 6th 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 

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 - flat and „V‟ - belt, Brake 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‟Alembert‟s principle. Work - kinetic energy, power, potential energy. Impulse - momentum 

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

 

 

THEORY: 30 

TUTORIAL: 30 

TOTAL: 60 

L T P C 

2 2 0 3 



TEXT BOOKS 

1. Johnston R.E., Beer F., Eisenberg E.R., Mazurek D., "Vector Mechanics for Engineers: 

Statics and Dynamics", McGraw-Hill, 10th Edition, 2013. 

2. Meriam J.L., Kraige L.G., "Engineering Mechanics: Statics", Wiley, 7th Edition, 2012. 

3. Meriam J.L., Kraige L.G., "Engineering Mechanics: Dynamics", Wiley, 7th Edition, 2012. 

REFERENCE BOOKS 

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

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, 6th Edition, 2010. 

5. S. S. Bhavikatti, “Engineering Mechanics”, 4th Edition, New Age International Publishers, 

2012. 

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

 

 

 

 

 

 

 

 

  

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


15ME34 – MATERIALS AND METALLURGY 

ASSESSMENT: THEORY 

Course Outcomes  

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. 
 
CO5: 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) 

L T P C 

3 0 0 3 



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 Al2O3, SiC, Si3N4, 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 - Izod and Charpy. Fatigue and creep tests. (7).  

TOTAL: 45 

TEXT BOOKS 

1. William D. Callister, "Material Sciences and Engineering", 8th 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, 2nd 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, 2nd 

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?disciplineId=112: related web 

and video resources under Mechanical Engineering & Metallurgy and Material Science 

categories. 

  



15FY21 - MATHEMATICS – II 

 

 

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. 

CO3: 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's1/3 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) 

L T P C 
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3. Veerarajan .T, "Transforms and Partial Differential Equations" (III 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 

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 of Electrical Technology”, Vol.2, S. Chand 

Publications (P) Ltd., New Delhi, 2014. 

2. VedhamSubramanyam, “Electric Drives Concept and Applications”, 2nd Edition, Tata 

McGraw-Hill Publishing Company, 2010.  

L T P C 

3 0 0 3 



3. S.K. Pillai, “A First Course on Electrical Drives”, 2nd Edition, New Age International 

Publishers, 2004. 

REFERENCE BOOKS 

1. I.J. Nagrath and D.P. Kothari, “Electrical Machines”, 3rd Edition Tata McGraw-Hill 

Publishing Company, 2010. 

2. G.K Dubey, “Fundamentals of Electrical Drives”, Narosa Publishing House, New Delhi, 

2007. 

3. B.K. Bose, “Modern Power Electronics and AC Drives”, Pearson Education (Singapore) 

Pvt. Ltd., New Delhi, 2006. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



15ME41 - STRENGTH OF MATERIALS 

 ASSESSMENT: THEORY 

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 
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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", 4th Edition, Harper Collins, New 

Delhi, 1987. 

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

NY, 2001. 

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

New Delhi, 2003. 

4. Timoshenko S. P. and Young D. H., "Elements of Strength of Materials", 5th Edition, 

East West Press, New Delhi, 1984. 

5. Shames I. H., Pitarresi, J. M., "Introduction to Solid Mechanics", 3rd 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  

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. 

CO3: 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). 

CO6: 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) 
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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. 



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

Publishers, 2012. 

4. 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 Machines”, Dhanpat Rai & Co, 2011. 

7. 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) 

Metallurgical aspects of metal forming; Elastic & plastic deformation, yield criteria (Mises‟ and 

Tresca‟s). Hot, warm and cold working processes: forging – operations, types, forging dies; 

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, 

L T P C 

2 2 0 3 



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, 4thEition, Tata McGraw-Hill, 2013. 

2. Amitabha Ghosh and Asok Kumar Mallik, "Manufacturing Sciences", 2nd 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", 5th Edition", Pearson Education, 2009. 

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

2008. 

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

Longman, 1998. 

5. Prashant P. Date, "Introduction to Manufacturing Technologies: Principles & Practice", 

Jaico Publishing House, 2010. 
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15CEM31 - COMPLEX VARIABLES, FOURIER TRANSFORMS AND 

PARTIAL DIFFERENTIAL EQUATIONS 

ASSESSMENT:  THEORY 

COURSE OUTCOME 

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

CO1    :  Apply complex variable concepts to solve mechanical engineering problems. 

CO2    :  Employ partial differential equation and Fourier transforms ideas in modeling, analyzing and solving mechanical 

engineering problems. 

CO3    :  Solve problems related to the above mentioned areas and can identify the areas in their disciplines wherein these 

ideas could be directly applied. 

COMPLEX DIFFERENTIATION 

Analytic functions - Definitions and properties - Cauchy Riemann equations in Cartesian and polar coordinates - construction of 

analytic functions - Conformal mappings - Bilinear Transformation - the mappings of the form w = z+a, az, 1/z, z2, ez, sinz, cosz 

and simple problems.                                                                                                                                                                 (6+6) 

COMPLEX INTEGRATION 

Cauchy's integral theorem - Integral formula - Taylor's and Laurent's series (without proof) - Types of singularities, Poles and 

residues - Cauchy's residue theorem - Applications - Contour integration using circular and semi-circular contours.        (6+6) 

PARTIAL DIFFERENTIAL EQUATIONS 

Formation by elimination of arbitrary constants and functions - solution by direct method - solution of first order non-linear PDE 

- standard types - Lagrange linear equation - Linear higher order homogeneous PDE with constant coefficients.             (6+6) 

FOURIER TRANSFORMS 

Fourier integral theorem (without proof) - Infinite Fourier transform - Infinite Fourier sine and cosine transforms - properties and 

problems - Convolution theorem - Parseval's identity - Finite Fourier sine and cosine Transforms - properties and problems. 

(6+6) 

BOUNDARY VALUE PROBLEMS 

Vibration of strings-one dimensional wave equations, one dimensional heat flow - unsteady state and steady state - Two 

dimensional heat flow steady state in Cartesian coordinates - Separation of variables - Fourier series solution.               (6+6) 

TOTAL : 60 

TEXT BOOKS 

1.      Srimanta Pal and Subodh C. Bhunia, "Engineering Mathematics", Oxford University Press India, 1st Edition, 2015. 

2.      E.Rukmangadachari, "Engineering Mathematics Vol II & Vol III", Pearson Education, 1st Edition. 

3.      VeerarajanT.,"Engineering  Mathematics", For Semester I & II, 3rd Edition, Tata McGraw-Hill Publishing company Ltd., 

2012. 

4.      Veerarajan .T, "Engineering Mathematics",  (for Semester III), 3rd  Edition, Tata McGraw-Hill Publishing Company Ltd, 

2008 

REFERENCES 



1.      Erwin Kreyszig, "Advanced Engineering Mathematics", 8th Edition, John Wiley & Sons (Asia) Private Limited, 2008. 

2.      Grewal, B.S., "Higher Engineering Mathematics", 40th Edition, Khanna Publishers, 2007. 

3.      Free ebook : Erwin Kreyszig, "Advanced Engineering Mathematics", 8th Edition, John Wiley & Sons (Asia) Private Limited., 

2008- http://www-elec.inaoep.mx/~jmram/Kreyzig-ECS-DIF1.pdf 

4.      http://nptel.ac.in/courses/111105035/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www-elec.inaoep.mx/~jmram/Kreyzig-ECS-DIF1.pdf
http://nptel.ac.in/courses/111105035/
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15ME35 - APPLIED THERMODYNAMICS 

(Use of steam tables, refrigerant tables, and charts permitted) 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Determine thermodynamic state points in an Otto or Diesel cycle, using air-standard assumptions, to calculate the 

performance parameters of two-stroke and four-stroke engines under specified operating conditions. 

CO2    :  (i) Compare the performance of single-stage and multi-stage compressors (isothermal compression)  of specified 

clearance, with and without inter-cooling; (ii) Calculate the power requirements for a specified free air delivery and 

pressure ratio. 

CO3    :  Analyze the performance of ideal and non-ideal gas turbine cycles with one or more of the following modifications: 

regeneration, inter-cooling, and reheating, for specified operating conditions. 

CO4    :  (i) Analyze and compare the performance of an ideal and a non-ideal Rankine cycle and its modifications (regeneration, 

reheat, or a combination of reheat and regeneration) using steam tables or Mollier chart. (ii) Analyze steam flow 

through nozzles 

CO5    :  Estimate the performance of a refrigeration system for specified cooling requirements and operating conditions using 

Refrigerant property tables and charts. 

CO6    :  Use psychrometric chart or psychrometric relations to estimate changes in enthalpy and humidity during sensible 

heating, cooling, humidification and dehumidification processes, for specified air-conditioning requirements. 

I. C. ENGINES 

Air Standard Otto & Diesel Cycles, Classification and working principle of four stroke and two stroke SI and CI Engines - 

indicator diagrams, valve timing and port timing diagrams. Comparison of petrol and diesel engines - four stroke and two stroke 

engines - testing and performance of internal combustion engines.                                                                                       (6+6) 

RECIPROCATING COMPRESSORS 

Working principle - equations for shaft work and efficiencies - effect of clearance on volumetric efficiency. Working principle of 

multistage reciprocating compressors, inter-cooler, optimum intermediate pressure in a two stage compressor and performance 

of multi stage compressor.                                                                                                                                                         (6+6) 

GAS TURBINES 

Gas Turbine Cycles - ideal Brayton cycle - non-ideal Brayton cycle - open and closed cycle gas turbines - modifications of the 

Brayton cycle - regeneration - compressor inter-cooling - turbine reheat.                                                                              (5+5) 

STEAM TURBINE, BOILERS and NOZZLES 

Ideal Rankine cycle - externally irreversible Rankine cycle - superheat - reheat - regeneration - internally irreversible Rankine 

cycle. Classification of boilers - low pressure and high pressure boilers. Flow of steam through nozzles - effect of friction, critical 

pressure ratio, super saturated flow of steam.                                                                                                                         (7+7) 

 

 

 

 



REFRIGERATION AND AIR CONDITIONING 

Methods of refrigeration - air refrigeration, Bell Coleman cycle, vapour compression refrigeration cycle, use of T-s and P-h 

diagrams - under cooling and superheating. Study of absorption refrigeration system. Refrigerants - selection and properties. 

Requirements for comfort and industrial air conditioning, air washer, by-pass factor, summer and winter air conditioning systems. 

(6+6) 

TOTAL : 60 

 TEXT BOOKS 

1.      Nag P.K., "Engineering Thermodynamics", 5th  Edition, Tata McGraw-Hill, 2013. 

2.      Richard E. Sonntag, Claus Borgnakke, Gordon J. Van Wylen, "Fundamentals  of Thermodynamics",  6th  Edition, Wiley 

2002. 

3.      Rudramurthy R., "Thermal Engineerring", McGraw-Hill Companies, Inc., 2007. 

REFERENCES 

1.      Kothandaraman C. P. and Domkundwar, "Thermodynamics and Thermal Engineering", DhanpatRai and Sons, 2006. 

2.      Rajput R. K., "Thermal Engineering", Laxmi Publications, 2007. 

3.      Ganesan V., "Internal Combustion Engines", Tata McGraw-Hill, 2005. 

4.      Mathur M. L. and Sharma R. P., "Internal Combustion Engines", Dhanpat Rai and Sons, 2004. 

5.      Ballaney P. L., "Thermal Engineering", Khanna Publishers, 24th  Edition, 2003.



  

L T P C 

3 0 0 3 

 

15ME52 - MACHINING TECHNOLOGY AND SURFACE ENGINEERING 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1   :  Calculate cutting force, tool life of single point and multi point tools, illustrate cutting tool geometry and chip formation, 

in orthogonal metal cutting process. 

CO2    :  Produce a machine part using centre lathe, boring, shaping, planning, drilling, milling machines, and illustrate gear 

manufacturing and forming. 

CO3    :  Use additive manufacturing process (Stereolithography, Selective laser sintering, Fused deposition modeling) to create 

complex component by virtual prototyping. 

CO4    :  Choose and apply unconventional machining processes (Chemical Machining, Electro-Chemical Machining, Grinding, 

Wire EDM, Laser, Electron Beam Machining, Water and Abrasive Jet Machining) to produce components from hard 

and smart materials. 

CO5    :  Use a suitable surface finishing process (Plating, Cladding, Case Hardening and metal Spraying and Deposition and 

surface texturing) for improving surface integrity of ferrous and non ferrous metal components. 

FUNDAMENTALS OF METAL CUTTING 

Introduction - classification of cutting tools - Cutting tool geometry - design of single and multi-point cutting tools - tool signature. 

Mechanics of chip formation - merchant diagram - Relationship between friction, shear and rake angle - Analysis of cutting 

forces; single point and multipoint tool machining processes. Heat generation and cutting tool temperature analysis. Cutting 

fluid, failure of cutting tools, tool wear - tool life and machinability - surface finish - cutting tool materials - problems.      (12) 

MACHINE  TOOLS 

Introduction to machine, working principle and operations; Lathe, Boring, Shaping, Planing, Drilling, Milling, Grinding, Broaching 

and sawing - special purpose lathe - Gear manufacturing; Principles of generation and forming.                                        (8) 

RAPID PROTOTYPING  PROCESSES 

Introduction - Subtractive Processes - Additive Processes - Virtual Prototyping - Direct Manufacturing and Rapid Tooling.(6) 

ADVANCED  MACHINING  PROCESSES 

Introduction  - Chemical  Machining  - Electro-Chemical  Machining  - Electro-Chemical  Grinding  - Electrical  Discharge 

Machining - Wire EDM - Laser Beam Machining - Electron Beam Machining - Water Jet Machining - Abrasive Jet Machining 

- Nanofabrication  - Micromachining  - Economics of Advanced Machining Processes.                                                         (9) 

SURFACE  ENGINEERING 

Introduction  - Mechanical  Surface Treatments  - Mechanical  Plating and Cladding - Case Hardening  and Hard Facing 

Thermal Spraying - Vapor Deposition - Ion Implantation and Diffusion Coating - Laser Treatments - Electroplating, Electro- 

less Plating, and Electro-forming - Conversion Coatings - Hot Dipping - Porcelain Enameling; Ceramic and Organic Coatings 

- Diamond Coating and Diamond like Carbon - Surface Texturing - Painting - Cleaning of Surfaces.                                (10) 

TOTAL : 45 



  

TEXT BOOKS 

1.      Rao P. N, "Manufacturing Technology", Vol. 2, 4th  Edition, Tata McGraw-Hill, 2013. 

2.      Serope Kalpakjian, and Steven R. Schmid, "Manufacturing Engineering and Technology", 5th Edition, Pearson Education, 

2015 

REFERENCES 

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

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

3.      Timings R. L., Wilkinson S. P., "Manufacturing 
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15ME54 METROLOGY AND QUALITY 

CONTROL 

 

ASSESSMENT THEORY: 

COURSE OUTCOME 

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

CO1   :  Handle various linear and angular measuring instruments and able to design plug and ring 

gauges. 

CO2   :  Demonstrate various measurements in elements of screw thread and gear tooth parameters by using floating 

carriage micrometer, gear tooth vernier caliper. 

CO3   :  Illustrate surface finish measurements and Interferometry principles by using different types of stylus probe 

instruments, interferometers, projectors and microscopes. 

CO4   :  Demonstrate various SQC tools and analyse the data statistically to Interpret various control charts like X, 

R, p, np, and C and decide upon action to be taken for controlling quality. 

CO5   :  Practice the concepts of sampling, constructing OC curves and reliability evaluation for inspection and 

quality control. 

INTRODUCTION  TO METROLOGY 

Basic concepts, importance of metrology, standards of measurement,  concepts of limits, fits & tolerances, 

precision and accuracy, sources of errors, linear measuring instruments - advantages & limitation of commonly used 

precision instruments. Angular measuring instruments - Slip gauges, comparators, dial indicator, calibration, 

Interchangeability,  Taylor's principle, design of plug and ring gauges.                                                                                                                                                      

(9) 

THREAD AND GEAR METROLOGY 

Elements of screw thread, errors in threads, measurement  of major diameter, minor diameter, effective 

diameter, pitch - floating carriage micrometer. Elements of gear, measurement of tooth thickness (constant chord 

method), gear tooth vernier, Measurement of pitch, profile errors and total composite errors of gears.                                                                                

(9) 

SURFACE  FINISH MEASUREMENTS  AND INTERFEROMETRY 

Surface topography - definitions, CLA, Ra, RMS, Rz values and their interpretation, measurement of surface finish 

stylus probe instruments - Talysurf profilometer and Tomlinson surface meter. Interferometry - principle, types of 

interferometers - Michelson, Twyman Green Specialisation  of Michelson, NPL flatness Interferometers,  The 

Pitter NPL gauge - laser interferometer. Optical projectors and microscopes.                                                                                                                                           

(9) 

STATISTICAL  QUALITY CONTROL AND CONTROL CHARTS 

SQC, Seven QC tools, chance causes and assignable causes, case studies on application of SQC. Probability 

distributions- binomial, poisson, geometric, hyper geometric, poisson as an approximation  to binomial, normal as 

an approximation  to binomial, Need for control charts, control charts for variables - X bar and R chart, control charts 

for attributes - p, np, C charts, analysis of patterns of control charts, evaluation of process capability.                                                                                     

(9) 



  

ACCEPTANCE  SAMPLING AND RELIABILITY 

Sampling Inspection - concepts of acceptance sampling, sampling plans - simple - double - multiple and sequential 

sampling plans, producer risk and consumer risk Operating Characteristic (OC) curves - construction, average out 

going quality level, average total inspection,. Reliability - definition, Mean Time Between Failure (MTBF), Mean 

Time To Repair (MTTR), types of failure, failure rate, evaluation of reliability-series,  parallel and series-parallel  

device configurations.  Redundancy  and improvement factors evaluations.                                                                                                                                                 

(9) 

TOTAL : 45 

TEXT BOOK 

1.      Mahajan.M., "A Text Book of Metrology", Dhanpat Rai and Sons, New 

Delhi, 2010. 

2.      Montgomery D.C., "Introduction to Statistical Quality Control", John Wiley and 

Sons, 2012 

REFERENCES 

1.      Gupta. I. C., "Text Book of Engineering Metrology", DhanpatRai and Sons, New Delhi, 2000. 

2.      Jain. R.K., "Engineering Metrology", Khanna Publishers, New Delhi, 2007. 

3.      ASTME, "Hand book of Industrial Metrology", Prentice hall of India Pvt. Ltd, New Delhi, 1992. 

4.      Mahajan. M., "Statistical Quality Control", Dhanpat Rai and Sons, New Delhi 2010.
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15ME53 - DESIGN OF MACHINE ELEMENTS 

(Use of approved design data book is permitted) 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Determine a suitable size for a specified machine element to withstand a given load and permissible stress conditions 

(Normal , Shear , torsional combination of normal and shear stresses) using Principal stresses, Theories of failure, 

Fatigue failure ( Soderberg, Goodman and Gerbers equations). 

CO2    :  Design using factor of safety and permissible stresses, and provide a drawing of a power transmission shaft, Flange, 

Hub, and Key for a Rigid and Flexible coupling to transmit specified power and torque. 

CO3    :  Design a spring (compression, co-axial, Leaf) or a flywheel for various applications (Railway buffer spring, Automobile 

suspension, Toys, Punching machine) to store energy and prevent unwanted shock and vibrations. 

CO4    :  Design metric bolts, rivets and welded joints (diameter, size and thickness) for centrally, axially and eccentrically 

loaded, unsymmetrical sections, to withstand specified loads. 

CO5    :  Design and choose a suitable bearing (ball, roller, or journal) using Design Data Book to with standard specified loads 

(axial and radial load) for specified life. 

DESIGN FUNDAMENTALS FOR MACHINE ELEMENTS 

Introduction to design process-factors influencing in machine design - types of stresses, stress-strain diagram, mechanical 

properties of materials, static stress equation in axial, bending and torsional loading, factor of safety. Combination of normal 

stresses, eccentric loading of members, combination of normal and shear stresses, principal stresses, theories of failure. 

Mechanism of fatigue failure - fatigue limit and fatigue strength, S-N curves, types of stress variations, Soderberg, Goodman 

and Gerber equations, stress concentration factor, notch sensitivity factor, factors affecting fatigue limit, equivalent stress, 

combined variable stress.                                                                                                                                                          (6+6) 

DESIGN OF SHAFTS AND COUPLINGS 

Forces on shafts due to gears, belts and chains - design of shafts based on strength, torsional rigidity and critical speed. Design 

of square and taper key - use of standards - design of rigid coupling, flexible flange couplings, and applications.            (6+6) 

DESIGN OF ENERGY STORING DEVICES 

Helical spring and leaf spring - stresses and deflection in round wire helical springs - accounting for variable stresses - concentric 

springs. Design of leaf springs - stress and deflection equation - design of flywheel - fluctuation of speed - energy stored - 

stresses in rims and arms for engines and punching machines.                                                                                             (6+6) 

DESIGN OF JOINTS 

Joint strength equations, efficiency, design of riveted joints - joints of uniform strength, eccentrically loaded riveted joints. 

Welded joints - strength of welds, centrally loaded, unsymmetrical sections, axially loaded and eccentrically loaded joints - 

design of bolted joints.                                                                                                                                                               (6+6) 

 

 



  

DESIGN OF BEARINGS 

Design of hydrodynamic  and hydrostatic bearings - effect of friction under uniform pressure and wear conditions - torque 

calculations - theory of lubrication, McKee's equation, Sommerfeld number - static and dynamic load capacity, cubic mean load, 

variable load, probability of survival, selection of deep groove and angular contact ball bearings. Design of rolling contact 

bearings. Introduction to needle and air-thrust bearings.                                                                                                        (6+6) 

TOTAL : 60 

TEXT BOOKS 

1.      Robert L Mott., "Mechanical Elements in Mechanical Design", 5th  Edition, Macmillan Publishing Co., London, 2013 

2.      V. B. Bhandari, "Design of Machine Elements", 3rd  Edition, Tata McGraw-Hill Publishing Ltd., New Delhi, 2013. 

 

 

REFERENCES 

1.      S. S. Wadhwa, Er. S. S. Tolly, "Machine Design", Dhanpat Rai & Co, Delhi, 2008. 

2.      Robert L Norton, "Machine Design - An Integrated Approach", 5th  Edition, Prentice Hall, New Delhi, 2013. 

3.      Shigley J. E. and Mischkee C. R., "Mechanical Engineering Design", 8th  Edition, McGraw-Hill, Inc., New Delhi, 2008. 

4.      Robert C. Juvinall and Kurt M. Marshek, "Fundamentals of Machine Design", 5th  Edition, Wiley, 2011 

5.      Jacobson B. O., Bernard J. Hamrock and Steven R. Schmid, "Fundamentals of Machine Elements", Third Edition, McGraw- 

Hill Inc. / Taylor & Francis Group, 2013. 

6.      William Orthwein, "Machine Component Design", Jaico Publishing Co., 2006. 

7.      NPTEL courses: http://nptel.iitm.ac.in/courses.php - web and video resources on "Dynamics of Mechanical System/ Design 

of Machine Elements /Machine Design". 

 

 

HAND BOOK 

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

http://nptel.iitm.ac.in/courses.php
http://nptel.iitm.ac.in/courses.php
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15CMM41 - NUMERICAL METHODS, RANDOM VARIABLES, SAMPLING 

THEORY AND Z-TRANSFORMS 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :   Apply numerical methods to solve various problems in their disciplines. 

CO2    :  Illustrate statistical ideas to study and analyze the behavior of the developed system. 

CO3    :  Analyze and solve problems using sampling theory and Z-transforms. 

NUMERICAL METHODS 

Linear simultaneous equations: Gauss elimination method - Gauss Jordan method - Crout's method - Gauss Seidal method - 

relaxation method. Ordinary differential equations: Taylor's series - modified Euler's - Runge-Kutta fourth order methods - 

Milne's predictor - corrector method.                                                                                                                                         (6+6) 

Finite difference approximations  - solution of PDE - Laplace equation - Liebmann's iteration process - Poisson equation - 

parabolic equations - Bender Schmidt and Crank - Nicholson methods - Hyperbolic equation.                                           (6+6) 

TWO DIMENSIONAL RANDOM VARIABLES 

Probability mass function - probability distribution function - cumulative distribution function - marginal probability functions - 

conditional distribution - expectation of two dimensional random variables - covariance correlation - regression - curve fitting - 

least square technique - only curve of the form or reducible to the form.                                                                               (6+6) 

SAMPLING THEORY 

Elements of sampling - large sample - test for mean - proportion - standard deviation. Small sample test-t, F and Chi-square 

tests - contingency table - test for independence.                                                                                                                    (6+6) 

Z-TRANSFORMS 

Definition and properties - inverse Z transforms - initial and final value theorems - convolution - solution of difference equations 

with constant coefficients.                                                                                                                                                          (6+6) 

TOTAL : 60 

 

TEXT BOOKS 

1.      Kandasamy P., Thilagavathy P., Gunavathy P., "Numerical methods", S Chand and Company, 2013. 

2.      Kandasamy P., Thilagavathy P., Gunavathy P., "Probability Statistics and Random Process", S Chand and Company, 

2008. 

3.  Veerarajan T., "Engineering Mathematics, for Semester-III Transforms and Partial Differential Equationsò, Tata McGraw- 

Hill publishing company Ltd, 5th  Edition, 2012. 

4.      Veerarajan T., "Probability Statistics and Random Process", 3rd   Edition, McGraw-Hill Education Private Limited, New 

Delhi, 2013. 



  

 

REFERENCES 

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

2.      Grewal. B. S, "Higher Engineering Mathematics", 43rd  Edition, Khanna Publishers, 2015. 

3.      Kapoor. J. N and Saxena. H.C., "Mathematical Statistics", 12th  Edition, S Chand and Company, 2003. 

4.      Grewal. B. S., "Numerical Methods in Science and Engineering", 40th  Edition, Khanna Publishers, 2007. 

5.      Trivedi. K. S., "Probability and Statistics with Reliability, Queueing and Computer Science Applications", Prentice-Hall 

Inc., Engle wood Cliffs, New Jercy, 2003. 

6.      Venkataraman. M. K., "Numerical Methods in Science and Engineering", 5th Edition, National Publishing Company, 2008.
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15ME42 - EMBEDDED PROCESSOR ARCHITECTURE AND PROGRAMMING 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Distinguish between RISC and CISC processors. 

CO2    :  Use the programmers model and outline the architecture of ARM processor. 

CO3    :  Choose the ARM instructions for performing data transfer, data processing and control operations. 

CO4    :  Develop assembly language programs for the arithmetic and data acquisition applications. 

CO5    :  Write the assembly language program to control the speed of dc motor and stepper motor. 

INTRODUCTION 

Introduction to CPU: ALU and control unit - instruction set design - Complex Instruction Set Computer (CISC) -Reduced Instruction 

Set Computer (RISC) architecture - advantages and disadvantages.                                                                                         (9) 

ARM ARCHITECTURE 

ARM Programmer's model - registers - ARM memory organization - load-store architecture -ARM instruction set - ARM exceptions 

- ARM development tools.                                                                                                                                                              (9) 

ARM ASSEMBLY LANGUAGE PROGRAMMING 

Data processing instructions - types of operands - data transfer instructions - addressing modes - control flow instructions - 

branch - conditional branch instructions - subroutine and return instructions - writing simple assemble language programs. 

(9) 

  ARM ORGANIZATION 

3-stage pipeline organization - 5-stage pipeline organization - ARM instruction execution - data processing instructions - data 

transfer instructions - branch instructions - adder - ALU functions - barrel shifter -multiplier -data path layout.                       (9) 

TYPICAL APPLICATIONS 

Interfacing examples - LED - Analog to Digital converters - Digital to Analog converters - stepper motor -seven segment display 

- PWM based speed control.                                                                                                                                                         (9) 

TOTAL : 45 

TEXT BOOKS 

1.      Steve Furber, "ARM System-on-Chip Architecture", Pearson Education Limited, 2014. 

2.      Andrew Sloss, "ARM System Developer's Guide", Morgan Kaufmann Publishers, 2005. 

 

 



  

REFERENCES 

1.      David E. Simon, "An Embedded Software Primer", Pearson Education Asia, 2000. 

2.      Raj Kamal, "Embedded Systems Architecture, Programming and Design", Tata McGraw Hill, 2003. 

3.      Jonathan W. Valvano, "Introduction to ARM Cortex - M Microcontrollers", 4th  Edition, 2013. 

4.      Carl Hamacher, ZvonkoVranesic and SafwatZaky "Computer Organization and Embedded Systems", McGraw Hill, 2002. 

5.      ARM Architecture reference manual, 2005. 
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15ME45 - GAS DYNAMICS AND PROPULSION SYSTEMS 

(Use of approved gas tables is permitted) 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Derive and apply equations for one-dimensional compressible flow from integral forms of the governing equations for 

inviscid fluid flow 

CO2    :  Determine geometric design parameters required to accelerate or decelerate an isentropic flow for a given type of 

nozzle or diffuser, operating under specified conditions 

CO3    :  Analytically estimate the length of a one-dimensional constant area duct to achieve desired changes in properties via 

the effects of friction and heat transfer 

CO4    :  Analytically evaluate changes in physical properties when a normal shock occurs in one-dimensional constant area or 

variable area ducts 

CO5    :  Analyze flow through different components of aircraft propulsion systems (diffuser, compressor, combustion chamber, 

turbine and nozzle) using principles of thermodynamics 

FUNDAMENTALS OF COMPRESSIBLE FLOW 

Basics of Thermodynamics - First law, Second law and Entropy. Basics of Fluid Mechanics - Properties and types of fluids, 

Compressibility. Integral forms of conservation equation for inviscid flows - control volume approach.                               (5+5) 

ONE DIMENSIONAL FLOW - ISENTROPIC 

One dimensional flow equations - Isentropic flow through variable area ducts, T-s and h-s diagrams for nozzle and diffuser 

flows, area ratio as a function of Mach number, mass flow rate through nozzles and diffusers, effect of friction in flow through 

nozzles.                                                                                                                                                                                       (6+6) 

FLOW THROUGH CONSTANT AREA DUCT 

One-dimensional flow with heat addition (Rayleigh flow) - analysis and working equations for perfect gas - thermal chocking - 

reference state and Rayleigh table. One-dimensional flow with friction (Fanno flow) - analysis and working relations for perfect 

gas - limiting point - friction chocking - reference state and Fanno table.                                                                              (6+6) 

NORMAL SHOCK WAVES 

Governing equations, variation of flow parameters like static pressure, static temperature, density, stagnation pressure and 

entropy across the normal shock, Prandtl - Meyer equation, impossibility of shock in subsonic flows, flow in convergent and 

divergent nozzle with shock, normal shock in Fanno and Rayleigh flows.                                                                             (6+6) 

PROPULSION SYSTEMS 

Aircraft propulsion - Jet engines - energy flow, study of turbojet engine components - diffuser, compressor, combustion chamber, 

turbine and exhaust systems, performance of turbo jet engines - thrust, thrust power, propulsive and overall efficiencies, thrust 

augmentation in turbo jet engine, ram jet engine. Rocket propulsion - rocket engines thrust equation - effective jet velocity 

specific impulse - rocket engine performance, solid and liquid propellants, comparison of different propulsion systems. (7+7) 

TOTAL : 60 



  

 

TEXT BOOKS 

1.      John D. Anderson, Jr., "Modern Compressible Flow with Historical Perspective", McGraw- Hill, 3rd  Edition 2004. 

2.      Yahya S. M., "Fundamentals of Compressible Flow with Aircraft and Rocket Propulsion", New Age International (P) Ltd., 

3rd  Edition, 2003. 

3.      Ganesan V., "Gas Turbine", Tata McGraw-Hill, New Delhi, 2005 

REFERENCES 

1.      Robert D. Zucker, Oscar Biblarz, "Fundamentals of Gas Dynamics", Wiley India Pvt. Ltd., 2nd  Edition, 2011. 

2.      Radhakrishnan E., "Gas Dynamics", Prentice Hall of India, New Delhi, 2006. 

3.      Saravanamuttoo, GFC Rogers, and Cohen. H, "Gas Turbine Theory", Pearson Education, 5th  Edition, 2003. 

4.      Philip Hill, Carl Peterson, "Mechanics and Thermodynamics of Propulsion", Pearson Education, 2nd  Edition, 2011. 

5.      Babu V., "Fundamentals of Gas Dynamics", John Wiley & Sons, 2015. 

6.      Oosthuizen P. H. and Carscallen W.E., "Compressible Fluid Flow", McGraw Hill, 1997. 
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15ME73 - CONTROL THEORY AND MECHATRONICS 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Construct a mathematical model of a control system in time domain and derive the transfer function to predict the 

response of the system in s-domain. 

CO2    :  Determine the stable conditions for a control system using root locus analysis and plot the roots for its characteristic 

equation in s-plane. 

CO3    :  Design a control system in frequency domain using bode plot and find the stability criteria using nyquist stability 

criterion method. 

CO4    :  Select a suitable sensor and actuator for a specific application and use it as a feedback device to set up the process 

again. 

CO5    :  Construct a ladder program for a PLC and thereby controlling a pneumatic, hydraulic or electrical circuits. 

CO6    :  Discuss about existing manual system into automated autonomous system . 

INTRODUCTION TO CONTROL SYSTEMS 

Introduction - closed loop and open loop control systems - Review of Laplace transformation  - theorem - inverse Laplace 

transformation - partial transformation function with MATLAB. Dynamic modeling - transfer functions - blocks diagrams - modeling 

in state space - state space representation of dynamic systems. Transient-Response Analysis - First & Second order Systems 

- Transient-Response Analysis with MATLAB.                                                                                                                          (5+5) 

BASIC CONTROL ACTIONS AND RESPONSE OF CONTROL SYSTEMS 

Basic Control Actions - Integral and Derivative Controls on Higher-Order Systems - Performance - Routh's Stability Criterion - 

Pneumatic Controllers, Hydraulic Controllers, Electronic Controllers. Phase Lead and Phase Lag in Sinusoidal Response, 

Steady-State Errors in Unity-Feedback Control Systems.                                                                                                       (5+5) 

DESIGN OF CONTROL SYSTEM BY ROOT-LOCUS ANALYSIS 

Root-Locus Plots - General Rules for Constructing Root Loci. Root-Locus Analysis of Control Systems with Transport Lag - 

Root-Contour Plots. Root locus design - Lead Compensation - Lag Compensation - Lag-Lead Compensation.                (5+5) 

CONTROL SYSTEMS DESIGN BY FREQUENCY-RESPONSE ANALYSIS 

Bode Diagrams - Polar Plots - Closed-Loop Frequency Response. Nyquist Stability Criterion- Stability Analysis - relative Stability. 

Design - Lead Compensation - Lag Compensation - Lag-Lead Compensation.                                                                    (5+5) 

SENSORS AND ACTUATORS 

Strain gauge, resistive potentiometers, Tactile and force sensors, tachometers, LVDT, Piezoelectric accelerometer, Hall effect 

sensor, Optical Encoder, Resolver, Inductosyn, Pneumatic and Hydraulic actuators, stepper motor, servo motor, DC motor, AC 

motor - simple problems.                                                                                                                                                           (4+4) 

PROGRAMMABLE LOGICAL CONTROLLERS 

  Programmable logic controllers - basic structure - input output processing - programming - mnemonics - timers, internal relays       

and counters - shift registers - master and jump controls- data handling - analogue input output - selection of PLC.        (4+4) 



  

 

APPLICATION AND CASE STUDY 

Integration of Mechatronics component subsystems into a complete Mechatronics system, Applications to CNC machines and 

Robotics.                                                                                                                                                                                     (2+2) 

Note : Matlab or LabVIEW simulations are for internal evaluation. 

TOTAL : 60 

TEXT BOOKS 

1.      I. J. Nagrath And M. Gopal, "Control Systems Engineering", 6th  Edition, New Age Publisher, New Delhi, 2007 

2.  David G. Alciatore, and Michael B. Histand, "Introduction to Mechatronics and Measurement Systems", Tata McGraw Hill, 

New Delhi. 

 

REFERENCES 

1.      Norman.Nise, " Control.Systems.Engineering",  6th  Edition, John Wiley & Sons, Inc, 2011 

2.      Katsuhiko Ogata, " Modern Control Engineering", 5th  Edition, Prentice Hall, 2010 

3.      W. Bolton, "Mechatronics", Pearson Education Asia, New Delhi. 

4.      Dan Necsulescu, "Mechatronics", Pearson Education Asia, New Delhi. 

5.      N. P. Mahalik, "Mechatronics", Tata McGraw Hill, New Delhi. 

6.      Wolfram Stadler, "Analytical Robotics and Mechatronics", McGraw-Hill Book Co. 

7.      EroniniUmez-Eronini, "System Dynamics & Control", Thomson Asia. 

8.      Shetty Devdas and Richard A Kolk, "Mechatronics System Design", Thomson Learning, Vikas Publishing House, New 

Delhi
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15ME65 - DESIGN OF TRANSMISSION SYSTEMS 
 

(Use of Approved design data book is permitted) 

ASSESSMENT : THEORY 
COURSE OUTCOME 
 
CO1    :  Analyze stresses in belts and select suitable V belt and Narrow V belts and chains for the given power to be 
transmitted 
 

CO2    :  Analyze forces acting on the spur, helical, straight and spiral bevel gears and design gear drives based on 
strength and wear considerations for the given power to be transmitted 
CO3    :  Design pair of worm gears 
 

CO4    :  Construct ray and kinematic diagram and able to design constant mesh multi speed gear reducer upto 18 
speeds  
CO5    :  Analyze forces in power screws and design power screws for screw jack and lathe for the given power to be 
transmitted.  
CO6    :  Design single plate, multiplate clutches and internal expanding shoe brakes for automotive applications 
 
DESIGN OF BELT AND CHAIN DRIVES 
 
Belt - Types, belt materials, stresses in belts, condition for maximum power transmission, selection of V belts for the 
given power and velocity ratio, Selection of Classical (3V, 5V and 8V types) and Narrow V belts (SPZ, SPA, SPB, SPC 
types). Chain - Types, Geometric relations, polygonal effect, selection of transmission chain and sprockets, silent 
chains, chain lubrication. (6+6) 
 
DESIGN OF GEAR DRIVES 
 
Spur gear - Terminology, gear materials, force analysis, design of spur gear based on strength and wear considerations. 
Helical gear - terminology, force analysis, pressure angle in the normal and transverse planes, equivalent number of 
teeth, design of helical gear based on strength and wear considerations.  Bevel gear - terminology, virtual number of 
teeth, force analysis, design of straight bevel gears.                                                                                                                                 
(6+6) 
 
WORM GEARS AND MULTI SPEED GEAR BOX 
 
Worm gear - Terminology, materials, force analysis, thermal considerations, efficiency, design of worm gears. Gear box- 
Geometric progression, step ratio, ray diagram, Kinematic diagram, design of multispeed gear box upto 18 speeds.                         
(6+6) 
 
POWER SCREWS 
 
Forms of threads, terminology, torque requirement - lifting/lowering load, self-locking screw, efficiency, square and 
trapezoidal threads, collar friction, design of power screws for screw jack, lathe, selection of ball screw.                                              
(6+6) 
 
FRICTION DRIVES 
 
Clutches - role of clutches, classification, design of single plate, multiple plate and cone clutches. Brakes - Role of 
brakes, types, self-energizing brakes, design of internal expanding shoe brakes, calculation of heat generation and heat 
dissipation in brakes.                                                                                                                                                                                        
(6+6) 
 

TOTAL : 60 
 
 
 
 

 



  

TEXT BOOKS 
 

1.      Bhandari V.B., "Design of Machine Elements", 3rd  edition, Tata McGraw Hill Publishing Co. Ltd, New Delhi, 2016 
 

2.  Joseph Edward Shigley, Charles R. Mischke, Richard Gordon Budynas, "Mechanical Engineering Design", 7th  

edition, McGraw Hill, Inc., New Delhi, 2012. 
 
REFERENCES 
 

1.      Robert L Mott, "Machine Elements in Mechanical Design", Macmillan Publishing Co., London, 2010 
 

2.      Maitra G.M., "Hand Book of Gear Design", Tata McGraw Hill, New Delhi, 2012 
 

3.      Robert L Norton, "Machine Design - An Integrated Approach", Pearson Education, New Delhi, 2015 
 

4.      Prabhu T.J., "Design of Transmission Elements", Mani offset, Chennai, 2013 
 

5.      Darle W Dudley, "Hand Book of Practical Gear Design", CRC Press, Florida, 2015. 

 

 
HAND BOOK 
 

PSG, "Design Data Book", Kalaikathir Achagam Publishers, 2011.
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15ME51 - HEAT AND MASS TRANSFER 

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

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Identify, formulate and solve heat transfer engineering problems. Apply suitable model for a physical system, principles 

of heat transfer mechanism, thermodynamics, fluid mechanics, and materials to obtain a solution that satisfies the 

constrain; Deduce and estimate heat transfer rate for one dimensional steady, unsteady state heat transfer problems 

with relevant boundary and initial conditions. 

CO2    :  Derive the fundamental  among relationships  between fluid flow, convection heat transfer and choose empirical 

correlations for both forced and free convection to determine values for the convection heat transfer coefficient. Calculate 

heat transfer rates using the coefficients. 

CO3    :  Show the physical nature of thermal radiation and its interaction with matter and able to calculate radiation heat 

exchange between two or more surfaces. 

CO4    :  Outline the theory of pool boiling, flow boiling and laminar and turbulent film condensation. 

CO5    :  Perform Heat transfer analysis using LMTD NTU method depending on the nature and of problem and available data 

and to perform thermal analysis of various types of heat exchangers. Calculate mass transfer and heat transfer by 

using empirical correlations. 

MODES OF HEAT TRANSFER 

Introduction - Various modes of heat transfer - Laws of Fourier, Newton and Stefan Boltzmann, Combined modes of heat 

transfer, and overall heat transfer coefficient.                                                                                                                               (2) 

STEADY HEAT CONDUCTION IN ONE DIMENSION 

General Heat Conduction Equation - One dimensional heat flow through Composite slabs, Cylinder and Spheres (with and 

without heat generation) - Effect of Variable thermal Conductivity - Insulation - Critical thickness.                                        (15) 

FINS AND UNSTEADY HEAT CONDUCTION 

Fins - Types, Purpose and applications - One dimensional heat transfer - temperature variation - Fin efficiency - fin effectiveness. 

Unsteady state heat transfer - Lumped parameter analysis- Problems using Heisler and Grober Charts.                            (15) 

CONVECTION 

Dimensional analysis - advantages-limitation-dimensionless  numbers-physical meaning. 

Forced Convection: Flow over flat plate - hydrodynamic boundary layer and thermal boundary layer - von Karman integral 

momentum equation - Velocity distribution flow through pipes-Energy Equation - heat transfer coefficient - heat transfer rate 

calculation using empirical correlations - Flow over pipes. 

Free Convection:-Vertical surfaces - Horizontal surfaces - heat transfer coefficient - heat transfer rate calculation using empirical 

correlations - Flow over pipes.                                                                                                                                                       (9) 

RADIATION 

Mechanism - different surfaces - Stefan Boltzmann's law - Kirchhoff's Law - Emissivity-absorptivity - reflectivity - transmissivity 



  

- Intensity of radiation - emissive power - shape factor for simple geometries - Heat transfer between surfaces separated by non 

- absorbing medium - Radiation shields.                                                                                                                                       (6) 

BOILING AND CONDENSATION 

Heat Transfer with Phase Change - Boiling: Pool boiling Regimes Calculations on Nucleate boiling, Critical Heat flux and Film 

boiling. Condensation: Film wise and drop wise condensation.                                                                                                  

(3)HEAT EXCHANGERS 

Classification of Heat exchangers - Logarithmic Mean Temperature Difference - Parallel, Counter and Cross flow, Multi passes 

flow - fouling factor. Effectiveness - NTU method.                                                                                                                        (5) 

 

MASS TRANSFER 

Mass transfer - Modes of mass transfer - Fick's Law - steady state diffusion through a plain membrane - equimolal counter 

diffusion - mass transfer coefficient - convective mass transfer coefficient - simple problems by using empirical correlations. 

(5) 

TOTAL : 60 

Note : Question paper is to be set so as to distribute the questions as per the contact hours for the topic. 

TEXT BOOKS 

1.      Holman, J.P., "Heat Transfer", McGraw Hill Book Co., SI Version, 10th  Edition, 2009. 

2.      C.P.Kothandaraman and S.Subramanyan, "Heat and Mass Transfer Data Book", New Age International Publishers, 2008. 

REFERENCES 

1.      Ozisik M.N.,"Heat Transfer", Mc Graw Hill., 1985. 

2.      Frank P. Incropera, David P. DeWitt, "Heat and Mass Transfer", John Wiley and Sons (ASIA) Pvt. Ltd., 2008. 

3.      P.K. Nag, "Heat and Mass Transfer", 3rd  Edition, Tata McGraw Hill Co., 2011. 

4.      Domkundwar and Domkundwar, "Heat and Mass Transfer Data Book", Dhanpat Rai and Co., 2008.
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15ME61 - COMPUTER AIDED DESIGN AND MANUFACTURING 

 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Write algorithms to generate primitives of line, circle and ellipse and visualize them in graphical display devices (raster 

& random scan systems). 

CO2    :  Set up transformations to translate, rotate, scale, shear and reflect 2-D and 3-D objects under specified conditions. 

Generate clipping algorithms used in a CAD system for viewing a 2-D entity. Will be able to generalize the visible 

surface detection methods (scan line, depth sorting, etc.) for viewing a 3-D entity. 

CO3    :  Derive equations of Hermite, Bezier and B-Spline curves, Bezier and B-Spline surfaces in explicit, implicit and parametric 

representations for curve and surface modelling and creation. 

CO4    :  Specify different process planning techniques (variant and generative) to manufacture a product using CNC machines. 

Will be able to set-up Flexible Manufacturing Systems and Group Technology (coding system) concepts for product 

variety. 

CO5    :  Apply MRP-I, MRP-II, Shop floor control, scheduling techniques and data acquisition system for enhancing the effective 

utilization of the men, machine, materials and etc. 

INTRODUCTION 

Introduction- Need and Scope of Computer Aided Design, Fundamental of CAD and computer graphics- Application areas, 

Hardware and software- overview of graphics systems, video-display devices, and raster-scan systems, random scan systems, 

graphics monitors and workstations  and input devices. Interactive  hardware/software  techniques,  Drawing standards, 

dimensioning and text writing, concept of layers, advanced concepts of CAD software- blocks, UCS, 3D-line, 3D object, DXF & 

DXB file formats. Output primitives- Points and lines, line drawing algorithms, mid-point circle and ellipse algorithms. Filled area 

primitives, Scan line polygon fill algorithm, boundary fill and flood-fill algorithms.                                                                     (9) 

2D GEOMETRICAL TRANSFORMATIONS OF ENTITIES 

2-D geometrical transforms - Translation, scaling, rotation, reflection and shear transformations. Matrix representations and 

homogeneous  coordinates, composite transforms, transformations  between coordinate systems. 2-D viewing- The viewing 

pipeline, viewing coordinate reference frame. Window to view port coordinate transformation, viewing functions. Cohen-Sutherland 

and Cyrus-beck line clipping algorithms, Sutherland - Hodgeman polygon clipping algorithm.                                                (7) 

3D - GEOMETRICAL REPRESENTATION 

3-D Object Representation - Polygon surfaces, quadric surfaces, spline representation. Hermite curve, Bezier curve and B- 

Spline curves, Bezier and B-Spline surfaces. Basic illumination models, polygon - rendering methods. 3-D viewing - Viewing 

pipeline, viewing coordinates, view volume and general projection transforms and clipping.                                                   (7) 

 

 



  

3D - GEOMETICAL TRANSFORMATIONS 

3-D Geometric transformations- Translation, rotation, scaling, reflection and shear transformations, composite transformations. 

Visible surface detection methods- Classification, back-face detection, depth buffer, scan-line, depth sorting, BSP-tree methods, 

area sub-division and octree methods.                                                                                                                                         (7) 

COMPUTER AIDED MANUFACTURING (CAM) 

Introduction to CNC, DNC and adaptive control systems-types and features-FMS, types and characteristics-Computer Assisted 

Process Planning (CAPP) -structure-information, operation, types, software-Group Technology-coding system-types and structure- 

design table and decision trees-implementation procedures.                                                                                                      (8)  

COMMUNICATION, INFORMATION AND PRODUCTION MANAGEMENT SYSTEM 

Materials Requirement Planning (MRP), MRP-II, software, industry specific applications, networking, techniques, standards, 

principles, methods and components-operating  system, security, engineering change control, management of systems-shop 

floor control system-data acquisition system, supervisory and hierarchical computer system. Scheduling and its importance. 

(7) 

TOTAL : 45 

TEXT BOOKS 

 

1.      Ibrahim Zeid and R.Sivasubramanian, "CAD/CAM: Theory and Practice", McGraw Hill Education (P) Ltd., 2010. 

2.      Amarendra N Sinha and Arun D Udai, "Computer Graphics", Tata Mc Graw - Hill Publication Company Ltd., New Delhi, 

2008. 

3.      Radhakrishnan.P and Kothandaraman C.P.,"Computer Graphics and Design", Dhanpat rai and Sons (P) Ltd., 2009 

 

REFERENCES 

1.      Mikell.P.Groover and Emory Jimmers W, "CAD/CAM", Prentice Hall of India (P) Ltd., 2009. 

2.      Surendra Kumar and Jha A.K, " Technology of CAD/CAM", Dhanpat Rai and Sons (P) Ltd., 2009. 

3.      Radhakrishnan P and Subramaniam S,"CAD/CAM/CIM", Wiley Eastern Ltd., New Age International Ltd., Delhi, 2010. 

4.      Donald Hearn and Pauline Baker, "Computer Graphics", Pearson Publication, 2011. 

5.      Banerjee.K, "Computer Management and Planning", Tata McGraw Hill Education (P) Ltd, New Delhi 2010.
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15ME64 - ENGINEERING ECONOMICS AND MANAGEMENT 

ASSESSMENT : THEORY 

COURSE OUTCOME 

 

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

CO1    :  Analyze the demand and supply and sketch a demand and supply curve 

CO2    :  Determine the Breakeven point and find out the strength and weakness of the Market Structure 

CO3    :  Sketch the curve for cost behavior for short run concepts 

CO4    :  Analyze and specify the causes and provide the solution to each cause 

CO5    :  Formulate the steps involved in a recruitment process as a chart and interpret it 

INTRODUCTION 

Definition-Nature and Scope-Significance of Economics for Engineers (5) 

BASICS OF MICRO ECONOMICS  

Demand Analysis and Supply Analysis - Elasticity of Demand and Supply - Case Study in Demand Forecasting-Cost concepts- 

Classifications - Short run and Long run cost curves - Break-even Analysis                                                                              (8) 

MARKET STRUCTURE 

Classification of Market - Perfect Competition-Characteristics -Monopoly - Monopolistic Competition - Oligopoly and Duopoly - 

Price Discrimination under different markets - Price and output determination in short run and long run.                               (8) 

MONEY AND BANKING 

Money - Quantity theory of Money -Supply of Money - RBI Measures of Money Supply - Banking - Functions of Commercial 

Banks and Central Banks- Balance of Payments - Meaning and methods of Exchange control Methods of Foreign Payments - 

IMF, IBRD,WTO- Agreements of WTO and its Impact on Indian Economy                                                                                 (9) 

NATIONAL INCOME 

Meaning - National Income - Concepts -Methods of Calculating and Problems in calculating National Income - Inflation - Causes 

- Measures -Deflation - Stagflation - Philips Curve - Unemployment New Environment Policy- Liberalisation -Privatisation - 

Globalisation.                                                                                                                                                                                  (8) 

HUMAN RESOURCE MANAGEMENT 

Principles of Management,  Evolution of Management,  Development  of Managerial Skills- Human Resource Management- 

Importance- Objectives- Job Analysis- Recruitment- Selection and Placement and Training Development.                           (7) 

TOTAL : 45 

TEXT BOOKS 

1.      Dewett .K.K., & Navalur M.H., "Modern Economic Theory", S. Chand and Company Ltd, New Delhi, 2014 

2.      Lipsey & Chrystal, "Economics", Oxford University Press, 2010 

3.      V.S.Bagad, "Principles of Management", Technical Publication, Pune 2013 



  

REFERENCES 

1.      Paul A Samuelson & William, "Economics", Tata McGraw Hill, New Delhi, 2012. 

2.      Francis Cheriunullem, "International Economicsò, McGraw Hill Education, 2011. 

3.      William A McEachern and Smrit Kaur, "Micro Economics", Cengage Learning, 2013. 

4.      William A McEachern and Indira A., "Macro Economics", Cengage Learning, 2014. 

5.      Lipsey & Chrystal, "Economics", Oxford University Press, 2010.
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15ME72 - OPERATIONS RESEARCH 

 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Mathematically formulate a given engineering problem as a linear programming problem, and apply Graphical, Simplex, 

Two-Phase or Big-M methods to obtain the optimal solution. 

CO2    :  Construct or modify objective functions and constraints using primal and dual relationship, and apply the Dual Simplex 

Method to obtain optimal solutions. 

CO3    :  Justify the determined feasible solution (processing time and transportation cost) as optimal solution using MODI 

method and Hungarian method. 

CO4    :  Determine the optimal project duration and cost using CPM and PERT technique, also construct complex project 

network and control the complex project. 

CO5    :  Categorize (Inventory, Game Theory, Sequencing and Queuing) and solve various decision making problems using 

mathematical modeling. 

CO6    :  Apply Monte-Carlo simulation technique to solve simple and real time problems. 

LINEAR PROGRAMMING 

Linear programming  formulation, graphical solutions, the essence of simplex method, setting up the simplex method, the 

simplex method in tabular form, Theory of simplex method, Big M Method, Two Phase Method.                                        (3+3) 

DUALITY AND SENSITIVITY ANALYSIS 

Primal - Dual construction, Symmetric and Asymmetric Dual, Weak Duality Theorem, Complimentary Slackness Theorem, Main 

Duality Theorem, Dual Simplex Method, Sensitivity Analysis.                                                                                                 (4+4) 

TRANSPORTATION AND ASSIGNMENT 

Formulation of Transportation Problem, Initial Feasible Solution Methods, Optimality Test, Degeneracy in Transportation Problem; 

Assignment Problem, Hungarian Method, Traveling Salesman Problem.                                                                              (4+4) 

NETWORK MODELS 

Definition of network models - minimal spanning tree algorithm, shortest route algorithm, maximal flow algorithms, PERT, CPM 

- LP formulation of minimal spanning, maximum flow and PERT, CPM calculations.                                                            (5+5) 

INVENTORY AND MODELS 

Classical EOQ Models, EOQ Model with Price Breaks, EOQ with Shortage, Probabilistic EOQ Model, Newsboy Problem. 

(3+3) 

 



  

GAME THEORY AND SEQUENCING 

Two Person Zero Sum Game, Pure and Mixed Strategies, Algebraic Solution Procedure, Graphical Solution, Solving by Linear 

Programming; Sequencing Problem, Processing of n Jobs Through Two Machines and m Machines, Graphical Method of Two 

Jobs m Machines Problem.                                                                                                                                                       (6+6) 

QUEUING AND SIMULATION 

Elements of Queuing Model, Pure Birth Death Model, Single Server and Multi-server Markovian Models with Infinite and Finite 

Capacity, Machine Repair Model, Networks of Queues. System concepts - Types of systems and models - system simulation 

procedure - Monte- Carlo simulation method (simple problems) - Introduction to simulation languages.                            (5+5) 

TOTAL : 60 

TEXT BOOKS 

1.      Mohan, C. and Deep, Kusum: "Optimization Techniques", New Age, 2009. 

2.      Mittal, K. V. and Mohan, C. "Optimization Methods in Operations Research and Systems Analysis", 4th  Edition, New Age, 

2016. 

3.      Taha, H. A, "Operations Research - An Introduction", Pearson, (9th  Edition), 2014. 

REFERENCES 

1.      Ravindran, A. , Phillips, D. T and Solberg, J. J. "Operations Research: Principles and Practice", John Willey and Sons, 2nd
 

Edition, 2014. 

2.      Hiller, F. S. and Liebermann, G. J. "Introduction to Operations Research", Tata McGraw Hill, 2015. 

3.      S. S. Rao, "Engineering Optimization: Theory and Practice", 4th  Edition, John Wiley & Sons, 2009.
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15MEE21 - TOTAL QUALITY MANAGEMENT 
 

ASSESSMENT : THEORY 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
CO1    :  Select and apply appropriate techniques in identifying customer needs, as well as the quality impact that will be used 
as inputs in TQM methodologies 
CO2    :  Describe, distinguish and use the several techniques and quality management tools to manufacturing and services 
processes. 
CO3    :  Measure the cost of poor quality and process effectiveness and efficiency to track performance quality and to identify 
areas for improvement 
CO4    :  Compare proven methodologies to enhance management processes, such as benchmarking and business process 
reengineering. 
CO5    :  Develop analytical skills for investigating and analyzing quality management issues in the industry 
 
INTRODUCTION 
 
Definition and dimensions of quality - quality costs - basic concepts of TQM - principles of TQM - leadership concepts - role of 
senior management  - quality council - quality statement - strategic planning - Deming philosophy - PDSA Cycle - TQM 
implementation barriers.                                                                                                                                                               (9) 
TQM PRINCIPLES 
 
Customer satisfaction - employee involvement - continuous process improvement - supplier partnership - performance measures. 
9) 
 
STATISTICAL PROCESS CONTROL 
 
The seven tools of quality - statistical fundamentals - control charts for variables - control charts for attributes - process capability 
- concept of six sigma - new seven management tools.                                                                                                             (9) 
 
TQM TOOLS 
 
Benchmarking - quality function deployment - Taguchi quality loss function - total productive maintenance - FMEA.            (9) 
 
QUALITY SYSTEM 
Need- ISO 9000 quality system - quality system elements - implementation of quality system -documentation- QS 9000 - ISO 
14000.  
 (9) 
TOTAL : 45 
TEXT BOOK 
 
1.      Dale H.Besterfield , Carol Besterfield, Michna, Glen H.Besterfield and Mary Besterfield-Sacre, "Total Quality Management", 
Pearson Education Inc., 2nd  Impression, 2007. 
 

 
REFERENCES 
 
1.      Winchell William, "TQM: Getting Started and Achieving Results with Total Quality Management", Society of Manufacturing 
Engineers, Dearborn ML, 1993. 
2.      Feigenbaum.A.V, "Total Quality Control", McGraw Hill Book Company, New York, 2004. 
3.      Taguchi.G, "Introduction to Quality Engineering", Asian Productivity Organisation, Tokyo, 2004. 
4.      Mahajan.M, "Statistical Quality Control", Dhanapat Rai and Co. Pvt. Ltd., New Delhi, 2002. 
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15ME63 - AUTOMOBILE ENGINEERING 
ASSESSMENT : THEORY 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
 
CO1    :  Demonstrate the principles of automobile engineering, present development and future trends. 
 
CO2    :  Illustrate advanced combustion system for single and multicylinder engines, (recent developments of stratified charged 
engines, lean burn engines, turbocharged engines) and advanced technologies in automotive sector. 
 
CO3    :  Demonstrate automobile auxiliary systems like conventional and electronic fuel injection system, charging, starting 
and lighting system. . 
 
CO4    :  Apply working principles of transmission system, manual and automatic clutch and power train system. 
 
CO5    :  Demonstrate principle of steering, steering geometry and wheel alignment, specification tyres, types of steering gear 
box and suspension system. 
 
CO6    :  Demonstrate wheels, types of brakes and future trends of alternative fuel systems. 
 
INTRODUCTION 
History of Automobiles- classifications - Automobile layout - Scope - Past and present developments, future trends.           (2) 
 
AUTOMOTIVE ENGINES 
Types of engines (HCC, GDI, GDCI, TDI, Multijet Engine) - engine rating - multi cylinder - Power & Mechanical balance - firing 
order - rotary engines - stratified charged engines - Lean burn engines - Turbocharged  engines- Emission and its control 
Exhaust gas Recirculation (EGR).                                                                                                                                                 (6) 
 
AUTOMOBILE AUXILIARY SYSTEMS 
Carburetors, Electronic fuel injection systems - Mono point and Multipoint types - CRDI, principles of modern electrical systems 
- Battery, dynamo, alternator, starting motor, lighting and ignition system (Conventional and Electronic types).                     (7) 
 
TRANSMISSION SYSTEMS 
Clutches - Need - types - Single and Multi plate - diaphragm clutch - over running clutch - Fluid coupling. Gear boxes - Manual 
and automatic - Epi cyclic and hydromatic transmission, universal joint, propeller shaft, Hotchkiss drive, torque tube drive, 
differential - Need and types - Construction - Four Wheel drive.                                                                                                 (8) 
 
STEERING AND SUSPENSION SYSTEMS 
Principle of steering - Steering geometry and Wheel alignment - types of steering gear box- steering linkages - power steering, 
Front and rear axle - Types - stub axles. Suspension systems -Need and types - Independent - Coil and leaf Spring and air 
suspensions, torsion bar, shock absorbers.                                                                                                                                  (8) 
 
WHEELS AND BRAKES 
Wheels and tires - Construction - Types and Specifications - wear types and causes. Brakes - Need - types - Mechanical, 
hydraulic and pneumatic - Details of Components, redundancy in brake system, trouble shooting in brake system, power brake- 
Diagonal Braking system.                                                                                                                                                              (7) 
 
CURRENT AND FUTURE TRENDS 
ABS, EBD and Air-bags - Automobile air conditioning - Automatic climate control - Defogger - Alternative fuels - Hydrogen- 
Ethanol - Compressed Natural Gas (CNG) - Liquefied Petroleum Gas (LPG), alternative power plants, Nano flow - Electric - 
Hybrid Vehicle -Fuel Cells-Solar Cars.                                                                                                                                          (7) 
 

TOTAL : 45 
TEXT BOOKS 
 
1.      Sethi H.M., "Automobile Technology", Tata McGraw Hill, 2004. 
2.      Kirpal Singh., "Automobile Engineering - Vol 1 and 2", Standard Publishers, New Delhi, 2013. 



  

REFERENCES 
 
1.      Joseph Heitner, "Automotive Mechanics", East West Press, 3rd  Edition, 2002. 
2.      William H.Crouse, "Automotive Mechanics", Tata McGraw Hill, 10th  Edition, 2007. 
3.      Gupta R.B., "Automobile Engineering", Sathya Prakashan Publications, New Delhi, 1993. 
4.      Newton, Steeds and Garret, "Motor Vehicles", Butterworth Publishers, 13th  edition, 2001. 
5.      James D. Halderman, "Automotive Technology- Principles, Diagnosis, and Service", 4th  edition, Prentice Hall, 2009. 
6.      Srinivasan S., "Automotive Mechanics", Tata McGraw Hill, 2nd  Edition, 2003. 
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15ME74 - PRODUCTION AND OPERATIONS MANAGEMENT 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Recognize situations in a production system environment that suggests the use of certain quantitative methods to 
assist in decision making on operations management and strategy.. 

CO2    :  Predict the future demand by using quantitative approach of various business models for time series analysis. 

CO3    :  Find a better solution for aggregate planning using LDR approach and disaggregate planning using MPS approach to 
optimize Production Planning. 

CO4    :  Analyze the measuring and available capacity, planned and unplanned loads to determine the available production 
capacity of an enterprise by using CRP. 

CO5    :  Demonstrate various maintenance schedule techniques for real time applications and also be able to identify the 
waste and the method of controlling and its disposal. 

INTRODUCTION 

Introduction - Primary functions - Evolution of POM - Concept of Production - Production System - Production management - 
Operation system - Operations management -managing global operations - Factors affecting POM - Ways of studying POM - 
Design and development - Scope of production and operations.                                                                                                (9) 

INFORMATION SYSTEMS IN POM 

Information system for manufacturing and services - Productions and Operations - Contrasting production and Operations 
management - Business Model - Transformation  process - Input/Output models -Cost and revenues, Profit - Productivity - 
stages of POM development - Organizational Positions and Career Opportunities in P/OM.                                                            (9) 

MATERIALS MANAGEMENT AND AUTOMATION 

Functions of Materials Management - Material Planning and Control - Purchasing - Stores Management - Inventory control - 
Standardization - Simplification - Value Analysis - Ergonomics - JIT - Automation - Types - Computer Integrated Manufacturing 

-Need for Automation - Automation Strategies - Automated Flow Lines - Automated Guided Vehicles Systems - Automated 

Storage/Retrieval Systems - Carousel Storage Systems - Carousel Storage Applications.                                                      (9) 

MAINTENANCE MANAGEMENT AND WASTE MANAGEMENT 

Introduction to Maintenance management  - Objectives of Maintenance - Types of Maintenance - Maintenance Planning - 
Maintenance Scheduling - Maintenance Schedule Techniques -  Total Productive Maintenance (TPM) - Waste Management - 
Reasons for Generation and Accumulation of Obsolete, Surplus and Scrap Items - Identification and Control of Waste - Disposal 
of Scrap.                                                                                                                                                                                          (9) 

 

 



  

NEW PRODUCT DEVELOPMENT (NPD) AND SUSTAINABILITY 

Introduction - Role of  Organization - Competition for New Ideas, Resources, and Customers - Product Innovation Failures - 
Continuous Project Management - New Growth Platforms for Innovation - Dynamics of Brand Share - Innovators and Imitators. 
(9)  

TOTAL : 45 

TEXT BOOKS 

1.       Gupta and Martin Starr., "Production and Operations Management Systems", CRC Press, 2014. 

2.      Anil Kumar. S and Suresh. N., "Production and Operations Management", New Age international (P) Ltd, 2nd edition, 2008. 

REFERENCE BOOKS 

1.      Norman Gaither, Frazier G., "Operations Management", Thomson  Learning, 9th  Edition, 2007. 

2.      Chary S.N., "Theory and Problems in Production & Operations Management", Tata McGraw Hill, 3rd    Edition, 2008. 

3.      R. Panneerselvam., "Production Planning and Control", PHI Learning, 3rd   Edition, 2012. 

4.      Jay H. Heizer, Barry Render., "Production and Operations Management: Strategies and Tactics", Allyn & Bacon, 
1991.Heizer, Barry Render., "Production and Operations Management: Strategies and Tactics", Allyn & Bacon, 1991.
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15ME75 - ALTERNATE ENERGY RESOURCES 

 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  (i) Analyze heat transfer in solar energy systems (focusing and non-focusing type) used in heating 

applications and electricity generation via solar thermal power plants. (ii) Analyze direct electricity 

generation technique by a solar photo-voltaic systems. 

CO2    :  Derive the expression for maximum possible electrical energy conversion from available wind energy for 

horizontal axis and vertical axis wind mills. 

CO3    :  Choose the type of conversion technique (bio-chemical and thermo-chemical) required to produce desired 

bio-fuels using available biomass. 

CO4    :  Analyze nuclear fission reactors with its control for electrical energy generation using heavy water 

nuclear power plant. 

CO5    :  Analyze energy conversion efficiency of geothermal energy conversion systems, OTEC, tidal power 

plants, wave energy generators, MHD generators, thermo-electric systems, thermionic systems and fuel 

cells for electrical energy generation 

 

ENERGY CONSUMPTION PATTERN 
Commercial and non-commercial energy sources - study of global energy availability. Energy consumption pattern in 
India and growth rate, total energy concept, total energy installations. (3)   
                                                                         
SOLAR SYSTEMS 
Solar Radiation - properties, measurement. Solar Collectors - focusing, non-focusing - solar thermal systems - storage 
systems- photo voltaic conversion systems- case studies.  
                                                                                                                    (9) 
 
WIND POWERED SYSTEM 
Principle of wind energy conversion, power coefficient, site selection, horizontal and vertical axis wind mills - 
comparison - design of wind turbines.                                                                                                                                                                 
(9) 
 
BIOENERGY 
Bio energy sources - Photosynthesis  and origin of biomass - bio chemical and thermo chemical conversion 
techniques - anaerobic digestion, fermentation - different biogas plants - applications.                                                                              
(6) 
 
NUCLEAR PLANTS 
Nuclear energy - Energy from fission and fusion, Fission reactor types, Reactor control - Heavy water reactor plants - 
IndianvScenario.                                                                                                                                                                                         
(9) 
 
NON CONVENTIONAL PLANTS  



  

Geothermal energy conversion systems - OTEC - Tidal Power systems - wave energy generators -MHD systems. 
Thermo electric, thermionic systems, fuel cells.                                                                                                                                         
(9) 
 

 
TOTAL : 45 

 
 
 
TEXT BOOKS 

1.      Rai G.D., "Non Conventional Energy Sources", Khanna Publishers, New Delhi, 2007. 

2.      Sukhatme S.P., "Solar Energy", Tata McGraw Hill, 2nd  Edition, 2007. 

 

REFERENCES 

1.      Culp, "Principle of Energy Conversion", Tata McGraw Hill, 2005. 

2.      Magal, "Solar Power Engineering", Tata McGraw Hill, 2005. 

3.      Ashok V Desai, "Non-Conventional Energy", Wiley Eastern Ltd., New Delhi, 2002. 

4.      Godfrey Boyle, "Renewable Energy, Power for a Sustainable Future", Oxford University Press, U.K.,1996.
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15MEE28 - MANUFACTURING PLANNING AND COST ESTIMATION 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Execute manufacturing planning and cost estimation for different product and processes. 

CO2    :  Demonstrate about types of production, production control and its necessity in manufacturing planning. 

CO3    :  Calculate and analyse various elements of cost like material cost, labour cost and overhead expenses for a different 

products in manufacturing environment. 

CO4    :  Explain Distinction between fixed and variable expenses for different machine tools. 

CO5    :  Compute machining time for various production processes in lathe, shaping, grinding machine & amp; Estimation olso 

estimation of loses in forging shop. 

INTRODUCTION 

Estimation - importance, aims and functions. Costing - importance, aims and difference between estimation and costing, 

importance of preparing realistic estimates, estimating procedure and its division.                                                                   (8) 

MANUFACTURING PLANNING 

Introduction, production, types of production, production control and its necessity, production control enforcement procedure. 

  4) 

ELEMENTS OF COST 

Material cost - determination. Labour cost, determination of direct cost, expenses, cost of product (Ladder of cost).            (7) 

ANALYSIS OF OVERHEADS 

Factory expenses, depreciation, causes of depreciation, methods of depreciation, administration expenses, selling and distribution 

expenses (over heads), allocation of overhead expenses.                                                                                                          (8) 

COSTING - MACHINES AND TOOLS 

Distinction between fixed and variable expenses. Fixed overheads and Variable overheads.                                                  (7) 

COST ESTIMATION FOR PRODUCTION PROCESSES 

Machining time calculation for turning, drilling, boring, threading, shaping and grinding operations. Forging operations - estimation 

of losses and operation time. Problems.                                                                                                                                     (11) 

THEORY : 45 

TEXT BOOKS 

1.      Banga. T.R and Sharma. S.C., "Mechanical Estimating and Costing", Khanna Publishers, New Delhi, 2015. 

2.      Narang. G.B.S. and Kumar. V., "Production and Costing", Tata McGraw Hill, New Delhi, 2005. 

 



  

REFERENCES 

1.      Gopalakrishnan. K.R. "Machine Drawing", Jubhas Publications, 1998. 

2.      Gupta C.B., "Fundamentals of Business Accounting", Sultan Chand and Co., New Delhi, 2003.
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15MEE39 - POWER PLANT ENGINEERING 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Gain knowledge about the availability Power Scenario and Essential of power plants 

CO2    :  Understand the complete processes and operations of Steam, Gas Turbine, Nuclear power plants and its types, 

utilizations. 

CO3    :  Acquire knowledge in different Accessories used in individual power plants and its operational techniques. 

CO4    :  Understand the Non conventional energy operations, availability of resources, utilization along with its selection. 

ESSENTIALS OF POWER PLANT 

Introduction to combined cycle, cogeneration, types of power plants - conventional and non- conventional. Hydrological data- 

capacity and type. General layout and types of hydroelectric power plant. Selection and governing of turbines. General layout 

of diesel power plant and their components. Types of layout - comparison of diesel plant with thermal plant.                        (9) 

STEAM POWER PLANT 

Steam power plant layout and components- modern steam generators fire tube and water tube types. Function of super heater, 

economizer and air heater. Fuels and combustion - fuel preparation and burning, grates, burners draft, combustion calculation, 

boiler trials.                                                                                                                                                                                     (9) 

GAS TURBINE AND NUCLEAR POWER PLANTS 

Comparison and types of gas turbine power plants and their components. combined gas and steam power plants - Advantages 

of gas turbine plants over diesel and thermal plants. General components of nuclear reactors - Types of reactors - Location 

safety and economics of nuclear plants. comparison with thermal plants.                                                                                 (9) 

ACCESSORIES AND CONTROLS 

Fuel handling systems - types, ash - handling methods, gas cleaning methods and dust collection. Types of condensers - 

cooling towers - water treatment method. Economics of power plant operation - instrumentation and control - variable load 

operation and economics.                                                                                                                                                              (9) 

NON CONVENTIONAL ENERGY SOURCES 

Non- conventional power generating systems- MHD power plants- solar power plants, wind power generation, tidal power 

generation, geo thermal power plant, OETC plants- selection and installation of power plants.                                               (9) 

TOTAL : 45 

TEXT BOOKS 

1.      Domkundwar. S., "Power Plant Engineering", Dhanpat Rai and Sons, 2013. 

2.      Sharma .P.C., "Power Plant Engineering", S.K Kataria and Sons, 2009. 

 

 



  

REFERENCES 

1.      Nagpal .G.R ., " Power Plant Engineering", Khanna Publishers, 2002. 

2.      Morse .F.P , "Power Plant Engineering", Affiliated East West Press Ltd., 2003. 

3.      Nag.P.K. " Power plant Engineering", TMH,Publications,2010
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15MEE01 - DESIGN OF JIGS AND FIXTURES 
 
ASSESSMENT : THEORY 
 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
 
CO1    :  Demonstrate the fundamentals concepts in design of jigs and fixtures such as degree of freedom and locating 
principles. 
 
CO2    :  Choose an appropriate locators and clamps shift loading and unloading. 
 
CO3    :  Find a suitable size of a locator, clamps and analyses the clamping forces and provide a assembly drawing 
with fits, tolerance, geometric dimensions. 
 
CO4    :  Choose suitable jigs for a drilling operation in mass production (blind, through hole, tapping and threading 
operation) to reduce the machining time and increase the productivity. 
 
CO5    :  Design suitable fixtures for holding the components by preventing axial movement and rotation to perform 
finishing operation. (slotting, broaching , grinding and welding ) 
 
INTRODUCTION 
 
Introduction - Jigs and Fixtures - Difference between Jigs and Fixtures -Advantages of Jigs and Fixtures - Functions -
Elements of Jigs and Fixtures - Fool Proofing --Degrees of freedom - 12 degrees of freedom -3-2-1 principle of 
location - Essential features of Jigs and Fixtures- Materials used in Jigs and Fixtures -                                                                                       
(6+6) 
 
LOCATING AND CLAMPING PRINCIPLES 
 
Locating principles - Basic rules for locating, Locating methods and devices - Redundant Location - Standard parts-
Principles of clamping - types of mechanical actuation clamps, pneumatic and hydraulic actuation clamping, special 
clamping operation. (6+6) 
 
ANALYSIS OF CLAMPING FORCES 
 
Clamping force, Clamping force analysis of strap clamp, toggle clamp, cam operated clamp and screw clamp. 
Tolerance and error analysis - Limit and fits, types of tolerance, Geometric dimensioning- Error analysis, types of error 
analysis.          (6+6) 
 
DRILL JIGS 
 
Drill bushes - design principles, materials for drill bushes, design principles for drill bushings, types of drill bushes, 
clearance, common defects in jig design, construction of jigs, different types of jigs, Post, Turnover, Channel, latch, box, 
pot, angular post jigs - Indexing jigs, Air operated drilling jig components, chip control. Design and development of jig 
for the given component. (6+6) 
 

 
FIXTURES 
 
Design principles, types of fixtures, General principles of Boring fixtures, types of boring, milling, Lathe, broaching, 
shaping and grinding fixtures - Assembly, Inspection and Welding fixtures - Modular fixturing systems- Air operated 
fixtures. Design and development of fixture for given component.Case studies for practice for jigs and fixtures. Assembly 
drawings of a simple jig or fixture using computer software AUTOCAD or any other CAD software.                                                                               
(6+6) 
 
TOTAL : 60 



  

TEXT BOOKS 
 

1. Cyrill Donoldson.V.C and Others, "Tool Design", 4th  Edition, Tata McGraw Hill, 2012. 
 
REFERENCES 
 
1.      ASTM, "Hand book of Fixture design". 
 
2.      Joshi. "Jigs and Fixtures", Tata McGraw-Hill Education, 2001. 
 
3.      Venkataraman. K., "Design of Jigs Fixtures & Press Tools", Tata McGraw Hill, New Delhi, 2005. 
 
4.      Hoffman "Jigs and Fixture Design", Thomson Delmar Learning, Singapore, 2004.
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15MEE02 - ADVANCED STRENGTH OF MATERIALS 
 
ASSESSMENT : THEORY 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
CO1    :  Deduce strain component in any direction and examine effect of motion on curves, surfaces and volumes of an 
object 
CO2    :  Demonstrate the concept of traction and stress tensor and to determine the shear stresses using Cauchy's 
method in arbitrary planes. 
CO3    :  Derive equilibrium equations and develop constitutive relations using Cauchy stress and Cauchy Green 
strain for isotropic materials and orthotropic materials. 
CO4    :  Formulate a boundary value problem for an isotropic material using equilibrium equations and solve using 
displacement and stress technique. 
CO5    :  Evaluate and compare the displacement and stresses due to bending in straight and prismatic members using 
strength of materials and elasticity approach and find the shear center for the given sections. 
 
INTRODUCTION 
Review of basic concepts and equations in mechanics, Classification  of materials, Outline of general techniques to 
solve boundary value problems. Indicial notation, Introduction to tensors, Representation of tensors, vector operators, 
Divergence theorem.                                                                                                                                                                                      
(5+5) 
 
KINEMATICS 
Motion field, Displacement  field, Deformation gradient, Transformation  of curves, surfaces and volumes, strain 
measures, linearized strain measures, Principal strains and principal directions, Transformation  of strain components 
with changes in coordinate basis, Compatibility conditions for linearized strain.                                                                                              
(5+5) 
 
TRACTION AND STRESSES 
Concept of traction, Cauchy's stress theorem, Postulate of Cauchy stress tensor, Traction on arbitrary planes, Extreme 
normal and shear traction, Octahedral shear stress, Other stress measures - Engineering stress.                                                 
(5+5) 
 
EQUILIBRIUM AND CONSTITUTIVE EQUATIONS 
Derive equilibrium equations in Cartesian and cylindrical polar coordinates. Restrictions on constitutive relations, 
General relationship between Cauchy stress and Cauchy Green strain for isotropic materials, General Hooke's law and its 
reduction for isotropic and orthotropic materials.                                                                                                                                           
(5+5) 
 
BOUNDARY VALUE PROBLEMS 
Displacement method, Stress method, Airy's stress functions for plane stress and strain problems, Uniaxial Tension, 
Thick- walled annular cylinder subjected to uniform boundary pressure, Infinite medium with a stress-free hole under far 
field tension loading.                                                                                                                                                                                       
(5+5) 
 

 
BENDING OF PRISMATIC STRAIGHT BEAMS 
Pure bending, bending due to uniform transverse loading and bending due to transverse sinusoidal loading of a beam, 
Asymmetrical bending of straight beams, Shear center, Shear stresses in thin walled open sections.                                
(5+5) 
 
TOTAL : 60 
 
TEXT BOOK 
 

1.      Chadwick P. "Continuum Mechanics: Concise Theory and Problems", Dover Publications, Inc., New York, 1999. 

 



  

REFERENCES 
 

1.      L.S. Srinath, "Advanced Mechanics of Solids" Tata McGraw Hill, 2007. 
 

2.      A.R. Ragab, and S.E. Bayoumi, "Engineering Solid Mechanics: Fundamentals and Applications", CRC Press, 
1999. 
 

3.      M.H. Sadd, "Elasticity: Theory, Applications and Numerics", Academic Press, 2006. 
 

4.      R.J. Atkin, and N. Fox, "An introduction to the theory of elasticity", Longman, New York, 1980. 
 

5.      G.A. Holzapfel, "Nonlinear Solid Mechanics", Wiley, New York, 2001. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  

L T P C 

2 2 0 3 

 

15MEE03 - MECHANICAL BEHAVIOR OF MATERIALS 
 
ASSESSMENT : THEORY 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
CO1    :  Construct S-N curves using fatigue test results and conclude the effect of stress concentration,  environment 
and estimate the fatigue life due to surface protection. 
 
CO2    :  Analyze low and high fatigue cycles to find the crack initiation and able to construct Goodman, Soderberg and 
Gerber curves. 
 
CO3    :  Determine the contribution of creep to the fracture mechanism from different creep tests. 
 
CO4    :  Examine the Fracture behaviour, failure mechanism and transition temperatures of notched and un-notched 
ductile/ 
brittle metal and alloy components. 
 
FUNDAMENTALS OF FATIGUE 
Types of fatigue, Fatigue test, endurance limit, S-N diagram; Factors influencing fatigue strength; Influence of stress 
concentration on fatigue test; Fretting corrosion; Effect of environment - corrosion fatigue; Increased fatigue life due to 
surface protection. 
(3+3) 
 
FATIGUE ANALYSIS 
Low cycle fatigue, Coffin-Manson law, cyclic work hardening and softening.Micro structural models of crack initiation. 
Stage I, II and III crack growth. The empirical laws of fatigue failure. High cycle-low strain fatigue, Basquin's law, 
Goodman, Soderberg and Gerber mean stress corrections, Miner's law of damage summation.                                                                             
(4+4) 
 
CREEP 
Mechanics of creep, inter-granular, trans-granular creep, Creep test, Creep strain rate-time curves, Deformation 
mechanism map; High temperature  properties of materials; Long time creep-stress-time  relations; Creep 
contribution to the fracture mechanism; DVM, DVL German-standard, Hatifield time yield test.                                                                                       
(7+7) 
 
FUNDAMENTALS OF FRACTURE 
Fracture behaviour of metals and alloys. The ductile/brittle transition temperatures for notched and unnotched 
components, Ductile rupture as a failure mechanism, Fracture at elevated temperature.                                                                           
(3+3) 
 
STRESS INTENSITY FACTORS AND FRACTURE MECHANICS 
Early concepts of stress concentrators and flaws, Ingles solution to stress round elliptical hole-implications of results. 
Stress intensity factor for a crack. Westergaard's solution for crack tip stresses. Stresses and displacement in Cartesian 
and polar coordinates,  Linear Elastic Fracture Mechanics. Typical values of fracture toughness, Different modes of 
crack opening. Superposition of crack tip stress fields, Direction of crack growth under mixed mode loadings. Crack tip 
plasticity.          (8+8) 
 
ELASTIC/PLASTIC FRACTURE MECHANICS 
Elastic/plastic  fracture mechanics: The crack opening displacement  and J-integral approaches,  R-curve analysis 
Testing procedures, Measurement of these parameters, RAD, Fail sage and safe life design approaches Practical 
applications. Advanced topics in EOFM.                                                                                                                                                                          
(5+5) 
 
 

TOTAL : 60 
 



  

 
 
TEXT BOOKS 
 
1.      Broek D., "Elementary Engineering Fracture Mechanics ", Kluwer Academic Publishers, Dordrecht,2012 
2.      Barsom J.M. and Rolfe S.T., "Fracture and Fatigue Control in Structures ", Prentice-Hall, Englewood Cliffs, NJ, 
2007 
 
REFERENCES 
 
 
1.      Anderson T.L., "Fracture Mechanics - Fundamentals and Applications ", CRC Press, Boca Raton,Florida, 2005. 
2.      Prashant Kumar, "Elements of Fracture Mechanics", Tata McGraw Hill, New Delhi, 2009. 
3.      Simha K.R.V., "Fracture Mechanics for Modern Engineering Design", Universities Press (India) Limited, 2001. 
4.      Charlie R. Brooks and Ashok Choudhury, "Failure Analysis of Engineering Materials," McGraw-Hill, 2002. 
5.      Josef, Betten, "Creep Mechanics", Springer, 2008.
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15MEE04 - MACHINE TOOL DESIGN 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Provide appropriate solution for design and development of machine tools for specific applications. 

CO2    :  Understand functions and design principles of machine tool structures and different types of guide ways. 

CO3    :  Design machine tool structures and different types of guide ways. 

CO4    :  Design and make selections on spindles and power screws. 

STATIC AND DYNAMIC STIFFNESS, FORCE ANALYSIS 

Static stiffness and compliance - Role of Static & Dynamic Stiffness in the design of elements of machine tools, Factors 

affecting stiffness of machine tool structures & methods of improving it - deformation caused by weight, Forces - deformation 

caused by cutting forces - forced vibrations, self-excited vibrations, Force distribution in different parts of Lathe, Drilling machine, 

Milling machine.                                                                                                                                                                         (6+6) 

DESIGN OF STRUCTURES 

Function & Requirement of Machine Tool Structure, Design Criteria from Strength & Stiffness considerations- Beds, columns 

and housing for maximum strength and rigidity - cast and welded construction - CNC machine tools - structure - main drive and 

feed drive - ball screws - automatic tool changers- chip conveyors tool magazines - tool turrets.                                       (6+6) 

DESIGN OF GUIDE WAYS 

Function & Types of Guide ways, Types of Slide ways & Antifriction Ways, Selection of Materials, Methods of adjusting Clearance, 

Selection of materials - integrated and attached ways - hydro-static guide ways, aero-static guide ways - antifriction guide ways 

- design of friction guide ways - plastic inserted guideways and LM guide ways.                                                                  (6+6) 

DESIGN OF SPINDLES AND DRIVES 

Function & Design requirements - standards - selection of spindle bearings - materials for spindles -Design of Spindle for 

Bending Stiffness: Deflection of Spindle Axis due to bending, due to Compliance of Spindle Supports, due to Compliance of the 

Tapered Joint. Optimum Spacing between Spindle Supports Permissible Deflection & Design for stiffness: Additional Check for 

Strength like Additional Supports, Location of Bearings and Drive elements, balancing - design consideration of Electrical, 

Mechanical and Hydraulic drives in machine tools.                                                                                                                 (6+6) 

DESIGN OF POWER SCREWS 

Design of sliding friction Power Screw for Wear Resistance, Strength, Stiffness, & Buckling Stability. Design of Rolling friction 

Power Screw for Strength under static loading, Strength under cyclic loading, & Stiffness.                                                 (6+6) 

TOTAL : 60 

TEXT BOOKS 

1.      Mehta N. K., "Machine Tool Design and Numerical control", Tata McGraw Hill, 2017. 

2.      Pal D.K., Basu S. K., "Design of Machine Tool", 4th  Edition. Oxford IBH, 2005. 



  

REFERENCES 

1.      Bhattacharya and Sen S. G., "Principles of Machine Tool", New central book agency Calcutta, 2011. 

2.      Acherkan N. S., "Machine Tool", Vol. I, II, III and IV, MIR publications. 

3.      Koenigsberger F., "Design Principles of Metal Cutting Machine Tools", The Macmillan Company NewYork, 2013.
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15MEE05 - MECHANICAL VIBRATIONS AND CONTROL 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Develop mathematical models of dynamical systems with single degree of freedom to determine their response to 

harmonic, transient and impulse loads. 

CO2    :  Develop mathematical models of dynamical systems with multiple degrees of freedom to calculate natural frequencies 

and mode shapes. 

CO3    :   Determine the natural frequencies and mode shapes of continuous systems such as strings in transverse vibrations, 

bars in longitudinal vibrations, and circular shafts in torsional vibrations using analytical and numerical methods. 

CO4    :  Evaluate the severity of vibration and choose a suitable vibration isolation system, perform static and dynamic balancing, 

and design suitable vibration absorber systems 

FUNDAMENTALS OF VIBRATION 

Introduction - Sources of vibration - Mathematical models - Displacement, velocity and acceleration -Single degree of freedom 

systems - Vibration isolation. Vibrometers and accelerometers - Response to arbitrary and non- harmonic Excitations - Transient 

Vibration - Impulse loads.                                                                                                                                                          (5+5) 

TWO DEGREE OF FREEDOM SYSTEM 

Introduction - Undamped and damped free vibrations - Forced Vibration with Harmonic Excitation System- Coordinate Couplings 

and Principal Coordinates.                                                                                                                                                         (4+4) 

MULTI-DEGREES OF FREEDOM SYSTEM AND CONTINUOUS SYSTEM 

Multi Degrees of freedom system - Influence coefficients - Natural frequencies and mode shapes - Modal analysis of undamped, 

damped and forced vibrations - Matrix inversion method - Continuous System: Vibration of String, longitudinal vibration of bars 

and torsional vibration of circular shafts.                                                                                                                                  (8+8) 

MULTI-DEGREES OF FREEDOM SYSTEM AND NUMERICAL METHODS 

Approximate Methods - Rayleigh's method, Dunkerley method, Stodola's method, Rayleigh-Ritz method, Method of matrix 

iterations and Holzer Methods - Natural frequencies for multi-rotor system - geared systems.                                            (5+5) 

VIBRATION CONTROL 

Specification of Vibration Limits - Vibration severity standards - Vibration as condition Monitoring tool -Vibration Isolation methods 

- Dynamic Vibration Absorber, Torsional and Pendulum Type Absorber - Damped Vibration absorbers-Static  and Dynamic 

Balancing - Balancing machines - Field balancing - Vibration Control by Design Modification - Active Vibration Control. (8+8) 

TOTAL : 60 

TEXT BOOKS 

1.      Rao S S, "Mechanical Vibrations", 5th Edition, Prentice Hall, 2011. 

2.      Grover G K, "Mechanical Vibrations ", Nem Chand and Brothers, Roorkee, 2009. 

 



  

REFERENCES 

1.      Thomson W, "Theory of Vibration with Applications", CRC Press, 1996. 

2.      Ashok Kumar Mallik, "Principles of Vibration control", Affiliated East-West Press (P) Ltd., New Delhi Press, 1990. 

3.      Lewis H Bell, "Industrial Noise Control Fundamentals and Applications", Marcel Dekkev Incl., New York, 1982. 

4.      Seto, "Mechanical Vibrations ", Schaum's Outline Series, McGraw Hill Book Company, New Delhi, 1990. 

5.      Ambekar A G, "Mechanical Vibrations and Noise Engineering", PHI Learning Pvt. Ltd., 2006.
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15MEE06 - TRIBOLOGY 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Point out the physical mechanisms (adhesion, abrasion, hysteresis, and interfacial zone of shear) that cause friction 

and wear in engineering components and systems, suggest remedial measures, and apply tribological concepts to 

select materials of mating parts during machine design. 

CO2    :  Infer the physical mechanisms  such as wedging film action and squeeze film action that lead to fluid pressure 

development in hydrodynamic and hydrostatic film lubrication. 

CO3    :  Derive mathematical expressions of coefficient of friction by applying Bowden and Tabor's model of plastically deforming 

single asperity adhesion theory of friction, to predict friction between mating surfaces. 

CO4    :  Predict wear rate using Archard's theory of sliding wear in dry sliding contacts, including effects of surface contaminants. 

CO5    :  Calculate load carrying capacity and friction torque in long, high-speed, hydrodynamic journal bearings and hydro- 

static thrust bearings. 

INTRODUCTION 

Fundamentals of tribology, History of tribology, Interdisciplinary Approach, Economic Benefits.                                              (6) 

FRICTION 

Causes of Friction, Adhesion Theory, Abrasive Theory, Junction Growth Theory, Laws of Rolling Friction, Friction Instability. 

(8) 

WEAR 

Wear Mechanisms, Adhesive Wear, Abrasive Wear, Corrosive Wear, Fretting Wear, Wear Analysis.                                      (8) 

LUBRICATION AND LUBRICANTS 

Importance  of Lubrication,  Boundary Lubrication,  Mixed Lubrication,  Full Fluid Film Lubrication,  Hydrodynamic,  Elasto 

hydrodynamic lubrications, Types and Properties of Lubricants, Lubricants Additives.                                                             (9) 

FLUID FILM LUBRICATION 

Fluid mechanics concepts, Equations of Continuity and Motion, Generalised  Reynolds Equation with Compressible  and 

Incompressible Lubricants.                                                                                                                                                            (8) 

APPLICATION OF TRIBOLOGY 

Introduction, Rolling Contact Bearings, Gears Journal Bearings - Finite Bearings.                                                                   (6) 

TOTAL : 45 

TEXT BOOK 

1.      Prasanta Sahoo, "Engineering Tribology", Prentice-Hall of India Private Limited, 2005. 

2.      Basu S. K., Sengupta S. N., Ahuja B. B., "Fundamentals of Tribology", Prentice-Hall of India Private Limited. New Delhi, 



  

2005. 

3.      A. Cameron, "Basic lubrication theory", Wiley Eastern Limited, 3rd  Edition, 1987. 

4.      Ludema K.C., "Friction, Wear, Lubrication", CRC Press, Boca Raton, 1996. 

 

 

REFERENCES 

1.      Dowson D, "History of Tribology", Longman London, 1979. 

2.      E. Robinowics, "Friction and wear of materials", John Wiley and Sons, 1988. 

3.      "Friction, Lubrication and Wear Technology", Volume 18, ASM International Handbook Committee, 1992. 

4.      Szeri A.Z., "Fluid Film Lubrication - Theory and Design", Cambridge University Press. United Kingdom, 1998. 

5.      Khonsari M. M., Booser R.E., "Applied Tribology - Bearing Design and Lubrication", John Wiley & Sons Inc., New York, 

2001. 

6.      Stachowiak G. W. and Batchelor A. W., "Engineering Tribology", 3rd  Edition, Elsevier Inc., 2005. 

7.      Stolarski T.A., "Tribology in Machine Design", Butterworth-Heinemann, Oxford, 1990. 

8.      Gohar R., Rahnejat H., "Fundamentals of Tribology", 2nd  Edition. Imperial College Press. London, 2012.
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15MEE07 - EXPERIMENTAL STRESS ANALYSIS 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Demonstrate experimental methods  commonly used in solid mechanics 

CO2    :  Apply the principles and techniques of strain gauge measurement 

CO3    :  Demonstrate the techniques of photo elastic measurements 

CO4    :  Analyze experimental data and develop appropriate logical conclusions based on comparisons to theoretical results 

and other  experimental evidence. 

INTRODUCTION 

Principal stresses and strains - Three dimensional stresses - strain relationships - Plane stress and Plane strain conditions. 

Strain gauges - Types - Mechanical, Optical and Electrical strain gauges - Electrical resistance strain gauges - Gauge factor - 

Strain gauge circuitry - Temperature compensation - Bridge balancing and calibration of D.C and A.C bridges.                (7+7) 

APPLICATION OF STRAIN GAUGES 

Transverse sensitivity - Selection and mounting of strain gauges - Strain gauge rosettes - Analysis of strain gauge data and 

stress calculations  - Recording equipments  for static and dynamic strains - Strain gauge transducers  - Introduction  to 

semiconductor strain gauges - Residual stresses - Beneficial and harmful effects - Principle of residual stress measurement 

methods.                                                                                                                                                                                     (7+7) 

PHOTO ELASTICITY 

Theory of photo elasticity - Stress-optic law - Plain Polaris cope and Circular Polaris cope- Isoclinic and Isochromatic fringes - 

Partial fringe value and compensation techniques - Tardy's Method. Photo elastic model materials and their desired properties 

- use of photo elastic coatings. Applications of Photoelasicity for two dimensional models - Separation of Principal stresses - 

Scaling models to prototype. Introduction to 3D Photo elasticity.                                                                                            (8+8) 

OTHER STRESS ANALYSIS TECHNIQUE 

Moiré fringe method and Brittle coating technique for stress analysis. Introduction to Holography in stress analysis. Non-destructive 

testing - Types - Dye penetrate methods, Radiography, X-ray and Gamma ray -X-ray fluoroscopy - Penetrameter - Magnetic 

particle method Introduction to lasers in NDT - Ultrasonic flaw detection.                                                                              (8+8) 

TOTAL :  60 

 

TEXT BOOKS 

1.      Dalley and Riley, "Experimental Stress Analysis", McGraw Hill, 1991. 

2.      Sadhu Singh, "Experimental Stress Analysis", Khanna Publishers, New Delhi, 1993. 

REFERENCES 

1.      Dove and Adams, "Experimental Stress Analysis and Motion Measurement", Prentice Hall, 1965. 



  

2.      Hetenyi, "Handbook of Experimental Stress Analysis", John Wiley, 1966. 

3.      Perry and Lissener, "Strain Gauge Primer", McGraw Hill, 1962. 

4.      McGonnagle W.J., "Non-Destructive Testing", McGraw Hill, 1961.
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15MEE08 - FLUID POWER CONTROL SYSTEMS 
 
ASSESSMENT : THEORY 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
 
CO1    :  Design and control simple automation systems using fluidics. 
 
CO2    :  Carry out design, selection and enhance existing automated system using fluidics. 
 
CO3    :  Demonstrate the importance of using electro mechanical systems in automation. 
 
CO4    :  Analysis and design of hydraulic circuits and some safety precautions in such circuits. 
 
FLUID POWER SYSTEMS AND FUNDAMENTALS 
Introduction to fluid power, Advantages of fluid power, Application of fluid power system. Types of fluid power systems, 
Properties of hydraulic fluids - General types of fluids - Fluid power symbols. Basics of Hydraulics laws.                                                
(3) 
 
 
FLUID POWER DRIVES 
Sources of Hydraulic Power: Pumping theory - Pump classification - Gear pump, Vane Pump, piston pump, construction 
and working of pumps - pump performance - Variable displacement pumps. Hydraulic motors - principle of working, 
calculation of discharge, power and efficiency. Fluid Power Actuators: Linear hydraulic actuators - Types of hydraulic 
cylinders - Single acting, Double acting special cylinders - tandem - Rodless - Telescopic. Cushioning mechanism. 
Rotary actuators.                        (8) 
 
FLUID POWER ELEMENTS 
Construction of Control Components: Director Control valve - 3/2 way valve - 4/2 way valve - Shuttle valve- check 
valve - pressure control valve - pressure reducing valve, sequence valve, Flow control valve -Fixed and adjustable, 
electrical control solenoid valves, Relays. Ladder diagram Accumulators and Intensifiers: Types of accumulators - 
Accumulators circuits, sizing of accumulators, intensifier - Applications of Intensifier - Intensifier circuit.                                                                                
(9) 
 
BASIC HYDRAULIC CIRCUITS 
Design of Hydraulic circuits - speed control, sequencing circuits, regenerative circuits, unloading circuits. Design and 
application of hydraulic circuits of machine tool, press, Mobile hydraulic and other industrial applications.                                               
(8) 
 
PNEUMATIC SYSTEMS AND COMPONENTS 
Pneumatic Components: Properties of air - Compressors - Filter, Regulator, Lubricator Unit - Pneumatic system, 
pneumatic components - pressure - flow - direction controls valves, Air control valves, Quick exhaust valves, 
pneumatic actuators.    (3) 
 
PNEUMATIC CIRCUITS DESIGN 
Design of pneumatic circuits for automation, selection and specification of circuit components, sequencing circuits, 
cascade, and karnaugh - Veitch map method - Regenerative, speed control, synchronizing circuits.                                                      
(8) 
 
ELECTRO PNEUMATICS AND PLC CIRCUITS 
Use of electrical timers, switches, solenoid, relays, proximity sensors etc. electro pneumatic sequencing Ladder diagram 
ï PLC - elements, functions and selection - PLC programming - Ladder and different programming methods - 
Sequencing circuits. 
(6) TOTAL : 45 
 

 
 



  

TEXT BOOKS 
 
1.      Anthony Esposito, "Fluid power with applications", 6th  edition, Pearson education, 2003. 
2.      Andrew Parr, "Hydraulics and Pneumatics", Jaico Publishing House, 2004. 
3.      Majumdar S.R., "Oil Hydraulics", Tata McGraw-Hill, 2000. 
 
REFERENCES 
 
1.      Harry L. Stevart D.B., "Practical guide to fluid power", Taraoeala Sons and Port Ltd. Broadey,1976. 
2.      Rexroth - hydraulic training manual. 
3.      Majumdar, "Pneumatic system: Principles and Maintenance", Tata McGraw Hill, 2004. 
4.      John Watton., "Fundamentals of Fluid Power Control", 1st  Edition, Cambridge University Press, 2009.
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15MEE09 - DESIGN FOR MANUFACTURE AND ASSEMBLY 

ASSESSMENT  THEORY 

COURSE OUTCOME 

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

CO1    :  Design mechanical parts for use in a flexible automation system for the increased effectiveness and to automate 

assembly of existing design. 

CO2    :  Design such a system with no errors and defects so that they can be used for subsequent assembly and subassembly. 

CO3    :  Implement newer approaches for the better form design with the help of knowledge on positional tolerances. 

CO4    :  Design the components suitable for various manufacturing process such as welding, casting, machining. CO5    

:  Identify and design components according to standards. 

INTRODUCTION 

Methodologies and tools, design axioms, design for assembly and evaluation.                                                                        (3) 

DFM APPROACH 

Minimum part assessment - Taguchi method. Robustness assessment, manufacturing process rules, failure mode effect analysis, 

value analysis. Design for minimum number of parts, development of modular design, PokaYoka principles.                        (8) 

GEOMETRIC ANALYSIS 

Process capability, feature tolerance, geometric tolerance, surface finish, tolerance grades. Analysis of tapers, screw threads, 

probability to tolerances.                                                                                                                                                                (8) 

FORM DESIGN 

Redesign of castings based on parting line consideration,  minimizing core requirements,  redesigning cast numbers using 

weldments, use of welding symbols.                                                                                                                                             (9) 

DESIGN FOR ASSEMBLY 

Selective assembly, deciding the number of groups, control of axial play, grouped datum systems - types, geometric analysis 

and applications - design features to facilitate automated assembly.                                                                                         (9) 

TRUE POSITION THEORY 

Virtual size concept, floating and fixed fasteners, projected tolerance zone, zero true position tolerance, functional gauges. 

Operation sequence for typical shaft type of components. Preparation of process drawings for different operations, tolerance 

work sheets and centrality analysis.                                                                                                                                              (8) 

TOTAL : 45 

TEXT BOOKS 

1.      Harry Peck, "Design for Manufacture", Pitman Publications, 1983. 

2.      Matousek, "Engineering Design - A Systematic Approach", Blackie& Son Ltd., London, 1999. 

 

 



  

REFERENCES 

1.      Trucks.H.E., "Design for Economic Production", Society of Manufacturing Engineers, Michigan, 2nd Edition, 1987. 

2.      Sports.M.F. "Dimensioning and Tolerance for Quantity Production", Prentice Hall Inc., 1983. 

3.      James.G.Bralla, "Hand Book of Design for Manufacturing", McGraw Hill Book Co., 1983. 

4.      Oliver.R.Wade, "Tolerance Control in Design and Manufacturing", Industrial Press Inc., New York Publications, 1967.
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15MEE10 - DESIGN AND ANALYSIS OF EXPERIMENTS 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Demonstrate the fundamental concepts applied with mathematical knowledge, methodologies to bring knowledge of 

characterize, analyze and solve a wide range of problems between the purpose of a model and the appropriate level 

of complexity and accuracy. 

CO2    :  Plan, design and conduct experimental investigations efficiently and effectively; choose an appropriate experiment to 

evaluate a new product design or process improvement  through experimentation  strategy, data analysis, and 

interpretation of experimental results. 

CO3    :  Analyze the nature of variable, statistical inference, influence parameter selection, factorial concepts, Conduct Design 

of experiments; interpret the direct and interaction effects by using RSM. 

CO4    :  Analyze and apply the knowledge of DOE project practice with software like Matlab, ANOVA, and SYSTAT. 

INTRODUCTION 

Basic principles, guidelines for designing experiments, Basic statistical concepts, inferences about the differences in mean, 

randomized, paired comparison designs, Analysis of variances.                                                                                                (9) 

RANDOMIZED BLOCKS, LATIN SQUARES AND RELATED DESIGNS 

Completely randomized, Latin square, Graceo-Latin square and crossover designs.                                                               (9) 

FACTORIAL DESIGN 

Advantages of factorial design, description, calculation of direct and interaction effects. 2k factorial designs. Blocking and 

confounding -principle and use of confounded designs.                                                                                                              (9) 

FRACTIONAL FACTORIAL DESIGN 

Two, three and mixed level fractional factorial designs - applications.                                                                                        (9) 

RESPONSE SURFACE DESIGN 

Fitting regression model. Response surfaces- first and second order designs.                                                                         (9) 

TOTAL : 45. 

TEXT BOOKS 

1.  C.F. Jeff Wu & Michael Hamada 2009, Experiments-Panning, Analysis, and Parameter Design Optimization, 2nd  Edition, 

John Wiley & Sons. Inc. 

2.      D.C. Montgomery 2013, Design and Analysis of Experiments, 7th  Edition, John Wiley & Sons. Inc. 

3.  R. L. Mason, R. F. Gunst & J.L. Hess 2003, Statistical Design and Analysis of Experiments with Applications to Engineering 

and Science, 2nd  Edition, John Wiley & Sons. Inc. 

 

 



  

REFERENCES 

1.      T.B. Barker, Quality by Experimental Design, 2005, 3rd  Edition, CRC Press, ISBN 0-8247-2309-0 

2.      Geoffrey Gordon, System Simulation, 2011, 2nd  Edition (revised), PHI 

3.      Clewer, A.G. and D.H. Scarisbrick. 2001. Practical Statistics and Experimental Design for Plant and Crop Science. John 

Wiley and Sons, LTD. New York 

4.      Morris, T.R. 1999. Experimental Design and Analysis in Animal Sciences. CABI Publishing, New York 
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15MEE11 - RAPID PROTOTYPING 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Synthesis the right manufacturing technique for manufacture of prototypes. 

CO2    :  Develop an understanding  on various additive manufacturing  techniques for manufacture of critical and complex 

geometry products. 

CO3    :  Orient the input files and produce a product using the available rapid prototyping systems in cost effective way. 

CO4    :  Integrate and develop complex geometrical shapes with highest degree of accuracy and surface finish. 

CO5    :  Develop knowledge on the novel application of RP Technologies for future projected product manufacturing. 

INTRODUCTION 

Product definition - Engineering Design Process - Product Prototyping and its Impact - Prototype Design and Innovation - 

Impact on Cost, Quality and Time - Process requirements for Rapid Prototyping - Product Prototyping and Product Development 

- Prototyping - Virtual and Rapid Prototyping in Product Development.                                                                                      (8) 

PRODUCT PROTOTYPING 

Need for Prototyping - Issues in Prototyping - Conducting Prototyping - Design Procedure - Prototype Planning and Management 

- Product and Prototype Cost Estimation - Fundamentals of Cost Concepts - Prototype Cost Estimation - Cost Complexities - 

Prototype Design Methods - Prototype Design tools - Morphological Analysis - Functional Efficiency Technique - Paper Prototyping 

- Selecting a Prototype - Learning from Nature.                                                                                                                           (9) 

VIRTUAL PROTOTYPING, MATERIALS SELECTION & RAPID PROTOTYPING 

Using Commercial Software for Virtual Prototyping - Prototyping Materials - Material Selection Methods - Rapid Prototyping 

Overview -Rapid Prototyping Cycle - Rapid Prototyping Procedure - STL files - Converting STL File from Various CAD Files - 

Controlling Part Accuracy in STL Format - Slicing the STL File - Case Studies in Design for Assembly.                               (10) 

TYPES OF RAPID PROTOTYPING PROCESS 

Types of RP Process - Stereolithography - Fused Deposition Modeling - Selective Laser Sintering - 3D Printing Process - Poly 

Jet Process Laminated Object Manufacturing  - Electron Beam Melting Process - History - Operation - Advantages  and 

Disadvantages - Applications - Relation to Other RP Technologies - (applies to all the process) - Direct Laser Deposition.  (9) 

APPLICATIONS OF RAPID PROTOTYPING 

Investment Casting - Sand Casting - Permanent Mould Casting - Direct RP Tooling - Silicone Rubber Tooling - Investment Cast 

Tooling - Powder Metallurgy Tooling - Desktop Machining - Case Studies on Current Applications of RP- Novel Application of RP 

Systems - Future Trends of RP Systems.                                                                                                                                     (9) 

TOTAL : 45 

 



  

TEXT BOOKS 

1.      Chua, C.K, Leong,K.F, and Lim C.S., Rapid Prototyping : Principles and Applications, World Scientific  2010. 

2.      Cooper, G.K, Rapid Prototyping Technology Selection and Application, Marcel Dekker Inc, USA, 2001. 

3.  Liou, W.F., Rapid Prototyping and Engineering Applications, A toolbox for prototype development, CRC Press, Taylor & 

Francis Group LLC, USA, 2008. 

REFERENCES 

1.      Kai., C.C, Lim, C.S. and Leong, F.K., Rapid Prototyping: Principles and Applications in Manufacturing, Wiley Publication, 

2008. 

2.  RafiqNoorani  (2006), Rapid Prototyping : Principles and Applications, WileyJulia A McDonald, Chris J Ryall, David I 

Wimpenny (2001), Rapid Prototyping case book, Wiley.
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15MEE12 - NON-TRADITIONAL MACHINING 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Differentiate the traditional and non-traditional machining techniques and select the appropriate method in mechanical 

machining processes. 

CO2    :  Judge the suitable method in Electro - Chemical processes based on the application and limitations of the process. 

CO3    :  Justify the appropriate method in laser machining process based on the application and limitations. 

CO4    :  Justify the appropriate method in lithography based on the application and limitations of the process and obtain the 

knowledge about nano-technology. 

CO5    :  Obtain a knowledge and understanding towards the adoptability of nontraditional techniques based on the application 

of use. 

INTRODUCTION & MECHANICAL MACHINING PROCESS 

Introduction - Classification - process economy - Mechanical machining - Types - Ultrasonic machining (USM) - Abrasive Jet 

Machining (AJM) - Abrasive Flow Machining (AFM) - Water Jet Machining (WJM) - Operating principle - Process parameters - 

Applications - Limitations.                                                                                                                                                              (7) 

ELECTRO - CHEMICAL PROCESSES 

Electro chemical machining - Chemical material removal - Types - Electro chemical machining (ECM) - Electro chemical drilling 

(ECD) - Electro chemical grinding (ECG) - Electro chemical honing (ECH) - Shaped tube electrolytic machining - Operating 

principle - Process parameters - Applications - Limitations.                                                                                                        (9) 

THERMO ELECTRICAL PROCESSES 

Thermo electrical machining - Types - Electrical discharge machining (EDM) - Electrical discharge wire cutting (EDWC) - 

Electron beam machining (EBM) - Ion Beam Machining (IBM) - Plasma Arc Machining (PAM) - Operating principle - Process 

parameters - Applications - Limitations.                                                                                                                                        (9) 

LASER MACHINING PROCESS 

Laser materials processing - Laser types - Processes - Laser beam machining (LBM) - Laser cutting (LC) - Laser drilling (LD) - 

Laser marking and engraving (LM) - Laser micromachining  (LMM)-Laser engineered net shaping (LENS) - Applications - 

Limitations.                                                                                                                                                                                      (9) 

MICRO ELECTRO MECHANICAL SYSTEMS & NANO TECHNOLOGY 

Introduction to silicon processing - wafer cleaning - oxidation - photolithography - electron beam and X-ray lithography - thin film 

deposition - sputtering - chemical vapour deposition - electro plating - Etching process-Wet etching - isotropic etching - anisotropic 

etching - dry etching. Nano Technology - nano-grating system - nano-lithography - fabrication of CCDS - nano processing of 

materials for super high density ICs - nano-mechanical parts -Case studies.                                                                          (11) 

TOTAL : 45 

 

 



  

TEXT BOOKS 

1.      Vijay K Jain, "Advanced Machining Processes", Allied Publications Private Limited, 2002. 

2.      Pandey P.C. and Shan H.S. "Modern Machining processes" Tata McGraw-Hill, New Delhi (2007). 

3.      Nano Tanigudi, "Nanotechnology", Oxford University Press, New York, 2003. 

4.      Murthy R L, "Precision Engineering in Manufacturing", New Age International Publishers, 1996. 

 

REFERENCES 

1.      Carl Sommer, "Non-traditional Machining Handbook", Advance Publishing Inc., 2000. 

2.      Steen, W.M. and Watkins, K. "Laser Materials Processing", Springer London Ltd, 2003. 

3.  Groover, M.P. "Fundamentals  of modern manufacturing processes - Materials, Processes and Systems", 3rd Edition, 

John Wiley and Sons Inc., 2007. 

4.      Mc Geough, "Advanced Methods of Machining" Chapman and Hall, London (1998). 

5.  Paul De Garmo, J.T.Black, and Ronald.A.Kohser, "Material and Processes in Manufacturing" Prentice Hall of India Pvt.Ltd., 

New Delhi, 8th  Edition, 2001. 

6.      Hassan Abdel and Gaward El-Hofy, "Advanced Machining Processes", McGraw Hill Publications, 2005. 

7.      Mark JMadou, "Fundamentals of Micro Fabrication", CRC Press, 2002. 

8.      Abdel, H. and El-Hofy, G. "Advanced Machining Processes", McGraw-Hill, USA, 2005.
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15MEE13 - NON-DESTRUCTIVE EVALUATION AND IMAGING 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Assess fractured surfaces using Vision, lighting, Visual perception, direct and indirect method for simple parts like 

pipes and tubes. 

CO2    :  Examine the surface related failures upto 0.08 mm using liquid penetrant and magnetic particle testing, prepare the 

work piece after testing using solvent removable, water washable. 

CO3    :  Specific type of material (ferromagnetic, Paramagnetic materials) and failure, a student will be able to determine the 

testing parameters ( direct / alternative currents, surface strength, Depth of penetration, Direct pulsating current) with 

the help of Circular magnetization techniques, right hand rule field and Prods technique. 

CO4    :  Analyze the subsurface failure of metal using ultrasonic inspection technique with the help of echo method, through 

transmission method, resonance method, contact testing, immersion testing and couplants. 

CO5    :  Safely diagnose the internal failures of material by radiography technique using Radio isotopic sources, radiographic 

cameras, X-ray sources and industrial X-ray tubes. 

CO6    :   Predict the subsurface defects and anomalies of materials including composites by means of heat sensitive paints/ 

papers and thermally quenched phosphors liquid crystals. 

FUNDAMENTALS NON-DESTRUCTIVE EVALUATION & IMAGING. 

Introduction  -Modes of failure - Types of fractures - Fundamentals  of Visual Testing -Vision, lighting, material attributes 

environmental factors, Visual perception, direct and indirect methods.                                                                                      (5) 

LIQUID-PENETRANT AND MAGNETIC PARTICLE INSPECTION TESTING 

Principles - types and properties of liquid penetrants - developers- advantages and limitations of various methods - Preparation 

of test materials - Application of penetrants to parts, removal of surface penetrants, post cleaning - selection of penetrant 

method - solvent removable, water washable. 

Theory of magnetism - ferromagnetic, Paramagnetic materials -characteristics of magnetic fields - magnetization by means of 

direct and alternating current - surface strength characteristics - Depth of penetration factors, Direct pulsating current typical 

fields, advantages - Circular magnetization techniques, field around a strength conductors, right hand rule field - Prods technique, 

current.                                                                                                                                                                                          (10) 

RADIOGRAPHIC TESTING AND RADIATION SAFETY 

Geometric exposure principles-Influence  coefficients  -Radioisotopic  sources - types and characteristics-  Production and 

processing of radioisotopes - radiographic cameras - X-ray sources generation and properties- industrial X-ray tubes - target 

materials and characteristics. 

Film Radiography: X-ray film - structure and types for industrial radiography -sensitometric properties -use of film, characteristic 

curves (H & D curve) - latent image formation on film - X-ray and gamma ray exposure charts. 

Special Radiographic Techniques: Principles and applications of Fluoroscopy/Real-time radioscopy - advantages and limitations 

- recent advances, intensifier tubes, vidicon tubes.                                                                                                                   (10) 



  

ULTRASONIC INSPECTION 

Principles of Acoustics: Nature of sound waves, wave propagation - modes of sound wave generation - Various methods of 

ultrasonic wave generation - Ultrasonic Inspection Methods, Equipment/Materials:  Principle of pulse echo method, through 

transmission  method, resonance method - Advantages,  limitations - contact testing, immersion testing, couplants - Data 

presentation A, B and C scan displays, comparison of contact and immersion method. Recent advances in ultrasonic testing, 

Ultrasonic imaging, Synthetic Aperture Focussing Techniques (SAFT), Time of Flight Diffraction (TOFD), Signal Analysis, Artificial 

Intelligence, Neural Network, Fussy logic, Guided waves ultrasonic testing.                                                                           (10) 

THERMOGRAPHY 

Principles of Thermography - Contact and non-contact inspection methods - Heat sensitive paints - Heat sensitive papers - 

thermally quenched phosphors liquid crystals - techniques for applying liquid crystals - calibration and sensitivity - other 

temperature sensitive coatings -non contact thermography inspection - Advantages and limitation - infrared radiation and infrared 

detectors, Instrumentations and methods, applications. Introduction to advanced Non-destructive Evaluation techniques - Acoustic 

emission inspection, Leak Testing.                                                                                                                                              (10) 

TOTAL : 45 

TEXT BOOKS 

1.      Peter J. Shull, "Non-destructive Evaluation: Theory, Techniques, and Applications ", CRC Press, 2002. 

2.      Chuck Hellier, "Handbook of Nondestructive Evaluation, Second Edition", McGraw Hill Professional, 2012. 

REFERENCES 

1.      Paul E. Mix, " Introduction to Nondestructive Testing: A Training Guide, 2nd  Edition", John Wiley & Sons, Inc., 2005. 

2.  Miller, Ronnie; and Paul Mclntire, ed, "Non-Destructive Testing Handbook; Acoustic Emission Testing, VoL-5, 2nd  Edition, 

Columbus, OH: American Society for Non-DestructiveTesting, 1987. 

3.  American Society for Metals, Non-Destructive Inspection and Quality Control: Metalshand Book, Vol-11, 8th Edition, Metals 

park Oh, 1976. 

4.      Non-Destructive Testing Hand Book: Radiography and Radiation Testing, VoI.3, 2nd  Edition, Columbus, OH, American 

Society for Non-Destructive Testing, 1985. 

5.  Miller, Ronnie; and Paul Mclntire, ed, Non-Destructive Testing Handbook; Acoustic Emission Testing, VoL-5, 2nd  Edition, 

Columbus, OH: American Society for Non-DestructiveTesting, 1987. 

6.      Non - Destructive Evaluation and Quality control, ASM Hand book, Vol. 17.
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15MEE14 - ADVANCED FOUNDRY TECHNOLOGY 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Outline the use of foundry in manufacturing sector and design of patterns for steel and cast iron components. 

CO2    :  Analyze molding materials and methods such as Green sand, dry sand, Carbon dioxide, no bake, shell, Investment 

casting, die casting, centrifugal casting, and permanent molding for steel and cast iron weighing up to 25 kg. 

CO3    :  Design gates and risers for steel and cast iron components weighing up to 25 kg in weight. 

CO4    :  Compare the operations and operating parameters of crucible, Resistance furnaces for steel and cast iron components 

weighing up to 25kg in weight . 

CO5    :  Determine the composition, temperature, sand reclamation, moulding machines, foundry layout and mechanization 

for steel and cast iron components. 

INTRODUCTION TO FOUNDRY AND PATTERN 

Introduction Foundry as a manufacturing centre and types of foundries. Types of patterns - Pattern materials - Pattern allowances 

- Pattern layout, pattern making.                                                                                                                                                   (9) 

MOULDING AND CORE MAKING 

Materials: Ingredients, properties, Moulding methods:- Green sand moulding, dry sand moulding, CO2moulding, no bake moulding, 

shell moulding, Investment casting, permanent moulding, die casting and centrifugal casting, Cold box and Hot box. No bake 

processes.                                                                                                                                                                                       (7) 

GATING AND RISERING SYSTEM 

Gates and risers -their functions - Types - Design principles, design of gating and risering for steels and cast irons.          (10) 

MELTING FURNACES 

Constructional details - Operation of crucible furnaces, Reverberatory furnaces - Cupola, rotary furnace - Core type and coreless 

type Induction furnaces - Arc furnace (direct and indirect arc furnaces), Resistance furnaces.                                                (9) 

QUALITY CONTROL AND PRINCIPLES OF MECHANIZATION 

Composition control and temperature control. Simple problems in composition control for steels and cast irons, Sand reclamation, 

moulding machines, foundry layout and mechanization.                                                                                                           (10) 

TOTAL : 45 

TEXT BOOKS 

1.      Heine R W., Loper, C.R.Rosenthal, P.C.,"Principles of Metal Casting",Tata-McGraw  Hill Publishing Co Ltd, New Delhi, 

2005. 

2.      Jain P.L,"Principles of Foundry Technology", Tata McGraw Hill Publishing Co Ltd, New Delhi, 2004. 

 



  

REFERENCES 

1.      Ramana Rao T V.,"Metal Casting: Principles and Practice", New Age International Publishing Co., New Delhi, 2010. 

2.      Srinivasan N K.,"Foundry Engineering", Khanna Tech Publications, New Delhi, 1994. 

3.      ASM Metals Hand Book, Vol 15, "Casting" ASM International, 10th  edition, 2001. 

4.      Beeley P R.,"Foundry Technology", Blueworth, London, 2001. 

5.      Albert E Barrington, "High Vacuum Engineering", Prentice Hall, 1964.
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15MEE15 - ADVANCED WELDING TECHNOLOGY 

 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Categorize the fusion and solid state welding processes with its working principles, welding set-up, characteristics, 

heat input and applications to select the process for the fabrication of specified component. 

CO2    :  Predict the percentage of phase in microstructure in steel weldments with respect to cooling rate using TTT & CCT 

diagrams to obtain better mechanical and metallurgical properties towards reducing residual stresses & distortions in 

weldments. 

CO3    :  Assess the weldability of ferrous and non-ferrous materials to point out the welding process and welding procedures. 

CO4    :  Design to evolve good welded joint design for joining structural members subjected to static and fatigue loading. CO5    

:  Differentiate and select the welding systems for engineering components and fulfill the requirements for mass production. 

SPECIAL WELDING PROCESSES 

Introduction to advanced welding processes - Electron beam welding, Fundamentals  and types of laser welding including 

hybrid processes - Laser beam welding, Ultrosonic welding, explosion welding, Elecrtoslag and Electrogas welding, Cold pressure 

welding, Friction welding, Friction stir welding - Friction stir spot welding - Electromagnetic pulse welding.                         (10) 

HEAT FLOW IN WELDING 

Metallurgical effects of heat flow in welding - TTT curve - Continuous cooling transformation diagrams - Development of residual 

stress, methods of relieving or controlling welding residual stress, types and control of distortion, pre-heat and post weld heat 

treatment.                                                                                                                                                                                        (8) 

WELDABILITY OF FERROUS AND NON-FERROUS ALLOYS 

Weldability of carbon and alloy steels, stainless steels, cast irons, copper and its alloys, aluminum and its alloys, titanium and 

its alloys, Nickel and its alloys. Testing of weldments.                                                                                                               (10) 

WELDING DESIGN 

Typical joints for different welding processes, principles of welding joint design and location of joint within the member, evolving 

good weld design, welding symbol - Blue print reading, weld design for static and fatigue loading, fracture toughness.       (8) 

AUTOMATION IN WELDING 

Welding sequences and classification of processes, manual and semi-automatic,  automatic, automated welding - adaptive 

controls - remote welding, robotic welding - selecting welding system, gravity welding and fire cracker welding, under water 

welding - wet and dry and micro joining.                                                                                                                                       (9) 

TOTAL : 45 

TEXT BOOKS 

1.      Parmar R S, "Welding Processes and Technology", Khanna Publishers, 2009. 

2.      Parmar. R.S, "Welding Engineering and Technology", Khanna Publishers, 2002. 

 



  

REFERENCES 

1.      Davis A C, "Welding", Cambridge University Press, 10th  Edition, 1996. 

2.      Larry, "Welding - Principles and Applications", Delmar Publisher, New York, 4th  Edition, 2007. 

3.      American Welding Society, Welding Handbook - Welding Processes Part 2, Vol. 3, AWS, 2004. 

4.      Zhou Y N, "Microjoining and Nanojoining", Woodhead publishing, 2008. 

5.      Steen W, "Laser Material Processing", Springer-Verlag, 1991. 

6.      Linnert G E, "Welding Metallurgy", Vol. I and II, 4th  Edition, AWS, 1994. 

7.      Mishra R S and Mahoney MW, "Friction Stir Welding and Processing", ASM, 2007.
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15MEE16 - COMPOSITE MATERIALS 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Develop particulate or fibre reinforced PMC, MMC, and CMC materials for the application of Aerospace, Automobile, 
medical and Civil Engineering Structures 

CO2    :  Choose the most appropriate manufacturing process for fabricating thermosetting and thermoplastic polymer matrix 
composites reinforced with particulate and fibre 

CO3    :  Examine the effect of reinforcement volume/weight percentage and select suitable manufacturing process for MMC 

CO4    :  Select processing method and to create Ceramic matrix materials for the given application 

CO5    :  Analyze the failure modes, reliability and fatigue behavior of composite materials 

INTRODUCTION 

Composite materials- general characteristics - need for composites - classification based on matrix - polymer matrix composites 

(PMC), metal matrix composites (MMC), ceramic matrix composites (CMC), classification based on reinforcement - particulate 

composites, fibre reinforced composites, laminar composites - types of fibres - smart materials - types and characteristics - 

material selection process - applications related to aerospace, automobile, medical, bridge and other civil engineering structures. 

(8) 

POLYMER MATRIX COMPOSITES 

Thermosetting and thermoplastic resins - Functions & properties of matrix - types & properties of reinforcement materials, role 

and selection of reinforcement materials, PMC processes - hand layup process, bag molding process, compression molding, 

reaction injection molding, resin transfer molding, pultrusion process, filament winding, injection molding process - fibre reinforced 

plastics, glass fibre reinforced plastics.                                                                                                                                         (8) 

METAL MATRIX COMPOSITES 

Types of metal matrix composites - characteristics  - advantages and limitations of MMC- effect of reinforcement  - volume 

fraction - rule of mixtures - processing of MMC - vacuum hot pressing, powder metallurgy process, liquid metal infiltration, 

compo casting, squeeze casting.                                                                                                                                                  (7) 

CERAMIC MATRIX COMPOSITES 

Ceramic matrix materials - properties - advantages - limitations - Processing - Hot pressing, liquid infiltration technique, Lanxide 

process, insitu chemical reaction techniques - Interface in CMCs - Applications.                                                                      (7) 

GEOMETRICAL ASPECTS AND ANALYSIS 

Characteristics of fibre filled lamina - volume fraction and weight fraction - woven roving, in-plane random fibres - fibre orientation 

- void - fibre orientation during flow, failure theories - laminate design consideration - stress analysis of laminated composite 

beams, plates and Shells - vibration and stability analysis - reliability of composites - finite element method of analysis - analysis 

of Sandwich Structures.                                                                                                                                                                 (8) 

 

 

 



  

 

FATIGUE AND CREEP IN COMPOSITE MATERIALS 

Fatigue - S-N curves - Fatigue behaviours of CMCs - Fatigue of particle and whisker reinforced composites - Hybrid composites 

- Thermal fatigue - Creep.                                                                                                                                                              (7) 

TOTAL : 45 

 

 

TEXT BOOKS 

1.      Mallick P.K., "Fiber-Reinforced Composites: Materials, Manufacturing and Design", CRC Press, 2013. 

2.      Agarwal B.D., Broutman L.J. and Chandrashekhara K, "Analysis and Performance of Fiber Composites", John Wiley and 

Sons, New York, 2006. 

REFERENCES 

1.      Chawla, Krishan K, "Composite Materials Science and Engineering", Springer, 2012. 

2.      Matthews F.L., and Rawlings R.D, "Composite Materials: Engineering and Science", CRC Press and Woodhead Publishing 

Limited, 2002. 

3.      Hull D., and Clyne T. W, "An Introduction to Composite Materials", Cambridge University Press, 2nd  Edition, 2012. 

4.      Peters S. T, "Handbook of Composites", Chapman & Hall, 2012.
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15MEE17 - ENGINEERING POLYMERS, COMPOSITES AND ALLIED 

MANUFACTURING PROCESSES 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Choose manufacturing processes for polymers and PMC materials to obtain required shapes by applying product 

design considerations 

CO2    :  Find the processes to develop new ceramic and cermet materials for manufacturing of high temperature cutting tools 

by applying design considerations 

CO3    :  Develop and characterize the nano-composites,  MMCs, CMCs and PMCs for the engineering applications using 

secondary processing methods 

CO4    :  Synthesize, characterize, compaction and sintering of metal powders for application of P/M parts using powder metallurgy 

techniques 

CO5    :  Synthesize and characterize the nanostructured materials for fabricating electronic devices, MEMS, magnetic, electronic 

and optical sensors and fabricating carbon nano structured materials for fuel cell and energy storage applications 

 

SHAPING PROCESSES FOR PLASTICS 

Properties of polymer melts - extrusion - production of sheet and film - fibre and filament production (spinning) - coating 

processes - injection molding - compression and transfer molding - blow molding and rotational molding - thermoforming. 

casting - polymer foam processing and forming - product design considerations.                                                                     (8) 

RUBBER-PROCESSING  TECHNOLOGY 

Rubber processing and shaping - manufacture of tyres and other rubber products - product design considerations .           (5) 

SHAPING PROCESSES FOR POLYMER MATRIX COMPOSITES 

Materials for PMC - open mold processes - closed mold processes - filament winding - pultrusion process - other PMC shaping 

processes.                                                                                                                                                                                       (4) 

PROCESSING OF CERAMICS AND CERMETS 

Processing of traditional ceramics - processing of new ceramics - processing of cermets - product design considerations. (4) 

APPLICATION OF COMPOSITES 

Composites including nano-composites for electrical, superconducting and device applications, fabrication of nano-composites, 

secondary processing and joining of various composite materials for structural applications and their fracture behavior and 

safety.                                                                                                                                                                                              (9) 

POWDERS 

Production and characterization of powders, compaction of metal powders - die compaction, isostatic pressing, powder forging, 

powder rolling and extrusion, pressure less compaction techniques, hot pressing and hot isostatic pressing, sintering of powder 

compacts, liquid phase sintering, sintering furnaces, post sintering operations, applications of P/M parts.                             (7) 

 



  

INTRODUCTION TO NANO MATERIALS  

shifted to composite materials  

Nano structured materials, low-dimensional structures: quantum wells, quantum wires, and quantum dots, nano clusters &nano 

crystals, electronic and optical properties of nano crystallites,  metallic and semiconducting  super lattices, synthesis of 

nanostructured  materials, fabrication and characterization  of nano electronic devices and MEMS, basics of synthesis and 

characterization of nano-multi-component systems for sensors (magnetic, electronic and optical) and electrodes, synthesis and 

fabrication of carbon nano structures for fuel cell and energy storage applications.                                                                  (8) 

TOTAL : 45 

TEXT BOOKS 

1.      Mikell P. Groover, "Fundamentals of Modern Manufacturing Materials, Processes and Systems", 4th  Edition, John wiley & 

sons, Inc. 2015 

2.      Ajayan P. M., Schadler L. S., and Braun P. V, "Nanocomposite Science and Technology", John Wiley & Sons, Inc., 2014. 

 

REFERENCES 

1.      Charles A. Harper, "Modern Plastics Handbook", McGraw-Hill, 2010 

2.      Sperling L.H., "Introduction to Physical Polymer Science", 3rd  Edition, John Wiley & Sons, 2011 

3.      Chawla K.K., "Ceramic matrix composites", 1st Edition, Chapman & Hall, 2013. 

4.      Randall M German, "A-Z of Powder Metallurgy (Metal Powders Technology)", Elsevier science, 2007. 

5.      Upadhyaya G. S., "Powder Metallurgy Technology", Cambridge International Science Publishing, 2002.
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15MEE18 - INDUSTRIAL ROBOTICS 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Examine the configuration of a robot and suggest a robot for a particular operation (pick and place, welding, vision, 

climbing etc.). 

CO2    :  Calculate the position, velocity and acceleration for a robot manipulator and solve the forward and inverse kinematics. 

CO3    :  Calculate mass and inertia for the links of a robot manipulator and also find its forward and inverse dynamics. 

CO4    :  Choose appropriate vision system for the robot and then extract these images to get the desired output. 

CO5    :  Write program to determine path for obstacle avoidance for a specific task, and can solve using matrix laboratory 

software. 

INTRODUCTION 

Brief history of robots, robot definitions, today's practical importance of robot applications, challenges faced by robots in industrial 

situations, future scope of robotics.                                                                                                                                               (3) 

GENERAL CONSIDERATION OF ROBOTIC MANIPULATORS 

Introduction - Brief history of robotics- Robot geometrical configurations - wrist and gripper subassemblies - robot drive systems 

- robot software.                                                                                                                                                                              (5) 

KINEMATICS OF ROBOT MANIPULATORS 

Homogeneous representation of objects, robot manipulator joint coordinate system, Euler angles and Euler transformations, 

Denavit- Hartenburg (D-H) representations, direct kinematics in robotics, inverse kinematic solutions, geometrical approach in 

inverse Kinematics, Jacobian of transformation in robotic manipulation.                                                                                  (12) 

ROBOT WORKSPACE AND MOTION TRAJECTORY DESIGN 

General Structure of robotic workspaces, robotic workspace performance index, extreme reach of robotic hands, robotic task 

description, robotic motion, trajectory design, general design considerations on trajectories, 4-3-4 trajectory, 3-5-3 trajectory, 

simulation of robotic workspaces.                                                                                                                                                  (8) 

MOTION CONTROL OF ROBOTIC MANIPULATORS 

General arm control system - open and closed loop control systems error controlled robotic dynamics - control structure of 

amplifier- control of a single axis robotic arm, common control systems for industrial robots, force control of robotic manipulators. 

(9) 

ROBOT SENSING AND ROBOT VISION SYSTEM 

Desirable features of sensor- range sensors - proximity sensors - tactile sensors-force sensors, torque sensing detectors - TV 

cameras - illumination techniques - fundamentals of image processing visual data acquisition - image enhancement - image 

segmentation - image extraction and recognition- object and model matching - image extraction. Typical vision systems, robot 

programming languages - characteristics of robot- level languages - characteristics of task level languages, simulation languages. 

(8) 

TOTAL : 45 



  

TEXT BOOK 

1.      Fu.K S, Gonzales .R.C., and Lee.C.S.G., "Robotic Control, Sensing, Vision and Intelligence", McGraw Hill International, 

2006. 

2.      Ashitava Ghushal ñRobotics : Fundamental Concepts and Analysisò, Oxford, 2006. 

REFERENCES 

1.  Mikell.P.Groover,  MitchellWeiss, Tooger.N.Nager,  and NicholasG.Odrey,  "Industrial Robotics Technology, Programming 

and Applications", McGraw Hill International, 2004. 

2.      Richard.D.Klafter,  Thomas.A.Chmielewski,  and Michaelnegin,  "Robotic Engineering - An Integral Approach", Prentice 

Hall of India, 2002.
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15MEE19 - BIO MATERIALS 
ASSESSMENT : THEORY 
 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
 
CO1    :  Identify the suitable material for human implants and perform mechanical and tribological characterization. 
 
CO2    :  Choose a bio compact material (calcium phosphate, ceramic, glass, bioinert ceramics, polymeric, HDPE, 
hybrid, metals and alloys, Ti Alloys - Co-Cr-Mo, Ni or Ta-Based Alloys - Other Non-Ferrous alloys) for a orthopedic joints. 
 
CO3    :  Develop successful implants (biological, mechanical, morphological Compatibility) for dental and bone 
applications. 
 
CO4    :  Carry out experiments for biomaterials, metals , ceramics polymers, micro/nano Surface modification, 
micro/nano fabrication to find the tensile strength and micro structure (SEM,AFM) evaluation (bonding , particle dispersion, 
size of the particle , internal defects ). 
 
CO5    :  Estimate the percentage of reinforcement (particle, fiber, laminates) to increasing the strength (tensile, flextural, 
bending, fatigue, wear, and corrosion) under specified constraints (density) for human implants. 
 
CO6    :  Design a suitable shape of the implants for orthopedic joint applications. 
 
FUNDAMENTALS OF BIOMATERIALS AND BIOCOMPATIBILITY 
Overview - Introduction - definitions and their Implications - Biomaterial - Biocompatibility -Host response - Cell-Material 
Interactions - Experimental Evaluation of Biocompatibility - In vitro Tests - In vivo Tests - Steps for characterizations of 
biomaterials - Broad overview of Fundamentals.                                                                                                                                                    
(7) 
 
MATERIALS FOR ORTHOPAEDIC APPLICATIONS 
Overview- Introduction - Structure and Properties of Hard Tissues - Processing and Properties of Bioceramics and 
Bioceramic Composites  - Calcium Phosphate  Based Biomaterials  - Hydroxyapatite-Ceramic  Composites  - Glass-
Ceramics  Based Biomaterials - Mica Based Glass Ceramics - Other Bioglass-Ceramics - Bioinert Ceramics - Polymeric 
Biomaterials - Polymer Composites - Polymer-Ceramic Composites - HDPE-Hap-Al2O3 Hybrid Composites - Metals and 
Alloys in Biomedical Applications - Issues Limiting Performance of Metallic Biomaterials - Wear of Implants - Corrosion of 
Metallic Implants - Ti-Based Alloys - Co- Cr-Mo, Ni or Ta-Based Alloys - Other Non-Ferrous Metals and Their Alloys - 
Coating on Metals.                                          (12) 
 
TITANIUM DENTAL IMPLANT SYSTEMS 
Overview - Introduction - Requirements for Successful Implant Systems - Biological Compatibility - Mechanical 
Compatibility - Morphological Compatibility - Osseo integration and Bone/Implant Interface - Integrated Implant System.                            
(7) 
 
PROCESSING OF BIOMATERIALS 
Overview - Introduction - Processing of Biomaterials - Metals - Ceramics - Polymers - Biocomposites - Sterilization - 
Processing for Scale - Micro/Nano Surface Modification - Micro/Nano Fabrication-Tensile testing, microscopy 
(SEM,AFM)evaluation.  (7) 
 
BIOMATERIAL APPLICATIONS 
Overview - Introduction - Applications in Medicine, Biology, and Artificial Organs - Cardiovascular Medical Devices ï 
Extracorporeal Artificial Organs - Orthopedic Implants - Dental Implantation - Bioadhesive - Opthalmologic Applications - 
Cochlear Prosthesis - Drug Delivery - Tissue Engineering - 2-D and 3-D tissue engineering applications and their 
mechanical characterization ïArray Technologies and Specific Medical Applications.                                                                                                                       
(12) 

TOTAL : 45 
 
 



  

REFERENCES 
1.      Joon. B. Park and Joseph D. Bronzino 'Bio Materials - Principles and Applications', CRC press, 2010. 
2.      Park J. B. and Lakes R.S., 'Bio Materials - An Introduction', Plenum Press, New York, 2009 
3.      BikramjitBasu, Ashok Kumar and Katti S., 'Advanced Biomaterials - Fundamentals, Processing and Applications', 
John 
Wiley & Sons, INC, Publication, 2009. 
4.      Dee KC, Puleo and DA, Bizios R, 'An introduction to tissue-biomaterial interactions', John Wiley & Sons, 2007. 
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15MEE20 - WORK SYSTEM DESIGN 
 
ASSESSMENT : THEORY 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
 
CO1    :  Design a system, component,  or process to meet desired needs within realistic constraints such as 
economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability. 
 
CO2    :  Calculate Work Measurement  with various types and techniques will be able to apply the time study for job 
and equipment selection 
 
CO3    :  Design, implement and improve systems that include people, materials, information, equipment, and energy. 
 
CO4    :  Compare the operations and using systematic approach to improve the shop floor operations. 
 
CO5    :  Develop equipment and devices by considering ergonomic factors. 
 
PRODUCTIVITY 
Definition - Reasons for low productivity - Methods to improve productivity - Concept of work study and productivity - 
Possibility guides - Methods study - Scope of motion and time study- Productivity measurement - Productivity models - 
Kurosawa structural approach, Lawlor's approach, Gold's approach, Quick Productivity Appraisal approach (QPA), Inter-
firm comparison (IFC) - Work methods design.                                                                                                                                                                   
(9) 
 
METHOD STUDY 
Total work content, Developing methods - Process analysis - Process charts, Process flow charts - Multiple activity charts - 
Man and machine chart - Two handed process chart - String diagram - Travel chart - Cycle graph - Chrono-cycle graph - 
Therbligs - Micro motion and memo motion study - Simo chart - Principles of motion economy - Development and 
installation of new method. (9) 
 
WORK MEASUREMENT AND ITS METHODS 
Work sampling - Various techniques of work - Measurement of work - Stopwatch time study & its procedure - Job selection - 
Equipment and forms used for time study - Rating, methods of rating, allowances and their types - Determining time 
standards from standard data and formulas - Predetermined motion time standards - Work factor system - Methods time 
measurement, Analytical Estimation.                                                                                                                                                                
(9) 
 
APPLIED WORK MEASUREMENT 
Measuring work by physiological methods - Heart rate measurement  - Measuring oxygen consumption-  Establishing 
time standards by physiology methods - Methods time measurement (MTM) and its application to production and 
maintenance - Organization and methods (O&M) - Wage incentive plans.                                                                                                   
(9) 
 
ERGONOMICS 
Motion economy- Ergonomics practices - Human factors Engineering - Human performance in physical work under heat, 
cold, illumination, vibration, noise, pollution, static and dynamic conditions, human body measurement - Layout of 
equipment - Seat design - Design of controls and compatibility - Environmental control - Vision and design of displays. 
Design of work space, chair table.                                                                                                                                                                                      
(9) 

TOTAL : 45 
 

TEXT BOOKS 
 
1. Groover, M. P. Work Systems and the Methods, Measurement, and Management of Work, New Jersey: Pearson Education 
Inc, 2007. 
2. Niebel, B. and Freivalds, A. Methods, Standards, and Work Design, 12th Edition, Boston: McGraw-Hill, 2013. 



  

REFERENCES 
 
1.      Barnes, R.M. ñMotion and Time Studyò, John Wiley and sons, 2002. 
2.      Bridger, R.S. ñIntroduction to Ergonomicsò, McGraw Hill, 1995. 
3.      ñIntroduction to work studyò, ILO, 3rd  edition, Oxford & IBH publishing, 2001. 
4.      Konz, S. and Johnson, S. ñWork Design: Industrial Ergonomicsò, 5th  Edition, Holcomb Hathaway. 
5.      Marvin, E., Mundel. And David, L. ñMotion & Time Study: Improving Productivityò, Pearson Education, 2000. 
6.      PremVrat, ñProductivity Management- A systems approach", Narosa publishing, 1998. 
7.      Sanders Mark, S. and McCormick Ernert, J. ñHuman Factors in Engineering and Designò, McGraw-Hill Inc, 1993.
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15MEE22 - PLANT LAYOUT AND MATERIAL HANDLING 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Identify and analyse the problems in the existing layout/ material handling system and shall be able to the optimize the 

layout/ material handling system 

CO2    :  Demonstrate their knowledge, techniques and will be able to design an efficient plant layout and material handling 

systems for a given system. 

CO3    :  Select the appropriate techniques to evaluate the material flow and application of computer aided layout design. 

CO4    :  Develop algorithms for new planning layouts for typical applications in the industries and Suggesting appropriate 

material handling strategies in the industries. 

CO5    :  Identify, analyze, solve technical problems and successfully complete a comprehensive  design project related to 

mechanical or manufacturing fields. 

INTRODUCTION 

Objectives and criteria for facilities planning and industrial plant design.                                                                                   (2) 

PLANT LAYOUT 

Plant location - Factors affecting location, selection, application of transportation problems, assignment problems in layout 

design.                                                                                                                                                                                            (9) 

TYPES OF PLANT LAYOUT AND LAYOUT PLANNING 

Types of manufacturing system - types of plant layout and practical application - preliminary enterprise design activity - design 

process - factors influencing plant layout - design considerations - steps in planning- safety measures.                                (9) 

QUANTITATIVE EVALUATION OF PLANT LAYOUT 

Material flow - flow planning criteria, flow possibilities - design of material flow pattern conventional and quantitative techniques 

for analyzing material flow. Application of computer aided layout design.                                                                                  (8) 

MATERIAL HANDLING AND ANALYSIS 

Organization for material handling - relationship with plant layout - objectives, scope, principle and importance of material 

handling, selection and replacement of material handling equipments and analysis of handling problems.                            (8) 

MATERIAL HANDLING SYSTEMS 

Basic material handling systems - types of material handling equipments used for different applications - their selections and 

characteristics, auxiliary equipments, safety in operation.                                                                                                           (9) 

TOTAL : 45 

TEXT BOOKS 

1.  Richard L Francis, Leon F McGinnis, Jr., and John A. White,"Facility Layout and Location - An Analytical Approach", 

Prentice Hall of India (P) Ltd., New Delhi , 2005. 



  

2.      Choudary.R.B. andTagore.G.R.N., "Plant Layout and Material Handling", Khanna Publishers, New Delhi, 2005. 

3.      James Apple "Plant layout & Materials Handling" John Wiley & Sons, NY, 1976. 

REFERENCES 

1.      Muthur,"Practical Plant Layout", McGraw Hill, New York, 1976. 

2.      Moor, "Plant Layout and Design", McMillan India Ltd., 1978.
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15MEE23 - BUSINESS PROCESS REENGINEERING 
ASSESSMENT : THEORY 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
 
CO1    :  Gain knowledge about BPR, Factors affecting BPR operations and design BPR techniques. 
 
CO2    :  Use BPR tools, utilize concepts of BPR, analyse cost / Benefit and appreciate the need of IT in BPR. 
 
CO3    :  Incorporate changes in the business operation based on market demand and implement same in manufacturing 
system. 
 
CO4    :  Select an appropriate practice of the business re-engineering project by taking the practical situations into consideration. 
 
CO5    :  Provide the most feasible practical solution to the problem keepin in mind the considerations of business automation, 
value , processes and risks in launching the business reengineering project. 
 
INTRODUCTION TO BPR 
 
Definition; the paradigm shifts in production; the need for BPR, advantages and benefits of BPR, constraining factors, challenges, 
the positioning concept; the re-engineering visions; The BPR Lifecycle Methodology, Guidelines for BPR steps, Role of Information 
Technology in BPR; process Improvement and Process Redesign; BPR Experience in Indian Industry.                                 (9) 
 
METHODOLOGIES AND TOOLS FOR BPR 
 
Process management; dynamic business re-engineering change framework; steps to reengineer the process. Tools used in 
Modelling the Business: flow-charting, business activity maps, relational diagrams, benefit/cost analysis. The enabling role of 
information technology in business re-engineering.  Conceptual Foundation of Business Process Re-engineering;;  Process 
Identification and Mapping; Role/Activity Diagrams;                                                                                                                    (9) 
 
CHANGE MANAGEMENT 
 
Planned changes in business re-engineering projects; challenges of business change; business change development. Success 
factors in re-engineering. The assessment of business re-engineering. Process Visioning and Benchmarking. Business process 
Improvement, Business Process Redesign; Man Management for BPR mplementation; Re-organizaing People and Managing 
Change.                                                                                                                                                                                          (9) 
 
GOVERNANCE & BPR 
 
Total Quality Management, Risk Management, Organizational Structures, BPR Project Management, The Power of Habit in 
organizations. The role of eLearning environments. Applications, gaming, BPR facilitation, BPR in Software Development, 
Basic principles, Relation to BPR.                                                                                                                                                 (9) 
 
BEST PRACTICES IN BPR 
 
Research & Practice, Perspectives in BPR, Discussion on research challenges, and practice challenges for industry and 
governments Case studies: Nissan, Chrysler, Hewlett Packard etc. Work flow systems, Imaging technology, Floware, Business 
design facility tools, Risk and impact measurement.                                                                                                                    (9) 
 

TOTAL : 45 
 
TEXT BOOKS 
1.      Davenport, ñProcess Innovation: Reengineering work through information technologyò. Harvard Business School Press, 
1993. 
2.       Hammer & Champy, ñReengineering  the Corporation: A Manifesto for Business Revolutionò Harper Business Books, 
1993. 
3.      Hammer & Stanton, ñThe Reengineering Revolutionò Harper Collins. London, 1995. 



  

4.      Hansen, ñAutomating Business Process Reengineeringò Prentice Hall, New Delhi, 1993. 
5.      Johansson,  McHugh, Pendlebury  & Wheeler, ñBusiness Process Reengineering: BreakPoint Strategies for Market 
Dominanceò, Wiley, New Delhi, 1993. 

 
REFERENCES 
1.  Harmon, P, ñBusiness Process Change : A Guide for Business Managers and BPM and Six Sigma Professionalsò, Elsevier/ 
Morgan Kaufmann Publishers, 2007. 
2.      R. Anupindi et al., ñManaging Business Process Flows: Principles of Operations Managementò, Pearson Education Inc, 
2006. 
3.      Kock, N.F., ñProcess Improvement and Organizational Learning: The Role of Collaboration Technologiesò, Idea Group, 
1999. 
4.      Walford, R.B., ñBusiness Process Implementation for IT Professionals and Managersò Artech House, 1999.



  

L T P C 

3 0 0 3 

 

15MEE24 - PROJECT MANAGEMENT 
 

ASSESSMENT : THEORY 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
 
CO1    :  Demonstrate a project, production systems, project planning, networking and basic scheduling with AOA and AON 
networks. 
 
CO2    :  Plan and manage the time effectively by Time/Cost Tradeoffs or Cost Tradeoffs in Projects and to utilize the resources 
optimally. 
 
CO3    :  Plan, implement, monitor, control the project with PERT/Cost, to improve the team building and leadership qualities to 
complete the project in the shortest span of time. 
 
CO4    :  Assess the performance of a production system and to justify them for new products considering financial constraints. 
 
CO5    :  Employ management tools like MRP I, MRP II, JIT, Waste elimination techniques to identify, control and eliminate both 
bottlenecks and constraints in project. 
 
INTRODUCTION 
Project management- an overview, project identification and Screening; Project Appraisal. Introduction to Production Systems 
and a Generalized Model of Production. Life cycle of a Production System and Major managerial Decisions.                       (7) 
 
PROJECT PLANNING 
Development of Project Network; Project Representation; Consistency and Redundancy in Project Networks; Project Scheduling- 
Basic Scheduling with A-O-A Networks; Basic Scheduling with A-O-N Networks; Project Scheduling with Probabilistic Activity 
Times.                                                                                                                                                                                             (7) 
 
TIME MANAGEMENT 
Time/Cost Tradeoffs in Projects -Linear Time - Cost Tradeoffs in Projects: A Heuristic Approach; Resource Considerations in 
Projects - Resource Profiles and leveling. Limited Resource Allocation.                                                                                    (8) 
 
PROJECT IMPLEMENTATION 
Project Monitoring and Control with PERT / Cost. Team Building and Leadership in Projects; Project Completion - Project 
Completion, Review and Future directions.                                                                                                                                  (8) 
 
DECISION MAKING IN MANAGEMENT 
Financial Evaluation of Production Related Decisions- Performance Measures of a Production System. Financial Evaluation of 
Capital Decisions. Decision Trees and evaluation of risk; Designing Products & Services - Introducing New Products and 
Services, Product Mix Decisions.                                                                                                                                                  (8) 
 
MANAGEMENT CONTROLS 
Fundamentals of MRP I & MRP-II, Toyota production system - evolution of JIT - Waste elimination techniques - Pull control - 
kanban, kaizen. Lean manufacturing - agile manufacturing, Value chain analysis, Theory of Constraints (TOC) - bottleneck vs 
constrained resource - bottleneck identification and elimination - drum buffer rope systems.                                                  (7) 
 
TOTAL : 45 
 
TEXT BOOKS 
 
1.      Shtub A., Bard J. F. & Globerson S., "Project management: engineering, technology, and implementation", 2nd  Edition 
Prentice Hall, 2004. 
2.      Lock D., "Project management", Gower Publishing Ltd., 9th  Edition, 2007. 
3.      Kerzner H., "Project Management: A Systems Approach to Planning, Scheduling and Controlling", John Wiley & Sons, 11th

 

Edition, 2013.



  

REFERENCES 
 
1.      Murthy P.R., "Production and Operations Management", New Age International (P) Ltd. Publishers,2nd  Edition, 2006. 
2.      Mayer R.R., "Production Management", McGraw-Hill, 1968. 
3.      Harding H.A., "Production Management", Macdonald and Evans Ltd, 1974.
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15MEE25 - QUANTITY PRODUCTION METHODS 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Relate and compare various manufacturing systems and suitable levels of production (Job, batch, mass and Quantity) 

and exploring the possibility of implementing automation in the manufacturing sector. 

CO2    :  Create sequential manufacturing steps for common engineering components and small size products in large volume 

by using different types of engineering production methods, 

CO3    :  Generate Process planning and scheduling techniques for quantity production in automatic lathes and design jigs and 
fixtures for machining. 

CO4    :  Employ and practice group technology, inspection and quality control methods, computers and robotics for quantity 
production. 

CO5    :  Demonstrate quantity production methods for non-traditional manufacturing processes as well as for various ceramic 
and polymer products. 

INTRODUCTION 

Introduction - Engineering production; Aim and objectives, history of progress, definition and requirements. Levels of production; 

piece, batch, lot, mass and quantity production, mechanization and automation; need, degree and types of automation, Role of 

automation on industrial production.                                                                                                                                             (9) 

QUANTITY PRODUCTION METHODS 

Classifications  and methods - Broad classification of engineering production methods. Major sequential steps in industrial 

production; performing, semi finishing, treatments finishing and assembly and inspection at different levels. Quantity production 

methods of common engineering components; metallic rods, bars, plates, sheets, tubes and wire; shafts and spindles. Metallic 

discs, pulley, rims, clutches and cams; threaded objects; screws, bolt and nuts, and lead screws different types of bearings; 

gears ( teeth); comparison of the methods w.r.t. process, productivity, product quality and economy automobile parts; engine 

block, piston, connecting rod and crank shaft. Methods of quantity production of cutting tools and tool inserts. Small size 

products in large volume; pins, clips, needles, metallic caps of bottles, washers, metallic utensils, chain links, paste tubes and 

coins; Quantity production by spinning, bulging.                                                                                                                          (9) 

QUANTITY PRODUCTION APPLICATIONS 

Applications of quantity production-Process planning and scheduling for quantity production in single spindle automatic lathe, 

transfer machines, CNC machine tools, Design and use of jigs and fixtures in machine shops.                                              (9) 

QUANTITY PRODUCTION MECHANIZATION 

Mechanization of quantity production- Group technology; principle and application in quantity production. Inspection and quality 

control in quantity production. Computers and robotics in quantity production.                                                                         (9) 

QUANTITY METHODS FOR NON-TRADITIONAL PROCESSES 

Quantity methods for non-traditional processes- Quantity production by non-traditional manufacturing processes. Methods and 

systems of quantity production of various ceramic and polymer products of common use.                                                      (9) 



  

TOTAL : 45 

TEXT BOOKS 

1.      Groover, "Fundamentals of Modern Manufacturing: Materials, Processes, and Systems", John Wiley & Sons, 4th  Edition, 

2010. 

2.      Sherif D. El Wakil., "Processes and design for manufacturing", PWS Pub. Co, 2nd  Edition, 1998. 

3.      Kalpakjian S., "Manufacturing engineering and technology", Addison-Wesley Pub. Co, 3rd  Edition, 2009. 

 

REFERENCES 

1.      Paul Degarmo E., Black J.T. and Ronald A. Kohser, "Materials and Processes in Manufacturing", 11th  Edition, 2012. 

2.      Ghosh A, &Mallik A.K., "Manufacturing science", East West Press, 2nd  Edition, 1999.
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15MEE26 - PRODUCTION PLANNING AND CONTROL 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Synthesize the elements, processes, and technologies comprising the field of Manufacturing Planning and Control 

(MPC). 

CO2    :  Develop knowledge on Demand management theories and techniques - forecasting, aggregate and disaggregate 

planning, capacity management, lot sizing and scheduling. 

CO3    :  Relate Enterprise Resource Planning (ERP) - How MPS decisions are supported by ERP. 

CO4    :  Compare and contrast different inventory models based on product types.. 

CO5    :  Demonstrate knowledge on material requirement planning. 

FACILITIES LOCATION AND LAYOUT 

Introduction - plant location - facilities layout - classification of layout - modular design concepts- facilities layout in manufacturing 

- layout design procedures - Computerized Relative Allocation of Facilities (CRAFT) - features and benefits of CRAFT. Automated 

layout design program (ALDEP), Computerized relationship layout planning (CORELAP)                                                   (4+4) 

FORECASTING 

Introduction - forecasting - Techniques - simple averaging method - moving averages - exponential smoothing - SES. Holt's 

linear method - Holts- Winter trend and seasonality method. Box -Jenkins method - time series - autocorrelation - autoregressive 

models - moving average models.                                                                                                                                            (4+4) 

AGGREGATE PLANNING 

Introduction - Linear Decision Rules ( LDR) - Alternatives for responding to fluctuation in orders - time sequence of decisions , 

Cost involved in planning production and employment - mathematical programming models.                                             (4+4) 

DISAGGREGATE PLANNING 

Introduction - Disaggregation - Master Production Schedule (MPS) - Role of MPS - Inputs / output of MPS - an MPS approach 

to production strategy. MPS terminology - MPS performance measures - Bill of Materials (BOM) - types.                         (4+4) 

INTRODUCTION - measuring Capacity - available capacity. Loads - Planned and unplanned loads. Capacity expansion strategy 

- Capacity management - capacity control and planning. Capacity Requirement Planning (CRP) - Inputs/ outputs - scheduling 

strategies -finite vs infinite loads - benefits and Drawbacks of CRP.                                                                                      (4+4) 

LOT SIZING RULES 

Fixed order quantity (FOQ) - Economic Order Quantity (EOQ) - lot for lot. Fixed period requirements (FPR), Periodic Ordering 

Quantity (POQ), Least Unit Cost , least total cost, part period balancing, Wagner - Whitin Algorithm.                                 (4+4) 

 



  

SCHEDULING DECISION RULES 

Scheduling techniques - FCFS - EDD - SPT- LIFO- LST- LT. Critical ratio - least change over cost - Single machine sequencing. 

Two / N - machine scheduling problems - Johnson's algorithm. Job shop scheduling                                                          (4+4) 

 

CASE STUDIES (only class room discussions) 

Design of Continuous flow manufacturing systems, Multi agent manufacturing planning and control systems, implementation of 

Kanban in a process plant, design and implementation of integrated production planning system.                                     (2+2) 

TOTAL : 60 

 

TEXT BOOKS 

1.      Mukhopadhyay SK., "Production Planning and Control: Text And Cases", Phi Learning, 2nd  Edition, 2007. 

2.      James B. Dilworth, "Operations Management - Design, Planning And Control For Manufacturing And Services", Mcgraw 

Hill International Edition, 1992. 

EFERENCES 

1.      Samson Eilon "Elements of production planning and control", Universal Book Corpn,1984 

2.      Elwood S. Buffa and Rakesh K. Sarin, "Modern Production / Operations Management", 8th  Edition John Wiley and Sons, 

2000. 

3.      KanishkaBedi, "Production and Operations Management", Oxford University Press, 2nd  Edition, 2007. 

4.      Melynk, Denzler, "Operations Management - A Value Driven Approach", Irwin Mcgrawhill. 

5.      Norman Gaither, Frazier G., "Operations Management", Thomson Learning, 9th  Edition IE, 2007.
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15MEE27 - LEAN AND AGILE MANUFACTURING 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Identify bottlenecks in the value chain and improve the efficiency of the value chain. 

CO2    :  Evaluate an "AS IS analysis" irrespective of the product type. 

CO3    :  Discriminate the difference between an efficient and inefficient supply chain. 

CO4    :  Demonstrate and understanding of coupling lean and agile system. 

CO5    :  Decide inputs for locating the decoupling points in a supply chain to optimum functionality. 

INTRODUCTION TO AGILE MANUFACTURING 

Concepts of agility - agile manufacturing system - agile relationship models - products, services enrichment of each customer 

- enrichment chain - moving from one time product to providing customer enrichment.                                                            (9) 

AGILE BUSINESS STRATEGIES 

Generally accepted accounting principles - activity based costing - time based costing - budgeting procedures - dysfunctional 

organization and information systems - betrayal of trust - not sharing information - empowerment - enterprise integration - 

concurrent operations - external barriers.                                                                                                                                     (9) 

INTRODUCTION TO LEAN MANUFACTURING SYSTEM 

Basic concepts of lean - elements of lean - functional areas of lean - Lean techniques - procedure to implement lean in 

manufacturing industries - prerequisites of becoming lean in manufacturing system - education and training.                       (9) 

LEAN MANUFACTURING PRACTICES 

System model for lean manufacturing  - interaction between production workmen influences and production strategies - 

performance impacts of the lean manufacturing system - relationship between lean manufacturing practices and performance 

measures.                                                                                                                                                                                       (9) 

IMPLEMENTATION OF LEAN MANUFACTURING SYSTEM 

Lean manufacturing program - lean flow - paths of implementing lean manufacturing system - preparing and motivating people 

- roles in the change process - methodologies for change - environment for change - model of success factors in becoming lean. 

(9) 

TOTAL : 45 

TEXT BOOKS 

1.      Goldman, S.L. Nagal, R.N. and Press, K., "Agile Competitors and Virtual Organizations", Van Nostrand Reinhold, New 

York, 1995. 

2.      Liker, J.K., "Becoming lean", Productivity Press, Oregan, 1997. 



  

3.      Nick and Rick, "Lean Evolution: Lessons From The Workplace", Cambridge University Press, 2006. 

 

REFERENCES 

1.      Montgomery, J.C. and Levine, L.O., "The Transition to Agile Manufacturing", ASQC Quality Press, Wisconsin. 1995. 

2.      William M., Feld, "Lean Manufacturing Tools, Techniques and How to Use Them", The St. Lucie Press, Boca Raton, 2001. 

3.      Ronal G Askin, "Design and analysis of Lean Production System", John Wiley & Sons, 2002. 

4.  Bicheno, John Holweq, and Matthias., "The Lean Toolbox: The Essential Guide to Lean Transformation",  4th  

Edition, Picsie Books, 2009. 
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15MEE29 - MANUFACTURING SYSTEMS MANAGEMENT 

ASSESSMENT : THEORY 

COURSE 

OUTCOMcost 

 

 

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

CO1    :  Gain knowledge on the manufacturing and management methodologies  besides types of manufacturing systems, 

plan, design layout, material flow and optimize & manufacturing operations. 

CO2    :  Perform Scheduling of tools and machines for improved efficiency and management systems. 

CO3    :  Make cost analysis and get exposure to global manufacturing. 

CO4    :  Develop skills necessary to effectively analyze and synthesis the many interrelationships inherent in complex socio- 

economic productive systems. 

ESSENTIALS OF A MANUFACTURING SYSTEM 

Production and Manufacturing - input and output of production system. System definition - system design. Modes of production 

- types of production - mass, batch and job shop - characteristics. Integrated Manufacturing System (IMS)                          (9) 

PROCESS SYSTEM FOR MANUFACTURING 

Flows in manufacturing system - Material and technology information flow-Logistics. Product Planning and Design - Product 

Structure Explosion. Process Planning-Process Design, Operation Design and Optimal Routing Design, Line Balancing. Layout 

Design - Systematic Layout Planning (SLP) - mathematical layout design - Production Flow Analysis. Logistic Planning- Distribution 

Problems, Manufacturing Optimization-Evaluation of Criteria for Manufacturing Optimization.                                              (12) 

MANAGEMENT SYSTEMS FOR MANUFACTURING 

Managerial Information Flow - Decision Problems in Managerial Information Flow, Aggregate Production Planning - Production 

Planning - Short Term and Multiple Objective Production Planning, Product Mix and Lot Size Analysis, Material Requirement 

Planning (MRP), Production Scheduling - Operation Scheduling, Project Scheduling- Inventory System-Multiple Product Inventory 

Managements - Just In Time (JIT) Production.                                                                                                                           (12) 

VALUE AND SOCIAL SYSTEMS FOR MANUFACTURING 

Value/Cost flow in manufacturing systems-classification of costs, product cost structure, manufacturing cost, selling price, profit 

planning and break-even analysis, evaluation of capital investment, social manufacturing systems-strategy and tactics, corporate 

strategy, manufacturing strategy, global manufacturing-movements  towards globalization, international manufacturing.    (12) 

TOTAL : 45 

TEXT BOOK 

1.      Katsundo Hintomi, "Manufacturing Systems Engineering", Viva, Low Priced Student Edition, 2nd  Edition, 2004. 

REFERENCES 

1.      Donald Bowersox and David Closs, "Logistical Management - The Integrated Supply Chain Processes", Tata McGraw 



  

Hill, 2005. 

2.      Tarek Khalil, "Management of Technology", Tata McGraw Hill Pvt. Ltd., 2005.
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15MEE30 - ADVANCED FLUID MECHANICS 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Evaluate fluid velocities, accelerations, strain rates, stresses, and forces due to fluid stresses; Distinguish between 

incompressible and compressible flows 

CO2    :  Formulate problems using governing equations and obtain solutions for viscous flows in pipes and channels 

CO3    :  Distinguish between potential flows and rotational flows; Apply complex-variable theory to analyze and model some 

simple ideal flows 

CO4    :  Use boundary layer principles to analyze viscous flows over flat plates; Compute drag forces in laminar and turbulent 

flows 

FUNDAMENTALS AND GOVERNING EQUATIONS OF FLUID MOTION 

Definition and properties of Fluids, Fluid as continuum, Langragian and Eulerian description, Velocity and stress field, Fluid 

statics, Fluid Kinematics. Reynolds transport theorem, Integral and differential forms of governing equations: mass, momentum 

and energy conservation equations, Navier-Stokes equations, Euler equations, Bernoulli's Equation.                               (6+6) 

EXACT SOLUTIONS OF NAVIER-STOKES EQUATIONS 

Couette flows, Poiseuille flows, Fully developed flows in non-circular cross-sections, Unsteady flows.                              (6+6) 

POTENTIAL FLOWS 

Stream function and Velocity potential function, Circulation, Irrotational vortex, Basic plane potential flows: Uniform stream; 

Source and Sink; Vortex flow, Doublet, Superposition of basic plane potential flows, Flow past a circular cylinder, Magnus effect; 

Kutta-Joukowski lift theorem; Concept of lift and drag.                                                                                                            (6+6) 

LAMINAR BOUNDARY LAYERS 

Boundary layer equations, Boundary layer thickness, Boundary layer on a flat plate, similarity solutions, Integral form of boundary 

layer equations, Approximate Methods, Flow separation, Entry flow into a duct.                                                                  (6+6) 

TURBULENT FLOWS 

Introduction, Fluctuations and time-averaging,  General equations of turbulent flow, Turbulent boundary layer equation, Flat 

plate turbulent boundary layer, Turbulent pipe flow, Prandtl mixing hypothesis, Turbulence modeling.                               (6+6) 

TOTAL : 60 

TEXT BOOKS 

1.      Frank M. White, "Fluid Mechanics", Tata McGraw-Hill, Singapore, 6th  edition, 2008. 

2.      Muralidhar K. and Biswas G., "Advanced Engineering Fluid Mechanics", 2ndEdition, Narosa,2005. 

REFERENCES 

1.      Batchelor G.K., "An Introduction to Fluid Dynamics", Cambridge University Press, 1983. 

2.      Robert Fox W., Alan McDonald T., "Introduction to Fluid Mechanics", 4th Edition, John Wiley & Sons, 1995. 



  

3.      Frank M. White, "Viscous Fluid Flow", Third Edition, McGraw-Hill Series of Mechanical Engineering, 2006. 

4.      John D. Anderson Jr., "Modern Compressible Flow with Historical Perspective", McGraw-Hill, 1990. 

5.      Schlichting H., "Boundary Layer Theory", Springer Verlag, 2000. 

6.      Tennekes H. and Lumley J.L., "A First Course in Turbulence", The MIT Press, 1972.
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15MEE31 - REFRIGERATION AND AIR CONDITIONING 

(Use of approved refrigeration charts and Psychrometric Charts permitted) 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Perform basic calculations related to various refrigeration cycles and air conditioning processes. 

CO2    :  Differentiate between various types of refrigeration systems. 

CO3    :  Apply psychrometry principles. 

CO4    :  analyze thermodynamic  processes  occurring inside compressors,  condensers  and expansion  devices used in 

refrigeration systems . 

AIR CYCLE REFRIGERATION 

Review of thermodynamic principles of refrigeration. Bell Coleman air refrigeration - Aircraft cycle - simple, boot strap and 

regenerative cycle analysis - COP calculation.                                                                                                                        (3+3) 

REFRIGERANT SELECTION 

Properties, Eco - friendly refrigerants, Selection of Refrigerants.                                                                                                (2) 

VAPOUR COMPRESSION REFRIGERATION SYSTEM 

T-S and P-H charts - analysis - Performance of systems under varying operating conditions. Multi-stage refrigeration working 

principles.                                                                                                                                                                                   (6+6) 

BALANCING OF COMPONENTS 

Condensers - Air cooled, water cooled and evaporative condensers. Evaporator - flooded, dry expansion, shell and tube and 

double pipe. Compressors - reciprocating, rotary and centrifugal types. Expansion devices - capillary and TEV.              (6+6) 

VAPOUR ABSORPTION SYSTEMS 

Ammonia - water systems, three fluid systems. Water - lithium bromide system - Comparison - Steam jet refrigeration, solar 

refrigeration.                                                                                                                                                                               (6+6) 

AIR CONDITIONING 

Psychrometric processes - use of psychrometric chart - Bypass factor - air conditioning cycles - winter, summer and year round 

air conditioning systems - effective temperature - comfort conditions.                                                                                   (4+4) 

AIR CONDITIONING SYSTEMS 

Duct design (theoretical treatment) - economic considerations, methods - air distributing systems - humidification - air cleaning 

- controls - window air conditioners.                                                                                                                                          (4+4) 

TOTAL : 60 

 

 



  

TEXT BOOKS 

1.      Manohar Prasad, "Refrigeration and Air Conditioning", Wiley Eastern Ltd., Third Edition, 2007. 

2.      Domkundwar and Arora, "A course in Refrigeration and Air Conditioning", Dhanpat Rai and Co. (P) Ltd., 2007. 

REFERENCES 

1.      Arora C.P., "Refrigeration and Air Conditioning". Tata MC Graw Hill Publishing Company Ltd., New Delhi, 2010. 

2.      Roy J. Dossat, "Principles of Refrigeration", Prentice Hall of India Pvt. Ltd., 2005. 

3.      Thipse S.S., "Refrigeration and Air Conditioning", Jaico Publishing House, 2006. 

4.      Stoecker W.F. and Jones J.W., "Refrigeration & Air Conditioning", McGraw Hill Book Company, 1985.
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15MEE32 - ADVANCED THERMODYNAMICS 

(Use of Property Tables is permitted) 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Apply Maxwell's relations; Derive expressions for basic thermodynamic property relationships; Evaluate changes in 

thermodynamic properties 

CO2    :  Apply ideal gas, van der Waals and Redlich-Kwong equations of state to analyze thermodynamic processes undergone 

by various gases 

CO3    :  Analyze multi-component mixtures of ideal gases or real gases using various mixture models 

CO4    :  Apply First Law and Second Law principles to evaluate combustion-related processes and compute lost work 

THERMODYNAMIC PROPERTY RELATIONS 

Fundamental postulate of thermodynamics, Fundamental equations of thermodynamics for simple compressible systems, Maxwell 

relations, Relations for cp and cv, Relationships for calculating changes in internal energy, enthalpy and entropy, Joule-Thompson 

coefficient.                                                                                                                                                                                   (6+6) 

REAL GAS BEHAVIOR 

Real gas equations of state (EOS) e.g. van der Waals, Redlich-Kwong EOS, Determination of EOS model constants from 

critical point data, Property relationships for real gases, Ideal gas vs. real gas mixtures, Dalton and Amagat models, Mixture 

rules for real gas mixtures, Entropy of mixing.                                                                                                                         (6+6) 

MULTI-COMPONENT SYSTEMS 

Chemical work, Fundamental equations of thermodynamics for multi-component systems, Maxwell relations, Chemical work 

and chemical potential, Partial molar properties, Gibbs-Duhem equation.                                                                             (6+6) 

AVAILABILITY AND EXERGY 

Reversible work, Irreversibility, Availability functions for closed and open systems, Degradation of exergy, Second law efficiency, 

Applications to various thermodynamic processes.                                                                                                                 (6+6) 

COMBUSTION 

Combustion process, Enthalpy of formation, First-law analysis of reacting systems, Enthalpy and internal energy of combustion, 

Heat of reaction, Adiabatic flame temperature, Second law analysis of reacting systems.                                                   (6+6) 

TOTAL : 60 

TEXT BOOKS 

1.      Nag P.K., "Engineering Thermodynamics", 3rd  Edition, Tata McGraw-Hill, 2005. 

2.  Claus Borgnakke, Richard E. Sonntag, "Fundamentals of Thermodynamics", 7th  Edition, International Student Version, 

Wiley, 2009. 

 

 



  

REFERENCES 

1.      Jones J. B., Dugan R. E., "Engineering Thermodynamics", Indian Edition, PHI Learning Private Limited, 1996. 

2.      Michale Graetzel & Pierre Infelta, "The Bases of Chemical Thermodynamics", Overseas Ed., Overseas Press India Pvt. 

Ltd., 2006. 

3.      Dhar P. L., "Engineering Thermodynamics - A Generalized Approach", Elsevier, New Delhi, 2008. 

4.      Kenneth Wark, "Advanced Thermodynamics for Engineers", McGraw-Hill, 1994. 

5.      Dittman R.H., Zemansky M.W., "Heat and Thermodynamics", 7th  Edition, Tata McGraw-Hill, 2007. 

6.      Bejan A., "Advanced Engineering Thermodynamics", John Wiley, 1988.
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15MEE33 - CRYOGENICS 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Analyze different gas liquefaction systems and estimate their figure of merit 

CO2    :  Examine refrigeration systems used for above and below 2K and evaluate their performance parameters. 

CO3    :  Calculate the theoretical number of plates in rectification columns used for gas separation. 

CO4    :  Compare and choose appropriate system for measurement of temperature, pressure, flow rate, fluid quality, and liquid 

level at cryogenic temperatures. 

CO5    :  Design inner and outer vessel for cryogenic storage for given parameters of volume,pressure and material. 

CO6    :  Calculate pump-down time for a vacuum system. Choose appropriate insulation for a given cryogenic system and 

estimate the heat transfer rate through the insulation. 

GAS LIQUEFACTION SYSTEM 

System performance parameters - ideal system, liquefaction systems - simple linde - hampson, Claude systems - systems for 

neon, hydrogen and helium.                                                                                                                                                          (9) 

CRYOGENIC REFRIGERATION SYSTEM 

Claude refrigerator - Philips refrigerator, Solvay, Gifford-Mc Mahon refrigerators - magnetic cooling - magnetic refrigerators 

systems.                                                                                                                                                                                          (9) 

SEPARATION AND PURIFICATION SYSTEMS 

Theoretical plate calculations of air columns - air separation systems - Linde double column systems - Argon, Neon, Hydrogen 

and Helium separation systems - Gas purification methods.                                                                                                       (9) 

MEASUREMENT SYSTEMS 

Temperature, pressure, flow rate, fluid quality, liquid level measurement systems.                                                                   (9) 

STORAGE AND APPLICATIONS 

Cryogenic fluid storage systems - vacuum technology - applications of cryogenics.                                                                 (9) 

TOTAL : 45 

TEXT BOOKS 

1.      Randal F. Barron, "Cryogenic Systems", Oxford University Press, 1985. 

2.      Thomas M. Flynn, "Cryogenic Engineering", 2nd  Edition, Taylor and Francis, 2005. 

REFERENCES 

1.      MamataMukhopadhyay, "Fundamentals of Cryogenic Engineering", Prentice Hall of India, 2010. 

2.      Peter Kittel, "Advances in Cryogenic Engineering", Plenum Press, 1998. 



  

3.      Guglielmo Ventura and Lara Risegari, "The art of Cryogenics - Low Temperature Experimental Techniques", Elsevier, 

2008. 

4.      Guy K. White, "Experimental Techniques in Low Temperature Physics", Claredon Press, Oxford, 1987.
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15MEE34 - COMBUSTION AND INTERNAL COMBUSTION ENGINES 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Apply principles of thermodynamics and chemical engineering to combustion and formulate governing equations for 

the same. 

CO2    :  Distinguish between different types of flames. 

CO3    :  Understand the difference between air standard cycles and actual cycles, identify the parameters causing the difference, 

and quantify the same.. 

CO4    :  Develop simplified models of combustion in I.C. engines. 

CO5    :  Construct, explain and present indicated diagrams for I.C.engines. 

THERMODYNAMICS OF COMBUSTION, CHEMICAL KINEMATICS AND REVIEW OF TRANSPORT EQUATIONS 

Properties of mixtures - Combustion stoichiometry - Heating values - Adiabatic flame temperature - Nature of combustion 

chemistry - Elementary reaction rate - Simplified models of combustion chemistry, Review of mass transfer - Conservation 

equations of mass, species, momentum and energy - Normalized form of conservation equations - Transport properties. (12) 

PREMIXED FLAMES AND DIFFUSION FLAMES 

Physical processes - Flammability limits and flame quenching - Minimum energy for sustained ignition and flame propagation - 

turbulent premixed flames - Structure of non-premixed laminar free jet flames - Burke-Schumann jet diffusion flame - Turbulent 

jet flames - Condensed fuel fires.                                                                                                                                                  (9) 

DROPLET EVAPORATION AND COMBUSTION 

Droplet vaporization in convective Flow - Droplet combustion - Initial heating of a droplet - Droplet diffusion.                        (6) 

FUEL-AIR CYCLE AND ACTUAL CYCLES 

Fuel air cycle - Variation of specific heat - Dissociation and chemical equilibrium loss - Comparison of p-v diagram - thermal 

efficiency and fuel consumption - effect of variables - Actual cycle - Heat loss factor - Time loss factor - Exhaust blow-down. 

(9) 

COMBUSTION IN I.C. ENGINES 

Auto-ignition and effect of pressure on auto-ignition - Piloted ignition, Normal and abnormal combustion in SI engines - Octane 

rating - Gasoline direct injection - Normal and abnormal combustion in CI engines - Cetane rating - Homogeneous charge 

compression ignition engine - Simplified two-zone model of engine combustion.                                                                      (9) 

TOTAL : 45 

TEXT BOOKS 

1.      McAllister S., Jyh Yuan Chen and Fernandez-Pello A.C., "Fundamentals of Combustion Processes", Springer, New York, 

2013. 

2.      Heywood J.B., "Internal Combustion Engines Fundamentals", 2nd  Edition, McGraw Hill, 1989 



  

REFERENCES 

1.  Williams F.A., "Combustion Theory - The Fundamental Theory of Chemically Reacting Flows", 2nd  Edition, The Benjamin- 

Cummings Publishing Company, 1985. 

2.      Turns S.R., "An Introduction to Combustion - Concepts and Applications", 3rd  Edition, McGraw Hill, 2011. 

3.      El-Mahallawy F. and Habik S.E., "Fundamentals and Technology of Combustion", Elsevier Science, 2002.
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15MEE35 - ENERGY CONSERVATION AND WASTE HEAT RECOVERY 

 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Identify the demand supply gap of energy in Indian scenario. 

CO2    :  Carry out energy audit of an industry/Organization. 

CO3    :  Draw the energy flow diagram of an industry and identify the energy wasted or a waste stream 

CO4    :  Select appropriate energy conservation method to reduce the wastage of energy 

CO5    :  Evaluate the techno economic feasibility of the energy conservation technique adopted. 

CO6    :  Acquire the knowledge of modern energy conversion and waste heat recovery technologies 

INTRODUCTION 

Energy Scenario - Basics of Energy and its various forms. Energy Resources Availability in India. Energy consumption pattern. 

Energy conservation and energy efficiency - needs and advantages. Energy auditing - types, methodologies, barriers. Role of 

energy manager.                                                                                                                                                                             (7) 

INSTRUMENTS FOR ENERGY AUDITING 

Instrument characteristics - sensitivity, readability, accuracy, precision and hystersis. Error and calibration. Measurement of 

flow, velocity, pressure, temperature, speed, Lux, power and humidity. Analysis of stack, water quality, power and fuel quality. 

(9) 

ENERGY CONSERVATION IN THERMAL SYSTEMS 

Energy Efficiency in Thermal Utilities - Fuels and Combustion - Boilers - Thermic Fluid Heaters - Steam Systems - Furnaces - 

Insulation and Refractory - FBC Boilers - Thermal Storage.                                                                                                      (10) 

ENERGY CONSERVATION IN ELECTRICAL SYSTEMS 

Energy Efficiency in Electrical Utilities - Electric Motors - Compressed Air System - HVAC and Refrigeration System - Fans and 

Blowers - Pumps and Pumping System - CoolingTower.                                                                                                           (10) 

WASTE HEAT RECOVERY SYSTEMS 

Introduction - Principles of Thermodynamics and Second Law - sources of waste heat recovery.Waste heat recovery systems - 

Design Considerations - fluidized bed heat exchangers - heat pipe exchangers - plate heat exchangers - heat pumps - thermic 

fluid heaters - selection of waste heat recovery technologies.                                                                                                    (9) 

TOTAL : 45 

TEXT BOOKS 

1.      Chakrabarti, Amlan, "Energy Engineering And Management", PHI Learning Private Limited, 2013. 

2.      SenguptaSubrata, Lee SS EDS, "Waste Heat Utilization and Management", Hemisphere, Washington, 1983. 



  

REFERENCES 

1.      Rajan G.G., "Energy Efficiency Optimization", Productivity & Quality Pub. P. Ltd, 2010. 

2.      Meenu Agrawal, "Energy Conservation & Energy Security in India", Kunal Books (Publishers & Dist.), 2013. 

3.      Smith C.B., "Energy Management Principles", Pergamon Press, NewYork, 1981. 

4.      "Handbook of Energy Audits", 9th  Edition, Thumann, Albert, 2013. 

5.      Institute of Fuel, London, "Waste Heat Recovery", Chapman and Hall Publishers, London, 1963. 

6.      Guide    book    for    National    Certification    Examination    for    Energy    Managers    and    Energy   Auditors  

(www.energymanagertraining.com).

http://www.energymanagertraining.com/
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15MEE36 - DESIGN OF HEAT EXCHANGERS 
 

ASSESSMENT : THEORY 
 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
 
CO1    :  Apply knowledge of mathematics, science, and engineering principles relevant to area of fluid/ thermal 
science 
 
CO2    :  Select and apply appropriate simulation: Analyze output of models/simulations  to provide information for 
design decisions. 
 
CO3    :  Perform feasibility analysis and use results to choose candidate solutions; Evaluate quality of solutions to 
select the best ones. 
 
CO4    :  Select the proper model to solve problems by using modern software packages, employed as standard tools 
in the industrial and developmental environment. 
 
INTRODUCTION 
 
Classification of Heat Exchangers - Heat Transfer Mechanisms - Flow Arrangements - Applications - Selection of Heat 
Exchangers. (3) 
ANALYSIS OF HEAT EXCHANGER 
 
Introduction - Arrangement of flow paths in Heat Exchangers - Overall heat transfer co-efficient - LMTD and NTU 
Method for heat exchanger analysis - Heat exchanger design methodology - Variable overall heat Transfer co-efficient - 
Heat exchanger design calculation.                                                                                                                                                              
(7+7) 
FORCED CONVECTION CORRELATIONS FOR SINGLE-PHASE HEAT EXCHANGERS 
 
Introduction - Hydro dynamically developed &Thermally developing laminar flow in smooth circular ducts - Effect of 
variable physical properties - laminar flow of liquids and gases in ducts -Turbulent forced convection - Turbulent flow in 
smooth straight non-circular ducts - Turbulent flow liquid and gases in ducts.                                                                                                 
(6+6) 
 
SHELL AND TUBE HEAT EXCHANGERS 
Introduction - Basic components - Basic design procedure of a heat exchanger - Preliminary estimation of unit size -
Rating of the preliminary design - Shell and tube - Side heat transfer, pressure drop, heat transfer coefficient - Bell-
Delaware method - Design of heat exchanger subject to fouling.                                                                                                                           
(6+6) 
 
HEAT EXCHANGER PRESSURE DROP AND PUMPING POWER 
Introduction - Tube-side pressure drop - Circular cross-section tubes - Non circular cross-sectional ducts - Pressure drop 
in tube bundles in cross flow - Pressure drop in helical and spiral coils - Pressure drop in bends and fittings - Pressure 
drop for abrupt contraction, expansion, and momentum change - pumping power.                                                                                        
(4+4) 
 
HEAT EXCHANGERS WITH TWO-PHASE FLOW 
Introduction - Characteristic of multiphase flow - Classification of two-phase flow - Evaporator - Condensers - Flow 
pattern maps for vertical and horizontal in-tube and shell side flows - Thome's flow pattern - Void fraction - dryness 
fraction.      (5+5) 
 

TOTAL : 60 
 
 



  

TEXT BOOKS 
 
1. SadikKakaç, Hongtan Liu, AnchasaPramuanjaroenkij,  "Heat Exchangers: Selection, Rating, and Thermal Design". 
CRC Press, 2012. 
2. Ramesh K., Shah and Dusan P. Sekulic, "Fundamental of Heat Exchangers Design", John Wiley & Sons, Inc., 2003. 
 
REFERENCES 
 
1.      Arthur P. Frass, "Heat Exchanger Design", Second Edition, John Wiley & Sons, New York, 1996. 
2.      Taborek T., Hewitt G.F. and Afgan N., "Heat Exchangers, Theory and Practiceò, McGraw Hill Book Co., 1980. 
3.      Walker, "Industrial Heat Exchangers - A Basic Guide", McGraw Hill Book Co., 1980. 
4.      Holger Martin, "Heat Exchangers", Hemisphere Publishing Corporation, London, 1992.
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15MEE37 - TURBO MACHINERY 
ASSESSMENT : THEORY 
COURSE OUTCOME 
At the end of the course, the students will be able to 
 
CO1    :  Explain the working principle of turbo machines with suitable energy equations. 
CO2    :  Generate fluid-dynamic design of a turbo machine for the required practical situations. 
CO3    :  Compare the performance of different turbo machines. 
CO4    :  Draw inlet and outlet velocity triangles of turbo machines. 
CO5    :  Construct and interpret the performance curves of turbo machines. 
 
INTRODUCTION 
 
Definition of turbo machines, parts of a turbo machine, comparison  with positive displacement  machine, 
classification, dimensionless parameters and their physical significance, Euler's turbine equation, components of 
energy transfer.                (4+4) 
 
AXIAL AND CENTRIFUGAL COMPRESSOR 
 
Axial flow compressor - classification, expression for pressure ratio developed per stage - work done factor. Centrifugal 
compressor - classification, expression for overall pressure ratio, blade angles, slip factor, diffuser, surging.                                        
(5+5) 
AXIAL AND CENTRIFUGAL PUMPS 
 
Axial flow pumps: expression for degree of reaction; velocity triangles for different values of degree of reaction. 
Centrifugal pumps: definition - manometric head, suction head, delivery head, pressure rise, efficiency, slip, 
priming, cavitations, and NPSH.                                                                                                                                                                                         
(5+5) 
 
THERMODYNAMIC FLUID FLOW, THERMODYNAMIC ANALYSIS OF COMPRESSION AND EXPANSION 
PROCESSES 
 
Stagnation and static properties and their relations, sonic velocity and Mach number, classification of fluid flow based on 
Mach number, compression and expansion processes- overall isentropic efficiency, stage efficiency, comparison and 
relation between overall efficiency and stage efficiency, polytropic efficiency, preheat factor, reheat factor.                                                    
(6+6) 
 
STEAM TURBINES 
 
Classification - single stage impulse turbine, condition for maximum blade efficiency, stage efficiency. Compounding - 
need for compounding, method of compounding. Impulse staging - maximum utilization factor for multistage turbine with 
equiangular blades, effect of blades and nozzle losses. Reaction turbine maximum blade efficiency.                                                     
(5+5) 
 
HYDRAULIC TURBINES 
 
Classification - Pelton, Francis and Kaplan turbines - velocity triangles, design parameters - efficiency different blade 
speeds. 
 

(5+5) TOTAL : 60 
 

 
TEXT BOOKS 
 
1.      Seppo A. Korpela, "Principles of Turbo Machinery", John Wiley & Sons, 2011. 
2.      Venkanna B.K., "Fundamentals of Turbo Machinery", PHI Learning, 2009. 
3.      Dixon D.L., "Turbo Machinery", Pergamaon Press, 2007. 



  

4.      Earl Logan, "Handbook of Turbo Machinery", CRC Press, 2003. 
5.      Lewis R.I., "Turbo Machinery - Performance Analysis", Elsevier Science & Technology Books, 1996. 

 

REFERENCES 
 
1.      Stepanoff A.J., "Turbo Blowers", John Wiley and Sons, 1970. 
2.      Brunoeck, "Fans", Pergamon Press, 1973. 
3.      Austin H. Church, "Centrifugal Pumps and Blowers", John Wiley and Sons, 1980.
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15MEE38 - COMPUTATIONAL FLUID DYNAMICS 

ASSESSMENT : THEORY 

COURSE OUTCOME 

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

CO1    :  Demonstrate ability to use the Finite-Volume Method to analyze one-dimensional and two-dimensional problems in 

heat transfer and irrotational fluid flow 

CO2    :  Apply numerical techniques to solve systems of algebraic equations and integrate ordinary differential equations 

CO3    :  Evaluate heat transfer rates, fluid flow rates, etc.; Judge the correctness of the numerical solutions; Recognize need 

for turbulence models 

CONSERVATION LAWS OF FLUID MOTION AND HEAT TRANSFER 

Introduction - Governing equations of fluid flow and heat transfer - Navier-Stokes (N-S) equations for a Newtonian fluid.(6+6) 

IRROTATIONAL FLOWS AND LAMINAR BOUNDARY LAYERS 

Introduction - Potential functions and stream functions - Numerical treatment of steady irrotational flows in two dimensions - 

Simple two-dimensional laminar flows - Boundary layer over a flat plate - Blasius solution - Numerical treatment of ordinary 

differential equations related to Blasius solution.                                                                                                                     (6+6) 

NUMERICAL HEAT TRANSFER - FINITE VOLUME METHOD 

Introduction - Discretization of governing partial differential equations of heat transfer- Applications to steady and unsteady heat 

conduction in one and two dimensions - Treatment of heat sources - Explicit and implicit solution schemes for steady and 

unsteady heat conduction.                                                                                                                                                         (6+6) 

NUMERICAL TREATMENT OF FLUID FLOW - FINITE VOLUME METHOD 

Discretization of governing partial differential equations of fluid flow - Differencing schemes for convective-diffusive  flows - 

Treatment of flow boundary conditions - Introduction to the SIMPLE Algorithm.                                                                    (6+6) 

TURBULENT FLOWS 

Introduction - Reynolds Averaged N-S equations for turbulent flows - Eddy viscosity concept - Mixing length models - Brief 

overview of turbulence kinetic energy and dissipation (əīŮ) models - Brief overview of advanced turbulent flow models.(6+6) 

TOTAL : 60 

 

TEXT BOOKS 

1.      Ghoshdastidar.P.S, "Computer Simulation of Flow and Heat Transfer", Tata McGrawHill, New Delhi, 1999. 

2.  Versteeg. H.K. and Malalasekara.W,  "An Introduction to Computational Fluid Dynamics - The Finite Volume Method", 

Pearson Education, 2nd Edition, England, 2007. 

REFERENCES 

1.      Muralidhar. K., Sundararajan. T., "Computational Fluid Flow and Heat Transfer", Narosa Publishing House, New Delhi, 

2003. 



  

2.      Niyogi P., Chakrabarthy. S.K., Laha. M.K., "Introduction to Computational Fluid Dynamics", Pearson Education, 2005. 

3.      Chung T.J., "Computational Fluid Dynamics", Cambridge Univ. Press, New York, 2002. 

4.      Anil W. Date, "Introduction to Computational Fluid Dynamics", Cambridge Press, UK, 2005. 

5.  Titus Petrila and Damian Trif, "Basics of Fluid Mechanics and Introduction to Computational Fluid Dynamics", Springer, 

Boston, 2005.
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15MEE40 - SOLAR ENERGY TECHNOLOGY 
ASSESSMENT : THEORY 
COURSE OUTCOME 
 
At the end of the course, the students will be able to 
CO1    :  Calculate solar time, local time, earth-sun angles, direct and indirect solar radiation for the given location using 
earth- sun geometry. 
 
CO2    :  Estimate energy conversion efficiency of solar cells using I-V characteristic curves. 
 
CO3    :  Express overall heat transfer coefficient using network resistance method; apply relations for collector efficiency 
factor and collector heat removal factor of non- concentrating solar collectors. 
 
CO4    :  Calculate heating loads using F-chart method for air and liquid based solar heating systems. 
 
CO5    :  Analyze performance of thermo-electric generators, refrigerators and heat pumps works on the principles of 
Peltier effect and Seebeck effect. 
 
INTRODUCTION TO SOLAR ENERGY 
 
Introduction, overview of applications - calculation of solar constant, terminology related to solar radiation, definition and 
calculation of solar times, definition and calculation of all solar angles and related earth angles.                                                              
(4) 
 
PHOTOVOLTAICS 
Fundamentals of solar cells: types of solar cells, semiconducting materials, band gap theory, absorption of photons, 
excitons and photoemission of electrons, band engineering; Solar cell properties and design; p-n junction photodiodes, 
depletion region, electrostatic  field across the depletion layer, electron and holes transports,  device physics, 
charge carrier generation, recombination and other losses, I-V characteristics, output power.                                                                                            
(9) 
SOLAR CELL 
Solar Cell Applications - Solar cell manufacturing processes: material resources, chemistry, and environmental 
impacts; low cost manufacturing processes - Thin film solar cells - Single crystal, polycrystalline and amorphous silicon 
solar cells, cadmium telluride thin-film solar cells, conversion efficiency.                                                                                                                      
(6) 
SOLAR CALCULATION AND SOLAR COLLECTORS 
Calculation of extra-terrestrial irradiation on a horizontal surface on a hourly and daily basis, relationship between 
radiation on titled and horizontal surfaces, effect of atmosphere on solar radiation, Hottel's estimation of clear sky 
radiation, types and classification of solar collectors, terminology related to non-concentrating collectors, efficiency of a 
solar collector.             (4) 
THERMAL MODELLING OF NON- CONCENTRATING COLLECTORS 
Modeling of heat transfer processes in flat plate collector, formula for effective transmittance- absorptance product, 
estimation of top, bottom and overall heat loss coefficient using resistance network method, collector stagnation 
temperature, temperature distribution between tubes and along tubes, collector efficiency factor F, collector heat removal 
factor FR, collector heat exchanger modeling and combined efficiency factor FR.                                                                                                                             
(10) 
SOLAR THERMAL CONVERSION 
Overview of active and passive heating - Calculation of space and water heating loads, degree-days, F-chart method for 
air and liquid based system. Low, medium and high temperature collectors, Heat storage, storage media, steam 
accumulator, other storage systems, heat exchangers and applications of stored energy.                                                                                       
(6) 
THERMO- ELECTRIC SYSTEMS 



 

 

Thermoelectricity, Peltier effect, Seebeck effect; thermoelectric materials, Bismuth telluride, automotive thermoelectric 
generators, radioisotope thermoelectric generator; thermoelectric power generators, thermoelectric refrigerators and 
heat pumps.       (6) 

TOTAL : 4 

   TEXT BOOKS 

1.      D. Yogi Goswami, ñPrinciples of Solar Engineeringò  Taylor and Francis, 2000, ISBN 10: 1-56032- 714-6 

2.      Garg H.P., Prakash J., "Solar Energy: Fundamentals & Applications", Tata McGraw Hill, New Delhi, 1997. 

REFERENCES 

1.      Applied Photovoltaics, Stuart Wenham, Martin Green, and Muriel Watt, Earthscan, 2007. 

2.      Photovoltaic Engineering Handbook, F. Lasnier and T. G. Ang, IOP Publishing UK (Adam Hilger USA) 1990. 

3.      Semiconductor Devices, Physics, and Technology, Second Edition, S. M., Sze, New York, NY: Wiley, 2001. 

4.      Solar Cells: Operating Principles, Technology and system Applications, Martin A. Green, Published by the 

University of 

New South Wales, 1998. 

5.      S. P. Sukhatme, "Solar Energy", Tata McGraw Hill, New Delhi, 1999. 

6.      J. A. Duffie and W.A.Beckman, " Solar Engineering of Thermal Processes", Jhon Wiley and Sons, New York, 

2005. 

7.      Tiwari G.N.,Suneja S., "Solar Thermal Engineering System", Narosa Publishing House, New Delhi, 1997. 

8.      T.Bhattachariya, "Terrestial solar Photovoltaic", Narosa Publishers, New Delhi, 2008. 

9.      H.S.Rauschenbach, "Solar Cell Array Design Hand Book", Van Nostrand Rheinhold Company, New York, 1980. 

 

 

 

 

 

 

 


