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3rd Semester (Mechanical Engineering)

Course Code Course name L T | P | Credit
ME-1301 Engineering Thermodynamics 3 1 4
AM-1302 Kinematics of Machines 3 1 4
AM-1303 Material Science and Engineering 3 3
AM-1304 Strength of Materials 3 1 4
EE-1305 Basic Electrical and Electronics 3 3
MA-1301 Numerical Methods and Statistical Techniques 3 1 4
ME-1351 Computational Lab 3 2
AM-1352 Material Science Lab 3 2
AM-1353 Strength of Materials Lab 3 2
EE-1354 Basic Electrical and Electronics Lab 3 2
Total | 18 | 4 | 12 30
4th Semester (Mechanical Engineering)
Course Code Course name L T P Credit
ME-1401 Automatic Control 3 1 4
ME-1402 Industrial Engineering 3 3
ME-1403 Measurement and Metrology 3 3
AM-1401 Fluid Mechanics 3 1 4
ME-1405 Heat and Mass Transfer 3 1 4
AM-1402 Dynamics of Machines 3 1 4
ME-1451/ Measurement and Metrology/ Automatic 3 2
ME-1452 Control Lab
ME-1453 Thermal Engineering Lab — | 3 2
AM-1451 Fluid Mechanics and Hydraulics Lab 3 2
Total 18 4 9 28

5th Semester (Mechanical Engineering)

Course Course name L T P Credit
Code
ME-1501 Computer Aided Design

ME-1502 Machine Design-I

ME-1503 Manufacturing Science and Technology-I
ME-1504 Steam Power Engineering

HS-1501 Principles of Management
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ME-1551 Computer Aided Design Lab 3
ME-1552 Machine Design Lab I 3
ME-1553 Manufacturing Technology Lab-I 3
ME-1554 Thermal Engineering Lab — 1 3
Total 15 4 12 27
6th Semester (Mechanical Engineering)
Course Code Course name L T P Credit
ME-1601 Computer Aided Manufacturing 3 1 4
ME-1602 Machine Design-II 3 1 4
ME-1603 Manufacturing Science and Technology-1I 3 1 4
ME-1604 Automobile Engineering 3 - 3
ME-1605 Internal Combustion Engine 3 1 4
HS-1601 Communication Skill (Workshop) 3 0
ME-1651 Computer Aided Manufacturing Lab 3 2
ME-1652 Machine Design Lab —II 3 2
ME-1653 Manufacturing Technology Lab — I 3 2
ME-1654 Thermal Engineering Lab — 111 3 2
Total 15 4 15 27
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7th Semester (Mechanical Engineering)

Course Code Course name L P Credit
ME-1701 Refrigeration and Air Conditioning 3 4
HS-1701 Economics 3 3
ME-1731t0 1740 Professional Elective | 3 4
ME-1741t0 1750 Professional Elective Il 3 4
OE-1781to 1790 Open Elective | 3 3
ME-1791 Major Project (Stage 1) 12 6
ME-1751 Thermal Engineering Lab — IV 3 2
Total 15 15 26
8th Semester (Mechanical Engineering)
Course Code Course name L T P Credit
ME-1801 Product Design and Development 3 1 4
ME-1831 to 1840 Professional Elective Ill 3 1 4
ME-1841 to 1850 Professional Elective IV 3 1 4
OE-1881 to 1890 Open Elective 1l 3 3
ME-1891 Major Project (Stage 2) 12 6
Total 12 3 12 21

Ist digit; 1: UG, 2nd digit; 2, 3, etc.: Semester

Code Description
01-30 Theory Courses

31-40 Professional Elective —I
41-50 Professional Elective —II
51-70 Practical Courses

81-90 Open Elective

91-99 Project
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ENGINEERING THERMODYNAMICS (ME-1301)
UNIT 1: Introduction to thermodynamics System, surroundings, boundaries, classification of systems. Unit and dimensions,
conversion factors.Properties of systems, equilibrium, processes, heat and work interaction.The work interaction.Thermodynamic

definition of work, characteristics of the work interaction.Evaluation of work.Adiabatic systems and processes. 9(L)
UNIT 2: Diathermic boundary, Zeroth law. Isothermal states.Empirical temperature.Principles of thermometry.Scales of
temperature.Gas thermometer. The ideal gas.ldeal gas temperature scale. 4(L)
UNIT 3: The first law. Basic form.Energy of a system.The heat interaction. Sign convention. First law for open systems.Steady-flow
energy equation and its applications. 4(L)
UNIT 4: Equations of state. Properties of gases.Properties of steam.Introduction to steam tables.Other equations of state.Van-der-
waals gas.Critical state.Reduced equation of state. 4(L)
UNIT 5: The second law. Kelvin-Planck and Clausius statements.Equivalence of statements.Carnot theorem.Thermodynamic
temperature.Kelvin scale.Carnot engine, refrigerator and heat pump. 6(L)
UNIT 6: Clausius inequality. Definition of entropy.Combined first and second law, Evaluation of entropy. Principle of increase of entropy.

4(L)
UNIT 7: Irreversibility and exergy. Lost work. 3(L)
UNIT 8: Introduction to cycles. Classifications of cycles.Gas power cycles- Otto, Diesel, Brayton. Vapour power cycle- Rankine
cycle, vapour- compression refrigeration cycle. 5(L)

Text/Reference Books:
e  Engineering thermodynamics by P K Nag, Tata McGraw Hill

e  Thermodynamics : An engineering approach by Cengel& Boles, McGraw Hill

KINEMATICS OF MACHINES (AM-1302)
UNIT 1: Introduction-Kinematics and Dynamics, Kinematic Links, Kinematic Pairs, Types of constrained Motion, Classification of

Kinematic Pair, Kinematic Chain, Types of Joints in A Chain, Mechanism, Number of Degree of Freedom for Planar Mechanism,

Grubler’s Criteria for Plane Mechanisms, Inversion of Mechanism, Types of Kinematic Chains. 8(L)
UNIT 2: Velocity and Acceleration in Mechanism-Velocity of A Link of A Machine, Relative Velocity Method, Instantaneous Center
Method, Kennedy’s Theorem for Three Centers, Acceleration Diagram, Corriolis Component of Acceleration, Klein’s Construction.  8(L)

UNIT 3: Friction (Belt, Rope and clutches)-Types of Friction, Laws of Friction, Pivot and Coller Friction, Uniform Wear and

Uniform Pressure, Frictional Clutches, Single Disc or Plate Clutch, Multi Plate Disc Clutch, Introduction to Cone Clutch and

Centrifugal Clutches. Selection of A Belt Drive, Types of Belt Drive, Types of Belts, Toothed Belt, Materials used for Belts, Types of

Flat Belt Drives, Velocity Ratio of Belt Drive, Slip of Belt, Creep in Belt, Condition for Maximum Power Transmission, V-Belt Dive.

Fiber Ropes, Wire Ropes, Rope Drive and Introduction to Chain Drive. 8(L)

UNIT 4: Cams-Classification of Cams and Followers, Nomenclature, Types of Follower Motion, Generation of Cam Profile with

Uniform Velocity, SHM, Uniform Acceleration and Retardation, Cycloidal Motion of The Follower, Cam Applications and

Manufacturing. 8(L)

UNIT 5: Gear and Gear Trains-Types of Gears: Spur Helical, Bevel, Spiral and Worm, Gears — Terminology, Fundamental Law of

Gearing, Gear Profiles, Law of Gearing and Undercutting. Gear Trains: Simple, Compound, Reverted and Epicyclic Gear Trains, Gear

Box, Differential. 8(L)

Text/Reference Books:

e  The Theory of Machines by Thomas Bevan, CBS Publishers & Distributors.

e  Theory of Machines and Mechanisms by John J. Uicker, Jr. Gordon R. Pennock& Joseph E. Shigley, Oxford University Press, New
York.

e  Theory of Mechanisms and Machines by Dr. JagdishLal, Metropoliton Book Co. Pvt. Ltd.

e  Theory of Machines by S.S. Ratan, Tata McGraw-Hill

MATERIAL SCIENCE AND ENGINEERING (AM-1303)
UNIT 1: Introduction-Historical perspective of Materials Science, Structure and properties relationship of Engineering Materials,

Classification of materials, Advanced Materials. 3(L)
UNIT 2: Structure of Solids and Characterization of Materials-Introduction to crystal structures and systems, Metallic structures,
Ceramic crystal structures, Carbon nano-structures, Crystallographic directions and planes, Miller indices, Density computations,

Crystallography, Diffraction methods, Electron microscopy, Metallography, Thermal characterization techniques. 6(L)
UNIT 3: Imperfections in Solids-Point defects, Dislocations, Interfacial Defects, Bulk defects. 4(L)
UNIT 4: Diffusion-Diffusion mechanisms, steady and non-steady state diffusion, Factors that influence diffusion, Law’s of diffusion,
Applications of Diffusion. 4(L)
UNIT 5: Mechanical Behaviour of Materials-Elastic and plastic properties, Creep, Fatigue, Fracture, Heat treatment of steels. 6(L)

UNIT 6: Phase Diagrams and Phase Transformations-Unary, Binary, Equilibrium phase diagrams, Eutectic, Eutectoid, Peritectic
and peritectoidreactions, Transformation rate effects and TTT diagrams. Microstructure and property changes in iron-carbon system,

Iron-Carbon (Fe-C or Fe-Fe;C) Diagram. 6(L)
UNIT 7: Ceramic Materials-Ceramic types, Properties, Processing Application, Advanced ceramics. 2(L)
UNIT 8: Composites-Introduction, Applications, Particle reinforced composites, Fiber reinforced composites, Structural
composites. 2(L)

UNIT 9: Thermal, Electrical, Magnetic, Optical Properties-Heat capacity, Thermal expansion, Thermal conductivity, Thermal
stresses, Electrical conduction, Semi conductivity, Super conductivity, Electrical conduction in ionic ceramics and in polymers,
Dielectric behaviour, Ferroelectricity, Piezoelectricity, Diamagnetism and paramagnetism, Ferromagnetism, Antiferromagnetism and
ferrimagnetism, Influence of temperature on magnetic behaviour, Domains and hysteresis, Optical properties of metals, Optical

properties of non-metals, Application of optical phenomena. 5(L)
UNIT 10: Economic, Environmental and Social Issues of Material Usage-Economic considerations, Environmental and societal
considerations, Recycling issues, Life cycle analysis and its use in design. 2(L)
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Text/Reference Books
e  Callister W. D. Jr., Materials Science and Engineering An Introduction.

e Van Vlack, Material Science.
e Raghavan V, Material Science.
e K. M. Gupta, Material Science and Engineering.

STRENGTH OF MATERIALS (AM-1304)

UNIT 1: Analysis of Stress & Strain-Uniaxial stress and strain: Stress, Strain, Hooke’s Law, Stress-strain curves, Elastic
Constants, Strain Energy, Statically Indeterminate problems, Thermal Effects, Impact Loading; Biaxial stress and strain: Stress
at a Point, Variation of Stress, Stress Transformation, Analysis of Strain, Strain-displacement relations, Strain transformation,

Strain Measurements, Constitutive equations, Principal stresses and strain. 10(L)
UNIT 2: Bending & Shear Stresses-Introduction, Pure Bending, Normal stresses in beams, Combined Bending and Axial
Stress, Composite Beams, Shear Stress, Shear Centre, Strain energy in bending 6(L)

UNIT 3: Torsion-Introduction, Torsion of Circular Shaft, Power Transmitted by a Shaft, Compound Shaft, Tapered Shaft,
Strain Energy in Torsion, Combined Bending and Twisting, Torsion of Thin Walled Tubes, Open and Closed Coiled Springs ~ 6(L)
UNIT 4: Thin & Thick Cylinders & Spheres-Introduction, Thin Walled Shells, Thick Shells, Compound Cylindrical Shell 6(L)
UNIT 5: Deflections Of Beams-Introduction, Equation of Elastic Curve, Methods for Determining Deflections - Double Integration,

Macaulay’s Method, Moment-Area Method, Conjugate-beam method, Castigliano’s Theorem 5(L)
UNIT 6: Columns and Theories of Failure-Introduction, Euler’s Theory for Long Columns, Rankine-Gordon Formula,
Empirical Formulae, Eccentrically Loaded Columns 7(L)

Text/Reference Books:

Elements of Strength of Materials, S.P. Timoshenko and D.H. Young, East-West Press Pvt. Ltd. Publications.
Mechanics of Materials, Pytel and Kiusalaas, Cengage Learning Publications.

Mechanics of Materials, Gere and Timosheinko, CBS Publications.

Mechanics of Materials, E. P. Popov, Prentics Hall Publications.

Strength of Materials, G. H. Ryder, Macmillan India Limited.

Strength of Materials- Pytel and Singer, Harpercollins College division publications.

Strength of Materials, Crandal, Dahal and Lardener, Tata Mcgraw Hill Publications.

Mechanics of Materials- Riley, Struges and Morris, John Wiley & Sons.

BASIC ELECTRICAL AND ELECTRONICS (EE-1305)

Electrical Engineering
UNIT 1: Introduction to Electrical Energy-Generation: Types of power Plant, Functional Block diagram of generating stations

(Hydel & Thermal Stations); Transmission, Distribution and Utilization, Domestic Wiring: Materials, accessories & ratings of the

wiring materials, types of wiring, earthing and electricity rules. 3(L)
UNIT 2: Electric Circuits-Basic Circuit Elements, Ohm’s law, KCL & KVL, Node & Loop Analysis, Superposition, Thevenin’s
Theorem & Norton’s Theorem, Maximum Power Transfer Theorem. 4(L)
UNIT 3: Steady-state analysis of AC circuits-Sinusoidal and phasor representation of Voltage & current, single phase ac circuit
behaviour of R, L and C. Combination of R, L and C in series and parallel, Resonance. three-phase circuits. 4(L)
UNIT 4: Transformer& Rotating Machines-Principle of operation and construction of single-phase transformer, efficiency and
voltage regulation. Principle of electromagnetic energy conversion, Starting and speed control of DC and AC motors. 4(L)

Electronics Engineering
UNIT 1: Semiconductor Devices-Junction Diode, Bipolar -junction Transistor, JFET and MOSFET, Linear IC and its applications.

5(L)
UNIT 2: Digital circuits-Number systems, conversion of bases, Boolean Algebra, logic gates, Concept of universal gate, Flip-Flops
and counter. 5(L)

Measurement and Mechatronics Instrumentation
UNIT 1: Measuring Instruments-Types of instruments, working principles of Ammeter, Voltmeter, Wattmeter & Energy meter,

Digital instruments, Oscilloscopes. 3(L)
UNIT 2: Transducers and Sensors-For measurement of displacement, velocity, acceleration, force, torque, liquid level flow,
temperature etc. 2(L)
UNIT 3: Signal ConditioningOperational Amplifiers and Circuits, Instrumentation amplifiers, Voltage to Current converters and
Current boosters, Logarithmic amplifiers filters. 3(L)
UNIT 4: Timing Circuits-VCO, Waveform Generator, 555 timer circuits. 1(L)
UNIT 5: Converters-Analog to Digital and Digital to Analog Conversion, Sample and Hold circuits, Analog, multiplexers, de-
multiplexers. 1(L)
UNIT 6: Power Control-SCRs, Triacs and other solid state devices various power converters and power control. 2(L)
UNIT 7: Actuators and Motors-Actuators, Brushed DC servo motors, Brushless PM motors and controllers, The AC induction
motor as a servo drive, stepper motor. 2(L)
UNIT 8: Controllers for automation-Introduction to microprocessors, Automation of systems using microcontrollers. 1(L)

Text/Reference Books:

e V. Del Toro: Principle of Electrical Engineering, PHI

e W. H. Hayt & Kemmerley, Engineering Circuit Analysis, Mc Graw Hill.
e Millman & Halkias, Integrated Electronics, TMH

e  Boylstad & Nashishky, Electronic Devices & circuits, PHI

e  Mavino & Leach, Digital Principles and applications.



e W. D. Cooper Electronic Instrumentation & Measurement Techniques, PHI

e D.V.S. Murthy, Transducer and Instrumentation,

Richard M. Crowder, Electric Drives and their Controls

Douglas V. Hall, Microprocessors and interfacing programming and Hardware
. Scot Mackenzie ,The 8051 Microcontrollers

NUMERICALMETHODS AND STATISTICAL TECHNIQUES (MA-1301)

UNIT 1: Introduction-Errors in Numerical Computation, Mathematical Preliminaries, Errors and their analysis. 3(L)
UNIT 2: Algebraic and Transcendental Equation-Bisection method, Method of false position, Iteration Method, Newton-Raphson
method, Secant method, Rate of convergence, Methods for Complex Roots: Muller’s method, Lin-Bairstow’s method, Quotient
difference method, Gauss-Seidel iterative method for solving system of equations. 8(L)
UNIT 3: Interpolation-Introduction, Errors in Polynomial Interpolation, Interpolation by Evenly spaced points:Finite Differences,
Detection of Errors, Newton’s Formulae for Interpolation, Gauss, Stirling, Bessel’s and Everett’s Formulae, Interpolation by Unevenly

spaced points: Lagrange Interpolation Formula, Divided Difference, Newton’s General Interpolation Formula. 7(L)
UNIT 4: Curve Fitting, Cubic Splines and Approximation-Introduction, Least—squares curve fitting procedures, Weighted Least—
squares curve fitting, Curve fitting by sum of exponentials, Data fitting with cubic splines, Approximations of Functions. 5(L)

UNIT 5: Numerical Differentiation and Integration-Introduction, Numerical differentiation, Numerical integration, Trapezoidal
Rule. Simpson 1/3 rule, Simpson 3/8 rule, Boole’s and Weddle’s Rule, Euler—Maclaurin Formula, Gaussian Formula, Numerical
Evaluation of Singular Integrals. 4(L)
UNIT 6: Statistical Techniques-Discrete and continues distribution function; Poisson and Normal Distribution. Moment Generating
function, linear statistical models’, theory of least squares and analysis of variance, least squares estimates and their precision. Test of
significance and interval estimates based on least squares theory in one-way. Two-way and three-way classified data. Regression
analysis, linear regression, curvilinear regression and orthogonal polynomials, Discriminate analysis. 12(L)

Text/Reference Books:
e  Gerald and Wheatley, Applied numerical analysis, Addison Wesley.

e  Flowers, Numerical Methods in C++, Oxford University Press.

e E. Balaguruswamy, Numerical Methods. TMH.

e S.S. Sastry, Introductory Methods of Numerical Analysis, Prentice Hall of India

e Jain, lyengar, Jain, Numerical Methods for Scientific & Engineering Computation, New Age International

COMPUTATIONAL (LAB) (ME-1351)

Experiment 1. Make a program to evaluate a given polynomial f gx) for a gjven\value of X using Horner’s Rule.
&7) for a given value of X.

Experiment 2: Make a program to find the derivative of a given po ynon}i f
Experiment 3: Make a program to find the roots of a given polynomial a(IX)

a) Bisection method.

b) Method of False Position.

¢) Iteration method.

d) Newton-Raphson method.

e) Secant method.

f) Muller’s method.

g) Lin-Bairstow’s method.

h) Quotient-Difference method.
Experiment 4: Make a program to solve the given set of equations using Gauss-Seidel Iterative method.
Experiment 5: Make a program to determine the following difference tables for given data points:

a) Forward Difference table.

b) Backward Difference table.

c) Central Difference table.

d) Divided Difference table.

Experiment 6: Make a program to find the interpolation polynomial / interpolation value of f(X) at a specified value for evenly

spaced data points using the following methods:
a) Newton’s Forward and Backward Difference methods.
b) Gauss, Stirling, Bessel’s and Everett’s methods.

Experiment 7: Make a program to find the interpolation polynomial / interpolation value of f (X) at a specified value for unevenly

spaced data points using the following methods:
a) Lagrange Interpolation method
b) Newton’s General Interpolation method.
Experiment 8: Make a program to fit a given polynomial to the given set of data points and to evaluate it at a specified value of X.

using following methods:

Experiment 9: Make a program to find the n'" (n = 1, 2 and 3) derivative of f (X) at a specified value of X for the given set of data
points.
Experiment 10: Make a program to find the numerical integration of f (X) at a specified value of X for the given set of data points

using the following rules:
a) Trapezoidal rule.
b) Simpson 1/3 & Simpson 3/8 rules.
¢) Boole’s and Weddle’s rules.
d) Gaussian formula

MATERIAL SCIENCE (LAB) (AM-1352)
Experiment 1: Study of various dislocation models, drawing burgers circuit and finding Burgers vector.
Experiment 2: Study of various unit cells and crystals for,

a) Their geometry and symmetry,



b) Total number of atoms and their arrangement,
c) Effective number of atoms per unit cell,
d) Co-ordination number,
e) Atomic packing efficiency,
f) Determining density,
g) Concept of Miller indices and Inter-planer spacing.
Experiment 3: To study the effect of a surface treatment (Etching) on the strength of glass.
Experiment 4: Heat treatment processes (Annealing, Normalizing, Quenching) and comparison of hardness before & after heat
treatment.
Experiment 5: To predict creep characteristic of materials by plotting strain vs. time curves for different loadings.
Experiment 6: Comparative study of microstructures of different given specimens (mild steel, grey C.1., brass, and copper).
Experiment 7: Specimen preparation for micro structural examination by cutting, grinding, polishing and etching of aluminium
specimen.
Experiment 8: Fabrication of composite by hand-lay up technique.
Experiment 9: Mechanical testing ofcomposite made by hand-lay up technique in experiment no. 8.
Experiment 10: To study the fatigue behaviour of a given sample.

STRENGTH OF MATERIALS (LAB) (AM-1353)
Experiment 1: Tension Test

Experiment 2: Compression Test

Experiment 3: Torsion Test

Experiment 4: Beam Bending

Experiment 5: Impact Tests

Experiment 6: Closed and Open coiled springs
Experiment 7: Shear Test

Experiment 8: Buckling of Struts

Experiment 9: Hardness Test ( Brinell and Rockwell)
Experiment 10: Tensometer (Tension Test)

BASIC ELECTRICAL AND ELECTRONICS (LAB) (EE-1354)

Experiment 1: Verification of Network Theorems.

Experiment 2: Study of the phenomenon of resonance in RLC series circuit.

Experiment 3: Measurement of Power in three phase circuits by two-wattmeter method.

Experiment 4: Determination of parameters and losses in a single phase transformer by OC and SC tests.

Experiment 5: DC generator characteristics.

Experiment 6: Speed control of DC shunt motor.

Experiment 7: Study of running & reversing of three-phase induction motor.

Experiment 8: Study of single-phase energy meter.

Experiment 9: Study of Diode Characteristics.

Experiment 10: Determination of common base 7 common emitter characteristics of a transistor.

Experiment 11: Study of various logic gates.

Experiment 12: To study a half wave and full wave rectifier circuits with and without capacitor filter and determination of ripple
factor.

AUTOMATIC CONTROL (ME-1401)
UNIT 1: Introduction-Introduction to control, open-loop control, feedback control. System modeling: Modeling of electromechanical
systems, Modeling of dynamic systems, State-space modeling,Modeling and simulation of dynamic systems in Matlab/Simulink.



Laplace transform: Properties of Laplace transform, Laplace transforms of electromechanical systems, Laplace transform of state

equations, Transfer functions, Poles, zeros. Representation of multiple subsystems: Block diagrams, Signal flow graphs. 8(L)
UNIT 2: Sensors and Transducers-Characteristics, contact and non-contact type, pressure switches, proximity and position sensors.
Actuators: solenoids, hydraulic and pneumatic actuators, valves and circuits. 4(L)

UNIT 3: Time response patterns-Response of first and second order systems, System response versus pole and zero location,
approximation of high order system by low order system. Stability analysis: Stability analysis using the Routh-Hurwitz test. Feedback

systems: Steady state and tracking analysis, The PID compensator, Tuning rules of PID compensator. 8(L)
UNIT 4: Root locus analysis-Sketching a root locus, Selection of gain from the root locus, Controller design using the root locus: Lead
compensation, Lag compensation. 6(L)

UNIT 5: Frequency response of linear systems-Frequency response analysis, Bode plot techniques, Stability Analysis: The Nyquist
theorem, Stability Margins, Closed loop frequency response, Frequency domain compensation techniques: Lead and lag compensators.

6(L)
UNIT 6: Linear discrete time systems-Z-transform, mathematical modeling, stability analysis, steady-state error, dynamic
performance of discrete time systems 8(L)

Text/Reference Books:

e Ogata, K., Modern Control Engineering, Pearson Education.

Gopal, M., Control Systems: Principles and Design, Tata McGraw-Hill.

Raven, F. H., Automatic Control Engineering, McGraw-Hill.

Nagrath, I. J. and Gopal, M., Control Systems Engineering, New Age International.

Kuo, B. C. and Golnaraghi, F., Automatic Control Systems, Wiley.

Franklin, G. F., Powell, J. D., and Emami-Naeini, A., Feedback Control of Dynamic Systems, Prentice-Hall.

INDUSTRIAL ENGINEERING (ME-1402)

UNIT 1: Introduction, Engineering Economy and Costing-Cost Analysis, Break-even Analysis, Methods of Depreciation, Productivity
Concepts and Measurements. 8(L)
UNIT 2: Job evaluation, Benefits of Job evaluation, Methods of Job evaluation, Merit Rating, Methods of Merit Rating, Requirements
for success of Merit Rating System, Objectives of a Good Wage-Incentive Plan, Basis of a Good Wage-Incentive Plan, Types of Wage-

Incentive Plans. 10(L)
UNIT 3: Work Measurement, Time Study, PMTS, Work Sampling, Method Study, Micro Motion Study, Principles of Motion
Economy. 10(L)
UNIT 4: Material Handling System-principles, types, and devices. 7(L)

UNIT 5: Maintenance Management-Probabilistic Failure and Repair Times, Preventive Maintenance and Replacement, Total
Preventive Maintenance, Concurrent Engineering- steps and CE Environment. 10(L)

Text/Reference Books:

Turner, W.C., et. Al, 1993, “Introduction to Industrial and System Engineering”, Prentice Hall.

Del Mar, Donald ,”Operations and industrial management: designing and managing for productivity”’, McGraw-Hill,2007

Ralph M. Barnes, “Motion and Time Study: Design and Measurement of Work”, Wiley Publishers

Chandler Allen Phillips, “Human Factors Engineering”, John Wiley and Sons, New York,

S.K. HajraChoudhary, Nirjhar Roy, and A. K. HajraChoudhary, “Production Management: An integrated approach to Industrial
Engineering”, Media Promoters and Publishers.

MEASUREMENT AND METROLOGY (ME-1403)

UNIT 1: Introduction to measurement and measuring instrument, generalized measuring system and functional elements, static and
dynamic performance, characteristics of measurement devices, concept of error, sources of error, statistical analysis of errors. 6(L)
UNIT 2: Sensors and transducers- types and their characteristics, measurement of pressure, direct acting and elastic pressure
transducers, measurement of very low pressures. Strain measurement- types of strain gauges and their working, strain gauge circuits,
temperature strain rosettes. 5(L)
UNIT 3: Measurement of force and torque, temperature measurement by thermometers, bimetallic thermocouples, thermistors and
pyrometers. Measurement of flow, vibration and noise measurement, seismic instruments.Data acquisition system. 5(L)
UNIT 4: Standards of liner measurement, line and end standards, system of limits and fits, linear and angular measurement devices and
systems, limit gauges and their design. 6(L)
UNIT 5: Measurements of geometric forms like straightness, flatness, roughness and circularity, optical projectors, tool , makers
microscope, autocollimators, principle and use of interferometry, optical flat interferometers, laser interferometers. Comparators-types,

working principles and magnification range, measurement of screw threads and gears. 6(L)
UNIT6: Surface texture-quantitative evaluation of surface roughness and its measurement, introduction to CMM, in-process gauging
systems, inspection- in-process and final inspection, sampling and 100% inspection, sampling plans. 6(L)

Text/Reference Books:
e  Beckwith Thomas G., Mechanical Measurement, Narosa Publishing House.

e Doeblein, E.O., Measurement Systems: Application and Design, McGraw Hill.

e  Hume, K.J., Engineering Metrology, MacDonald and Co.

e  Gupta, I.C., Engineering Metrology, DhanpatRai& Sons.

e  Bewoor, A K. and Kulkarni, V. A., Metrology & Measurement, Tata McGraw-Hill Education Pvt. Ltd.
e  Sawhney, A.K. and Mahajan, M., A text book of measurement and metrology, DhanpatRai& Co.

FLUID MECHANICS (AM-1401)
UNIT 1: Introduction to Fluid Mechanics-Statics and Kinematics Fluid and continuum, Physical properties of fluids, Types of fluid
flows, Rheology of fluids.Manometers, pressure transducers, pressure on plane and curved surfaces, centre of pressure, fluid masses
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subjected to linear acceleration and uniform rotation about an axis.Kinematics of Fluid flow: steadiness, uniformity, rotational and
irrotational flows, streamline, streakline, pathline, continuity equation, stream function and velocity potential, applications of potential
flow. 8(L)

UNIT 2: Dynamics Of Fluid Flow and Dimensional Analysis Euler’s Equation of motion along a streamline and its integration,
Bernoulli’s equation and its applications, momentum equation and its application to pipe bends.Dimensional Analysis, Buckingham’s
Pi theorem, important dimensionless numbers and their physical significance, geometric, kinematic and dynamic similarity, model
studies, Hydraulic similitude. 8(L)

UNIT 3: Laminar and Turbulent Flows-Equation of motion for laminar flow through pipes, Stokes law, transition from laminar to
turbulent flow, types of turbulent flow, isotropic and homogenous turbulence, scale and intensity of turbulence, eddy viscosity,
Prandtl’s mixing length theory, velocity distribution in turbulent flow over smooth and rough surfaces, resistance to flow, minor losses,
pipe in series and parallel, power transmission through a pipe, three reservoir problems and pipe network. 10(L)
UNIT4: Hydrodynamic Boundary Layer- Introduction with a historical background, boundary layer, displacement and momentum thickness,
boundary layer over a flat plate, Prandtl boundary layer equation, laminar boundary layer, application of momentum equation, turbulent
boundary layer, laminar sub-layer, separation and its control, drag and lift, drag on a sphere, 2D cylinder and airfoil, Magnus effect. 8(L)

UNIT5: Measurement Techniques-Flow measurement by Pitot tube, orifice, Venturi, nozzle, and bend meter, rotameter, notches and
weirs, hot-wire anemometer, LDV and PIV, Turbine flowmeter, Vortex shedding flowmeter, magnetic flowmeter, Doppler Ultrasonic

flowmeter, Coriolisflowmeter etc. 4(L)
UNIT®6: Introduction to Hydraulic Machines-Introduction to Hydroelectric power station and its components, Classification of turbines
and pumps, similarity laws and specific speed, efficiency, cavitation. 4(L)

Text/Reference Books:

e Fox, R.W., McDonald, A.T., Introduction to Fluid Mechanics, 7" edition, Wiley India.

Ojha, C.S.P., Berndtsson, R., Chandramouli, P.N., Fluid Mechanics and Machinery, Oxford University Press, New Delhi.
Majumdar, B., Fluid Mechanics with Laboratory Manual, PHI Learning, New Delhi.

Som, S.K. and Biswas G, Introduction of Fluid Mechanics & Fluid Machines, TMH, New Delhi.
Mohanty, A.K., Fluid Mechanics, PHI Learning, New Delhi.

Shames, I.H., Mechanics of Fluids, McGraw Hill, International Students Edition.

Agarwal, S.K., Fluid Mechanics and Machinery, TMH, New Delhi.

Rathakrishnan E., Instrumentation, Measurements and Experiments in Fluids, CRC Press, New York.
Garde, R.J., Fluid Mechanics through Problems, New Age International Pvt. Ltd, New Delhi.

Lal, J., Hydraulic Machines, Metropolitan Book Co. Pvt. Ltd., Delhi.

HEAT AND MASS TRANSFER (ME-1405)
UNIT 1: Introduction to Heat Transfer-Concepts of the mechanisms of heat flows; Conduction, convection and radiation; Effect of

temperature on thermal conductivity of materials; Introduction to combined heat transfer mechanism. 2(L)
Conduction-One-dimensional general differential heat conduction equation in the rectangular, cylindrical and spherical coordinate
systems; Initial and boundary conditions. 3(L)

Steady State one-dimensional Heat conduction-Composite Systems in rectangular, cylindrical and spherical coordinates with
and without energy generation; Thermal resistance concept; Analogy between heat and electricity flow; Thermal contact

resistance; Critical thickness of insulation. 3(L)
Two dimensional steady state heat conduction-solution by Numerical Relaxation method. 2(L)
UNIT 2: Fins-Heat transfer from extended surfaces, Fins of uniform cross-sectional area; Errors of measurement of temperature in
thermometer wells. 3(L)
Transient Conduction-Transient heat conduction; Lumped heat capacity method; Time constant; Unsteady state heat conduction in
one dimension only, Heisler charts. 4(L)

UNIT 3: Convective heat transfer fundamentals-Newton’s law of cooling, Types of convective heat transfer, Laminar and
Turbulent flows, Hydrodynamic boundary layer, Thermal boundary layer, Non-dimensional numbers, Buckingham Pi Theorem. 3(L)

Forced Convection-Flow over a flat plate; Approximate integral boundary layer analysis; Analogy between momentum and heat
transfer in turbulent flow over a flat surface; Mixed boundary layer; Flow across a single cylinder and a sphere; Flow inside ducts;
Empirical heat transfer relations; Relation between fluid friction and heat transfer; Liquid metal heat transfer. 5(L)

Natural Convection-Physical mechanism of natural convection; Buoyant force; Empirical heat transfer relations for natural
convection over vertical planes and cylinders, horizontal plates and cylinders, and sphere; Combined free and forced convection. 3(L)

UNIT4: Thermal Radiation-Basic radiation concepts; Radiation properties of surfaces; Black body radiation Planck’s law, Wein’s
displacement law, Stefan Boltzmann law, Kirchoff’s law; ; Gray body; Shape factor; Black-body radiation; Radiation exchange

between diffuse non black bodies in an enclosure; Radiation shields; Radiation combined with conduction and convection. 6(L)
UNIT 5: Heat Exchanger-Types of heat exchangers; Fouling factors; Overall heat transfer coefficient; Logarithmic mean
temperature difference (LMTD) method; Effectiveness-NTU method; Compact heat exchangers. 3(L)

Condensation and Boiling-I