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J. C. BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA,

FARIDABAD

B.Tech (MECHANICAL ENGINEERING) HINDI MEDIUM

Scheme of

Studies/Examinati

on Semester—I11
Course Structure

Teaching Marks for Marks for End Term |[Total Course
Course Schedule Sessional Examination Marks |credits|Type
Code Course Title Total

L |T|P|Total Theo Practica
PCC-ME- [Thermodynamics 3(1-| B 25 75 - 100 4 PCC
301/21
PCC-ME- [Strength of 3|1|-| 4 25 75 - 100 4 PCC
302/21 Materials-I
PCC-ME- |Fluid Mechanics and 3(1|-| 4 25 75 - 100 4 PCC
303/21 Machines

Basics of Electronics -
ESC-201  |Engineering 3 |-] 3 25 75 - 100 3 ESC
ESC- Engineering 3(1-| B 25 75 - 100 4 ESC
203A/21  |Mechanics
BSC-201  |Mathematics |11 3(-1-1 B 25 75 - 100 3 BSC
BSC-01  [Biology 3(-1-1 B 25 75 - 100 3 BSC
PCC-ME- |[Strength of Materials | - |-{2| [@ 15 - 35 50 PCC
304/21 Lab
PCC-ME- |Fluid Mechanics and -1-121 B 15 - 35 50 1 PCC
305/21 Machines Lab
SEC-WS-  |Workshop- Il -1-14] H 30 - 70 100 2 SEC
301/21
Total 21|4|8| 33 235 525 140 900 29

Note: Exams duration will be as under
a. Theory exams will be of 03 hours duration.
b. Practical exams will be of 02 hours duration
c. Workshop exam will be of 03 hours duration
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J C BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY, YMCA, FARIDABAD

B.Tech (MECHANICAL ENGINEERING)

HINDI MEDIUM Scheme of Studies/Examination
Semester -1V Course Structure

Teaching Marks for  |Marks for End Term Course
Course |Course Title Schedule Sessional  |Examination Total |Credits[Type
Code Marks
L [T|P [Total Theory |Practical

PCC-ME- |Applied 3 ]1}- |4 25 75 - 100 4 PCC
401/21 [Thermodynamics
PCC-ME- |Materials 3 - |3 25 75 - 100 3 PCC
402/21 |Engineering
PCC-ME- |Kinematics of 3 - I3 25 75 - 100 3 PCC
403/21 |Machines
PCC-ME- [Strength of 3 - I3 25 75 - 100 3 PCC
404/21 |Materials-II
PCC-ME- |Manufacturing 3 - B 25 75 - 100 3 PCC
405/21 |Processes
PCC-ME- [Thermal Lab- | - -2 ]2 15 - 35 50 1 PCC
406/21
PCC-ME- |Materials - -2 ]2 15 - 35 50 1 PCC
407/21 |Engineering Lab
PCC-ME- |Kinematics of - -2 ]2 15 - 35 50 1 PCC
408/21 |Machines Lab
MC-03 |Environmental 2 - |2 25%* 75%* - - MAC

Science
SEC- Project | - -4 |4 30 - 70 100 2 SEC
401/21
SEC-WS- |Workshop- IV - -4 |4 30 - 70 100 2 SEC
401/21

Total 17111432 |230 375 245 850 23

Note: Exams Duration will be as under

(a) Theory exams will be of 03 hours duration.
(b) Practical exams will be of 02 hours duration
(c) Workshop exam will be of 03 hours duration

(d) * Audit course.
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PCC-ME-301/21
THERMODYNAMICS
B. Tech (Mechanical Engineering) 111 Semester

No. of Credits: 4 Sessional: 25 Marks
L T P Total Theory: 75 Marks
3 10 4 Total: 100 Marks

Duration of Exam: 3 Hours
Pre- Requisite: Nil
Successive: Applied Thermodynamics, Heat and Mass Transfer, IC Engines, Refrigeration and
Air Conditioning
Course Objectives:
The objective of studying this course is to understand and apply the concepts of thermodynamic
properties and their relationships, laws of thermodynamics and thermodynamic behaviour of
pure substances to solve engineering problems.
Course Outcomes (COs): At the completion of this course the student will be able to:
CO1- Understand the basic concepts of thermodynamics and apply energy balance to systems
and control volumes, in situations involving heat and work interactions.
CO2- Learn to differentiate between high grade and low grade energies and understand the
Second law limitations on energy conversion.
CO3- Evaluate properties of pure substances, gases and their mixtures in various processes.
CO4- Analyze performance of energy conversion devices and cycles.
Course Contents:
Unit 1
Fundamental Concepts: Introduction, System & Control volume; Types of systems, Property,
State & Process; Concept of Thermodynamic Equilibrium, Quasistatic Process, Exact & Inexact
differentials; Work - Thermodynamic definition of work; Displacement work; Path dependence
of displacement work. Definition of heat; examples of heat/ work interaction in systems;
Numerical Problems related to Heat and Work. (6)

Unit 2

Temperature and First law: Temperature, Definition of thermal equilibrium and Zeroth law;
Temperature scales; Various Thermometers. First Law for Cyclic & Non-cyclic processes;
Concept of total energy E; Energy: a property; Various modes of energy, Internal energy and
Enthalpy. Numerical Problemson Thermometry and First Law. (7)

Unit 3

First Law for Flow Processes: Derivation of general energy equation for a control volume;
Steady state steady flow processes; Examples of steady flow devices like nozzles, turbines,
compressors and heat exchangers; Unsteady flow processes; Throttling and Free expansion
processes. Numerical Problems on Steady Flow processes. (6)

Unit 4

Second Law of Thermodynamics and Entropy: Definitions of direct and reverse heat engines;
Definitions of thermal efficiency and COP; Kelvin-Planck and Clausius statements and their



equivalence; Definition of reversible process; Internal and external irreversibility; Carnot cycle;
Carnot theorem; Absolute temperature scale.

Clausius inequality; Definition of entropy S ; Entropy S: a property; Principle of increase of
entropy and its applications; Illustration of processes in T-s coordinates; Irreversibility and
Availability, Availability function for systems and Control volumes undergoing different
processes. Numerical Problems on Second law and Entropy.(12)

Unit 5

Properties of Pure Substances and Gas Mixtures: Definition of Pure substance, Ideal Gases
and ideal gas mixtures, Real gases, Properties of two phase systems - Constant temperature and
Constant pressure heating of water; Definitions of saturated states; P-v-T surface; Use of steam
tablesand Mollier’s chart; Identification of states & determination of properties,. Numerical
Problems related to ideal gases and steam. (10)

Unit 6

Thermodynamic Cycles: Air Standard Otto, Diesel and Dual cycles; their comparison; Basic
Brayton cycle. Numerical Problems. (9)

Recommended/ Reference Books:

1. Nag, P.K, Engineering Thermodynamics, Tata McGraw-Hill Publishing Co. Ltd.

2. Jones, J. B. and Duggan, R. E., Engineering Thermodynamics, Prentice-Hall of India

. Moran, M. J. and Shapiro, H. N., Fundamentals of Engineering Thermodynamics, John Wiley
and Sons.

. Sonntag, R. E, Borgnakke, C. and Van Wylen, G. J.,Fundamentals of Thermodynamics, John
Wiley and Sons.

Web Links:

S.No. | Address of Web Source Content

1 https://nptel.ac.in/courses/112/105/112105266/ | Unit 5: Properties of Pure Substances

2 https://nptel.ac.in/courses/112/104/112104113/ | Unit 1 and 2: Fundamentals of Energy
Conversion

3 https://nptel.ac.in/courses/101/104/101104063/ | Unit 3 and 4 Laws of Thermodynamics

4 https://nptel.ac.in/courses/112/105/112105123/ | Unit 6 Thermodynamic Cycles
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PCC-ME-302/21
STRENGTH OF MATERIALS-I
B. Tech (Mechanical Engineering) 111 Semester

No. of Credits: 4 Sessional: 25 Marks
L T P Total Theory: 75 Marks
310 4 Total: 100 Marks

Duration of Exam: 3 Hours
Pre- Requisite: Physics, Mathematics 11 and Engineering Mechanics
Successive: Advanced Strength of Materials, Design of Machine Elements-I, Design of Machine
Elements-11
Course Objectives: The objective of studying this course isto understand the nature of stresse
and elastic deformation developed in simple geometries such as bars, cantilevers, beams, shafts,
cylinders and spheres under various loading conditions.
Course Outcomes (COs): After the completion of this course the students will be able to:
CO1-Analyze the staticstresses and strains within the elementarystructural members.

CO2- Evaluate shear force, bending moment and their distribution under transverse loading.
CO3- Understand the basic terminology and concepts for slope and deflection of beams.

CO4- Determine the stresses and strains in the members subjected to axial, bending and torsion
loads.

COb5- Apply the concept of stresses in pressure vessels.

Course Contents:

Unit 1

Stress, Strain and Deformation of Solids: Rigid bodies and deformable solids, Tension,

Compression and Shear Stresses, Hooke’s law, Elastic constants and their relations, Plastic

behavior of materials,Deformation of simple and compound bars, Thermal stresses, Volumetric

strains, Stresses on inclined planes, principal stresses and principal planes, Mohr’s circle of

stress. Numerical Problems.(9)

Unit 2

Transverse Loading on Beams and Stresses in Beams: Types of beams, Transverse loading,
Shear force and bending moment in beams, Cantilevers, Simply supported beams and over-
hanging beams under point, uniformly distributed and uniformly varying loads, Theory of

bending of beams,bending stress distribution and neutral axis, shear stress distribution, Load
carrying capacity, Proportioning of section. (14)
Unit 3

Deflection of Beams: Double Integration method, Macaulay’s method, Area moment method for
computation of slopes and deflections in beams, Conjugate beam and strain energy, Castigliano’s
& Maxwell’s theorems.(9)

Unit 4

Torsion: Torsion formulation stresses and deformation in circular and hollows shafts, Stepped
shafts, Deflection in shafts fixed at the both ends, Stresses in helical springs, Deflection of
helical springs, carriage springs. (9)

Unit 5



Thin Cylinders, Spheresand Thick Cylinders: Stresses in thin cylindrical shell due to
internal pressure, circumferential and longitudinal stresses and deformation in thin and thick
cylinders, spherical shells subjected to internal pressure, Deformation in spherical shells,
Lame’s theorem. (9)

Recommended/ Reference Books:

1. Strength of Materials by G.H.Ryder, Macmillan Publishers India Limited.

2. Egor P. Popov, Engineering Mechanics of Solids, Prentice Hall of India, New Delhi.
2. R. Subramanian, Strength of Materials, Oxford University Press.

3. Ferdinand P. Been, Russel Johnson Jr and John J. Dewole, Mechanics of Materials, TataMcGrawHill

Publishing Co. Ltd., New Delhi.

Web Links:
S.No. | Address of web source Content
1 https://nptel.ac.in/courses/112/107/112107146/ Stress,  Strain
and
Deformation of
Solids
2 https://www.youtube.com/watch?v=sP34uzn7diA Transverse
Loading on
Beams and
Stresses in
Beams
3 https://www.youtube.com/watch?v=9Mm5Y Jkma-0 Transverse
Loading on
Beams and
Stresses in
Beams
4 https://www.youtube.com/watch?v=1QB0bJRCRXx0 Torsion
https://www.youtube.com/watch?v=CnONQoxubLw
https://www.youtube.com/watch?v=zET8EKFnHFE
5 https://nptel.ac.in/content/storage2/courses/112105125/pdf/module- | Thin Cylinders,
9%20lesson-2.pdf Spheres and
Thick Cylinders
6 https://www.youtube.com/watch?v=GUOKSEXxdjq8 Deflection of
https://www.youtube.com/watch?v=viOtjfDS|NY Beams
https://www.youtube.com/watch?v=q7GORMtrKr8



https://nptel.ac.in/courses/112/107/112107146/
https://www.youtube.com/watch?v=sP34uzn7diA
https://www.youtube.com/watch?v=9Mm5YJkma-0
https://www.youtube.com/watch?v=IQB0bJRCRxo
https://www.youtube.com/watch?v=CnONQoxubLw
https://www.youtube.com/watch?v=zET8EKFnHFE
https://nptel.ac.in/content/storage2/courses/112105125/pdf/module-9%20lesson-2.pdf
https://nptel.ac.in/content/storage2/courses/112105125/pdf/module-9%20lesson-2.pdf
https://www.youtube.com/watch?v=GUOKSExdjq8
https://www.youtube.com/watch?v=vi0tjfDSjNY
https://www.youtube.com/watch?v=q7G0RMtrKr8
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PCC-ME-303/21
FLUID MECHANICS AND FLUID MACHINES
B. Tech(Mechanical Engineering) 111 Semester

No. of Credits: 4 Sessional: 25 Marks
L T P Total Theory: 75 Marks
310 4 Total: 100 Marks

Duration of Exam: 3 Hours
Pre- Requisite: Nil
Successive: Heat and Mass Transfer
Course Objectives:
The objective of this course is to enable the students to understand basics of Fluid Mechanics and
Machines, laws of fluid mechanics, model testing and performance parameters for hydraulic
machinery.
Course Outcomes (COs): At the end of the course, the student shall be able to:
CO 1-Expediatethe properties of fluid and basic fluid mechanics laws.
CO 2-Understand the characteristics of fluid and application of continuity and Bernoulli’s
equation.
CO 3-Conceptualizethe boundary layer, laminar and turbulent flow.
CO 4-Analyze the modeling of fluid flow problems.
COb5-Evaluate the performance of hydraulic turbines.
COG6- Evaluate the performance of hydraulic pumps.
Course Contents:
Unit 1
Introduction and Fluid Statics: Definition of fluid, Newton’s law of viscosity, properties of
fluids, mass density, specific volume, specific gravity, viscosity and surface tension, Stability of
floating Bodies and Submerged bodies, Determination of metacentric height, Numerical
Problems(8)
Unit 2
Fluid Kinematics and Fluid Dynamics: Different types of flows, Continuity equation,
applications of continuity equation, momentum equation and its applications, Euler’s equation,
Bernoulli’s equation and its applications, Venturimeter, Orificemeter, Rotameter, Numerical
Problems(8)
Unit 3
Laminar flow through pipes and Boundary Layer: Exact flow solutions in channels and
ducts, Couette and Poisuielle flow, laminar flow through circular conduits, concept of boundary
layer, measurement of boundary layer thickness, Von-Karman integral Momentum equation for
boundary layer, Darcy Weisbach equation, friction factor, Numerical Problems.(7)
Unit 4
Dimensional Analysis: Need for dimensional analysis, methods of dimension analysis,
Similitude, types of similitude, Dimensionless parameters, application of dimensionless
parameters, similitude laws, Model testing, Model testing of turbines and pumps, Numerical
Problems. (7)
Unit 5
Hydraulic Turbines: Euler’s equation, theory of Rotodynamic machines, Introduction to hydro
power plant, Classification of water turbines, heads and efficiencies, velocity triangles, Pelton
turbine, Francis turbine, Kaplan turbines andtheir working principles, draft tube, Specific speed,



unit quantities, performance curves for turbines, governing of turbines, Numerical Problems.
(10)

Unit 6

Pumps: Centrifugal pumps: working principle, various heads and efficiencies, velocity
components at entry and exit of the rotor, velocity triangles, work done by the impeller,
performance curves. Reciprocating pump: Classifications, working principle, Indicator Diagram,
Numerical Problems. (10)

Recommended/ Reference Books:

1 Mechanics of Fluids — I H Shames; McGraw Hill
2. Fluid Mechanics and Fluid Power Engineering — D.S. Kumar; S.K. Kataria and Sons.
3. Introduction to Fluid Mechanics and Fluid Machines — S.K. Som and G. Biswas; TMH
Publications, New Delhi.
4. Fluid Mechanics — Streeter V L and Wylie E B; McGraw Hill
5. Fluid Mechanics and Machinery — S.K. Agarwal; TMH; New Delhi.
6. Fluid Mechanics by Frank M. White; McGraw Hill.
Web Links:
1. https://nptel.ac.in/courses/112/104/112104118/
2. https://nptel.ac.in/courses/112/104/112104117/
3. https://nptel.ac.in/courses/112/105/112105183/
4, https://nptel.ac.in/courses/112/105/112105171/



https://nptel.ac.in/courses/112/104/112104118/
https://nptel.ac.in/courses/112/104/112104117/
https://nptel.ac.in/courses/112/105/112105183/
https://nptel.ac.in/courses/112/105/112105171/
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ESC- 201 BASIC ELECTRONICS ENGINEERING
B. Tech (Mechanical Engineering) 111 Semester

No. of Credits: 3 Sessional: 25 Marks
L T P Total Theory: 75 Marks
300 3 Total: 100 Marks

Duration of Exam: 3 Hours
Pre- Requisite: Physics
Successive: Mechatronics, Automation in Manufacturing
Course Objectives:
The objective of this course is to provide an overview of electronic device components to
Mechanical engineering students.
Course Outcomes (COs): At the end of this course students will demonstrate the ability to
CO1-Understand the principles of semiconductor devices and their applications.
CO2-Design an application using Operational amplifier.
CO3-Understand the working of timing circuits and oscillators.
CO4-Understand logic gates, flip flop as a building block of digital systems.
CO5-Learn the basics of Electronic communication system.
Course Contents:
Unit 1
Semiconductor Devices and Applications: Introduction to P-N junction Diode and V-I
characteristics, Half wave and Full-wave rectifiers, capacitor filter. Zener diode and its
characteristics, Zener diode as voltage regulator. Regulated power supply IC based on 78XX and
79XX series, Introduction to BJT, its input-output and transfer characteristics, BJT as a single
stage CE amplifier, frequency response and bandwidth.(8)
Unit 2
Operational amplifier and its applications: Introduction to operational amplifiers, Op-amp
input modes and parameters, Op-amp in open loop configuration, op-amp with negative
feedback, study of practical op-amp IC 741, inverting and non-inverting amplifier applications:
summing and difference amplifier, unity gain buffer, comparator, integrator and differentiator.(8)
Unit 3
Timing Circuits and Oscillators: RC-timing circuits, 1C 555 and its applications as astable and
mono-stable multi-vibrators, positive feedback, Barkhausen's criteria for oscillation, R-C phase
shift and Wein bridge oscillator.(8)
Unit 4
Digital Electronics Fundamentals:Difference between analog and digital signals, Boolean
algebra, Basic and Universal Gates, Symbols, Truth tables, logic expressions, Logic
simplification using K- map, Logic ICs, half and full adder/subtractor, multiplexers, de-

multiplexers, flip-flops, shift registers, counters, Block diagram of
microprocessor/microcontroller and their applications.(8)
Unit 5

Electronic Communication Systems: The elements of communication system, IEEE frequency
spectrum, Transmission media: wired and wireless, need of modulation, AM and FM modulation
schemes, Mobile communication systems: cellular concept and block diagram of GSM
system.(8)

Recommended/ Reference Books:

1. Floyd ,” Electronic Devices” Pearson Education.



2. R.P. Jain , “Modern Digital Electronics”, Tata Mc Graw Hill.
3. Frenzel, “Communication Electronics: Principles and Applications”, Tata Mc Graw Hill.
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ESC-203A/21
ENGINEERING MECHANICS
B. Tech (Mechanical Engineering) 111 Semester

No. of Credits: 4 Sessional: 25 Marks
L T P Total Theory: 75 Marks
310 4 Total: 100 Marks

Duration of Exam: 3 Hours
Pre- Requisite: Physics, Mathematics
Successive: Kinematics of Machines, Dynamics of Machines, Strength of Materials- 11
Course Objectives:
The objective of this course is to provide an introduction of Engineering Mechanics
fundamentals and applications.
Course Outcomes (COs): After the completion of this course, the students will be able to:

CO 1- Understand the basic force system and equilibrium.

CO 2- Apply principles of friction in engineering problems.

CO 3-Understand the concepts of Structure analysis.

CO 4-Determine Centroid and understand the virtual work concept.

COb5-Analyze particle dynamics.

CO6- Understand theconcepts of Kinematics and Kinetics of Rigid Bodies.

Course Contents:

Unitl

Introduction to Engineering Mechanics: Force Systems: Basic concepts, Particle equilibrium
in 2-D & 3-D, Rigid Body equilibrium. System of Forces: Coplanar and Concurrent Forces,
Components of forces in Space,Resultant. Moment of Forces and its Application, Couples,
Equilibrium of System of Forces, Equations of Equilibrium of Coplanar Systems and Spatial
Systems.(8)

Unit 2

Friction:Types of friction, Limiting friction, Laws of Friction, Static and Dynamic Friction;
Motion of Bodies, wedge friction, screw jack & differential screw jack.(5)

Unit 3

Structural Analysis: Equilibrium in three dimensions. Trusses:Method of Sections, Method of
Joints,Zero force members. Beams & types of beams, Frames & Machines.(7)

Unit 4

Centroid and Centre of Gravity: Centroid of simple figures from first principle, centroid of
composite sections; Centre of Gravity; Area moment of inertia- Definition, Moment of inertia of
plane sections from first principles, Theorems of moment of inertia, Moment of inertia of
standard sections and composite sections; Mass moment inertia of circular plate, Cylinder, Cone,
Sphere, Hook.(7)

Unit 5

Virtual Work and Energy Methods: Virtual displacements, Principle of virtual work for
particle and ideal system of rigid bodies, Degrees of Freedom. Active force diagram, systems
with friction, mechanical efficiency. Conservative forces and potential energy (elastic and
gravitational), energy equation for equilibrium. Applications of energy method for equilibrium.
Stability.(7)

Unit 6



Particle dynamics: Rectilinear motion, Plane curvilinear motion (rectangular, path, and polar
coordinates). 3-D curvilinear motion; Relative and constrained motion; Newton’s 2nd law
(rectangular, path, and polar coordinates). Work-kinetic energy, power, potential
energy.Impulse-momentum (linear, angular); Impact (Direct and oblique).(8)

Unit 7

Kinematics and Kinetics of Rigid Bodies: Basic terms, general principles in dynamics; Types
of motion, Instantaneous centre of rotation in plane motion and simple problems; D’Alembert’s
principle and its applications in plane motion and connected bodies; Work energy principle and
its application in plane motion of connected bodies; Kinetics of rigid body rotation. (8)
Recommended/ Reference Books:

1. Irving H. Shames, Engineering Mechanics, Prentice Hall

. F. P. Beer and E. R. Johnston, Vector Mechanics for Engineers, Vol | - Statics, Vol Il, —
Dynamics, Tata McGraw Hill

3. R. C. Hibbler, Engineering Mechanics: Principles of Statics and Dynamics, Pearson Press.

4. Hibler and Gupta, Engineering Mechanics (Statics, Dynamics) by Pearson Education.

5. Reddy Vijaykumar K. and K. Suresh Kumar, Singer’s Engineering Mechanics.

6. Bansal R.K., A Text Book of Engineering Mechanics, Laxmi Publications.

7. Khurmi R.S., Engineering Mechanics, S. Chand & Co.

8. Tayal A.K., Engineering Mechanics, Umesh Publications.

Web Links:
S.No. | Address of web source Content
1. | https://lyoutu.be/tdw_-gx-i-0 Principle of Virtual Work: Lecture- 1
2. | https:/lyoutu.be/6n61rjociHQ Principle of Virtual Work: Lecture- 2
3. | https:/lyoutu.be/zGsGupbv_SI Energy Relations
4. | https://youtu.be/VQRcChR9IKU | Friction- Lecture- 1
5. | https:/lyoutu.be/jpvt1D4jGOw Friction- Lecture- 2
6. | https://youtu.be/BytusqcT FO Friction- Lecture- 3
7. | https:/lyoutu.be/LBMHPeJNBAE | Particle Dynamics
8. | https://lyoutu.be/3-aNY5FtU6k Circular Motion
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BSC 200MATHEMATICS Il
B. Tech (Mechanical Engineering) 111 Semester

No. of Credits: 3 Sessional: 25 Marks
L T P Total Theory: 75 Marks
300 3 Total: 100 Marks

Duration of Exam: 3 Hours
Pre- Requisite: Mathematics | and 11
Successive:Operations Research
Course Objectives:
e To introduce the solution methodologies for second order Partial Differential Equations with
applications in engineering

e To provide an overview of probability and statistics to engineers.

Course Outcomes: After the completion of this course, the students will be able to:

COL1- Solve field problems in engineering involving PDEs.

CO2- Formulate and solve problems involving random variables

CO3- Apply statistical methods for analysing experimental data.

CO4-Understand the concept of probability.
Course Contents:
Unitl
Definition of Partial Differential Equations, First order partial differential equations, solutions of
first order linear PDEs; Solution to homogenous and non-homogenous linear partial differential
equations of second order by complimentary function and particular integral method. Second-
order linear equations and their classification, Initial and boundary conditions, D'Alembert's
solution of the wave equation; Duhamel's principle for one dimensional wave equation. Heat
diffusion and vibration problems, Separation of variables method to simple problems in
Cartesian coordinates. The Laplacian in plane, cylindrical and spherical polar coordinates,
solutions with Bessel functions and Legendre functions. One dimensional diffusion equation and
its solution by separation of variables. (14)
Unit2
Probability spaces, conditional probability, independence; Discrete random variables,
Independent random variables, the multinomial distribution, Poisson approximation to the
binomial distribution, infinite sequences of Bernoulli trials, sums of independent random
variables; Expectation of Discrete Random Variables, Moments, Variance of a sum, Correlation
coefficient, Chebyshev's Inequality. Continuous random variables and their properties,
distribution functions and densities, normal, exponential and gamma densities. Bivariate
distributions and their properties, distribution of sums and quotients, conditional densities,
Bayes' rule.(12)
Unit 3
Basic Statistics, Measures of Central tendency: Moments, skewness and Kurtosis - Probability
distributions: Binomial, Poisson and Normal - evaluation of statistical parameters for these three
distributions, Correlation and regression — Rank correlation. Curve fitting by the method of least
squares- fitting of straight lines, second degree parabolas and more general curves. Test of
significance: Large sample test for single proportion, difference of proportions, Tests for single
mean, difference of means, and difference of standard deviations. Test for ratio of variances -
Chi-square test for goodness of fit and independence of attributes. (12)



Recommended/ Reference Books:

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

2. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications.

3. P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book

Stall.
4. S. Ross, A First Course in Probability, Pearson Education India.
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BSC 01 BIOLOGY
B. Tech (Mechanical Engineering) 111 Semester

No. of Credits: 3 Sessional: 25 Marks
L T P Total Theory: 75 Marks
300 3 Total: 100 Marks

Duration of Exam: 3 Hours
Pre- Requisite: Nil
Successive: Environmental Science
Course Objectives:
The objective of this course is to learn the Basic concept of Biology related to Engineers,
Genetics, Biomolecules, Enzymes, Information Transfer, Macromolecular analysis, Metabolism,
Microbiology
Course Outcomes (COs):After the completion of this course, the students will be able to:

CO1-Classify enzymes and distinguish between different mechanisms of enzyme action.
CO2-ldentify DNA as a genetic material in the molecular basis of information transfer.
CO3-Analyze biological processes at the reductionist level
CO4-Apply thermodynamic principles to biological systems.
COb5-Identify and classify microorganisms.

Course Contents:

Unit 1

Introduction: Bring out the fundamental differences between science and engineering by
drawing a comparison between eye and camera, Bird flying and aircraft. Mention the most
exciting aspect of biology as an independent scientific discipline. Why we need to study
biology? Discuss howbiological observations of 18th Century that lead to major discoveries.
Examples from Brownian motion and the origin of thermodynamics by referring to the original
observation of Robert Brown and Julius Mayor. These examples will highlight the fundamental
importance of observations in any scientific inquiry.

Unit 2

Classification: Purpose: To convey that classification per se is not what biology is all about. The
underlying criterion, such as morphological, biochemical or ecological be highlighted. Hierarchy
of life forms at phenomenological level. A common thread weaves this hierarchy Classification.
Discuss classification based on (a) cellularity- Unicellular or multicellular (b) ultrastructure-
prokaryotes or eucaryotes. (c) energy and Carbon utilization -Autotrophs, heterotrophs,
lithotropes (d) Ammonia excretion — aminotelic, uricoteliec, ureotelic (e) Habitata- acquatic or
terrestrial (¢) Molecular taxonomy- three major kingdoms of life. A given organism can come
under different category based on classification. Model organisms for the study of biology come
from different groups. E.coli, S.cerevisiae, D. Melanogaster, C. elegance, A. Thaliana, M.
musculus

Unit 3

Genetics: Purpose: To convey that “Genetics is to biology what Newton’s laws are to Physical
Sciences” Mendel’s laws, Concept of segregation and independent assortment. Concept of



allele.Gene mapping, Gene interaction, Epistasis. Meiosis and Mitosis be taught as a part of
genetics. Emphasis to be give not to the mechanics of cell division nor the phases but how
genetic material passes from parent to offspring.Concepts of recessiveness and
dominance.Concept of mapping of phenotype to genes. Discuss about the single gene disorders
in humans. Discuss the concept of complementation using human genetics.

Unit 4

Biomolecules:Purpose: To convey that all forms of life has the same building blocks and yet the
manifestations are as diverse as one can imagine Molecules of life. In this context discuss
monomeric units and polymeric structures. Discuss about sugars, starch and cellulose. Amino
acids and proteins.Nucleotides and DNA/RNA.Two carbon units and lipids.

Unit 5

Enzymes:Purpose: To convey that without catalysis life would not have existed on
earthEnzymology: How to monitor enzyme catalyzed reactions. How does an enzyme catalyse
reactions.Enzyme classification.Mechanism of enzyme action. Discuss at least two examples.
Enzyme kinetics and kinetic parameters. Why should we know these parameters to understand
biology? RNA catalysis.

Unit 6

Information Transfer:Purpose: The molecular basis of coding and decoding genetic
information is universal Molecular basis of information transfer. DNA as a genetic material.
Hierarchy of DNA structure- from single stranded to double helix to nucleosomes. Concept of
genetic code.Universality and degeneracy of genetic code. Define gene in terms of
complementation and recombination.

Unit 7

Macromolecular Analysis:Purpose: How to analyses biological processes at the reductionistic
level Proteins- structure and function. Hierarch in protein structure.Primary secondary, tertiary
and quaternary structure.Proteins as enzymes, transporters, receptors and structural elements. (5)
Unit 8

Metabolism: Purpose: The fundamental principles of energy transactions are the same in
physical and biological world. Thermodynamics as applied to biological systems. Exothermic
and endothermic versus endergonic and exergoinc reactions.Concept of Keq and its relation to
standard free energy.Spontaneity. ATP as an energy currency. This should include the breakdown
of glucose to CO, + H.O (Glycolysis and Krebs cycle) and synthesis of glucose from CO.and
H.O (Photosynthesis). Energy yielding and energy consuming reactions. Concept of Energy

charge. (4)

Unit 9

Microbiology:Concept of single celled organisms.Concept of species and strains.ldentification
and classification of microorganisms.Microscopy.Ecological aspects of single celled

organisms. Sterilization and media compositions.Growth kinetics.(3)
Recommended/ Reference Books:

1. Biology: A global approach: Campbell, N. A.; Reece, J. B.; Urry, Lisa; Cain, M, L.; Wasserman, S.
A.; Minorsky, P. V.; Jackson, R. B. Pearson Education Ltd.

2. Outlines of Biochemistry, Conn, E.E; Stumpf, P.K; Bruening, G; Doi, R.H., John Wiley and Sons.

3. Principles of Biochemistry, By Nelson, D. L.; and Cox, M. M.W.H. Freeman and Company.

4. Molecular Genetics, Stent, G. S.; and Calender, R.W.H. Freeman and company, Distributed by Satish
Kumar Jain for CBS Publisher.

5. Microbiology, Prescott, L.M J.P. Harley and C.A. Klein Wm, C. Brown Publishers.
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PCC-ME-304/21
STRENGTH OF MATERIALS LAB
B. Tech (Mechanical Engineering) 111 Semester

No. of Credits: 1 Sessional: 15 Marks
L T P Total Practical: 35 Marks
002 2 Total : 50 Marks

Duration of Exam: 02 Hours
Pre- Requisite: Strength of Materials
Successive: Strength of Materials -11, Design of Machine Elements-1, Design of Machine
Elements-11
Course Objectives:
The objective of the Strength of Materials lab is to give insight to the students about various
mechanical properties of the materials and perform such experiments on different machines/
equipments.
Course Outcomes (COs): At the end of the course, the student shall be able to:
CO 1- Understand the concepts of mechanical properties for materials and testing methods.
CO 2- Measure and interpret hardness of materials on different machines/ equipments.
CO 3-Analyze impact properties of materials.
CO 4- Assess tensile, shear, compressive and other properties of materials on UTM.
List of Experiments:
1. To perform the Brinell hardness test.

2. To perform the Rockwell hardness test.

3. To perform the Vickers hardness test on Universal Hardness Tester and compare with

Rockwell hardness.
To study the Erricson sheet metal testing machine & perform the Erricson sheet metal test.
To perform the Impact tests (Izod&Charpy) on Impact Testing Machine.
To perform the tensile test on Universal Testing Machine.
To perform compression & bending tests on Universal Testing Machine.
To perform the shear test on Universal Testing Machine.
. To perform the torsion test on a Torsion Testing Machine.

10 To determine the Micro hardness of sample.

11. To study the fatigue testing of materials.
12. To determine the stiffness of helical spring.

Note: At least ten experiments are to be performed in the semester. Eight experiments are to be
performed from the above list and the rest may be designed/ conducted by the concerned
department/institution.
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PCC-ME-305/21 FLUID MECHANICS & MACHINES LAB
B. Tech (Mechanical Engineering) 111 Semester

No. of Credits: 1 Sessional: 15 Marks
L T P Total Practical: 35 Marks
0022 Total: 50 Marks

Duration of Exam: 02 Hours
Pre- Requisite: Nil
Successive: Heat and Mass Transfer
Course Objectives:
The objective of this lab is to learn about fluid properties and measure fluid flow losses,
efficiencies,performance characteristics of hydraulic machines by performing various
experiments.
Course Outcomes (COs): At the end of the course, the student shall be able to:
CO 1-Understand the techniques and concept of stability.
CO 2-Measure and analyze discharge and hydraulic coefficients.
CO 3-Measure different types of pipe losses and determine the velocity profile in a Pipe.
CO 4- Analyze the performance characteristics of hydraulic turbines and pumps.
List of Experiments:
To verify the Bernoulli’s Theorem.
To determine coefficient of discharge of Venturimeter.
To determine coefficient of discharge of Orifice meter.
To determine the coefficient of discharge of a Notch (V and Rectangular types).
To determine the friction factor for the pipes.
To determine the coefficient of contraction, velocity and discharge of an orifice.
To determine the minor losses due to sudden enlargement, sudden contraction and bends.
To determine the impact of jet on the different type of vanes.
To draw the constant head; constant-speed and constant efficiency curves of Pelton turbine.
10 To draw the constant head; constant speed and constant efficiency curves of Francis turbine.
11.To draw the constant head; constant speed and constant efficiency curves of Kaplan turbine.
12.To study the constructional details and draw the characteristic curves of Centrifugal pump.
13.To study the constructional details and draw the characteristic curves of Reciprocating pump.
14.To study the constructional details of hydraulic RAM and determine its various efficiencies.
Web Links:

©CoNoUOR~WNE

S.No. | Address of web source Content

1 http://fm-nitk.vlabs.ac.in/# To determine coefficient of discharge of
Venturimeter.

2 http://fm-nitk.vlabs.ac.in/# To determine the coefficient of discharge
of a Notch (V and Rectangular types)

3 http://fm-nitk.vlabs.ac.in/# To determine the friction factor for the
pipes.

4 https://eerc03- To verify the Bernoulli’s Theorem.

ilith.vlabs.ac.in/List%200f%20experiments.ht
ml?domain=Civil%20Engineering

5 https://eerc03- To determine the coefficient of contraction,
iiith.vlabs.ac.in/exp6/Introduction.html?domai | Vvelocity and discharge of an orifice.

n=Civil%20%20%20%20%20%20%20%20%
20%20%20%20%20Engineering&lab=Hydrau
lics%20and%20F1uid%20%20%20%20%20%
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http://fm-nitk.vlabs.ac.in/
https://eerc03-iiith.vlabs.ac.in/List%20of%20experiments.html?domain=Civil%20Engineering
https://eerc03-iiith.vlabs.ac.in/List%20of%20experiments.html?domain=Civil%20Engineering
https://eerc03-iiith.vlabs.ac.in/List%20of%20experiments.html?domain=Civil%20Engineering
https://eerc03-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Civil%20%20%20%20%20%20%20%20%20%20%20%20%20Engineering&lab=Hydraulics%20and%20Fluid%20%20%20%20%20%20%20%20%20%20%20%20%20Mechanics%20Lab
https://eerc03-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Civil%20%20%20%20%20%20%20%20%20%20%20%20%20Engineering&lab=Hydraulics%20and%20Fluid%20%20%20%20%20%20%20%20%20%20%20%20%20Mechanics%20Lab
https://eerc03-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Civil%20%20%20%20%20%20%20%20%20%20%20%20%20Engineering&lab=Hydraulics%20and%20Fluid%20%20%20%20%20%20%20%20%20%20%20%20%20Mechanics%20Lab
https://eerc03-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Civil%20%20%20%20%20%20%20%20%20%20%20%20%20Engineering&lab=Hydraulics%20and%20Fluid%20%20%20%20%20%20%20%20%20%20%20%20%20Mechanics%20Lab
https://eerc03-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Civil%20%20%20%20%20%20%20%20%20%20%20%20%20Engineering&lab=Hydraulics%20and%20Fluid%20%20%20%20%20%20%20%20%20%20%20%20%20Mechanics%20Lab

20%20%20%20%20%20%20%20Mechanics
%20Lab

6 https://eerc03-
iilith.vlabs.ac.in/exp13/Procedure.html?domain

=Civil%20Engineering&lab=Fluid%20Mecha
nics%20Lab

To draw the constant head;

constant-speed and constant efficiency
curves of Pelton turbine.

principle, work done by the impeller, perfo
rmance curves, Cavitation inpumps-
Reciprocating pump — working principle

Note: At least ten experiments are to be performed in the semester. Eight experiments are to be
performed from the above list and the rest may be designed/ conducted by the concerned

department/institution.
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SEC-WS-301/21 WORKSHOP-I11
B.Tech- 111 Semester (Mechanical Engineering)

No. of Credits: 2 Sessional: 30 Marks
L|T|P|Total Practical: 70 Marks
0104 |4 Total: 100 Marks

Duration of Exam: 3 Hours

Pre-requisite: Workshop-1, Workshop- 11
Successive: Workshop-1V, Workshop-V, Workshop-VI, Workshop-VII
Course Objectives: The objective of studying this course is to understand different mechanical
aspects by introduction of conventional machines, welding processes, refrigeration & air
conditioning system.
Course Outcomes (COs): After studying this course the students will be able to:
CO 1-Learn and understand distinctive functions of conventional machines, arc & gaswelding
processes and MIG/MAG welding techniques.
CO 2-Perform different exercises on lathe and milling machines.
CO 3-Understand the fundamental concept of refrigeration & air conditioning
equipments/systems.
CO 4-Depositcontinuous bead in flatposition by different welding techniques.
List of Exercises:
Section (A): Machine shop
1. To understand and demonstrate the working principle of various conventional machines namely
lathe, milling, shaping & grinding machine.
2. To study elements and angles of single point cutting tools and multiple point cutting tools.
3. To prepare a job involving centering, facing, plain turning and step turning.
4. To prepare a job by machining on milling/ shaper machine and surface grinding on surface
grinder.

Section (B): Welding shop

5. To prepare straight continuous beadon a mild steel plateby arc welding using different current
setting in flat position.

6. To prepare straight continuous bead on mild steel plate by MIG/MAG weldingin flat position.

7. To set oxy-acetylene flames and fusion run without filler rod in flat position by gas welding
process.

8. To prepare butt joint on mild steel plate in flat position by arc welding process.

Section (C): Refrigeration & Air conditioning shop:

9. To study various codes and tools used in refrigeration and air conditioning system.

10. To study and calculate the C.O.Pof refrigeration cycle.

11. To study different refrigerants& identify various Psychometric properties used in refrigeration &
air conditioning system.

12. To perform cutting, flaring, swaging and brazing operations on ferrous and non ferrous tubes.

Note: - Total nine exercises should be performed from the above list. At least two from each
section and remaining three may either be performed from above list or designed by the
concerned institution as per the scope of the syllabus and facilities available in the institute.
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PCC-ME-401/21 APPLIED THERMODYNAMICS
B. Tech (Mechanical Engineering) IVSemester

No. of Credits: 4 Sessional: 25 Marks
L T P Total Theory: 75 Marks
310 4 Total: 100 Marks

Duration of Exam: 3 Hours
Pre- Requisite: Thermodynamics
Successive: Heat and Mass Transfer, Refrigeration and Air- Conditioning, 1C Engines.
Course Objectives:
The objective of this course is to gain a comprehensive knowledge of various cycles, gas dynamics,
nozzles, turbines and heating values of fuel.
Course Outcomes: After the completion of this course, the students will be able to:

COL1- Calculate heating values of fuels and analyze various power cycles.

CO 2- Evaluate energy conversion in steam turbines and condensers.
CO 3- Analyze phenomena occurring in compressible flows.
CO 4-Assess the performance of reciprocating compressors.
Course Contents:
Unit 1
Combustion and Steam Boilers: Introduction to solid, liquid and gaseous fuels—
Stoichiometry, exhaust gas analysis , comparison between fire and water tube boilers, Essentials
of a good boiler. Constructional and operational details Cochran and Babcock and Wilcox
Boiler. Study of high pressure boilers- Benson, Lamont, Loeffler and Velox boilers, Boiler
mountings and accessories, Boiler performance, Natural& Artificial drafts, Chimney height,
Maximum draft and chimney efficiency, Boiler heat balance sheet, Numerical Problems.(8)
Unit 2
Vapour Power Cycles: Carnot and Rankine vapour cycles, effect of operating conditions on
thermal efficiency of Rankine cycle, Rankine cycle with superheat, reheat and regeneration,
Supercritical and ultra super-critical Rankine cycle, Binary vapour cycle, Numerical Problems.
(9)
Unit 3
Flow Through Nozzles: Velocity and heat drop, mass discharge through a nozzle, critical
pressure ratio and its significance, effect of friction and nozzle efficiency, supersaturated flow,
design pressure ratio, Numerical Problems. (8)
Unit 4
Steam Turbines:Classification, Impulse Turbine- Flow through blades, velocity diagram, power
output and efficiency, maximum blade efficiency of single stage impulse turbine, blade friction,
compounding of impulse turbine. Reaction Turbine, Flow through impulse reaction blades,
degree of reaction, velocity diagram, power output, efficiency and blade height, comparison of
impulse and impulse reaction turbines. Losses in steam turbines, stage efficiency, overall
efficiency and reheat factor. Governing of steam turbines, Numerical Problems.(9)
Unit 5
Steam Condensers:Elements of a condensing plant, types of condensers, comparison of jet and
surface condensers. Condenser vacuum, sources of air leakage & its disadvantages, vacuum
efficiency and condenser efficiency, cooling towers, Numerical Problems. (7)
Unit 6



Air Compressors:Working of a single stage reciprocating air compressor; calculation of work
input; Volumetric efficiency; Isothermal efficiency; Advantages of multi stage compression;
Two stage compressor with Inter-cooling; Perfect Inter cooling; Optimum intercooler pressure.
Numerical Problems. (9)

Recommended/ Reference Books:

1. Sonntag, R. E, Borgnakke, C. and Van Wylen, G. J., , Fundamentals of Thermodynamics,
John Wiley and Sons.

2. Jones, J. B. and Duggan, R. E., Engineering Thermodynamics, Prentice-Hall of India

3. Moran, M. J. and Shapiro, H. N., Fundamentals of Engineering Thermodynamics, John Wiley
and Sons.

4. Nag, P.K, Engineering Thermodynamics, Tata McGraw-Hill Publishing Co. Ltd

Web Links:

S.No. | Address of web source Content
1 NPTELnptel.ac.in Whole syllabus of Applied Thermodynamics
2 https://youtu.be/jQepo3O4INS » courses | Thermodynamics
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PCC-ME-402/21MATERIALS ENGINEERING
B. Tech. (Mechanical Engineering) IV Semester

No. of Credits: 03  Sessional: 25 Marks
L T P Total Theory: 75 Marks
3 0 0 3 Total: 100 Marks

Duration of Exam.: 3 Hours

Pre-requisites: Basic Sciences, Mathematics

Successive: Strength of Materials-11, Design of Machine Elements, Welding Technology,
Metallurgy

Course Objectives:

The objective of studying this course is to develop understanding of crystallography, crystal
defects and behavior of alloys under different mechanical/thermal conditions. The course also
addresses the environmental and societal issues related to use of various materials.

Course Outcomes (COs): After the completion of course the student will be able to:
CO1- Understand the concept of crystallography and crystal defects.

CO2- Comprehend the deformation and strengthening mechanism in materials.

CO3- Describe various fracture modes, mechanisms and factors associated with them.

CO4- Interpret development of phases in ferrous and non-ferrous alloys by using equilibrium
phase diagrams.

CO5- Identify suitable heat-treatment process to achieve desired properties in steels based on
the knowledge of phase transformations.

CO6- Applytheir knowledge about the properties and application of advanced engineering
materials keeping in view their economic, environmental and societal impact.

Contents:
Unit 1

Crystallography and Associated Defects: Introduction to Materials Science and Engineering,
Basic concepts of Crystals, Unit Cells, Crystal Systems, Point Coordinates, Crystallographic
Directions, Crystallographic Planes, Density Computations, Linear and Planar Densities, Single
Crystals and Polycrystalline Materials, Polymorphism and Allotropy, Anisotropy, Non-
crystalline solids, Imperfections in Solids,Point Defects,Dislocations, Interfacial Defects, Bulk or
Volume Defects. (6)

Unit 2

Deformation and Strengthening Mechanisms in Alloys: Basic Concepts, Characteristics of
Dislocations, Slip Systems, Slip in Single Crystals and CRSS, Plastic Deformation of
Polycrystalline Materials, Deformation by Twinning, Strengthening of alloys by grain size
reduction, solid solution strengthening and strain hardening. (6)

Unit 3



Fracture in Alloys: Fundamentals of Fracture, Failure vs. Fracture, Ductile Fracture, Brittle
Fracture, Principles of Fracture Mechanics, Stress concentration, Fracture toughness,
Fatigue,Cyclic Stresses, The S—N Curve, Crack Initiation and Propagation, Factors that affect
Fatigue Life, Environmental Effects, Creep in alloys,Generalized Creep Behaviour, Stress and
Temperature Effects on creep. (6)

Unit 4

Phase Diagrams: Introduction, Solubility Limit, Solid Solutions, Phases, Microstructure, Phase
Equilibria, One-Component (or Unary) Phase Diagrams, Binary Isomorphous Systems,
Interpretation of Phase Diagrams, The Gibbs Phase Rule, Tie Line Rule and Lever Rule,
Development of Microstructure in Isomorphous and Binary Eutectic Alloys, Invariant Reactions,
The Iron-Iron Carbide (Fe—Fe.C) Phase Diagram, Development of Microstructure in lron—
Carbon Alloys. (7)

Uniths

Phase Transformations and Heat Treatment of Steels: Introduction, Isothermal
Transformation Diagrams, Continuous Cooling Transformation Diagrams, Mechanical behaviour
of Iron- carbon alloys during phase transformation, Introduction to Heat treatment of Metals,
Methods of Annealing, Hardening and Tempering of Steels.(6)

Unit 6

Advanced Engineering Materials: Types and applications of Ceramics, Particle Reinforced
Composites, Fiber-Reinforced Composites, Introduction to Nano-materials, Shape-Memory
Alloys, Bio-materials, Recyclable polymers and Biodegradable Polymers, Economic,
Environmental, and Societal Issues in Materials Engineering, Introduction to RoHS directives (7)

Recommended/ Reference Books:

1. Material Science and Engineering-An Introduction: Callister, W.D., John Wiley & Sons,
Delhi.

2. Elements of Material Science and Engineering: Lawrence H. Van Vlack, Pearson Education

India.

Introduction to Engineering Materials: B. K. Agarwal, Tata McGraw-Hill Education, India

Material Science - Narula, Narula and Gupta. Tata McGraw-Hill Education, India

The Essence of Materials for Engineers Robert W., Jr. Messler - Jones and Bartlett

Publishers, Inc., USA

Engineering Materials: Kenneth G. Budinski, Prentice Hall of India, New Delhi

7. Material Science & Engineering —V. Raghvan, Prentice Hall of India Pvt. Ltd, New Delhi

ok w

o

Web links:

S. No. Weblinks Modes
1 https://nptel.ac.in/courses/113/102/113102080/ Video lectures

https://nptel.ac.in/courses/122/102/122102008/ V/ideo lectures

2
3 https://nptel.ac.in/courses/113/104/113104014/ \/ideo lectures
4 https://nptel.ac.in/courses/112/108/112108150/ .pdf Notes



https://nptel.ac.in/courses/113/102/113102080/
https://nptel.ac.in/courses/122/102/122102008/
https://nptel.ac.in/courses/113/104/113104014/
https://nptel.ac.in/courses/112/108/112108150/
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PCC-ME-403/21 KINEMATICS OF MACHINES
B.Tech (Mechanical Engineering) IV Semester

No. of Credits: 3 Sessional: 25 Marks
LT P Total Theory: 75 Marks
300 3 Total : 100 Marks

Duration of Exam: 3 hrs.
Pre- Requisite: Engineering Mechanics
Successive: Dynamics of Machines, Design of Machine Elements-1, Design of Machine
Elements-11
Course Objectives:
The objective of studying this course is to develop the concept of geometric aspects of motion
and its profile in various machine members.
Course Outcomes (COs): After the completion of this course, the students will be able to:

CO 1- Describe the concepts of machines, mechanisms and related terminologies.

CO 2- Analyze planar mechanism for displacement, velocity and acceleration graphically
CO 3- Understand the Synthesis of Mechanisms.

CO 4- Analyze various motion transmission elements like gears, gear trains.

CO 5-Develop the geometry of CAM profiles.

CO 6- Explore the concept of Brakes and its applications.

Course Contents:
Unit 1

Mechanism and Machine: Links, Kinematic pairs, Degree of freedom, Kinematic Chain,
Binary, Ternary, Quaternary Links and Joints, Inversions of Mechanisms, ApplicationLower
Pairs:Pantograph, Straight Line Mechanisms, Approximate Straight Line Motion
Mechanism:Steering gears: Davis Steering gear, Ackermann Steering gear, Universal Hook’s
Joint. (6)

Unit 2

Motion Analysis in Mechanism: Concept ofInstantaneous centre method to analyze Velocity in
Simple Mechanism, Method for locating an instantaneous centre. Relative Velocity method to
analyze Velocity and acceleration, Rubbing velocity at pin joints. Coriolis acceleration
component. (6)

Unit 3

Synthesis of Mechanisms: Kinematics synthesis of Mechanisms, Type, number and
dimensional synthesis, function generation, path generation and body guidance, Two and three
position synthesis of four bar and slider crank mechanisms by graphical methods, Freudenstein’s
equation, precision positions, structural error; Motion Software, Chebychev spacing,
transmission angle, Numerical Problems.(6)



Unit 4

Gears: Concept of gears and its type, Terminology, Law of gearing, velocity of sliding, Forms
of Teeth, Cycloid profile teeth, Length of path of contact, length of arc of contact, Number of
pairs of teeth in contact, Interference in involute gears, Minimum number of teeth to avoid
interferences on gear and wheel, Concept of Helical gears, spiral gears, Bevel gear, Gear
Trains: Types of gear trains: simple gear train, compound gear train, Reverted gear train,
Epicyclic gear train.(8)

Uniths

Cams: Types of followers, Nomenclature of followers, Motion of follower, Simple harmonic
motion of follower, Uniform acceleration and retardation, Cycloidal motion, cam profile
construction, cam profile for roller followers.(8)

Unit 6

Brakes and Dynamometers: Types of brake: Simple shoe brake, Band Brake, Band and Block
brake, Internal expanding shoe brake, Hydraulic & Magnetic Brakes, Dynamometer, Absorption
Dynamometer: Prony brake dynamometer, Transmission Dynamometer: Epi-cyclic train
dynamometer.(6)

Recommended/ Reference Books:

1. Theory of Machines and Mechanisms: JosephEdwardShigley and JohnJosephUicker, Jr.
Second Edition, MGH, New York.

2. Theory and Machines: V.P. Singh, Dhanpat Rai & Company.

3. Theory and Machines: S.S. Rattan, Tata McGraw Hill.

Web Links:

Description Contents

Mechanisms and Simple
Machines,

WWW.cS.cmu.edu » ~rapidproto » mechanisms » chpt2 Gear and Gear Trains

nptel.ac.in » courses

Theory Of Mechanisms - NPTEL

mechdesigner.support » md-cams-mechanisms-
mechdes.

Cam Mechanisms - MechDesigner

Dynamometer
4. | me-mechanicalengineering.com »



about:blank
https://nptel.ac.in/courses/112/106/112106270/
https://nptel.ac.in/courses/112/106/112106270/
http://mechdesigner.support/md-cams-mechanisms-mechdesigner.htm
http://mechdesigner.support/md-cams-mechanisms-mechdesigner.htm
https://me-mechanicalengineering.com/dynamometer-introduction-types/
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PCC-ME-404/21
STRENGTH OF MATERIALS-II
B. Tech (Mechanical Engineering) IV Semester

No. of Credits: 3 Sessional: 25 Marks
L T P Total Theory: 75 Marks
300 3 Total: 100 Marks

Duration of Exam: 3 Hours
Pre- Requisite: Engineering Mechanics, Strength of Materials-I
Successive: Design of Machine Elements-lI, Design of Machine Elements-11,Modeling,
Simulation & Optimization
Course Objectives:
The objective of this course is to present the mathematecal and physical principles for
understanding the linear continuum behavious of solids.
Course Outcomes (COs): After the completion of this course, the students will be able to:

CO 1- Understand the deformation behavior ofsolids under different types of loading and
obtain mathematical solutions for simple geometries.

CO 2-Evaluate the behaviour and strength of structural elements subjected to three dimensional stress
system.

CO 3- Apply and use energy methods to find force, stress and displacement in simple structures.
CO 4-Predict behaviour of materials by using various theories of failures.

CO 5-Calculate the stresses in rotating rings, discs, and curved beams.

Course Contents:

Unit 1
StressTensors:Introduction to Cartesian tensors, Strains: Concept of strain, derivation of small strain
tensorand compatibility, principal strain and directions, strain invariants,

problems.Stress: Derivation of Cauchy relations and  differential ~ equations  of  equilibrium
and symmetry equations, principal stresses and directions, stressinvariants, Constitutive equations,
Generalized Hooke’s law, stress- strain relations for Isotropic material, Numerical Problems.

Unit 2

Theories of Elastic Failure: Various theories of elastic failures with derivations and graphical
representations, applications to problems of 2-D&3-D stress system with (i) Combined direct loading
and bending (ii) combined torsional and direct loading. Numerical Problems.

Unit 3

Energy Methods:Definitions, expressions for strain energy stored in a body when load is applied (i)
gradually (ii) suddenly and (iii) with Impact, strain energy of beams in bending, beam deflections,
strain energy of shafts in twisting, energy methods in determining spring deflection. Numerical
Problems.

Unit 4

Columns and Struts:Column under axial load, concept of instability and buckling, slenderness
ratio, derivation of Euler’s formulae for the elastic buckling load.Rankine’s, Gordom’s and



Johnson’s empirical formula for axial loading columns and their applications, eccentric
compression of a strut with rectangular & circular sections. Numerical Problems.

Unit 5

Rotating Rings & Discs: Stresses in uniform rotating rings & discs, rotating discs of uniform
strength, stresses in rotating cylinders, hollow cylinders & solids cylinders. Numerical Problems.
Unit 6

Bending of Curved Bars: Bending of beams with large initial curvature, position of neutral axis for
rectangular, trapezoidal and circular cross sections, stresses in crane hooks, stresses in circular rings
subjected to tension or compression. Numerical Problems.

Recommended/ Reference Books:

1. G.T.Mase, R. E. Smelser and G. E. Mase, Continuum Mechanics for Engineers, CRC Press.
2. Y. C. Fung, Foundations of Solid Mechanics, Prentice Hall International.
3. Lawrence. E. Malvern, Introduction to Mechanics of a Continuous Medium, Prentice Hall
International.
4, LS SARINATH:Advanced mechanics of solids, McGraw Hill
5. Strength of Material by Sadhu Singh,Khanna Publisher.
Weblinks:
https://nptel.ac.in/courses/112/107/112107146/
https://www.youtube.com/watch?v=sP34uzn7diA
https://www.youtube.com/watch?v=9Mm5YJkma-0
https://www.youtube.com/watch?v=1QB0bJRCRx0
https://www.youtube.com/watch?v=CnONQoxubL w
https://www.youtube.com/watch?v=zET8EKFnHFE

ogkrowhE



https://nptel.ac.in/courses/112/107/112107146/
https://www.youtube.com/watch?v=sP34uzn7diA
https://www.youtube.com/watch?v=9Mm5YJkma-0
https://www.youtube.com/watch?v=IQB0bJRCRxo
https://www.youtube.com/watch?v=CnONQoxubLw
https://www.youtube.com/watch?v=zET8EKFnHFE
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PCC-ME-405/21
MANUFACTURING PROCESSES
B.Tech (Mechanical Engineering) IV Semester

No. of Credits: 3 Sessional: 25 Marks
LT P Total Theory: 75 Marks
3003 Total: 100 Marks

Duration of Exam: 3 Hours
Pre- Requisite: Nil
Successive: Manufacturing Technology, Welding Technology
Course Objectives:
Theobjective of studying thiscourse is to get an insight of the various processes which change the
shape, size and form of the raw materials into the desirable products by conventional methods.
Course Outcome (COs): At the end of the course, the student shall be able to:
CO 1- Describe and classify different sand moulding and metal casting processes.
CO 2- Analyze the plastic deformation of metals in metal forming.
CO 3- Describe different machine tools and their machining processes.
CO4- Analyze the mechanics of chip formation and to identify the factors related to tool wear,
machinability and cutting tool materials.
CO5- Acquire knowledge about basic welding processes and their selection for fabrication of
different components.
Course Contents:
Unit 1
Casting and Moulding: Brief introduction to the classification of different manufacturing
processes; Introduction to sand mold making procedure and related terminology; Patterns:
Pattern Materials, Allowances, Types of pattern; Classification of moulding processes; Sand
moulding: Composition, Properties, Types of moulding sands; Brief description of various
casting and moulding processes: Permanent mould casting, Die casting, Centrifugal casting,
Shell moulding, Precision investment casting, Continuous casting; Gating system: Design, types
of gates and risers, Directional solidification; Casting defects and their remedies.(9)
Unit 2
Metal Forming:Fundamentals of hot and cold working processes; Plastic deformation and yield
criteria; Load estimation for bulk forming (Forging, Rolling, Extrusion, Drawing) (6)
Unit 3
Machine Tools:Introduction to machine tools; Cutting speed, feed and depth of cut, Introduction
to principle of working, types and operations of common machine tools like Lathe, Milling
Machine, Shaper and Drilling Machine.
Cutting fluids: functions of cutting fluids, requirement of good cutting fluids, Types of cutting
fluids. (5)
Unit 4
Metal Cutting:Single and multi-point cutting; Orthogonal cutting system, Tool signature; Chip
formation; Various force components: Merchant circle, Velocity relationships; Tool wear and
tool life, Economics of metal cutting, Machinability and machinability index, Numerical
Problems.
Cutting tool materials: requirement of cutting tool material, classification of tool material. (9)
Unit 5



Gear Manufacturing and Finishing Operations:Different gear manufacturing methods, gear
hobbing, gear shaping, gear forming, gear finishing methods.

Finishing processes: Brief description of various finishing processes like: Honning, Lapping and
Buffing. (5)

Unit 6:

Welding and Allied Processes:Introduction, Classification of welding processes, Gas Welding:
Principle, Equipments and flame settings; Resistance Welding: Principle and types; Arc
Welding: Principle, Equipments, Arc welding processes: Metal arc welding, Carbon arc welding,
TIG, MIG, Submerged arc welding; Brazing and Soldering; Welding defects and their
remedies.(6)

Recommended/ Reference Books:

1. Kalpakjian and Schmid, Manufacturing processes for engineering materials (5th Edition)
Pearson India.

2. Mikell P. Groover, Fundamentals of Modern Manufacturing: Materials, Processes,
andSystems

3. Degarmo, Black &Kohser, Materials and Processes in Manufacturing.

4. Amitabh Ghosh and Asok Kumar Mallik, Manufacturing Science, Affiliated East-West Press
Private Limited.

Web Links

S.N | Address of web source Content

1 https://www.youtube.com/watch?v=ahggmCfAA3w Metal casting

2 https://www.youtube.com/watch?v=IGNDMLyx_UuE Casting defects

3 https://www.youtube.com/watch?v=dNbVsmVgOnM Hot and  cold
working processes

4. | https://www.youtube.com/watch?v=6cxazvaS6SA Orthogonal
cutting animation

5. | https://www.youtube.com/watch?v=bUrp8JMRwx4 Cutting tool
geometry

6 https://www.youtube.com/watch?v=1A2mUdoua5Q Cutting tool
materials

7. | https://www.youtube.com/watch?v=B8w-00i0Yf4 Gear manufacturing

8 https://www.youtube.com/watch?v=3b93- Joining process

8aCeuY &list=TLPQMTIWNzIwMjCshF8TTPuDyA&index=1
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https://www.youtube.com/watch?v=IGNDMLyx_uE
https://www.youtube.com/watch?v=dNbVsmVgOnM
https://www.youtube.com/watch?v=6cxazvaS6SA
https://www.youtube.com/watch?v=bUrp8JMRwx4
https://www.youtube.com/watch?v=1A2mUdoua5Q
https://www.youtube.com/watch?v=B8w-0Oi0Yf4
https://www.youtube.com/watch?v=3b93-8aCeuY&list=TLPQMTIwNzIwMjCshF8TTPuDyA&index=1
https://www.youtube.com/watch?v=3b93-8aCeuY&list=TLPQMTIwNzIwMjCshF8TTPuDyA&index=1
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PCC-ME-406/21
THERMAL LAB-I
B. Tech (Mechanical Engineering) IV Semester

No. of Credits: 1 Sessional: 15 Marks
L T P Total Practical : 35 Marks

Total : 50 Marks
0022 Duration of Exam: 2 Hours
Pre- Requisite: Thermodynamics, Applied Thermodynamics
Successive: IC Engines, Air craft Technology, Gas Dynamics and Jet Propulsion.
Course Objectives:
The aim of this course is to familiarize students with the various energy conversion devices and
their performance.
Course Outcomes: After the completion of this course, the students will be able to:

CO 1- Understand the basic components of a power plant.
CO 2-Describe the various types of boilers and their parts.
CO 3- Explainthe working of four stroke and two stroke engines.
CO 4- Conduct performanceanalysis of I.C. engines.
List of Experiments:
To study the function and working of various mountings and accessories in a boiler.
To study the construction and working of some low pressure boilers.
To study the construction and working of some high pressure boilers.
To study the basic elements of a power plant.
To study the construction and working of 2 stroke & 4 stroke diesel engine.
To study the construction and working of 2 stroke & 4 stroke petrol engine.
To prepare heat balance sheet on single/multi-cylinder diesel engine/petrol engine.
To prepare variable speed performance test of a multi-cylinder/single cylinder
petrol engine/diesel engine and prepare the curves (i) BHP, IHP, FHP vs speed (ii) volumetric
efficiency & indicated specific fuel consumption vs speed.
9. Study of Valve Timing Diagram for an I. C. Engine.
10. Study the engine cooling system.
Note:At least ten experiments are to be performed in the semester. Eight experiments are to be
performed from the above list and the rest may be designed/ conducted by the concerned
department/institution.
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PCC-ME-407/21

MATERIALS ENGINEERING LAB
B. Tech (Mechanical Engineering) IV Semester

No. of Credits: 1 Sessional: 15 Marks
L T P Total Practical : 35 Marks

Total : 50 Marks
0022 Duration of Exam: 2
yurs

Course Objectives:

The objective of the course is to provide hands-on practice on various instruments used to
analyze microstructure and properties of materials.

Course Outcomes (COs): After studying this course, students will be able to:

CO 1- Learn the principles of materials engineering through lab investigation.

CO 2- Interpret crystal structures and imperfections in materials.

CO 3- Conduct heat treatment processes on materials.

CO 4- Analyze the microstructure of different materials.

List of Experiments:

To study crystal structures with the help of models.

To study crystal imperfections with the help of models.

To prepare a small specimen and mount it using hot mounting press.

To study optical metallurgical microscope.

To analyze microstructures of given Mild Steel/ Aluminium specimen.

To analyze microstructures of given Grey cast iron specimen.

To harden and temper a given steel specimen.

To anneal a given hardened steel specimen.

9. To analyze microstructure of quench hardened steel specimen.

10. To determine the properties of plastics.

11. To use digital microscope for Fracture analysis/ measurement.

12. To measure the hardness of a given specimen using microhardeness tester.

Note: At least ten experiments are to be performed in the semester. Eight experiments are to be
performed from the above list and the rest may be designed/ conducted by the concerned
department/institution.
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No. of Credits: 1 Sessional
LT P Total Practical
002 2 Total
Pre- Requisite: Kinematics of Machines

PCC-ME-408/21 KINEMATICS OF MACHINES LAB

B. Tech (MechanicalEngineering) IV Semester

Duration of Exam

Successive: Dynamics of Machines
Obectives:
The objective of this course is to demonstrate the basic elements of machine members and its

arrangement to make a mechanism, such as mechanisms, cam, gears etc.

: 15Marks
: 35 Marks
: 50 Marks
: 2 Hours

Course Outcomes (COs): After the completion of this course, the students will be able to:

CO 1-Understand the Mechanism and Machine.

CO 2- Discuss the concept of velocity and acceleration
CO3 — Measureapplication of Friction.

CO 4-Learn the concepts and application of Gears.
CO5- Develop concept of design of CAM
CO6-Understandconcept of Dynamometer.

List of Experiments:
1. Kinematics of four bar, slider crank, crank rocker, double crank, double rocker and

Oscillating cylinder mechanisms.

2. To plot slider displacement, velocity and acceleration against crank rotation for single

slider crank mechanism.
3. To find coefficient of friction between belt and pulley.

4. To generate spur gear involutes tooth profile using simulated gear shaping process.
5. To study various types of gears- Helical, cross helical worm and bevel gear.
6. Estimation of Velocity ratios of simple, compound, epicyclic and differential gear trains

7. To Study Cam profile by using Cam Analyzer.
8. To find out BHP by the help of dynamometers.

9. To fabricate the innovative models based on inversions, Gear trains, Brakes etc.

10. To determine the Coriolis component of acceleration..

11. To determine the Torque by Epicyclic gear train torque measuring machine.

Note: At least ten experiments are to be performed in the semester. Eight experiments are to be
performed from the above list and the rest may be designed/ conducted by the concerned
department/institution.

Web links:

S.N | Address of web source Content

1 https://www.youtube.com/watch?v=ahqgmCfAA3w Metal casting

2 https://www.youtube.com/watch?v=IGNDMLyx_uE Casting defects

3 https://www.youtube.com/watch?v=dNbVsmVgOnM Hot and  cold
working processes

4. | https://www.youtube.com/watch?v=6cxazvaS6SA Orthogonal
cutting animation

5. | https://lwww.youtube.com/watch?v=bUrp8JMRwx4 Cutting tool



https://www.youtube.com/watch?v=ahqqmCfAA3w
https://www.youtube.com/watch?v=IGNDMLyx_uE
https://www.youtube.com/watch?v=dNbVsmVgOnM
https://www.youtube.com/watch?v=6cxazvaS6SA
https://www.youtube.com/watch?v=bUrp8JMRwx4

geometry

6 https://www.youtube.com/watch?v=1A2mUdoua5Q Cutting tool
materials

7. | https://lwww.youtube.com/watch?v=B8w-00i0Y {4 Gear manufacturing

8 https://www.youtube.com/watch?v=3b93- Joining process

8aCeuY &list=TLPQMTIWNzIwMjCshF8TTPuDyA&index=1
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https://www.youtube.com/watch?v=3b93-8aCeuY&list=TLPQMTIwNzIwMjCshF8TTPuDyA&index=1
https://www.youtube.com/watch?v=3b93-8aCeuY&list=TLPQMTIwNzIwMjCshF8TTPuDyA&index=1
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ENVIRONMENTAL SCIENCE
B. Tech (MechanicalEngineering) IV Semester

No. of Credits: 0 Sessional : 25Marks
LT P Total Practical 1 75 Marks
2 00 2 Total : 100 Marks

Duration of Exam : 3 Hours
Obectives:

The objective of this course is to familiarise the students with environmental concepts such
as; natural resources of energy, ecosystems,biodiversity and its conservation, pollution,

Course outcomes (COs): After the completion of this course, the students will be able to:

CO1-To provide the students a detailed knowledge on the threats and challenges to the
environment due to developmental activities.

CO2- To identify the natural resources and suitable methods for their conservation and
sustainable development.

CO3- To focus importance of ecosystem and biodiversity for maintaining ecological balance.
CO4- To learn about various attributes of pollution management and waste management
practices.

COb5- To describe the social issues both rural and urban environment and environmental
legislation.

Course Contents:

Unit 1
The Multidisciplinary Nature of Environmental Studies:Definition, scope and importance.
Need for public awareness.

Unit 2

Natural Resources: Renewable And Non-Renewable ResourcesNatural resources and associated
problems, Forest resources: Use and over-exploitation, deforestation, case studies. Timber
extraction, mining, dams and their effects on forests and tribal people. Water resources: Use and
over-utilization of surface and ground water, floods, drought, conflicts over water, dams-benefits
and problems. Mineral resources: Use and exploitation, environmental effects of extracting and
mineral resources, case studies. Food resources: World food problems, changes caused by
agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water
logging, salinity, case studies. Energy resources: Growing energy needs, renewable and non-
renewable energy sources, use of alternate energy sources. Case studies. Land resources: Land as
a resource, land degradation, man induced landslides, soil erosion and desertification., Role of an
individual in conservation of natural resources. Equitable use of resources for sustainable
lifestyles.



Unit 3

Ecosystems: Concept of an ecosystem Structure and Concept of an ecosystem, Structure and
function of an ecosystem. Producers, consumers and decomposers, Energy flow in the
ecosystem. Ecological succession. Food chains, food webs and ecological pyramids,
Introduction, types, characteristic features, structure and function of the following ecosystem: a)
Forest ecosystem b) Grassland ecosystem c) Desert ecosystem d) Aquatic ecosystems (ponds,
streams, lakes, rivers, oceans, estuaries).

Unit 4

Biodiversity And Its Conservation: Definition: genetic, species and ecosystem diversity.
Biogeographical classification of India. Value of biodiversity: consumptive use, productive use,
social, ethical, aesthetic and option values. Biodiversity at global, National and local levels. India
as a mega-diversity nation. Hot-spots of biodiversity. Threats to biodiversity: habitat loss,
poaching of wildlife, man-wildlife conflicts. Endangered and endemic species of India.
Conservation of biodiversity: insitu and ex-situ conservation of biodiversity.

Unit 5

Environmental Pollution: Definition, Causes, effects and control measures of: Air pollution b)
Water pollution ¢) Soil pollution d) Marine pollution ) Noise pollution f) Thermal pollution g)
Nuclear hazards, Solid waste Management: Causes, effects and control measures of urban and
industrial wastes. Role of an individual in prevention of pollution. Pollution case studies. Disaster
management: floods, earthquake, cyclone and landslides.

Unit 6

Social Issues and the Environment: From Unsustainable to Sustainable development Urban
problems related to energy. Water conservation, rain water harvesting, watershed management.
Resettlement and rehabilitation of people; its problems and concerns. Case studies, Environmental
ethics: Issues and possible solutions. Climate change, global warming, acid rain, ozone layer
depletion, nuclear accidents and holocaust. Case studies. Wasteland reclamation. Consumerism and
waste products, Environment Protection Act. Air (Prevention and Control of Pollution) Act. Water
(Prevention and Control of Pollution) Act, Wildlife Protection Act. Forest Conservation Act. Issues
involved in enforcement of environmental legislation , Public awareness.

Unit 7

Human Population and the Environment: Population growth, variation among nations. Population
explosion, Family Welfare Programme, Environment and human health, Human Rights, Value
Education. HIV/AIDS. Women and Child Welfare. Role of Information Technology in Environment
and human health. Case Studies.

Unit 8

Field Work: Visit to a local area to document environmental assets-river, forest, grassland, hill,
mountain, Visit to a local polluted site, Urban, Rural, Industrial, Agricultural, Study of common
plants, insects, birds. Study of simple ecosystems, pond, river, hill slopes, etc.

Recommended/ Reference Books:



1. “Perspectives in Environmental Studies” by A. Kaushik and C. P. Kaushik, New age international
publishers.

2. “Environmental Studies by Benny Joseph”, Tata McGraw Hill Co, New Delhi

3. “Environmental Science: towards a sustainable future” by Richard T. Wright. PHL Learning
Private Ltd. New Delhi.

4. “Environmental Engineering and science” by Gilbert M. Masters and Wendell P. Ela, PHI
Learning Pvt Ltd.

5. “Environmental Science” by Daniel B. Botkin& Edwards A. Keller, Wiley INDIA edition.

6. “Fundamentals of Ecology” by Odum, E.P., Barrick, M. and Barret, G.W. Thomson Brooks/Cole
Publisher, California.
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ikBi@e ds mis';% ikjaifid e'khuksa] osfYMax ¢f@;kvksa] jsfYtjs'ku vkSj ,;j daMh'kfuax
¢.kkyh dk mi;ksx djrs gq, fofHkUu vH;kl djukA

ikBide ds ifj.kke “ilhvks¥2% bl ikBide dk v/;;u djus ds ckn Nk= fuEu esa l{ke gksaxs%
Ihvks 1& ySFKk] fefyax] 'ksij] fMafyax vkSj xzkbafMax e'khuksa ij fofHkUu dk;Z djukA
Ihvks 2& e'khu esa bLrseky gksus okys fofHkUu esV?ksy,ftdy VwYI vkSj xst ds dk;ksaZ
vkSj mi;ksx dks le>uk A

Ihvks 3& vkdZ] xSI vkSj ,evkbZth@,e,th osfYMax ¢fd;kvksa dk mi;ksx djds fofHkUu
tkWc rS;kj djuk A

Ihvks 4& jsfYtjs'ku flLVe esa bLrseky gksus okys dEcslj dks fMlesaVy vkSj visacy djukA
Ihvks 5& jsflcksdsfVax vkSj jksVjh dEcslj ds fofHkUu Hkkxksa ,0a dk;ksZa dh igpku
djukA

vH;kl dh lwph%
vuqHkkx ¥4,% e'khu dk;Z'kkyk%
1. ySFk e'khu ij eYVh viijs'kuy tc 7Qsflax] IsaVfjax] VfuaZx] ujfyax] FkzsfMax]
xzwfoax] pEQfjax vkfn¥z djukA
2. fofHkUu esV@ksy,ftdy Vwy vkSj xst tSIs cksj xst] ekb@ksehVj Vavanj vkSj ckgj'2]
fLyi xst] Ikbu ckj] LuSi xst vkSj lyx xst vkfn ds mi;ksx dks le>ukA
3. fefyax@'ksfiax e'khu ij Vsaij e'khfuax@ohé&'ksi e'khfuax dh tkWc rS;kj djukA
4. fudV lark 7Dykst V,yjsal’z ds IkFk vk;keksa dks cuk, jlkrs gq, jQsl xzkbaMj@
flysafM2dy xzkbaM; ij tkWc rS;kj djukA

vuqHkkx Yach¥2 osfYMax dk;Z'kkyk%

1. cquh ggbZ chM dks fcNkrs gq, ekbYM LVhy lysV ij vkdZ osfYMax }kjk lery fLFkfr
esa Vhé&tbaV rS;kj djukA

2. ,evkbZth@,e,th osfYyMax }kjk ekbYM LVhy lysV ij lery fLFkfr esa DyksTM cV
TokbaV rS;kj djukA

3. v,DIh&,fifVyhu xSl osfYMax }kjk ekbYM LVhy lysV ij dfVax v,ijs'ku djukA

4. vkdZz osfYMax }kjk lery fLFkfr esa ekbYM LVhy lysV ij ifédk osYM ySi TokbaV dk
I"tu djukA



vuqHkkx Yalh¥z vkj-,-Ih- dk;Z'kkyk%
1. flaxy vkSj Miwy jslhcksdsfVax dEgslj dks fMlesaViyax vkSj visacfyax djukA
2. jksVjh vksiu ,aM DyksTM Vkbi dagslj dks fMlesaVfyax vkSj visacy djukA
3. flaxy vkSj Miwy flysaM]] jksVjh vksiu vkSj Dykst Vkbi dagslj ds fy, xSLdsV dfVax
djukA
4. flaxy Qst ,|Ih eksVj ds flys] dSisflVj vkSj leL;k fuokj.k dk v/;;u vkSj ijh{k.k djukA

fVIi.kh% & mijksa lwph Is dqy ukS vH;kl fd, tkus pkfg,A ¢R;sd vugHkkx Is de Is de
nks vkSj 'ks"k rhu ;k rks mijksa lwph Is fd, tk Idrs gSa ;k lacaf/kr laLFkku }kjk
ikBi@e ds nk;js vkSj laLFkku esa miyC/k lgfo/kkvksa ds vuqlkj fMtkbu fd, tk Idrs
gSaA
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B. Tech (MechanicalEngineering) IV Semester

No. of credits: 2 Sessional: 30 Marks
L|T|P]| Total Practical: 70 Marks
0(0(4]4 Total: 100 Marks

Duration of Exam: 3 Hours

Pre-requisite: Workshop-1I, Workshop-I1, Workshop-I11

Successive: Workshop-V, Workshop-V1, Workshop-VII

Course Objectives: To carry out various exercises using conventional machines, welding processes &

refrigeration and air conditioning system.

Course Outcomes (COs): After studying this course the students will be able to:

CO 1- Perform various operations on lathe, milling, shaper, drilling and grinding machines.

CO 2- Understand the functions and use of various metrological tools and gauges used in machine shop.

CO 3- Prepare various jobs by using arc, gas and MIG /MAG welding processes.

CO 4- Dismantle and assemble compressors used in refrigeration system.

CO 5- Identify different parts , functions of reciprocating and rotary compressors.

List of Exercises:

Section (A) Machine shop:

1. To performmulti operational job (facing, centering, turning, knurling, threading, grooving,
chamfering etc) on lathe machine.

2. To understand the use of various metrological tools and gauges namely bore gauge, micrometer
(inside and outside), slip gauge, sine bar, snap gauge and plug gauge etc.

3. To perform a job of taper machining/V-shape machining on milling/shaping machine.

4. To prepare a job on surface grinder/cylindrical grinder maintaining dimensions with in close
tolerance.

Section (B) Welding shop:

1. To lay weaved bead & prepare T-joint in flat position by arc welding on mild steel plate.

2. To prepare closed butt joint on mild steel plate in flat position by MIG/MAG welding.

3. To perform cutting operation onmild steel plate by oxy-acetylene gas welding.

4. To create fillet weld lap joint on mild steel plate in flat position by arc welding.

Section (C) RAC shop:
1. To carry out dismantling and assembling of single& dual reciprocating compressor.
2. To carry out dismantling and assembling ofrotary open &closed type compressor.



3. To perform gasket cutting for single &dual cylinder, rotary open & close typecompressor.
4. To study and testing of relays, capacitors &troubleshooting of single phase A.C motor.

Note: - Total nine exercises should be performed from the above list. At least two from each section and
remaining three may either be performed from above list or designed by the concerned institution as per
the scope of the syllabus and facilities available in the institute.
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