LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Mechanical Engineering (710)
Bachelor of Engineering (B.E.) — Semester — 1

Course Code: 017102193 Teaching Scheme

. Lecture Tutorial Practical .
Course Name: Workshop Practice - Laboratory (L) (T) (P) Credit
Category of Course: Engineering Science Course (ESC) 0 0 4 5

Prerequisite Course:

Sr No.

Practical Title

Link to Theory Syllabus

1 Introduction to Machine Shop

1.1 Demonstration of job on Lathe machine
1.2 Demonstration of job on Drilling machine
1.3 Demonstration of job on Milling machine
1.4 Demonstration of job on Grinding machine

2 Fitting Shop

2.1 Hands on Practice and job making in Fitting shop

3 Carpentry Shop

3.1 Hands on Practice and job making in Carpentry shop

4 Tin Smithy
4.1 Hands on Practice and job making in Tin Smithy

S Introduction to Plumbing

5.1 Types of Pipes and Fittings

5.2 Joints (PVC and Metal)

5.3 Plumbers tools and equipment’s
5.4 Pipe cutting and fitting

6 Study About Masonry Work

6.1 Different types of Bricks

6.2 Different size and part of Bricks

6.3 Different types of Bonds

6.4 Types of tools used for various masonry works

7 Basics of Electrical Systems

7.1 Measurement of voltage, current and power
7.2 Wire switchboard, fan, tube light, two-way control (staircase wiring)
7.3 Identify open circuit, and short circuit faults in System

8 Internet of Things

8.1 Introduction to Arduino hardware and software interfacing

8.2 Arduino LED on/off

8.3 Distance measurement using Arduino (Ultrasonic and Infrared Sensors)
8.4 Temperature measurement using Arduino (RTD Sensors)

9 Measuring Instruments

9.1 Linear Measurement (Engineers Scale, Vernier caliper, Micrometers, Height gauge)
9.2 Angular Measurement (Sine bar, Bevel protractor, Spirit Level)

9.3 Speed Measurement (Tachometer)

9.4 Flatness Measurement (Dial gauge)

10 Welding Shop

10.1 Demonstration of resistance welding
10.2 Demonstration of arc welding

10.3 Demonstration of gas welding

10.4 Demonstration of MIG welding

Major Components/ Equipment

Sr. No.

Component/Equipment

Fitting vice, various types of files for fitting shop, machine and hand hacksaw

Carpentry vice, various types of files, machine and hand hacksaw, chisels, jack plane

Anvil, different types of hammers, tongs, scissors, hand shear machine, sheet cutter

Plumbing vice, machine and hand hacksaw, monkey spanner, Tap wrench

Arc welding machine, welding goggles, welding gloves, gas welding machine

Engineers Scale, Vernier caliper, Micrometers, Height gauge, Sine bar, Bevel protractor, Spirit Level, Tachometer, Dial gauge

Masonry Tools - Trowel, Margin Trowel, Corner Trowel, Mason’s Hammer, V or Square Notch Trowel, Cold Chisel

Arduino board, LED, Ultrasonic sensor, IR sensor, RTD, Breadboard, Wires.
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Multimeter, Switches, Wires.




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 0 T: 0 P: 4

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Total
Group (Theory or Group (Theory or . o . .
Practical) Practical) Credit Subje.ct Category %0 Weightage Marks Weightage
Credit
Theory MCQ 0% 0
Theory 0 Theory Descriptive 0% 0
Theory Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 0% 3 Calculated Theory % 0% 0
Practical Individual Project 40% 40
Practical Group Project 40% 40
Practical 2 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 20% 20
Practical Seminar 0% 0
Expected Practical % 100% Calculated Practical % 100% 100
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

Understand various machine tool like lathe, drilling, milling and grinding for manufacturing processes in machine shop, perform basic operations
of fitting using different tools in fitting shop.

2 Perform basic operations of carpentry and tin smithy using different tools in carpentry shop and tin smithy shop, understand the basic of plumbing
using different types of its fittings and plumbing tools.

3 Understand the basic of bricks with type of wall and application of different tools used in masonry work, understand the different types of
electrical measuring instruments like voltmeter and ammeter with applications, understand the use and capabilities of IOT devices.

4

Learn about the various linear and angular measuring instruments with its least count value and understand the various welding processes and its
applications.

Suggested Reference Books

1 Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K., “Elements of Workshop Technology”, Vol. I 2008 and Vol. I 2010, Media
promoters and publishers private limited, Mumbai.

2 Rao P.N., “Manufacturing Technology”, Vol. I and Vol. I, Tata McGraw Hill House, 2017.

3 Workshop Technology Vol. 1 and 2 by Raghuvanshi B.S. Dhanpat Rai & Sons1998

4 Workshop Technology by Chapman W.A. J and Arnold E. Viva low priced student edition, 1998

5 Exploring Arduino, Jeremy Blum. Wiley

6 16th Edition IEE Wiring Regulations Explained and Illustrated Seventh Edition by Brian Scaddan

7 Principles of Electrical Measurement by S Tumanski

8 Building Construction by Dr. B. C. Punamia

9 Building Construction by S. C. Rangwala

List of Open Source Software/Learning website

1

http://nptel.ac.in/

2

http://www.ocw.mit.edu

Practical Project/Hands on Project

Sr. No. List of Practical Projects/Hands on Project Linked with Unit

1 Prepare Alphabets of Metal plate using fitting operation Unit 2 and Unit 9
2 Build a Piece of Furniture (Chalk Box, Table, Name plate etc.) Unit 3 and Unit 9
3 Prepare an illustrative chart/list of PVC pipe fitting tools for Home. Unit 5 and Unit 9
4 Make Bird Feeder using sheet metal. Unit 4 and Unit 9
5 Measuring Speed of Sound using Ultrasonic sensor. Unit 8 and Unit 9
6 Prepare an illustrative chart/list of Welding Tools and Equipment with their various application Unit 10

7 Prepare an illustrative chart/list of Masonry Tools used in the Construction Industry worldwide Unit 6




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Mechanical Engineering (710)
Bachelor of Engineering (B.E.) — Semester — 1

Course Code: 017101191 Teaching Scheme
. Lecture | Tutorial | Practical . Total
Course Name: Mathematics - I (L) (T) (P) Credit Hours
Category of Course: | Basic Science Course (BSC)
. 3 1 0 4 40
Prerequisite Course: | ---
Syllabus
Unit Teaching
Topic Prerequisite Topic Successive Topic
No. P q P P Hours
Basic Algebra
Gas Laws (017103301-Unit-3), Various
1.1 Indices Non-flow Processes (017103301-Unit-
4), First Law Applied to Flow
o1 Processes (017103403-Unit-3), 2
1.2 Surds o Limitations and Applications of Second (5%)
Law of Thermodynamics (017103403-
1.3 Expansions and factorization Unit-5), Vapor Power Cycles
(017103403-Unit-7), Dimensional
14 Logarithm Analysis (O 17103491 -Ul’lit-7)
Trigonometry and Geometry
2.1 Angles Belt Drives (017103502-Unit-5),
Theory of Metal Cutting (017103302-
2.2 Trigonometric functions And Hyperbolic functions Unit-2), Metal Shaping and Forming
- - - - Process (017103401 -Unit-8), Static
02 2.3 zrlg?nometrlc functions of sum and difference of two Forces on Surface (017103491 - Unit- 3
neies - 3), Buoyancy and Metacentric Height (7.5%)
2.4 Inverse trigonometric functions (017103491 - Unit-4), Impact of Jet
2.5 Law of sines and cosines (017103501-Unit-2), Thermal

Radiation: Basic Relations
(017103591- Unit-7)

2.7 Volume of %eometric curves

Basic Differentiation and Integration

2.6 Area of geometric curves

Shear Force and Bending

3.1 Basic differentiation by formulae Moment (017103391 - Unit-4),
Flexural Stresses (017103391-Unit-
5), Shear Stresses (017103391-Unit-
3.2 Product and quotient rule 6), Cam (017103392-Unit-7),
Friction Devices: Clutches
(017103502- Unit-7), Various Non-
3.3 Chain rule and composite function flow Processes (017103301-

Unit-4), First Law of
Thermodynamics (017103403- Unit-

3.4 Basic integration by formulae 2), Basic Concepts of Entropy
03 (017103403-Unit-6), Static Forces 3
on Surface (017103491-Unit-3), (7.5%)
3.5 Integration by parts Buoyancy and Metacentric

Height (017103491- Unit-4),
Viscous and Turbulent Flow
(017103491-Unit-10), Impact of Jet
- (017103501 -Unit-2), Reciprocating
3.7 Lagrange’s theorem Compressor (017103501 -Unit-6),
Conduction: 1-D Steady State
Heat Conduction (017103591 -Unit-
3.8 Cauchy’s mean value theorem 2 ), Conduction: Unsteady State Heat
Conduction (017103591-Unit-3), Heat
Transfer from Extended Surface

3.9 Indeterminate forms and L’Hospital’s rule (017103591-Unit-4), Heat Exchangers

:017103591—Unit-6=

Sequence and Series
4.1 Convergence and divergence of sequences
4.2 Sandwich theorem for sequences

3.6 Roll’s theorem

- - Basic Differentiation and 8
04 4.3 Contmuqus function theorem for sequences, bounded Integration (017101191- (20%)
monotonic sequences Unit-3)

4.4 Convergence and divergence of an infinite series.
4.5 Geometric series, telescoping series, combining series,




05

06

07

08

09

10

harmonic series

4.6 Integral test and P- series test

4.7 Comparison test

4.8 Ratio test, Raabe’s test

4.9 Root test, alternating series test

4.10 Absolute and conditional convergence

4.11 Radius of convergence of a power series

4.12 Taylor’s series

4.13 Maclaurin’s series

Partial Derivatives

5.1 Functions of several variables

5.2 Geometric interpretation of partial derivatives

5.3 Limits and continuity of function of several variables

5.4 First and higher order partial derivatives

5.5 Euler’s theorem and modified Euler’s theorem

5.6 Total derivatives and chain rule

5.7 Implicit function

Application of Partial Derivatives

Basic Differentiation and
Integration (017101191-
Unit-3)

First Law Applied to Flow Processes
(017103403 -Unit-3)

6.1 Tangent plane and normal line

6.2 Total differentiation and approximation

6.3 Extreme values

6.4 Method of Lagrange multipliers.

6.5 Jacobian

Curve Tracing

Partial Derivatives
(017101191 -Unit-5)

7.1 Concavity & convexity of curve

7.2 Point of inflection

7.3 Maximum and minimum of a function

7.4 Tracing of cartesian curve

7.5 Curve’s in parametric form

7.6 Tracing of polar curves

7.7 Radius of curvature of parametric curve

Multiple Integral

8.1 Double integral over rectangles and general regions

8.2 Change of order of integration

8.3 Double integration in polar coordinates

8.4 Change of variables in double integration by Jacobian

8.5 Triple integration

8.6 Area enclosed by plane curve using double integration

8.7 Triple integration in cylindrical and spherical co-
ordinates

Application of Multiple Integral

Basic Differentiation and
Integration (017101191-
Unit-3), Curve tracing
(017101191-Unit-8)

9.1 Mass of a plate(lamina) by double integration

9.2 Mass of a solid by triple integration

9.3 Moment and center of mass by double integration

Complex Numbers

Multiple Integral
(017101191 — Unit-8)

10.1 Complex numbers

10.2 Geometrical representation of complex numbers

10.3 Algebra of complex numbers

10.4 Different forms of complex numbers

10.5 Modulus and argument (or amplitude) of complex
Numbers

10.6 Properties complex numbers

10.7 De Moivre’s theorem

10.8 Circular and hyperbolic functions

10.9 Logarithm of a complex number

Trigonometric functions
(017101191-Unit-2)

5
(12.5%)

4
(10%)

3
(7.5%)

7
(17.5%)

(5%)

3
(7.5%)




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 1 P: 0

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Total
Group (Theory or Group (Theory or . o . .
Practical) Practical) Credit Subje.ct Category %0 Weightage Marks Weightage
Credit
Theory MCQ 15% 15
Theory 4 Theory Descriptive 0% 0
Theory Formulas and Derivation 10% 10
Theory Numerical 75% 75
Expected Theory % 100% 4 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 To solve problems of differentiation, Integration and Trigonometry. Also, how to apply it to the various problems in engineering.

2 To apply the various tests of convergence to sequence, series and the tool of power series for learning advanced Engineering Mathematics.

3 To solve some practical problems, such as constrained optimization problems and other problems involving Partial differentiation and to
calculate directional derivatives and gradients.

4 Evaluate a double integral in polar coordinates and triple integral to find area and volume in rectangular coordinates, cylindrical coordinates, and

spherical coordinates Also, to evaluate exponential, trigonometric and hyperbolic functions for a complex number.

Suggested Reference Books

1 Calculus with Early Transcendental Functions, James Stewart, Cengage Learning.

2 Thomas’ Calculus, Maurice D. Weir, Joel Hass, Frank R. Giordano, Pearson Education.

3 Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication.

4 Linear Algebra and its Applications, Gillbert Strang, Cengage Learning(RS), 4™ edition(2005)
5 Higher Engineering Mathematics, B.S.Grewal, Khanna Publishers.

List of Open-Source Software/Learning website

1

https://nptel.ac.in




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering (710)
Bachelor of Engineering (B.E.) — Semester — I

Course Code: 017101192 Teaching Scheme

. Lecture | Tutorial | Practical . Total
Course Name: Physics (L) (T) P) Credit Hours

Category of Course: | Basic Science Course (BSC)

3 0 2 4 30

Prerequisite Course: | =~

Syllabus

Unit . . . . Teaching
No. Topic Prerequisite Topic Successive Topic Hours

Basic Physics

Scalar and Vector Quantities (017102291-
Unit-1.2)

System of Units(017102291-Unit-1.3)

1.1 Units and dimensions - Dimension reasoning and dimensional
homogeneity (017103491-Unit-7.1)
Significance and wuse of dimensionless
number (017103491-Unit-8.1)

1.2 Centre of mass - -—-

--- Introduction of Force, Effect of force and
Characteristics of force, Types of force, Type
of force systems (017102291-Unit-2.1)
Resolution of a single force, Resolution
method for coplanar concurrent force system 2
(017102291-Unit-2.3) (7%)
Buoyancy, Metacenter and Metacentric
Height (017103491-Unit-4.1)

Momentum and fluid flow (017103491-Unit-
5.1)

Basic terms (force, pressure, energy, work,
power, internal energy, enthalpy, pure
- substance) (017103301-Unit-1.1)

Heat and work (heat, temperature, sensible
heat, latent heat, specific heat, work transfer
and its types) (017103301-Unit-1.2)

- Friction and its applications, Types of
1.5 Friction and torque friction(017102291-Unit-7.1)

01 1.3 Laws of motion (force and inertia)

1.4 Work, energy, power

Properties of Materials

Stress and types of stress, Strain and types of
strain (017103391-Unit-1.2)
Concept of Load, stress, strain | Hooke’s law, Stress strain Characteristics

2.1 Concept of load, stress, strain ---

2.2 Hooke’s law and stress-strain diagram

(017101192-Unit-2.1) (017103391-Unit-1.3)
Fluid Properties (Fluid density, viscosity,
02 causes of viscosity in gases and liquids, 4
2.3 Types of elasticity - surface tension, capillary effect, vapor (13%)

pressure, cavitation, compressibility and the
bulk modulus) (017103491-Unit-1.4)
Concept of Load, stress, strain ---
(017101192-Unit-2.1)

2.5 Mechanical properties - —

2.6 Factors affectin% elasticitz — —

Waves and Motion

2.4 Poisson’s ratio and factor of safety

- Electromagnetic waves and its spectrum
(017103591-Unit-7.1)

Radiation properties (Emission properties
absorption and reflection of radiant energy,
emission, black and non-black bodies)
(017103591-Unit-7.3)

03 . . . - Simple harmonic motion (Terminology and
3.2 Simple harmonic motion basic Concepts) (017103601-Unit-3.2)
Simple harmonic motion (017101192- | Equivalents of springs and dampers (Spring
3.3 Damped harmonic motion Unit-3.2) force and damping force) (017103601-Unit-
3.4)

3.4 Free and forced resonance - -—-

3.5 Types of damping Damped harmonic motion(017101192- | Dampers and methods of damping

Unit-3.3: 1017103601-Unit—5.1:

3.1 Types of waves

4
(13%)




Ultrasonics
4.1 Definition and properties Types of waves (017101192-Unit-3.1) ---
4.2 Generation methods (magnetostriction - - 3
04 and piezoelectric) 0

- - (10%)
4.3 Detection of ultrasonic waves -—- -—-
4.4 Applications- (welding, - Ultrasonic machining process (017103503-

drillin%/ cuttin%, cleanin%) Unit-1.4)

Non-Destructive Testing
5.1 Definition and objectives of NDT - —
5.2 Destructive and non-destructive tests --- -

5.3 Types of defects -—- - 3
05 Generation methods (Magnetostriction -
>4 Basic equipments in inspection and Piezoelectric) (017101192-Unit- (10%)
methods 42)
5.5 Flaw detection system and pulse echo | Basic equipments in inspection Testing and inspection of material
system methods (017101192-Unit-5.4 017103404-Unit-8.6
Laser

6.1 Characteristics of Laser —

6.2 Einstein’s theory - —
6.3 Basic terms related to laser and three | Einstein’s theory (017101192-Unit- ---

and four level laser 6.2) 3
06 Basic terms related to laser and three -—- (10%)
6.4 Ruby laser and Nd-YAG laser and four level laser (017101192-Unit-
6.3)
6.5 Applications (Material processing, heat Radiant welding, Las'er Beam welding apd
o . . - Electron Beam welding (017103401-Unit-
treatment, drilling/cutting, welding) 7.6)
Pressure Measurement
Junker gas calorimeter (017103301-Unit-
10.4)
7 1 Barometer . Steam Calorimeters- Barrel, Separating,
' Throttling and Combined (Separating and
Throttling) calorimeters (017103403-Unit-
1.4)
07 --- Types of pressure (017103491-Unit-2.1) 3
7 9 Manometer Pressure measurements devices (Gauges, (10%)
' Transducers, Manometer) (017103491-Unit-
2.5)
Pressure measurements devices (Gauges,
7.3 Pressure gauges and bourdon tube Transducers, Manometer) (017103491-Unit-
--- 2.5)
7.4 Vacuum gauges - -
7.5 Piezometer (pressure tube -—- ---
Temperature measurement
Junker gas calorimeter (017103301-Unit-
10.4)
8.1 Basics of temperature measurement -- Steam calorimeters — Barrel, Separating,
’ Throttling and Combined (Separating and
Throttling) calorimeters (017103403-Unit-
1.4) 3
08 8.2 Thermistors -—- - (10%)

Instruments for temperature measurements
(Thermometer, thermal gun, industrial and
RTD thermocouple and optical pyrometer)
(017103591-Unit-1.3)

8.4 Pyrometers -—- ---

8.5 Solarimeter (solar radiation -

measurement :

Magnetism
9.1 Important terms of magnetism — -
9.2 Origin of magnetic moments - -
9.3 Classification of magnetic materials -—- -
9.4 General properties of diamagnetic, | Classification of magnetic materials - 3

09 | paramagnetic, ferromagnetic (017101192-Unit-9.3) (10%)
Important terms of magnetism -
(017101192-Unit-9.1)

8.3 Thermocouples and RTD —

9.5 Hysteresis and B-H curve

Types of furnaces, Cupola, Electric arc
furnace, Induction furnace (017103401-Unit-
4.6)

Hysteresis and B-H curve

9.6 Hard and soft magnetic materials (017101192-Unit-9.5)

Classical Mechanics

10 — - - T Toir 2
10.1 Kinetics and kinematics of particle ?cl)l)mep ts of kinematics(017103392-Unit (7%)




--- Overview of three-dimensional heat
10.2 Curvilinear coordinates conduction equations in cylindrical and
spherical coordinates(017103591-Unit-5.2)
10.3 Rigid body and inertia effects of rigid - Concept of Moment of Inertia(017102291-
body Unit-9.1)
Sr No. Practical Title Link to Theory Syllabus
1 To Determine Young’s Modulus of Elasticity of the Material of a Given Wire Unit-2
2 To verify the laws of vibrating stretched string Melde’s experiment. Unit-3
3 To determine the unknown frequency of the tuning fork. Unit-3
4 To find out the velocity & compressibility of liquid using Ultrasonic Interferometer. Unit-4
5 To find out the wavelength of LASER source using Diffraction grating. Unit-6
6 To study the variation in volume (V) with pressure (P) for a sample of air at constant temperature by plotting Unit.7
graphs between P and V, and between P and 1/V. e
7 To measure temperature of an object with the help of thermistor. Unit-8
8 To study B-H curve and to find out the values of coercivity, retentivity and saturation magnetization of .
. . . . Unit-9
experimental material. (commercial Nickel).
Major Components/ Equipment
Sr. No. Component/Equipment
1 Experimental set up, a spirit level, a meter scale, a screw gauge and a Vernier callipers.
2 Melde’s apparatus, rubber hammer, thin string, pan, weight box, meter rule.
3 A Resonator, a set of tuning forks, graduated measuring cylinder.
4 Ultrasonic Interferometer, measuring cell, frequency generator, given liquid.
5 Optical bench, laser source, Optical screen, Double convex lens, Slit and Diffraction grating.
6 Boyle’s law apparatus, Fortin’s Barometer, Vernier Callipers, thermometer, set square and spirit level.
7 Thermistor, Digital multimeter, hot plate, mercury thermometer.
8 Set up for B-H curve, experimental material (commercial Nickel), CRO, connecting leads.
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 3 T: 0 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or ot
. o . .
Practical) Practical) Credit Subje.ct Category % Weightage Marks Weightage
Credit
Theory MCQ 49% 65
Theory 3 Theory Descriptive 11% 15
Theory Formulas and Derivation 4% 5
Theory Numerical 11% 15
Expected Theory % 75% 4 Calculated Theory % 75% 100
Practical Individual Project 0% 0
Practical Group Project 9% 35
Practical 1 Internal Practical Evaluation (IPE) 16% 65
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 25% Calculated Practical % 25% 100
Overall % 100% 100% 200




Course Outcome

Upon completion of the course students will be able to

1 Gain knowledge of theoretical and mathematical concepts associated with properties of matter.

2 Demonstrate understanding the basic principles, properties and applications of associated with Waves, and Motion.

3 Demonstrate the understanding of basic objectives, and its applications in NDT along with properties, type and application of Lasers. Also, ability
to solve numerical problems related to pressure measurement using various devices.

4 Solve numerical problems related to temperature measurement using various devices, interpret and analyze BH curves understanding the relation

between magnetic flux density and magnetic field strength, significance of various parameters in describing particle motion.

Suggested Reference Books

1

Engineering Physics by G Vijayakumari, Vikas Publication

Engineering Physics by V Rajendran, Mc Graw Hill Education

Engineering Physics by Dattu Joshi, Mc Graw Hill Education

Physics by Jim Breithaupt, Palgrave foundations

Industrial Instrumentation and control, S.K.Singh, Tata Mc Graw Hill

Fluid Mechanics and Hydraulic Machines by R.K. Bansal, Laxmi Publications

Engineering Mechanics by R S Khurmi, S Chand

(o] EN [ ) RV, [(N-N) OV | \O)

Concept of Physics 1 by H C Verma, Bharati Bhawan Publishers

List of Open Source Software/Learning website

1

| http://nptel.ac.in/

Practical Project/Hands on Project

Sr. No. Project List Linked with Unit
There is a well of depth ’d’. You have a bucket of mass ‘m’. How much energy will be
. . 0 .
1 required to pull the bucket till the top of well? Assume required data. Unit 01
Draw Stress-strain diagram for a basic set-up including elastic spring of any length and weight suspended A
from it. Assume suitable data.
2 Unit 02
Consider a pendulum that is making certain oscillations per minute. What will be its velocity and acceleration 2
. . () -~ : - .
3 at the centre of oscillation? l Unit 03
4 Discuss how Non-destructive testing is used in quality control. Assume any real time application of your choice. Unit 04, 05
Consider three different applications of laser and design parameters like
a) Type of laser to be used .
S b) Mode of laser beam to be used Unit 06
c) Power requirement for that application
= I K - .
6 Design a U-tube manometer to find out unknown pressure. i| Unit 07
.""-\E__Z__-_-:':-"J
7 You have refrigerator of certain capacity ‘x’. It is filled with water that is one fourth its capacity at a certain temperature. Unit 08
Calculate the time required to bring the temperature of water by ‘y’ °C.
8 Design an electric bell. Unit 09
The airplane climbs at a constant speed ‘v’ and at a constant climb angle ‘B’. The airplane is being tracked 3
9 by a radar station at point ’A’ on ground. Determine the radial velocity and angular velocity as a function . ‘-ﬂ" _ Unit 10
: N’ - - nit
of tracking angle ‘0’. -5




INSTITUTE OF ENGINEERING AND TECHNOLOGY LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Mechanical Engineering (710)

Bachelor of Engineering (B.E.) — Semester — 1

Course Code: 017102191 Teaching Scheme
. . . Lecture | Tutorial | Practical . Total
Course Name: Engineering Graphics - [ (L) (T) P) Credit Hours
Category of Course: | Engineering Science Course (ESC) 3 1 0 4 40
Prerequisite Course: | ---
Syllabus
Unit Topic Prerequisite Topic Successive Topic Teachin
No. P q p P g Hours
Introduction to Engineering Graphics
1.1 Importance and applications of engineering drawing --- -—-
1.2 Introduction of drawing instruments -—- -—-
1.3 Introduction to BIS standards in drawing practice - - 3
01 . : T (7.5%)
1.4 Types of lines and its application -—- -
1.5 Lettering - -—-
1.6 Sheet layout - -—
1.7 Dimensioning systems -—- -
Geometrical Construction 3
2.1 Draw parallel, perpendicular and inclined lines o
— : - . . . (7.5%)
02 2.2 Divisions of lines and circle Introduction to engineering

03

04

06

07

08

2.3 Bisecting lines and angles

Scale

graphics (017102191-Unit-01)

Cam Profile (017103392— Unit -08)

3.1 Types of standard scale and representative fraction

Cam Profile (017113392— Unit -08),

3.2 Plain scale

3.3 Diagonal scale

Loci of Points

Geometrical construction
(017102191-Unit-02)

Model Similarities (017113491-Unit-
8), Pressure diagrams (017113491-
Unit-3.3), Geometric similarity,
dynamic similarity, Kinematic

4.1 Introduction

4.2 Simple slider crank chain mechanism

4.3 Off set slider crank chain mechanism

4.4 Slider crank with trunnion mechanism

4.5 A four bar mechanism

4.6 Pendulum mechanism

4.7 Combinations of different mechanisms

Engineering Curves - 1

Geometrical construction
(017102191-Unit-02)

5.1 Classification of curves

5.2 Introduction of conics curves

5.3 Different construction methods for an ellipse

5.4 Different construction methods for parabola

Engineering Curves - 2

Geometrical construction
(017102191-Unit-02)

6.1 Construction cycloidal curves (cycloid, epicycloid and
hypocycloid)

6.2 Construction of Involutes (line, polygon, circle)

6.3 Construction of Spiral (Archimedean spiral and

Projections of Points

Geometrical construction
(017102191-Unit-02)

7.1 Introduction to projection and planes of projections

7.2 Various possible locations of a point

7.3 Orthographic projections of points on two principal
reference planes

Projections of Lines

Introduction to engineering
graphics (017102191-Unit-01)

8.1 Introduction to projection of line

8.2 Projections of line parallel and perpendicular with
principal reference planes

8.3 Projections of line with its inclination to one principal
reference plane

8.4 Projections of line with its inclination to two principal

Projections of points
(017102191-Unit-07)

2.4 Construction of EOIZ%OHS

4
(10%)

similaritz s 017113491-Unit-8.2 :,

4
(10%)

5
(12.5%)

5.5 Different construction methods for hZBerbola —

4
(10%)

Lo%arithmic sBiraﬂ:

3
(7.5%)

7.4 Proiections of Boints on three BrinciBle reference Blanes -—

5
(12.5%)

reference glanes




Projections of Planes
9.1 Introduction of projections of planes
9.2 Different types of plane based on shapes (polygons,

circle and ellipse) Geometrical construction 5
09 9.3 Plane parallel to one principal plane and perpendicular | (017102191-Unit-02), Projections of Solids-1 (017102293- (12.5%)
to other Projections of lines Unit-01)
9.4 Plane inclined to one principal plane and perpendicular | (017102191-Unit-08)
to other

9.5 Plane inclined to all ErinciBal Elane or obliﬂue Blane
Computer Graphics

10.1 Introduction of AutoCAD — 4

. . o
10 10.2 AutoCAD basic draw commands for 2D drawing Geometrical construction --- (10%)

; ; ; (017102191-Unit-02)
10.3 AutoCAD basic modify commands for 2D drawing ---

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 3 T: 1 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Total
Group (Theory or Group (Theory or . o . .
Practical) Practical) Credit Subje.ct Category %0 Weightage Marks Weightage
Credit
Theory MCQ 20% 20
Theory 4 Theory Descriptive 10% 10
Theory Formulas and Derivation 0% 0
Theory Numerical 70% 70
Expected Theory % 100% 1 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100
Course OQutcome
Upon completion of the course students will be able to
1 Understand the application of drawing instruments, geometrical construction of basic shapes and types of standard scales used in drawings.
2 Learn the concept of application of loci of points for different mechanism and construction of different engineering curves.
3 Understand the concept of advance engineering curves and basic of projections for points and lines with different orientation in principle
reference planes.
4 Understand and apply the concept of projection of planes and learn the overview of the computer aided drafting with draw and modify commands

Suggested Reference Books
1 Elementary Engineering Drawing by N.D.Bhatt Charotar Publishing House, Anand.

2 Engineering Graphics by P.J. Shah S. Chand and Company Ltd., New Delhi.

3 Engineering Graphics by P.B. Patel and P.D. Patel, Mahajan publishing house. Ahmedabad.

4 Engineering Drawing by P.S. Gill, S.K. Kataria and sons, Delhi.

5 Engineering Drawing by R.K. Dhawan, S. Chand and Company Ltd., New Delhi.

6 Engineering Drawing by B. Agrawal and C M Agrawal, Tata McGraw Hill, New Delhi.

7 Engineering Graphics — I and II", by Arunoday Kumar, Tech — Max Publication, Pune, 3rd Edition 2010.

8 Engineering Drawing and Graphics, by K. Venugopal, New Age International Publication, Sth Edition.

9 Engineering Drawing and Graphics using Auto CAD 2000 By T. Jeyapoovan, Vikas Publishing House Pvt. Ltd., New Delhi.

10 Engineering Drawing with an Introduction to AutoCAD, by D. A. Jolhe Tata McGraw-Hill Publishing Co. Ltd., New Delhi, 2007.

List of Open Source Software/Learning Website
1 http://nptel.ac.in/

2 Autodesk AutoCAD




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Mechanical Engineering (710)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 017102192 Teaching Scheme

. Lecture | Tutorial | Practical . Total
Course Name: Python Programming (L) (T) (P) Credit Hours
Category of Course: | Engineering Science Course (ESC) 5 0 6 5 20
Prerequisite Course: | Mathematics - [ (017101191)

05

06

07

08

09

10

4.2 Break, Continue, Pass Statement

Functions and Scoping

5.1 Declaring , Defining and Invoking a Function

5.2 Function Specification

5.3 Function arguments: keyword, default, positional,
variable-length

5.4 Local v/s Global variables, Modules
Working with Files

6.1 Working with text files, creating files, reading, and writing
text/numbers from/to a file.

6.2 Directories: os and sys modules

Immutable Data Structure

7.1 Immutable Data Structures (Operations and Functions):
Strings, Tuples, Numbers

Mutable Data Structure

8.1 Mutable Data Structures (Operations and Functions):
Lists, Dictionaries, Sets

8.2 Lambda functions: Map, Reduce, Filter
The Matplotlib Library

9.1 Graphs: Twin Axes, Bar Plot

9.2 Histogram, Pie Chart, Scatter Plot, Box Plot

Mathematical Functions in Python

10.1 Ceil, comb, floor, exp, fabs

10.2 factorial, fmod, frexp, log, pow

10.3 Trigonometric, Logarithmic Functions

Trigonometric functions
(017101191-Unit-2)

Syllabus
Unit . . . . . . .
No Topic Prerequisite Topic Successive Topic Teaching Hours
Introduction to Python and Jupyter Notebooks
1.1 Overview of languages : Procedure, Object Oriented and . .
Machine level Language 1
01 1.2 Jupyter Notebooks: Creating, Opening, Saving and . . (5%)
Downloading Notebooks °
1.3 Using Interactive Shell, Editing, saving and running a . .
script
Basic Elements of Python
02 2.1 Data Types, Variables, and Comments — --- 2
2.2 Operators and Expressions --- --- (10%)
2.3 Readin% inBut from users -—- -—-
Decision Making Statements )
03 3.1 Control Statements: Simple if, if-else, if-elif-else(ladder o
. . - -—- (10%)
b
Looping Constructs 2
04 4.1 Loops: For using range function, while loop - — (10%)
(1)

2
(10%)

2
(10%)

2
(10%)

3
(15%)

2
(10%)

2
(10%)




Sr No.

Practical Title

Link to Theory

Syllabus
1 Write a Python program to add 2 Numbers with user input. Unit-2
2 Write a Python program to find the area of Circle. Unit-2
3 Write a Python program to find the area of Triangle. Unit-2
4 Write a Python program to calculate the area of a trapezoid. Unit-2
5 Write a Python program to calculate surface volume and area of a cylinder. Unit-2
6 Write a Python program to convert Fahrenheit to Celsius. Unit-2
7 Write a Python program to convert hours into minutes and seconds. Unit-2
8 Write a Python program to calculate the square root of a positive number. Unit-2
9 Write a Python program to calculate the square root of a complex number. Unit-2
10 Write a Python program to find roots of quadratic equation. Unit-2
11 Write a Python program to convert degree to radian. Unit-2
12 Write a program to check if the input number is odd or even. (Simple if). Unit-3
13 Write a program to find the maximum number among the three input numbers. Unit-3
14 Write a program to check if year is a leap year or not (Nested If). Unit-3
15 Write a program to find sum of first N natural number given by user. Unit-4
16 Write a python program to read three numbers (a,b,c) and check how many numbers .
between ‘a’ and ‘b’ are divisible by ‘c’. Unit-4
17 Write a Python program that prints all the numbers from 0 to 6 except 3 and 6. Unit-4
18 Write a program to find the factorial of a number provided by the user Unit-4
19 Write a python program to display the Fibonacci sequence up to n-th term. Unit-4
20 Write a program to take 10 values from keyboard using loop and print their average on the screen Unit-4
21 Write a program to reverse a number. Unit-4
22 Write a program to check whether a number is Armstrong number or not. Unit-4
23 Write a program to check if a number is prime or not. Unit-4
24 Write a program to print prime number between given interval from user. Unit-4
25 Write a Python Program to read a number n and print an identity matrix of the desired size. Unit-4
26 Draw a pattern:
k ok ok ok
* k% Unit-4
% 3k
*
27 Draw a pattern:
*
*E Unit-4
* k%
k ok sk ok
28 Draw a pattern:
*
* ok Unit-4
k ok ok
* %k ok %
29 Draw a pattern:
k ok ok ok
*oH k Unit-4
%k 3k
*
30 Draw a pattern:
12345
} g g ! Unit-4
12
1
31 Write a Python function to find the Max of TWO numbers. Unit-5
32 Write a Python function to sum all the numbers in a list. Unit-5
33 Write a Python function to calculate the factorial of a number. Unit-5
34 Write a Python function to check whether a number is in a given range. Unit-5
35 Write a Python program to read an entire text file. Unit-6
36 Write a python program to write a list to a file Unit-6
37 Write a Python program to count the number of lines in a text file. Unit-6
38 Write a Python program to check if a string is palindrome or not Unit-7
39 Write a Python program to Find length of a string in python. Unit-7
40 Write a Python program to split and join a string Unit-7
41 Write a Python function that accepts a string and calculate the number of uppercase letters and lowercase letters. Unit-7
42 Write a Python program to Convert Snake case to Pascal case. Unit-7
43 Write a Python program to demonstrate the addition of elements in a Tuple. Unit-7




44 Write a Python program to demonstrate the negative index in a Tuple Unit-7
45 Write a Python program to demonstrate the slicing of a Tuple Unit-7
46 Write a Python program to print the even numbers from a given list. Unit-8
47 Write a Python Program to print the largest even and largest odd number in a list. Unit-8
48 Write a Python program to swap first and last element of the list. Unit-8
49 Write a Python program to find the sum of all the elements in the list. Unit-8
50 Write a Python program of Reversing a List. Unit-8
51 Write a Python program to Merging two Dictionaries Unit-8
52 Write a Python program for Words Frequency in String Shorthand’s. Unit-8
53 Write a Python program to calculate the sum of the positive and negative numbers of a given list of numbers using Unit-8
lambda function.
54 Write a Python program to rearrange positive and negative numbers in a given array using Lambda. Unit-8
55 Write a Python program to count the even, odd numbers in a given array of integers using Lambda. Unit-8
56 Write a Python program to add two given lists using map and lambda. Unit-8
57 Write a Python program to find numbers divisible by nineteen or thirteen from a list of numbers using Lambda. Unit-8
Major Components/ Equipment
Sr. No. Component/Equipment
1 Computer
2 Python Compiler - Pycharm
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 2 T: 0 P: 6
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or ot
. o . .
Practical) Practical) Credit Subje.ct Category %0 Weightage Marks Weightage
Credit
Theory MCQ 24% 60
Theory 5 Theory Descriptive (Mainly Programming) 16% 40
Theory Formulas and Derivation 0%
Theory Numerical 0%

Expected Theory % 40% 5 Calculated Theory % 40% 100
Practical Individual Project 24% 40
Practical Group Project 24% 40
Practical 3 Internal Practical Evaluation (IPE) 12% 20
Practical Viva 0%

Practical Seminar 0%
Expected Practical % 60% Calculated Practical % 60% 100
Overall % 100% 100% 200




Course Outcome

1 Understand the basics of python programming.

2 Apply the fundamental python concepts such as data types, identifiers, keywords, constants, variable, comment, basic input output, operators,
and its precedence.

3 Analyze the indentation syntax, branching and looping techniques, and various data structures such as strings, arrays, lists, tuples, dictionaries
and sets.

4 Apply mathematical functions in python and generate different types of the plots using library.

Suggested Reference Books

1 Python: The Complete Reference, Martin C. Brown, McGraw Hill Education

2 Introduction to Computation and Programming Using Python, John V Guttag, Prentice Hal

3 Data Structures and Algorithms in Python, Michael T. Goodrich, Roberto Tamassia, Michael H. Goldwasser, Wiley
4 Fundamentals of Python — First Programs, Kenneth A. Lambert, CENGAGE Publication

5 Professional Python, Luke Sneeringer, Wrox

List of Open Source Software/Learning website

www.python.org

www.w3schools.com

www.geeksforgeeks.org

Al W] —

www.learnpython.org

Practical Project/Hands on Project

Sr. No.

Project List Linked with Unit

Hotel management system : Listed below are some of the important functions

dashboard() — This function displays the menu or welcome screen to perform different hotel booking activities
mentioned below.

new_acc() — This function creates a new customer account. It asks for some personal and banking details of the
customer such as name, date of birth, citizenship number, address and phone number.

room_type() — This function allows the user to select the categories of the room ie normal or executive with the
option of Ac room or non ac room. Unit 2,3,4,6
check_availability() — This functionality allows the user to check the number of room vacant prior booking.
book room() — This function allows the user to book the selected room.

search_facilities() — With this function, if the user selects the executive room than user can search for the extra
facilities provided like games, swimming, food service in rooms while booking.

payment() — This function allows making payment of booked room based on number of days the room is occupied via online
method option or at the checkout time.

It is required to maintain and process the status of total 9 resources. The status value is to be stored in an integer
array of dimension 3x3. The valid status of a resource can be one of the 3 followings:

free: indicated by integer value 0

occupied: indicated by integer value 1

inaccessible: indicated by integer value 2

Declare a class called ResourcesStatus, having data member called statusRef, referring to a two dimensional array
(3x3) of integers to be used to refer to the above mentioned status values. Unit 2,3,4,6,8
Define a member method called processStausCount that counts and displays total number of free resources, total
number of occupied resources and total number of inaccessible resources. The exception to be raised and handled
if total number of occupied resources exceeds total number of free resources. The handler marks status of all
inaccessible resources as free.

Accept initial status values from user and initialize the array. Raise and handle user defined exception if invalid status value
given.

Create an application that performs the following task associated with the files : Unit 2,3,4,5,6

1) Eliminating repeated lines from the files.

2) Reverse the content of file and store in another file.

3) Remove the lines starting from any prefix.

4) Obtain the line number where the particular word is present.

5) Obtaining number of words, characters, white spaces and lines present in that particular file.

Implement calculator functionality. All

Write a program to implement Quadratic equation. All




INSTITUTE OF ENGINEERING AND TECHNOLOGY LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Engineering (All Branch)

Bachelor of Engineering (B.E.) — Semester — I/I1

Course Code:

017018191, 017028191, 017078291, 017088291, 017098291,

Teaching Scheme

017108291, 017118291
. . Lecture | Tutorial | Practical . Total
Course Name: Environmental Science (L) (T) (P) Credit Hours
Categor?' f)f Course: | Mandatory Course (MC) 5 0 0 0 20
Prerequisite Course: | ---
Syllabus
Unit . . . . . . .
No Topic Prerequisite Topic Successive Topic Teaching Hours
Introduction to Environment
1.1 Definition, principles and scope of Environmental - -— 1
01 |Science (5%)

02

03

04

05

06

07

08

1.2 Impacts of technology on Environment,
Environmental Degradation,

1.3 Importance for different engineering disciplines
Water Pollution

2.1Introduction — Water Quality Standards

Quality of Water (017093504 - Unit-
3)

2.2 Sources of Water Pollution

2.3 Classification of water pollutants

2.4 Effects of water pollutants
Air Pollution

Water Contamination (017083404 —
Unit-5)

3.1Composition of air

3.2 Structure of atmosphere

3.3 Ambient Air Quality Standards

3.4 Classification of air pollutants

3.5 Sources of common air pollutants like PM, SO2,
NOX, Auto exhaust

3.6 Effects of common air pollutants

Noise Pollution

Air pollution and its impact on
Environment (017083404 — Unit-3)

4.1Introduction

4.2 Sound and Noise

4.3Noise measurements

4.4 Causes and Effects

Solid waste management

5.1 Introduction

5.2 Types and Sources

5.3 Cause and Effect

5.4 Solid waste Management: Collection ,Processing
,Disposal

Biomedical waste management

Solid Waste and its Management
Techniques (017083404 — Unit-7)

6.1 Introduction

6.2 Sources

6.3 Classification

6.4 Management: Segregation, Transportation,
Treatment

Electronic Waste Management

7.1 Introduction

7.2 Classification, Generation of Waste

7.3 International Trade or E-waste Dumping in
Developing countries

7.4 Impacts of E-waste on Environment and Human
Health

7.5 Management of E-waste

Global Environmental Issue

8.1 Introduction

8.2 Climate Change

8.3 Greenhouse and Global Warming

8.4 Acid rain

8.5 Ozone Depletion

8.6 Carbon Foot Print

8.7 Benefits of Carbon foot prints

8.8 Cleaner Development Mechanism

8.9 International Steps for mitigation Global change

09 | Green Technologies

2
(10%)

2
(10%)

2
(10%)

2
(10%)

2
(10%)

2
(10%)

3
(15%)




9.1 Design -— - (10%)

9.2 Operational Parameters -— —

9.3 Maintenance — —

9.4 Solar Energy -— —

9.5 Wind Energy -— —

9.6 Biomass Energy

s |
Social issues and Environment

10.1 Unsustainable to Sustainable Development

10.2 Urban problems related to energy - - 2
10 10.3 Population Growth, Impact of Population, Gender . - (10%)
and Environment
10.4 Role of individual to protect Environment --- ---
10.5 Role of information Technology to protect . -
Environment and Human health
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 2 T: 0 P: 0

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each Test will be of 25 Marks.

Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or Group (Theory or Srlll‘;)::lct Categor % Weightage Marks Weightage
Practical) Practical) Credit Cr eJ dit gory ¢ ghtag ghtag
Theory MCQ 100% 100
Theory 0 Theory Descriptive 0%
Theory Formulas and Derivation 0%
Theory Numerical 0%

Expected Theory % 0% 0 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0

Expected Practical % 0% Calculated Practical % 0% 0

Overall % 0% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 Develop the ability to identify various types of pollution such as air pollution, water pollution prevalent in society, comprehensively
understanding their sources and the consequential impacts on both human health and the environment.

2 Develop the ability to identify noise pollution, their sources and effect on human and environment. Acquire an in-depth understanding of different
solid and bio medical waste management strategies and their crucial significance in preserving both human health and the environment.

3 Understanding of various futuristic challenges such as e-waste and critical issue related to climate change, gaining insights into global initiatives
and efforts aimed at addressing this critical environmental challenge.

4 Examine the role of eco-friendly technology in fostering sustainable development, considering both environmental and social implications.

Suggested Reference Books

1

Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha Second edition, 2013 Publisher: Universities Press (India)
Private Ltd, Hyderabad

Basics of Environmental Studies by U K Khare, 2011 Published by Tata McGraw Hill

Environmental Science by B.R Shah and Dr.Sneha Popli Mahajan Publication House

Environmental Sciences by Daniel B Botkin & Edward A Keller Publisher: John Wiley & Sons.

De A K., Environmental Chemistry, Wiley Eastern Ltd.

Agarwal, K.C.2001 Environmental Biology, Nidi Publ.Ltd.Bikane.

N[N ||k [wW(

Renewable Energy and Technology by DR.P.Subrahmanian and DR.A.Sampatharajan

List of Open Source Software/Learning website

1 https://www.coursera.org/browse/physical-science-and-engineering/environmental-science-and-sustainability
2 https://www.classcentral.com/course/swayam-environmental-pollution-and-global-issues-22968

3 https://www.edx.org/learn/renewable-energy

4 https://www.coursera.org/learn/solid-waste-management

5 https://www.udemy.com/course/basic-medicalbiomedical-waste-management-course/

6 https://onlinecourses.nptel.ac.in/noc20 cel2/preview




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Mechanical Engineering (710)
Bachelor of Engineering (B.E.) — Semester — 11

Course Code: 017101291 Teaching Scheme
. Lecture | Tutorial | Practical . Total
Course Name: Mathematics - 11 (L) (T) (P) Credit Hours
Category of Course: | Basic Science Course (BSC) 3 5 0 5 50
Prerequisite Course: | Mathematics - I (017101191)
Syllabus
Unit Teaching
Topic Prerequisite Topic Successive Topic
No. P q P P Hours
Matrices
1.1 Elementary row operations of matrices Linear Programming Problems
1.2 Row and reduced row echelon form (017107701-Unit-2)
1.3 System of linear equations
1.4 Homogeneous system of linear equations e
01 1.5 Non-homogeneous system of linear equations . (14%)

1.6 Inverse of Matrix (Using Gauss Jordan Method)

1.7 Eigen values & vectors

1.8 Diagonalization of matrix (Only for Non symmetric
Matrix)

1.9 Cayley-Hamilton theorem

Fourier Series
2.1 Periodic function

2.2 Dirichlet’s condition Basic Diff . d 5
02 2.3 Trigonometric series of sine and cosine function asic Ditterentiation an o (10%)

2.4 Fourier series of a function of period 2L Integratlcl)JnngglOl 191-
2.5 Fourier series of even and odd function
2.6 Half range expansions

Fourier Integral and Fourier Transform

3.1 Define Fourier integral

03 - —— Fourier series of a .
3.2 Cosine and sine integral function (017101291- (6%)
3.3 Define Fourier transform Unit-3)

3.4 Cosine and sine transform

Power Series

4.1 Classification of singularities 4

04 4.2 Series solution near ordinary points - (8%)

4.3 Series solution near regular singular points
Frobenius method

Laplace Transform

5.1 Laplace transform of elementary functions
5.2 Differentiation of Laplace transform

5.3 Integration of Laplace transform o o 8
05 P Basic Differentiation and
5.4 Laplace transform of derivatives . (16%)
- Integration (07101191- — ¢
5.5 Laplace transform of integrals Unit-3)

5.6 Unit step function and Dirac’s delta function
5.7 Inverse Laplace transform
5.8 Convolution theorem (Without Proof)

06 Application of Laplace Transform
6.1 Solution of linear ordinary differential equation 2
Laplace Transform (4%)

(017101291-Unit-5)

6.2 Solution of simultaneous equations (Ordinary
Differential Equation

Vector Differentiation

7.1 Parametrization of curves
7.2 Orientation of parametric curve

7.3 Arc length of curve in space i« Diff . 5
07 7 4 Curvature and surfaces }3?510 [t)'l eregtllgtll(())rlllzrid Motion of Fluid Particles and Streams | (190,
7.5 Gradient of a scalar point function and surface normal [Ijlneif_g fon ( i (017103491 — Unit-9)

vector
7.6 Directional derivatives
7.7 Divergence of vector field




7.8 Curl of vector field and scalar potential of conservative
field ‘ ‘

Vector Integral-I

08 Basic integration
8.1 Line integral (Work Done) (017101191-Unit-3), 50
Multiple Integral - (10%)
8.2 Green’s theorem in the plane (without proof) (017101191-Unit-8)

B
Vector Integral-I11

09 9.1 Surface integral 6
9.2 Gauss divergence theorem (without proof) Multiple Integral (12%)
9.3 Stoke’s theorem (without proof) (017101191-Unit-8) ---

9.4 Volume integral

Basic Probability and Statistics

10.1 Mathematical definition of probability
10 10.2 Axiomatic approach of probability 5
10.3 Addition law of probability (100/0)
10.4 Conditional of probability (Baye’s theorem) -
10.5 Mathematical expectation

10.6 Basic introduction of statistics: Central tendency

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: | 3 | T: | 2 | P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Total
Group (Theory or Group (Theory or . o . .
Practical) Practical) Credit Subje.ct Category %0 Weightage Marks Weightage
Credit
Theory MCQ 15% 15
Theory 5 Theory Descriptive 0% 0
Theory Formulas and Derivation 10% 10
Theory Numerical 75% 75
Expected Theory % 100% 5 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 Understand and apply matrix operation and properties, solve systems of linear equations using matrices, analyze systems using eigen values and
eigne vectors, apply matrices in signal processing tasks, Explain the concept of Fourier series and its properties

2 Design filter and modulation schemes and Implement algorithms like FFT for efficient computation of Fourier transforms, Understand and apply
Laplace transforms to solve linear ODEs with constant coefficients.

3 Understand the significance of ordinary and singular points with Bessel functions, Legendre polynomials, other special function also apply
gradient to solve problems involving normal vectors to level surfaces and the concept of a vector integration in a plane and space.

4 Develop proficiency in the use of Gauss's theorem, and Stokes' theorem for solving practical engineering problems and understand the

fundamental concepts of probability, random variables, and probability distributions.

Suggested Reference Books

1 Elementary Linear Algebra, Applications version, Anton and Rorres, Wiley India Edition.
2 Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication.

3 Calculus, Volumes 2, T. M. Apostol, Wiley Eastern

4 Higher Engineering Mathematics, B.S.Grewal, Khanna Publishers.

5 Thomas’ Calculus, Maurice D. Weir, Joel Hass, Early Transcendentals, 13e, Pearson, 2014

List of Open-Source Software/Learning website

1 https://nptel.ac.in/courses/




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering (710)
Bachelor of Engineering (B.E.) — Semester - 11

Course Code: 017102291 Teaching Scheme
. . . Lecture Tutorial | Practical . Total
Course Name: Engineering Mechanics (L) (T) (P) Credit Hours
Category of Course: Engineering Science Course (ESC)
1 2 6 50
Prerequisite Course: | Mathematics - [ (017101191), Physics (017101192)
Syllabus
Unit Teaching
Topic Prerequisite Topic Successive Topic
No. P 1 P P Hours
Introduction
1.1 Introduction of Mechanics, Fundamental concepts
(Definition of scaler and vector quantities) and 5
idealization of mechanics, Fundamental principles and - o
01 . o e (10%)
laws of mechanics (Law of transmissibility, principle
of superposition, equilibrium conditions)
1.2 Scalar and Vector Quantities . . )
3 Svstern of Units Basic physics (017101192-Unit-01)
Coplanar Concurrent Forces
2.1 Introduction of Force, Effect of force and . Ny Governors (017103502- Unit-5.3),
iy Laws of motion (force and inertia) . .
Characteristics of force, Types of force, Type of force (017101192-Unit-1.3) Balancing of Rotating Masses
systems ) (017103601- Unit-1.1), Undamped 6
02 2.2 Principle of Transmissibility, Parallelogram Law of Free Vibrations (017103601- Unit- (12%)

forces, Law of triangle of forces, Resultant of coplanar
concurrent force system by analytical and graphical
method

2.3 Resolution of a single force, Resolution method for

Moments and Couples

Laws of motion (force and inertia)

4.1), Damped Forced Vibration
(017103601- Unit-6.1, 6.6), Static
Forces on Surface (017103491,
Unit-3.1, 3.2, 3.4)

3.1 Moment of a force, Principle of moments, Couples,
Equivalent couples

3.2 Characteristics of moment and couple

Flywheels- Turning Moment
Diagram (017103392- Unit- 9.2),
Contact stresses (017103402- Unit-
4.2), Governors (017103502- Unit-
6.1), Friction Devices: Brakes

(017101191-Unit-02)

5.3 Condition of equilibrium for Coplanar concurrent

Support Reactions

Metacentric Height (017103491,
Unit-4.2, 4.3)

7.4 Block Friction, Ladder friction, Wedge friction

(017103302, Unit-2.4), Resistance,
Solid State and Thermochemical
Welding processes (017103401,
Unit-7.1 to 7.5), Limitations and
Applications of Second Law of

coelanar concurrent force szstem s 017101192-Unit-1.3 :

(017103502- Unit-8.3), S
03 Dynamometers and Strain Gauges (10%)
(017103502- Unit-9.2), Balancing
3.3 Varignon’s theorem and its Application. -- of Rotating Masses (017103601-
Unit-1.2), Gyroscope (017103601-
Unit-10.1,10.2), Buoyancy and
Metacentric Height (017103491,
Unit-4.4), Impact of Jet
(017103491, Unit-2)
Coplanar Non-Concurrent Force System 4
04 4.1 Introduction - Static Forces on Surface (8%)
4.2 Resultant of coBIanar non-concurrent force szstem — (017103491, Unit-3.1, 3.2, 3.4)
Equilibrium of Rigid Bodies
5.1 Equilibrium, Resultant and Equilibrant -—- Pressures and Head (017103491, 5
05 5.2 Free body diagram and Lami’s theorem Trigonometry and geometry Unit-2.2), Buoyancy and (10%)

forces and COBIanar non-concurrent forces

6.1 Types of load, supports and beams -—- Shear Force and Bending Moment 4
06 (017103391- Unit- 4.1), Toothed (8%)

6.2 Support reaction for Statically determinate beam -—- Gears (017103392- Unit- 5.3),

Levers (017103402- Unit-5.1)
Friction
_ . o iy Friction, power and torque Belt Drives (017103502- Unit-5.1),

7.1 Friction and its applications, Types of friction (017101192-Unit-1.5) Friction Devices: Clutches

7.2 Laws of dry friction - (017103502- Unit-7.1), Friction

7.3 Angle of friction, Angle of repose, Coefficient of Devices: Brakes (017103502- Unit- 6
07 | friction T 5.6), Theory of Metal Cutting (12%)




Thermodynamics (017103403,

Unit—5.2=

Centroid and Centre of Gravity

08 8.1 Concept of centre of gravity -—- Flexural Stresses (017103391- (1050 %)
8.2 Centroids of Linear elements and Planar elements - Unit-5.3), Shear Stresses
8.3 Centroids of Comeosite sections ( 1D, 2D, 3D) - (017103502- Unit-5.6)

Moment of Inertia of Planar Cross Sections

Rigid body and inertia effects of Flexural Stresses (017103391-
rigid body (017101192-Unit-10.3) | Unit-5.3), Shear Stresses
(017103391- Unit-6.2), Torsion 5
(017103391- Unit- 9.2), Flywheels (10%)
(017103392- Unit- 10.1)

9.1 Concept of Moment of Inertia

9.2 Derivation of equation of moment of inertia of
09 standard lamina (Rectangle, Triangle, Circle) using
first principle.

9.3 Polar moment of inertia, radius of gyration of areas -—-
9.4 Parallel and perpendicular axes theorems and its .

aEBIication

Fundamentals of Kinematics and Kinetics of Particles

Basic differentiation and integration
(017101191-Unit-03)

10.1 Rectilinear motion, Curvilinear motion, Motion of Introduction of Mechanisms and
rigid bodies, Velocity and acceleration - Machines (017103392- Unit- 1.1),
(Definition and basic numerical). Kinematics: Velocity Analysis
(017103392- Unit- 3.1), 5
10 Kinematics: Acceleration Analysis (10%)

(017103392- Unit- 4.1), Toothed
Gears (017103392- Unit- 5.2),
Flywheels- Turning Moment
Diagram (017103392- Unit- 9.1),
Flywheels (017103392- Unit- 10.1,

10.2 Newton’s law of motion, Energy and momentum -

10.3)

Sr No. Practical Title Link to Theory Syllabus
1 Equilibrium of coplanar & concurrent forces. Unit-2
2 Verification of Varignon’s theorem. Unit-3
3 Equilibrium of coplanar & Nonconcurrent forces. Unit-4
4 To find support reaction for simply supported beams. Unit-6
S Friction apparatus. Unit-7
6 Analysis of problems based on Block friction. Unit-7
7 Analysis of problems based on Ladder friction. Unit-7
8 Analysis of problems based on Center of gravity. Unit-8
9 Analysis of problems based on Moment of inertia. Unit-9

10 Velocity and Acceleration diagram for kinematic pair. Unit-10

Major Components/ Equipment

Sr. No. Component/Equipment
1 Force Table, Pulleys, String, Dead Weight
2 Drawing Sheet, Wooden Board, Pulleys, String, Dead Weight
3 Simply supported beam, weighing scale, Dead weight
4 Inclined wooden plane, Wooden blocks, Strings
5 Drawing Sheet, Wooden Board, Pulleys, String

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 1 P: 2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Total
Gro;giiig;;‘y or (I;’;(;lclgc(;;l g):eyd(i): Subje.ct Category % Weightage Marks Weightage
Credit
Theory MCQ 17% 20
Theory 5 6 Theory Descriptive 0% 0
Theory Formulas and Derivation 8% 10




Theory Numerical 58% 70
Expected Theory % 83% Calculated Theory % 83% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 1 Internal Practical Evaluation (IPE) 12% 70
Practical Viva 5% 30
Practical Seminar 0% 0
Expected Practical % 17% Calculated Practical % 17% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

1 Demonstrate and adopt understanding of various forces and their influences on practical engineering problems.

2 Analyze the impact of forces, moments, and couples on the stability of bodies, showcasing an ability to apply theoretical knowledge to real-world
scenarios.

3 Apply fundamental concepts of friction, centroid and center of gravity. Also, analyze structural problems.

4 Develop the ability to employ theoretical knowledge in solving complex engineering problems related to the motion and forces acting on
particles.

Suggested Reference Books

1 Engineering Mechanics by R S Khurmi, S. Chand Publications

Engineering Mechanics by S Bhavikatti

Engineering Mechanics (Statics and Dynamics) By Beer and Johnston

Mechanics of Materials By Beer and Johnston

DN B WIN

Mechanics of Structures Vol-I By Junarkar S.B. and Shah H.J.; Charotar publishing house, Anand

List of Open Source Software/Learning Website

1 http://nptel.ac.in/

2 http://www.coursera.org

3 http://www.edx.org

Practical Problem/ Hands on Project

Sr. . . . . .
No Real Practical Problem/ Hands on Project Linked with Unit
1 To understand basic definitions of Mechanics and its branches. Unit 01
To convert Unit systems in to the Working Unit System.
How to determine the resultant of a system of concurrent forces and how to resolve force vectors into given e
directions. Find Out Resultant force of all forces generated in the strings of parachute, to reduce the speed of -
2 free fall of the person. Unit 02
Find force required to design a Door Closer, Steering mechanism, Screw jacks etc.
3 Unit 03,04
Find force required to lift the load in the construction site. ‘. 5
=M 7,
4 L 5 Unit 05
-
Find out support requirement of bridges. =
EIMPLY SUPPQRTED
BEAMS WITH EXAMPLEES
5 Unit 06
Reduce the value of friction force for smooth the working of Bearings, belt rope drives.
Calculate safe value of friction force in the case of ladders.
6 Unit 07
Calculate Centre of gravity and Moment of inertia in the unoccupied and occupied cases of
wheel chair to ensure stability.
7 Unit 08, 09
Determine Projection territory of the cannon for complete range of angles. o
8 : . Unit 10
L g -
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Bachelor of Engineering (B.E.) — Semester — 11

Course Code: 017102292 Teaching Scheme
. . . . Lecture | Tutorial | Practical . Total
Course Name: Electrical and Electronics Engineering (L) (T) (P) Credit Hours
Category of Course: | Engineering Science Course (ESC)
. 3 0 2 30
Prerequisite Course: | =
Syllabus
Unit . . . . Teaching
No. Topic Prerequisite Topic Successive Topic Hours
DC Circuits
Electrical analogy and overall heat transfer
1.1 Electrical circuit elements (R, L and C), . coefficient (017103591 - Unit-2.3), Electrical
Voltage and current Sources analogy to simple problems and radiation shield
(017103591 - Unit-8.4) 3
01 1.2 Ohm’s law, Series and parallel resistive . - 10%)
circuit with voltage & current divider rules
1.3 Kirchhoff’s current and voltage laws Ohm’s Law (017102292- o
Unit-1.2)
Ohm’s Law (017102292- ---
1.4 Charging and discharging of capacitor Unit-1.2), KVL-KCL
(017102292-Unit-1.3)
Network Theorems
Ohm’s Law (017102292- ---
2.1 Thevenin and Norton Theorems Unit-1.2), KVL-KCL
(017102292-Unit-1.3) 3
. Ohm’s Law (017102292- - (10%)
02
”2fr2a nSSuf}())i;p;)tsig;on Theorem and Source Unit-1.2), KVL-KCL
(017102292-Unit-1.3)
Ohm’s Law (017102292- ---
2.3 Nodal and Mesh Analysis Unit-1.2), KVL-KCL
(017102292-Unit-1.3)
Single Phase AC Circuits
3.1 Generation of Single Phase, . -
Representation of Sinusoidal Waveforms 3
03 3.2 RMS, Average Values and Peak Values, - (10%)

04

05

06

Form Factor and Peak Factor

3.3 Phasor Representation of AC Quantities

Analysis of Single-Phase AC Circuits

Generation of Single Phase

: 017102292-Unit-3.1 :

4.1 Analysis of Single-Phase AC Circuits
consisting of R, L and C with Power
Measurement

Ohm’s Law (017102292-
Unit-1.2), KVL-KCL
(017102292-Unit-1.3)

4.2 Analysis of Single-Phase Series AC
Circuits consisting of RL, RC and RLC with
Power Measurement

Ohm’s Law (017102292-
Unit-1.2), KVL-KCL
(017102292-Unit-1.3)

4.3 Series RLC AC Circuit at Resonance

Three Phase AC Circuits

Analysis of Single-Phase
Series RLC Circuit

: 017102292-Unit-4.2 :

5.1 Voltage and Current Relations in ‘STAR’
Three Phase AC Circuit (Generation of three
phase E.M.F)

5.2 Voltage and Current Relations in
‘DELTA’ Three Phase AC Circuit

Three Phase ‘STAR’AC
Circuit (017102292-Unit-
5.1)

5.3 Power Measurements in Three Phase AC
Circuits

Transformers

Three Phase ‘STAR’AC
Circuit (017102292-Unit-

5.1:

6.1 Faraday’s Law

Induction

of Electromagnetic

6.2 Working Principle of Transformer
Operations  (including  Construction  of
transformer, Types, E.M.F equation)

Faraday’s Law (017102292-
Unit-6.1)

3
(10%)

3
(10%)

3
(10%)




6.3 Single Phase Step-Up and Step-Down
Transformers

Working Principle of
Transformer Operations
(017102292-Unit-6.2)

6.4 Three Phase Transformers

Electrical Machines

7.1 Three Phase Induction Motor (Generation
of Rotating magnetic field)

Faraday’s Law (017102292-
Unit-6.1)

7.2 Single Phase Induction Motor

Faraday’s Law (017102292-
Unit-6.1)

Welding arc and power source characteristics
(017103401 — Unit-6.3), Carbon arc welding
(017103401 — Unit-6.4), Shielded metal arc
welding (017103401 — Unit-6.5), Tungsten inert
gas welding (017103401 — Unit-6.6), Metal inert
gas welding 017103401 — Unit-6.7), Submerged
arc welding (017103401 — Unit-6.8), Types of
Resistance welding processes (017103401 —
Unit-7.1), Merit, demerits and applications of
resistance welding processes(017103401 — Unit-
7.2), Numerical related to Spot
welding(017103401 — Unit-7.3), Types of Solid
State welding processes(017103401 — Unit-7.4),

9.3 Earthing — Types of Earthing and its
Importance

Resistance welding processes (017103401 —
Unit-7.1), Merit, demerits and applications of
resistance welding processes(017103401 — Unit-
7.2), Numerical related to Spot
welding(017103401 — Unit-7.3), Types of Solid
State welding processes(017103401 — Unit-7.4),
Types of Thermochemical welding processes
(017103401 — Unit-7.5)

9.4 Elementary Calculations for Energy

Analog and Digital Circuits

10.1 Diode and Rectifiers

10.2 Digital logic gates

10.3 Analog to Digital conversion (ADC),
Digital to Analog conversion (DAC)

Types of Thermochemical welding processes 3
07 (017103401 — Unit-7.5) (10%)
Welding arc and power source characteristics
(017103401 — Unit-6.3), Carbon arc welding
(017103401 — Unit-6.4), Shielded metal arc
welding (017103401 — Unit-6.5), Tungsten inert
gas welding (017103401 — Unit-6.6), Metal inert
gas welding 017103401 — Unit-6.7), Submerged
7.3 DC Motors (Construction, Working & | Faraday’s Law (017102292- | &' welding (017103401 — Unit-6.8), Types of
Types) Unit-6.1) Reglstance welfilng processes (0171034}01 —
P Unit-7.1), Merit, demerits and applications of
resistance welding processes(017103401 — Unit-
7.2), Numerical related to Spot
welding(017103401 — Unit-7.3), Types of Solid
State welding processes(017103401 — Unit-7.4),
Types of Thermochemical welding processes
(017103401 — Unit-7.5)
Electrical Wiring
8.1 Types of wires and cables -—- -—- 3
08 8.2 Sygtem of wiring-Domestic and industrial . . (10%)
wiring
8.3 Simple control circuit in domestic
installation o o
Safety and Protection
9.1 Electric shock and first aid for electric -
shock and safety rules o
9.2 Circuit Breaker: Fuses, MCB and ELCB - -—-
- Welding arc and power source characteristics
(017103401 — Unit-6.3), Carbon arc welding
(017103401 — Unit-6.4), Shielded metal arc
welding (017103401 — Unit-6.5), Tungsten inert
gas welding (017103401 — Unit-6.6), Metal inert
gas welding 017103401 — Unit-6.7), Submerged 3
09 arc welding (017103401 — Unit-6.8), Types of (10%)

Consuthion

3
(10%)




Sr No. Practical Title Link to Theory Syllabus
1 Verify KVL and KCL using Development kit. Unit-1
2 To verify the Thevenin Theorem Unit-2
3 To verify the Superposition Theorem Unit-2
4 Measurement of the electric power in a single-phase AC Resistive Circuit. Unit-4,5
5 To obtain power & power factor of single-phase R — L Series circuits Unit-4,5
6 To obtain power & power factor of single-phase R — C Series circuits Unit-4,5
7 To obtain power & power factor of single-phase R — L - C Series circuits Unit-4,5
8 To practice wiring connection of staircase. Unit-8
9 To demonstrate working operation of ELCB and MCB Unit-9
10 To plot input and output waveforms of the Half Wave Rectifier. Unit-10

Major Components/ Equipment

Sr. No. Component/Equipment

1 DC Network Development Kit, Voltmeter, Ammeter, Connecting Wires

2 DC Network Development Kit, Voltmeter, Ammeter, Connecting Wires
DC Network Development Kit, Voltmeter, Ammeter, Connecting Wires

4 Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Lamp-bank (non-inductive resistance)
(230V, amp), Single-phase Variac

5 Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Inductive coil (50 Hz, 5 amp), Lamp-bank
(non-inductive resistance) (230V,5 amp), Single-phase variac

6 Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Single-phase variac, Lamp-bank (non-
inductive resistance) (230V, amp), Capacitor bank

7 Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Single-phase variac, Lamp-bank (non-
inductive resistance) (230V, amp), Choke coil, Capacitor bank
Experimental Board, Connecting wires
MCB (0-6 A), ELCB (30 mA- 32 A), Ammeter (0-20 A and 0-50 mA)

10 Trainer Kit, DC Power Supply, Function Generator, Connecting Wires, DSO.

Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 0 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or Total
. o . .
Practical) Practical) Credit Subje.ct Category % Weightage Marks Weightage
Credit
Theory MCQ 30% 40
Theory 3 Theory Descriptive 8% 10
Theory Formulas and Derivation 11% 15
Theory Numerical 26% 35
Expected Theory % 75% 4 Calculated Theory % 75% 100
Practical Individual Project 0% 0
Practical Group Project 9% 35
Practical 1 Internal Practical Evaluation (IPE) 16% 65
Practical Viva 0%
Practical Seminar 0%
Expected Practical % 25% Calculated Practical % 25% 100
Overall % 100% 100% 200




Course Outcome

Upon completion of the course students will be able to

Apply fundamental electrical laws and circuit theorems to electrical circuits.

Analyze single phase AC circuits.

Analyze three phase AC circuits and describe operating principle and applications of static and rotating electrical machines.

Comprehend electrical installations, their protection and personnel safety. Also, get an insight about the basic introduction of digital electronics.

Su

ested Reference Books

“A Textbook of Electrical Technology”, B. L. Theraja, S. Chand Publication-Volume I

“Basic Electrical Engineering”, J.B. Gupta, Kataria & Sons-Volume |

“Fundamentals of Electric Circuits”, Charles Alexander and Matthew Sadiku, McGraw Hill

“Hughes electrical & electronic technology “, Edward Hughes, Harlow, Pearson Education Limited

‘Electrical and Electronics Engineering for Scientists ““, K.A. Krishnamurthy and M.R. Raghuveer, Wiley Eastern Ltd.

“A Textbook of Electrical Technology”, B. L. Theraja, S. Chand Publication-Volume II

“A Course in Electrical Technology”, J.B. Gupta, Kataria & Sons-Volume II

oo\loxm.nww~% Slw|o|—

“Elements of Electrical & Electronics Engineering “, U.A.Patel, Atul Prakashan

List

of Open Source Software/Learning website

1

http://nptel.ac.in

2

http://www.electrical4u.com/nature-of-electricity/

3

http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-002-circuits-and-electronics-spring-2007/video-lectures/

Practical Project/Hands on Project

Sr Linked
No. Project List with
) Unit

1 | Design automatic ignition electric circuit using bread board. Unit 01
2 | Make automatic LED based emergency light in car using general purpose circuit board. (gn(;tz
Unit

3 | Design AC to DC convertor using bridge rectifier on general purpose circuit board. 03, 04,

10
4 | Make battery charger for electrical vehicle using general purpose circuit board. Unit 06
5 | Design robotic arm using stepper motor and realize circuit design using general purpose circuit board. Unit 07
Calculate power consumption (KWH) and generate electric bill in INR % at your own home. Calculate number of home
6 | appliances with their power rating (KW) and average time (hours) utilization. Unit 09
7 | Make vehicle head light and side light control using ADC on bread board/general purpose circuit board. Unit 10
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Course Code: 017102293 Teaching Scheme
. . . Lecture | Tutorial | Practical . Total
Course Name: Engineering Graphics - 11 (L) (T) P) Credit Hours
Category of Course: | Engineering Science Course (ESC) 3 1 0 4 40
Prerequisite Course: | Engineering Graphics -1 (017102191)
Syllabus
Unit Teaching
Topic Prerequisite Topic Successive Topic
No. P q P P Hours
Projection of Solids - 1
1.1 Classification of solids -
1.2 Definitions of different types of solids - 4
01 1.3 Projections of pyramid with its inclination with one reference Projections of planes (017102191- - (10%)

02

03

04

planes

1.4 Projections of pyramid with its inclination with two reference
lanes

Projection of Solids - 2

Unit-09)

2.1 Projections of prism with its inclination with one reference
planes

2.2 Projections of prism with its inclination with two reference
lanes

Projection of Solids - 3

Projections of solids-1 (017102293-
Unit-01)

3.1 Projections of cone and cylinder with its inclination with one
reference planes

3.2 Projections of cone and cylinder with its inclination with two
reference planes

Sections of Solids

Projections of solids-1 (017102293-
Unit-01)

4.1 Introduction of various cutting planes

4.2 Concept of Auxiliary Inclined Plane and Auxiliary Vertical plane

4.3 Section of cube, cylinder, cone, pyramid and prism and the true
shape of the section with its inclination with one and two reference
lanes

Development of Surfaces -1

Projections of solids-1 (017102293-
Unit-01), Projections of solids-2
(017102293-Unit-02), Projections
of solids-3 (017102293-Unit-03)

5.1 Concept of different methods of development of lateral surfaces

drawing

9.3 Conversion of orthographic views into isometric projection

(017102293-Unit-07)

3
(7.5%)

3
(7.5%)

5
(12.5%)

- 3
05 5.2 Parallel line development method Sections of solids (017102293- — (7.5%)
5.3 Development of cube . ---
- Unit-04)
5.4 Development of cylinder ---
5.5 Development of prisms ---
Development of Surfaces -2
6.1 Radial line development method . . --- 4
06 Sections of solids (017102293- o
6.3 Development of cone Unit-04) - (10%)
6.4 Development of pyramids and tetrahedron ---
Orthographic Projections
7.1 Principles of projector, projections and planes of projections Nomenclature and
7.2 Concepts of methods of projections geometry of single
7.3 Front view, top view and side views using first angle projection point cutting tool, tool
method maker’s microscope
Projections of solids-1 (017102293- | (017103302-Unit-2.1), 6
07 Unit-01), Projections of solids-2 Nomenclature and (15%)
(017102293-Unit-02), Projections geometry of twist drill.
7.4 Front view, top view and side views using third angle projection | of solids-3 (017102293-Unit-03) (017103302-Unit-5.3),
method Fundamentals of
computer aided
manufacturing
(017103503-Unit-03)
Sectional Orthographic Projections 4
08 S ; }thducglon . Orthographic projections — (10%)
.2 _ypes of section (017102293-Unit-07)
8.3 Full sectional views ---
Isometric Projections and Isometric View or Drawing
9.1 Isometric scale --- 6
09 9.2 Conversion of orthographic views into isometric view or Orthographic projections - (15%)




Plan layout Drawing 5
10 10.1 Symbols for plantf lgyout Orthographic projections — (5%)
10.2 Line layout of building (017102293-Unit-07) -
10.3 Plan layout of building -—-
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 3 T: 1 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or Total
. o . .
Practical) Practical) Credit Subje.ct Category %0 Weightage Marks Weightage
Credit
Theory MCQ 20% 20
Theory 4 Theory Descriptive 10% 10
Theory Formulas and Derivation 0% 0
Theory Numerical 70% 70
Expected Theory % 100% 4 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100
Course OQutcome
Upon completion of the course students will be able to
1 Develop the ability to visualize solid geometry and project different positions relative to the horizontal and vertical planes.
2 Understand and apply techniques for the lateral surface development of different solid models.
3 Demonstrate the capability to draw and project 3D models and intricate machine components using various orthographic views. Develop the skill
to visualize the internal structures of complex bodies through the effective use of sectional views.
4 Acquire the skill to construct 3D isometric views from orthographic pictorial drawings. Create comprehensive architectural drawings, including
plans, layouts, and line layouts of buildings, incorporating symbols representing different architectural elements.

Suggested Reference Books

1 Elementary Engineering Drawing by N.D. Bhatt, Charotar Publishing House, Anand.

Engineering Graphics by P.J. Shah, S. Chand and Company Ltd., New Delhi.

Engineering Graphics by P.B. Patel and P.D. Patel, Mahajan publishing house. Ahmedabad.

Engineering Drawing by P.S. Gill, S.K. Kataria and sons, Delhi.

Engineering Drawing by R.K. Dhawan, S. Chand and Company Ltd., New Delhi.

Engineering Drawing by B. Agrawal and C M Agrawal, Tata McGraw Hill, New Delhi.

Engineering Graphics — I and II", by Arunoday Kumar, Tech — Max Publication, Pune, 3rd Edition 2010.

Engineering Drawing and Graphics, by K. Venugopal, New Age International Publication, Sth Edition.

Nl o B ENE o) AU, | NN QUS| \O]

Building drawing, by M.G.Shah, C.M.Kale and S.Y.Patki Publisher: Tata McGraw Hill.

List of Open Source Software/Learning Website

1

http://nptel.ac.in/

2

Autodesk AutoCAD
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03

04

2.3 Union and its Territory

Fundamental rights, Fundamental Duties and its legal status

3.1 Features of Fundamental
Rights(Text, Ingrediant, Key words,
Significance, Amandebility)

3.2 Definition of State, Laws
Inconsistent with Fundamental Rights,
Right to Equality, Right to Freedom

3.3 Right Against Exploitation, Right to
Freedom of Religion, Cultural and
Educational Rights, Right to
Constitutional Remedies

3.4 Writs—Types and Scope, Armed
Forces and Fundamental Rights,
Martial Law and Fundamental Rights,
Effecting Certain Fundamental Rights

3.5 List of Fundamental Duties

Right to Equality, Right to certain Freedom

4.1 Article 14

4.2 Article 19

4.3 Article 21

. | 017018391, 017028391, 017078391, Teaching Scheme
Course Code: | 17088391, 017098391,017108391, 017118391
Course o e . Lectu TPtO P.ract Cre Total
Name: Constitution of India re (L) rial ical dit Hour
) (D (P) S
gz:le;gs(::l:y of Mandatory Course (MC)
— 2 0 0 0 20
Prerequisite .
Course:
Syllabus
Uni . Teach
. . . . Successive .
t Topic Prerequisite Topic Tobic ing
No. p Hours
Meaning of the constitution law and constitutionalism, History of Indian
Constitution 2
01 .
1.1 The Company Rule (1773-1858) 10%)
1.2 The Crown Rule (1858-1947 -— -—
Salient features and characteristics of the Constitution of India
2.1 Preamble of the Constitution -— -— 2
02 | 2.2 Making of the Constitution - - (10%)

24 CitizenshiB — —

3
(15%)

2
(10%)

| 05 | The Directive Principles of State Policy — Its importance and 2 l




implementation

5.1 Features of the Directive Principles

5.2 Classification of the Directive
Principles

5.3 Sanction Behind Directive
Principles

5.4 Criticism of the Directive Principles
Utility of Directive Principles

5.5 Conflict Between Fundamental
Rights and Directive Principles,

Powers and Procedure for Amendments in Indian Constitution, History

of amendments in Indian Constitutional

System

Parliamentary Form of Government in India — The constitution powers

and status of the President of India

8.1 Features of Parliamentary
Government, Features of Presidential
Government

8.2 Merits of the Parliamentary System,
Demerits of the Parliamentary System

8.3 Reasons for Adopting

Emergency Provisions : National Emergency, President Rule, Financial

10.2 Municipalities

(10%)

ImBIementation of Directive PrinciBIes

06 6.1 Procedure for Amendment -— _— 1
1)
6.2 Types of Amendments -— -— (5%)
6.3 Criticism of the Amendment — —
Procedure
Federal structure and distribution of legislative and financial powers
between the Union and the States
07 7.1 Federal Features of the Constitution -— — 2
. . . 0
7.2 Critical Evaluation of the Federal -— -— (10%)

7.3 Unitag Features of the Constitution - -—

2
(10%)

Parliamentag sttem

Emergency

9.1 National Emergency — - 3
09 (9.2 P.reside.nt’s Rule — === (15%)

9.3 Financial Emergency - —

9.4 Criticism of the Emergency . —

Provisions

Local Self Government — Constitutional Scheme in India 1
10 | 10.1 Panchayati Raj - — (5%)

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 2 T:

0

P:




Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each

subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory | Group (Theory or Srlll‘;))?ZIC ¢ Categor % Marks
or Practical) Practical) Credit Cr eJ dit gory Weightage | Weightage
Theory MCQ 100% 100
Theory Theory Descriptive 0% 0
0 Formulas and o
Theory Derivation 0% 0
Theory Numerical 0%

Expecte(;lo Theory 100% . g;alculated Theory 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0

. Internal Practical 0
Practical 0 Evaluation (IPE) 0% :
Practical Viva 0% 0
Practical Seminar 0% 0

Expected o Calculated Practical o

Practical % N % N 0

Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 | Through examining the historical enactment of the Indian Constitution and interpreting its unique
characteristics, gain a deeper understanding of their fundamental rights and responsibilities as citizens.

2 | Through comprehensive comprehension of foundational rights like the Right to Equality and Right to
Freedom, students will be empowered to critically analyze the Directive Principles of State Policy and
the process of amending the Indian Constitution.

3 | Analyze the federal structure of India so as to differentiate between powers of Parliamentary Form of
elected government and president of India.

4 | Criticize the emergency provisions included in Constitution of India and justify how local self-

government unites the people with democracy.

Suggested Reference Books

1 | Constitutional Law of India, Dr. J.N. Pandey, Central Law Agency 2.
2 | Introduction to the Consitution of India, Durga Das Basu, LexisNexis.
3 | Indian Polity, M.Laxmikant, McgrowHills.

List of Open Source Software/Learning website

1

http://nptel.ac.in
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INSTITUTE OF ENGINEERING & TECHNOLOGY
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Bachelor of Technology (B.Tech.) — Semester — I11

02

1.6 Lagrange’s interpolation formulae

Numerical Integration

for uneﬂual interval

2.1 Newton-cotes formulae

2.2 Trapezoidal and Simpson’s
formulae

2.3 Gaussian-ﬂuadrature formulae _— —

Solution of a System of Linear Equations

3.1 Gauss elimination and partial

. . —_— 4
03 | pivoting 8%)
3.2 Gauss-Jacobi method --- -
3.3 Gauss-Seidel method - -
Roots of Algebraic and Transcendental Equations
04 4.1 Bisection method - — 4
4.2 False position method --- --- (8%)

4.3 Secant method

Course Code: | 017101391 Teaching Scheme
Course . Lectu Tflto P.ract Cre Total
Name: Mathematics-111 re (L) rial ical dit Hour
) D [ @ s
Category of Basic Science Course (BSC)
Course:
3 2 0 5 50
Prerequisite | Mathematics 1(017101191), Mathematics 2
Course: (017101291)
Syllabus
Teac
Unit . . . . . . hing
Topic Prerequisite Topic | Successive Topic
No. P q p P Hour
S

Interpolation

1.1 Finite differences -—-

1.2 Forward, backward and central .

operators Use of steam tables and

1.3 Interpolation by polynomials: Mollier’s chart

01 |newton forward and backward - (017103301 5

interpolation formulae -Unit-1.3). (10%)

1.4 Stirling’s central difference -—- Carnot vapor

1.5 Newton’s divided difference L cycle(017103301

formulae -Unit-7.1)

3
(6%)




4.4 Newton-Raphson methods -— —

Numerical Solution of Ordinary Differential Equations
5.1 Euler method - -—- 4

05 | 5.2 Modified Euler method - --- (8%)
5.3 Runge-Kutta methods (Second ---

and Fourth order:

First Order Ordinary Differential Equations

6.1 Geometric meaning of y’ = f(Xx,y) Euler’s equation of

direction fields B motion along a stream
Basic integration | line(017103491-Unit-
(017101191 5.2) Continuity of flow,

6.2 Exact differential equations and

. . -Unit-03), Partial | continuity equations for
integrating factor derivatives ( 2-D and 3-D flow in 6

06 017101191-Unit-06) Cartesian coordinates of | (150)
6.3 Linear differential equations system(017103491-

Unit-9.3) Flow of
viscous fluid through

Basic integration cireular pine- Hagon
6.4 Bernoulli equations (017101191-Unit-03) Poiiepuille &
formula(017103491-

Unit-10.2=
Higher Order Ordinary Differential Equations
7.1 Linear differential equations of -
second and higher order
7.2 Homogeneous linear differential -
equations of higher order
7.3 Higher order non-homogeneous -

equations
7.4 Solution by undetermined | Basic differentiation -—-
coefficients (017101191-Unit-03)
7.5 Solution by variation of Basic  differentiation o 8
07 parameters and mt.egratlon g
(017101191-Unit-03) (16%)
7.6 Solution by [1/f(D)] r(x) method -
for finding particular integral. ___
Solution by -
7.7 Ordinary differential equations gggfeéir;ltr;ed

with variable coefficient
(Reducible to constant
coefficient) (Cauchy and
Legendre differential Equation)

(017101391-Unit-7.4),
Solution by [1/f(D)]
r(x) method for finding
particular integral
(017101391-Unit-7.6)

Modeling of Ordinary Differential Equations
First order ordinary -
differential  equations
(017101391-Unit-6.1 to 4
6.4) (8%)
8.2 Oscillations resonance -—- -—-
8.3 Modeling: Mechanical vibration | Higher order ordinary -
system differential

8.1 Orthogonal trajectories of curves
08




(Undamped Oscillations) equations(017101191-
Unit-07), Oscillations
resonance (017101191-

Unit-8.2=
Partial Differential Equations
9.1 Formation of partial differential | Partial derivatives -
equations (017101191Unit-06)
9.2 First order linear partial | _. . -
differential equations First order ordinary

- - —— differential equations
9: 3 Flrgt order. non-linear partial (017101191-Unit-06)
differential equations

9.4 Homogeneous linear partial - 8
09 | differential equations with constant --- (16%)
coefficients
Homogeneous  linear -
9.5 Non-homogeneous linear partial | partial differential
differential equations with constant equations with constant
coefficients coefficients

(017101191-Unit-9.4)
9.6 Classification of second order —

linear Bartial differential eﬂuations
Application of Partial Differential Equations

First order ordinary -

differential
equations(017101191-

10.1 Method of separation of | Unit-06), Homogeneous

variables linear differential
equations of  higher 4

10 order (017101191-Unit- (8%)

7.2)

10.2 One dimensional wave equation | Method of separation of -
variables (017101191-

. . . Unit-10.1), Half range

10.3 One dimensional heat equation fourier series (004-Unit-
02)

10.4 Laplace equations -—- -—-

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 2 P: 0
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each
subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
ST Total
Group (Theory (Theory or Subiect Catesor % Marks
or Practical) Practical) ) . gory Weightage Weightage
Credit | Tedit




Theory MCQ 15% 15
Theory s Theory Descriptive 0%
Theory Formulas and Derivation 0%
Theory Numerical 85% 85
T]T},?:,icyte«(;, 100% Calculated Theory % 100% 100
5
Practical Individual Project 0% 0
Practical Group Project 0% 0
. Internal Practical Evaluation o
Practical 0 (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
gi‘;’;ﬁgl‘l‘ o 0% Calculated Practical % 0% 0
o
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

Apply numerical methods for various mathematical operations and tasks, such as interpolation,
integration, the solution of linear equations.

Understand and Apply common numerical analysis and how they are used to obtain approximate
solutions for Algebraic, Transcendental and Differential equation and solutions of first order ordinary
differential equations

Evaluate mathematical methods for the solutions of higher order ordinary differential equations and
solve some engineering problems related to oscillation resonance, orthogonal trajectories and
mechanical vibration.

Form and solve first order linear and nonlinear partial differential equations, apply the various
methods to solve higher order partial differential equations, modeling and solve some engineering
problems related to Heat flows, Wave equation and Laplace equation

Sug

gested Reference Books

Introduction to Numerical Analysis (2nd Edition), C.E. Froberg, Addison-Wesley, 1981

Numerical Methods for Engineers, Chapra S.C, Canale, R P, Tata McGraw Hill, 2003

W N =

Elementary Numerical Analysis-An Algorithmic Approach (3rd Edition), S. D. Conte and Carl de
Boor, McGraw-Hill, 1980

I

Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication.

Engineering Mathematics Vol 2, by Baburam, Pearson

Elementary Differential Equations (8th Edition), W. E. Boyce and R. DiPrima, John Wiley (2005)

List of Open Source Software/Learning website

1

https://nptel.ac.in




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering(710)

Bachelor of Engineering (B.E.) — Semester — I11

Course Code: | 017103301 Teaching Scheme
Pract Tota
Course Thermodvnamics I Lectur | Tutor ical Cre 1
Name: y e() |ial(T)| p | dit | Hou
rs
Category of Professional Core Course (PCC)
Course: 3 1 0 4 40
Prerequisite Physics (017101192), Mathematics 1
Course: (017101191)
Syllabus
Teac
Unit hing
Topic Prerequisite Topic | Successive Topic
No. P 1 P P Hour
S
Thermal Properties
Enthalpy, specific
. volume, internal
1.1 Basic terms (force, pressure,
energy, work, power, internal energy Work, energy, p ower energy and dryness
en thalp’y pur’e subs ta’nce) > 1 (017101192-Unit-1.4) fraction of steam
’ (017103403 Unit-
1.2) 4
01 i i 10%
1.2 Heat and work (heat, temperature, K Cyclic heat engine, (10%)
sensible heat, latent heat, specific Work, energy, p ower CNETEY TeSCIVOlL
’ . (017101192-Unit-1.4) (017103403 Unit-
heat, work transfer and its types) 4.2)
1.3 Process, path and cycle (Property, Eg:;ﬁig (r)1£mics
state, change of state, path, process, - (017103 4}63_ Unit-
cycle, path and point functions) 2.1,22,2.3)
Basic Concepts of Thermodynamics
2.1 Microscopic and macroscopic . .
point of view
2.2 Thermodynamic systems and . .
control volume 4
2.3 Homogeneous and heterogeneous . . (10%)
02 | systems

2.4 Thermodynamic equilibrium ,
Concept of continuum

2.5 Quasi-static process

Process, path and cycle
(017103301-Unit-1.3)

2.6 Statements of zeroth and first law,

TemBerature scales




03

04

05

06

07

Derivation and Numerical of Gas Laws

3.1 Boyle's law and Charles's law

3.2 Gay-Lussac’s law and Gas
constant

3.3 Combined gas law and relation
between specific heats and gas
constant

Boyle's law and Charles's
law (017103301-Unit-
3.1), Surds & Indices
(017101191-Unit-1.2)

Various Non-flow Processes - Work Done, Internal Energy, Heat
Transfer, Enthalpy and Relation between p, V and T and Numerical

4.1 Constant volume process and
constant pressure process

Gay-Lussac’s law and
Gas constant (017103301-
Unit-3.2)

Carnot vapor cycle
(017103403— Unit-
7.1)

4.2 Isothermal process

4.3 Adiabatic process and Polytropic
process

Expansions and
factorization (017101191-
Unit-1.3), Basic
differentiation by
formulae (017101191-
Unit-3.1)

4.4 Index of Compression or

Properties of Gas Mixtures

5.1 Avogadro’s law and equation of
state with numerical

5.2 Vander Waal’s equation with
numerical and determination of
constants a & b

5.3 Reduced properties and law of
corresponding states

Vander Waal’s equation
(017103301-Unit-5.2)

5.4 Basic Understanding of
Compressibility chart

5.5 Statement of Gibbs — Dalton Law
Internal Combustion Engines

6.1 Classification of I.C. engine

6.2 Introduction of Engine Parts with
their Functions

6.3 Construction and working of Two-
stroke I.C. engine

Constant volume process

and constant pressure
process &  Adiabatic
process and Polytropic

process (017103301-Unit-
4.1,4.3)

Thermodynamic Cycle for I C Engine

7.1 Assumptions of air standard

cycles

Constant volume process
and constant pressure
process (017103301-Unit-
4.1), Combined gas law
(017103301-Unit-3.3)

7.2 Carnot gas power cycle

Isothermal process,
Adiabatic process and
Polytropic process

Second law
efficiency
(017103403— Unit-

2
(5.5%)

6
(14%)

ExBansion

(10.5
%)

3
(7.5%)

(17.5
%)




10

(017103301-Unit-4.2, 4.3)

6.5)

7.3 Terminology of I.C. engine with
numerical (Indicated Power, Brake
Power, Friction Power, Mechanical
Efficiency, = Thermal  Efficiency,
Relative Efficiency)

Details of I.C. engine
(017103301-Unit-6.2)

7.4 Construction and working of Four
stroke I.C. engine

7.5 Air standard efficiency & Mean
Effective Pressure of Otto cycle with
numerical

Constant volume process
and constant pressure
process (017103301-Unit-
4.1)

7.6 Air standard efficiency of Diesel
cycle with numerical

Mixed Cycle

Constant volume process
and constant pressure
process (017103301-Unit-
4.1)

8.1 Air standard efficiency of Dual
cycle with numerical

Air standard efficiency of
Otto cycle, Diesel cycle
(017103301-Unit-7.5, 7.6)

8.2 Comparison of Otto, Diesel and

process (017103301-Unit-
4.1, 4.3), Combined gas
law (017103301-Unit-3.3)

9.2 Comparison of Brayton and Otto

Combustion

10.1 Combustion equations,
stoichiometric air fuel ratio

10.2 Calculation of Minimum Air
Requirement

10.3 Enthalpy of formation, adiabatic
flame temperature

10.4 Construction and Working of
Bomb calorimeter

Thermocouples and RTD
(017101192-Unit-8.3),
Pressure gauges and
bourdon tube
(017101192-Unit-7.3)

10.5 Construction and Working of
Junker gas calorimeter

Basics of temperature
measurement

Dual cycles (For Same Compression 4
08 | Ratio & For Same Maximum Pressure o (10%)
and Temperature)
8.3 Comparison of SI and CI engines -—- -—-
Two-stroke I.C. engine -
8.4 Comparison of two and four (017103301-Unit-6.3),
stroke engines Four stroke I.C. engine
(017103301-Unit-7.4)
Joule Cycle
Constant volume process ---
and constant pressure
. . process, Adiabatic
9.1 5 Air standard efficiency of . 2
09 | Brayton cycle with numerical process and Polytropic (5%)

czcle

4
(10%)




(017101192-Unit-8.1),
Pressure gauges and
bourdon tube
(017101192-Unit-7.3)

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 1 P: 0
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each
subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory | Group (Theory or Sz{)::i ¢ Categor % Marks
or Practical) Practical) Credit Cr él dit gory Weightage | Weightage
Theory MCQ 57% 57
Theory Descriptive 0
Theory 4 (Mainly Programming) 0% 0
Theory Formulas and Derivation 10% 10
Theory Numerical 33% 33
Expected 5 0 0
Theory % 100% 4 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
. Internal Practical 0
Practical 0 Evaluation (IPE) 0% 2
Practical Viva 0% 0
Practical Seminar 0% 0
Expected | 0% Calculated Practical % | 0% 0
Practical %
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 Narrate the various sources of energy and basic terminology related with thermodynamics along with basic
calculations related to gas law.

2 | Recognize various thermodynamic processes & use various gas laws of real gas and their mixture.

3 Analyze various heat engine cycles and understand construction and working of IC engines.

4 | Characterize combustion equation & learn calorimeter.

Suggested Reference Books

1 Engineering Thermodynamics by P.K. Nag, McGraw-Hill Education

Fundamentals of Thermodynamics by Borgnakke , Sonntag, 7th Ed. Wiley India (P) Ltd.

Thermodynamics — An Engineering Approach by Yunus Cengel , Boles, McGraw-Hill Education

Engineering Thermodynamics by Gordon Rogers and Yon Mayhew, Pearson Education Ltd

DB

Engineering Thermodynamics by Krieth, CRC Press
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| Engineering Thermodynamics by Jones and Dugan, PHI Learning Pvt. Ltd

List of Open Source Software/Learning website

1

http://nptel.ac.in

2

Www.coursera.org
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Course 017103302 Teaching Scheme
Code:
Lect | Tuto | Pract Tot
Course . . . . Cre | al
Name: Conventional Machining Processes ure rial | ical dit | Hou
‘ ® | @ | ® -
Category of Professional Core Course (PCC)
Course:
Mathematics 1 (017101191), Engineering
Graphics 2 (017102293), 1 2 5 40
Prerequisite | Engineering Mechanics (017102291), Strength
Course: of Materials (017103391), Kinematics of
Machines (017103392), Workshop Practice-
Laboratory (017102193)
Syllabus
) Teac
Uni - .
. Prerequisite . . hing
t Topic . Successive Topic
Topic Hour
No.
S
Introduction to Machine Tools
Definition, need of
non-conventional
. . . machining
1.1 Class1ﬁcathn of maqufacturmg processes(017103503-
processes according to continuous and Unit-1.1)
intermittent manufacturing, o
. . . Part classification and
classification of machining processes .
according to chip formation, abrasive coding systems
- C (017103503-Unit-6.3)
machining and  non-conventional - .
! . . Introduction to
processes, Classification of machine .. 3
. ) ) additive °
tools according to desired purpose, size . (7.5%
01 . ) manufacturing, need
of chip removed, degree of automation, .. )
- of additive
weight. .
manufacturing,

advantages of additive
manufacturing.(01710
3503- Unit-9.1)

1.2 Metal cutting processes like
turning, facing, drilling, boring,
milling, shaping, planning and slotting.

NC and CNC
technology: types,
classification
(017103503-Unit-04)

1.3 Super finishing processes like
grinding, lapping, horning, buffing,




02

03

barrel tumbling, burnishing, powder
coating and polishing.

1.4 Basic machining and tool motion
such as primary motion, feed motion
and auxiliary motion.

Theory of Metal Cutting

2.1 Nomenclature of single point
cutting tool as per A.S.A and O.R.S
method, Geometry and important
terms of single point cutting tool.

Concept of front view,
top view and side
views (017102293-
Unit-07)

2.2 Methods of machining and
mechanism of chip formation using
chip thickness ratio and velocity
relationship.

2.3 Merchant circle theory and its
relationship with force, shear angle and
velocity, Numerical.

Laws of sines and
cosines (017101191-
Unit-02), Stress and

Strain concept
(017103391-Unit- 01)

2.4 Tool life and factors affecting tool

Metal Cutting Lathes

Friction (017102291-

3.1 Working principle of lathe

machine.

Demonstration of job
on Lathe machine
(017102193-Unit-1.1)

3.2 Construction of lathe machine and
size of lathe machine.

3.3 Types of lathe like bench lathe,
speed lathe, engine lathe, tool room
lathe, capstan & turret lathe and
automatic lathe.

3.4 Types of Headstock like all geared
headstock and backgear cone and
pulley type headstock.

3.5 Feed mechanism like end gear
mechanism, feed gear mechanism, feed
rod & lead screw and apron
mechanism.

3.6 Lathe operations like turning,
facing, knurling, chamfering, drilling,
grooving, profiling, forming and
boring.

Part programming of
turning centre
(017103503-Unit-5.4)

3.7 Taper turning methods like Tail
stock set over method, swiveling
compound rest method, taper turning
attachment, form tool method, thread
cutting set up and mechanism on lathe
and thread chasing.

3.8 Lathe accessories like lathe centres,
chucks, angle plate, face plate, lathe
dog, mandrels, steady and follower
rest.

1.5 Cuttin% tool materials. —_— .

(125
%)

life, Numerical. Unit-07=

(17.5
%)




3.9 Machining time calculations. -— -

Capstan and Turret Lathe
4.1 Construction and working of | Types of lathe like

Capstan lathe. bench lathe, speed
lathe, engine lathe,
4.2 Construction and working of Turret tool ~ room  lathe, o 2
04 : capstan & turret lathe (5%)

lathe. and automatic lathe.(

017103302- Unit-3.3)

4.3 Comparison between capstan and
turret lathe.

4.4 Turret indexin% mechanism . -— -

Boring Machines
5.1 Working principle of boring
machine.

- - 1
5.2 Construction and working of . . 2.5%
05 | Horizontal boring machine. ')

5.3 Construction and working of
Vertical boring machine.
5.4 Construction and working of Jig

borin% machine.
Drilling Machines

Demonstration of job ---
on Drilling machine
(017102193-Unit-1.2)
6.2 Classification of According to -
Types of Shank, flute, length of drill, -—-

applications and material of tool.

6.3 Types of drilling machine like
Portable, Sensitive,

Upright, Radial , Deep hole ,Gang, --- ---
Multiple spindle and Automatic 4
06 | drilling machine . (10%)
Concept of front view,
6.4 Nomenclature and geometry of top view and side
twist drill. view (017102293-
Unit-07)

6.1 Working principle of drilling
machine.

6.5 Drilling operations like Drilling,
Boring, Reaming, Counter Boring,
Counter Sinking, Spot facing, Tapping,
Trepanning.

6.6 Tool holding device like chuck,
sleeves and sockets.

6.7 Machinin% time calculations. _— —

Milling Machines
Demonstration of job

7.1 Workmg principle of milling on Milling machine
machine and parts of column and knee (017102193-Unit-1.3) - 8
07 | type milling machine. : (20%)

7.2 Types of column and knee type
milling machine such as hand milling, - -
plain  milling, vertical milling,




08

09

universal and omniversal milling
machines, Difference between plain
and universal milling machine.

7.3 Milling cutter terminology.

7.4 Types of milling cutters such as
Plain, Side, Metal slitting saw, Angle,
End mill cutter, T-slot milling cutter,
Wood ruff key slot milling cutter, Fly
cutter, Formed cutter.

Part programming of
machining
centre.(017103503-
Unit-5.5)

7.5 Work holding devices such as T —
slots, Angle plates, V-blocks and vices.

7.6 Milling methods such as Up
milling and Down milling.

7.7 Milling operations — Plain, face,
angular, form, straddle, gang, slot &
groove, keyway, slitting, side, end,
profile, gear, thread, helical and cam
milling.

7.8 Indexing mechanism, Indexing
head such as plain, universal and
optical dividing head.

Classification of gears
(017103392-Unit-05)

7.9 Indexing methods such as direct
indexing, simple indexing, compound
indexing and differential indexing and
its numericals.

7.10 Milling machine attachments such
as vertical, universal, high speed, rack,
gear cutting, rotary table and indexing
head.

8.1 Alignment test of lathe machine.

Construction of lathe
machine and size of
lathe machine.
(017103302- Unit-3.2)

8.2 Alignment test of milling machine.

Working principle of
milling machine and
parts of column and
knee type milling
machine. (017103302-
Unit-7.1)

8.3 Alignment test of drilling machine.

Working principle of
drilling machine.
(017103302- Unit-

Shaper, Planar and Slotter Machines

9.1 Working principle of shaper, planar
and slotter machine.

9.2 Construction of shaper and slotter
machine.

9.3 Mechanism of shaper machines
such as Crank and Slotted Quick return

Quick return
mechanism
(017103392-Unit-02)

7.11 Machinin% time calculations. - —
Alignment Test of Machine Tools

(2.5%

6.1:

4
(10%)




mechanism, Whitworth quick return
mechanism, Hydraulic Mechanism.

9.4 Construction of planar machine. -—-

9.5 Operations of shaper, planar and
slotter machine such as machining of
horizontal, vertical, angular, irregular ---
surfaces and cutting slots, grooves and
key ways.

9.6 Machining time calculations. -

Grinding Machines

Demonstration of job
on Grinding machine
(017102193-Unit-1.4)

10.1 Working principle of grinding
machine.

10.2 Types of grinding machines such

as bench, swing frame, belt grinders, 5

10 | cylindrical, universal cylindrical, . N azs
centerless grinder, surface, plain %)
internal, planetary internal, centerless
internal grinding machines.
10.3 Grinding wheel designation. -—- ---
10.4 Mounting of grinding wheel and - .
dressing, truing and glazing.

Sr . . Link to Theor

Practical Title y
No. Syllabus

1 To perform facing, turning and knurling operation on lathe machine Unit-3

2 To perform taper-turning and grooving operation on lathe machine Unit-3

3 To perform drilling, threading and chamfering operation on lathe Unit-3
machine

4 To perform drilling operation on sensitive drilling machine Unit-6

S | To perform drilling operation on radial drilling machine Unit-6

6 | To manufacture spur gear using milling machine Unit-7

7 | To manufacture diamond block using universal milling machine Unit-7

8 | To perform machining on horizontal surface using shaper machine Unit-9

9 | To perform grinding operation on grinding machine Unit-10

Major Components/ Equipment

Sr.
No. Component/Equipment
1 Lathe machine
2 Horizontal Milling machine & universal milling machine
3 Sensitive drilling machine & radial drilling machine
4 Shaper machine
5 Grinding machine




Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L:

3

T.

1

P:

2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each

subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory | Group (Theory or S:gt'zi ¢ Catesor % Marks
or Practical) Practical) Credit Cr él dit gory Weightage | Weightage
Theory MCQ 52% 65
Theory Descriptive o
Theory 4 (Mainly Programming) 16% 20
Theory Formulas and Derivation 0% 0
Theory Numerical 12% 15
Expected o o o
Theory % 80% 5 Calculated Theory % 80% 100
Practical Individual Project 0% 0
Practical Group Project 8% 40
. Internal Practical o
Practical 1 Evaluation (IPE) 12% 60
Practical Viva 0%
Practical Seminar 0%
Expected 20% Calculated Practical % |  20% 100
Practical %
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

1 Understand the concept of machining, various machine tool and analyze the various forces acting

during machining.

2 Study, understand and distinguish the sequence of machining operation to produce the end product

and also study different parts of lathe and boring machine.

3 Identify basic parts and operations of machine tools included in drilling and milling machines.

4 | Design proper devices to align a machine and also distinguish the working principles of various

operations performed in grinding, shaper, planer and slotter machine.

Suggested Reference Books

1 Production Technology,R. K. Jain

A Text Book of Production Engineering, by P C Sharma, S Chand Publication.

2
3 | Workshop Technology (Manufacturing Processes) by S K Garg, University science press.
4 | Manufacturing Processes,O.P. Khanna.




List of Open Source Software/Learning website

1 | http:/nptel.ac.in/

Practical Project/Hands on Project

Sr Linked
’ Project List with
No. .
Unit
1 Manufacture a gear of 8 teeth using suitable methods and Unit 07
machine tools.
Take a rectangular shape sample and generate four step .
2 o . . . Unit 09
structure on it using suitable machine and cutting tools.
3 Sharpen cutting tip of single point cutting tool. Unit 10
4 | Prepare a tensile specimen on lathe machine Unit 03
5 Prepare drainage cover for bathroom using suitable Unit 06

method




Prepare bullet shape model on lathe machine. Unit 03
Prepare a dice using drilling machine Unit 06
Prepare key and keyways Unit 09
Prepare a hexagon gear Unit 07




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering (710)

Bachelor of Engineering (B.E.) — Semester — I11

Course 017103391 Teaching Scheme
Code:
gzumr::e Strength of Materials Le(cltil)lre Tll(t;;‘lﬂl Prz};t)lcal Credit Ir-{(()):::'ls
Category of | Professional Core Course (PCC)
Course:
Prerequisite Mathemqtics 1 (0171.01 191), 4 1 0 5 50
Course: Engineering Mechanics (017102291),
) Physics (017101192)
Syllabus
Teac
Unit . . . . . . hing
No. Topic Prerequisite Topic | Successive Topic Hour
S
Introduction of Stress and Strain
Endurance limit and
fatigue failure
(017103502— Unit- 1.2),
Concepts of stresses
1.1 Types of loads, Gradual, sudden, and Strain,
Impact and shock loading. o Combinations of Axial,
Shear, Torsional and
Bending loads
(017103402 —  Unit-
3.1)
Mechanical properties
and stress — strain 6
diagram (017103404 — (12.5
01 Unit- 1.6), Forging %)

1.2 Stress and types of stress, Strain
and types of strain, Compressive
stress, Tensile stress, Shear stress and
complementary stress, Bending
stress, Principal stress, Strain and
types of strain, Linear strain, Lateral
strain and Shear strain

Concept of load stress
strain (017101192-Unit-
2.1)

process, types,
applications and types
of hammer, defects
(017103401 - Unit-
8.3),

Rolling process, types,
applications and defects
(017103401 - Unit-
8.4), Dimensions of
flywheel rim
(017103392 -Unit -
10.2), Flywheel in
punching press

(017103392 -Unit -




02

10.3), , Bolted Joint:
Simple and Eccentric
loading, Torque
requirement for bolt
tightening (017103402
— Unit-9.3), Crushing
and Bearing stress
(017103402 — Unit-
4.1), Types of failure,
strength and efficiency
of joint (017103402 —
Unit- 10.2), Stress
concentration
(017103502— Unit- 1.1),
S-N Diagram, design
for reversed stresses
and cumulative damage
(017103502— Unit- 1.4),
Soderberg, Gerber,
Goodman and
modified-Goodman
criteria (017103502
Unit- 2.1), Combined
stresses (017103502—
Unit- 2.2), Helical
spring: style of ends,
stresses, correction
factors, and deflection
(017103502— Unit-
3.2), Multi-Leaf Spring
(017103502— Unit- 4.1)

1.3 Hook’s law, Tension test on mild
steel, Stress strain Characteristics,
Modulus of elasticity, Equation of
deformation

Hook’s law and stress
strain diagram
(017101192- Unit-2.2)

Concept of Elastic and
Plastic deformation,
Strain Hardening, Hot
working and Cold
working process
(017103401 - Unit-
8.2),

1.4 Bars of varying section, Bars of
uniformly varying cross section

1.5 Analysis of stress for statically
determinate structures and
indeterminate structures

Elastic Constants

2.1 Poisson’s ratio, Volumetric strain,
Biaxial and tri-axial deformations

2.2 Elastic constant and relation
between three elastic
constants[(Young’s modulus,
Modulus of rigidity, Poisson’s ratio)
and (Young’s modulus, Modulus of
rigidity, Bulk modulus)]

5
(10%)




2.3 Multi-axial application(uniaxial,
biaxial, triaxial).

Thermal Stresses
3.1 Stresses due to thermal effect, 4
Thermal Strain, Coefficient of . (1.5%)
03 | thermal expansion, Thermal stress for

body with and without yielding.
3.2 Application in Composite and

ComEound bars

Shear Force and Bending Moment

Design of solid and
hollow circular shaft
subjected to torque and
combined loading
(017103402 — Unit-
6.1), Concentric
springs, surge

4.1 Concept of shear force and Support reactions
phenomenon

bending moment (017102291- Unit-06) (017103502— Unit-
3.4), Application of
Dunkerley’s method for

. " 6
estimating the critical 125
04 speed of shafts % )

(017103601 — Unit —
8.3)

4.2 Sign conventions ---

4.3 Relation between bending Basic differentiation

moment, shear force and rate of and integration

loading (017101191-Unit-03)

4.4 Bending moment and shear force
diagrams for statically determinate
beams (Simply supported beam, Over
hanging beam, Cantilever beam)

4.5 Point of contraflexure, point and
magnitude of maximum bending -

moment
e —

Flexural Stresses
5.1 Basics of pure bending ---
Basic differentiation

5.2 Assumptions and derivation of

theory of simple bending ?(I)l f 7101191 _Sgﬁ‘%glon 5
05 | 5.3 Neutral axis, Maximum bending | Centroid and centre of (10%)

moment (Moment of Resistance), gravity  (017102291-

Determination of bending stresses, Unit- 8), Moment of

section modulus of rectangular and inertia of planar cross

circular (solid and hollow), I, T,Angle | sections (017102291-

and channel sections Unit- 9)

Shear Stresses 5

06

6.1 Derivation of formula for Shear | Basic  differentiation | Design against static | (10%)




07

10

stresses and its application for
Rectangular, Circular, T, I Sections

and integration
(017101191-Unit-03)

and fluctuating loads
(017103502— Unit- 3.3)

6.2 Shear stress distribution for
various cross section(Rectangular,
Circular, T, I Sections)

Principal Stresses and Strains

Centroid and centre of
gravity  (017102291-
Unit- 08), Moment of
inertia of planar cross
sections  (017102291-
Unit- 09)

7.1 Introduction, Sign convention,
Normal, Tangential, resultant stress
on an inclined plane

7.2 Principal plane and principal
stresses (Calculate principal stress
and locate principal plane)

7.3 Maximum shear stress, Element

subiected to ErinciBal stresses

Strain Energy

Mohr’s Circle

8.1 Mohr’s circle of stress —

8.2 Mohr’s circle for a body 4

08 | subjected to direct stress in one plane (7.5%)

and two plane (with or without shear o

stress).

8.3 Pure shear -—-

Torsion
Design of solid and
hollow circular shaft
subjected to torque and
combined loading
(017103402 —  Unit-

9.1 Derivation of equation of torsion - 6.1), Forms of thread,
Single and Multiple
threaded Screw,
Terminology of power
screw (017103402 -

Unit- 8.1)

Helical torsion and 4
09 spiral  springs, shot | (7.5%)

peening of  springs

(017103502— Unit-

3.5),  Epicyclic-Train

9.2 Assumptions, application of L and Bevis-Gibson

theory of torsion equation to solid and Moment of 1nerth of | torsion dynamometqrs

hollow circular shaft, torsional planar  cross sections (017103502~ Umt-
rigidity ’ (017102291- Unit- 09) 9.4)., Welded joint
’ subjected to bending

and torsion

(017103502— Unit-

10.3), Torsional

Vibration (017103601 —

Unit — 7:

10.1 Elastic strain energy due to

6
(12.5
%)

5
(10%)




gradual loading, sudden loading,
impact loading, shear and bending

10.2 Resilience —

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 1 P: 0
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each
subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory | Group (Theory or Srlll‘;)SZIC ¢ Catesor % Marks
or Practical) Practical) Credit Cr eJ dit gory Weightage | Weightage
Theory MCQ 41% 41
Theory Descriptive
Theory (Mainly Queries or 0% 0
3 Programme)
Theory Formulas and Derivation 18% 18
Theory Numerical 41% 41
Expected 0 ° 0
Theory % 100% 5 Calculated Theory % 100% 100
Practical Individual Project 0%
Practical Group Project 0%
. Internal Practical o
Practical 0 Evaluation (IPE) 0%
Practical Viva 0%
Practical Seminar 0%
Expec.ted 0% Calculated Practical % 0% 0
Practical %
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 Learn the fundamental concepts stress and strain of solids and able to apply for finding out stress,
strain and deformation with the help of elastic constants.

2 | Evaluate the stress and strain under the application of thermal & flexural stress. Also, Understand the
bending moment, shear force diagram to evaluate the real complex problems.

3 Analyze the shear stress distribution for different types of statically determinate beam elements with
homogeneous and composite structures. Also, stresses & strains of structures by analytical methods.

4 | Apply the concept of shear stress, torsion & strain energy using graphical (Mohr’s circle)

approaches.

Suggested Reference Books

1 Mechanics of Materials By Beer and Johnston

2 Strength of Materials By S. S. Rattan, Tata McGraw Hill Education Pvt. Ltd
3 Strength of Materials By R. K. Bansal, Lakshmi Publications House Pvt. Ltd.
4 Strength of Materials By R. Subramanian, Oxford University Press




5 | Strength of Materials By R.S. Khurmi, S. Chand Publications

List of Open Source Software/Learning Website

1 | http:/nptel.ac.in




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering (710)

Bachelor of Engineering (B.E.) — Semester — I11

Course Code: | 017103392

Teaching Scheme

Course
Name:

Kinematics of Machines

Tutor
ial

(T)

Lectu
re (L)

Pract
ical

(P)

Cre
dit

Tota

Hou
rs

Category of Professional Core Course (PCC)

Course:

Prerequisite
Course:

Graphics 1 (017102191),

of Material
(017103391)

Mathematics 1 (017101191), Engineering

Engineering Mechanics (017102291), Strength

50

Syllabus

Unit
No.

Topic

Prerequisite
Topic

Successive Topic

Teac
hing
Hour

01

02

Introduction of Mechanisms and Machines

1.1 Concepts of kinematics and
dynamics, mechanisms and machines,
Kinematic link and its types (Resistance,
Flexible and Fluid link), Kinematic Joint
and its types (Binary, ternary and
Quaternary Joint)

Kinematics
(017102291-Unit-
10.1)

1.2 Kinematic Pair and its Classification
(Higher and Lower Pair, Turning pair,
Rolling pair, Sliding pair, Screw pair,
Spherical pair, Open and closed pair),
kinematic chains

1.3 Degrees of freedom for 2-D,
mobility- Kutzbach and  Grubler’s
criterion, Grashof’s criterion

Inversion of Mechanisms

2.1 Kinematic inversion, inversion of four
bar chain(Double Crank Mechanism,
Crank-Rocker = Mechanism, Rocker-
Rocker Mechanism)

2.2 Inversion of Single slider crank
mechanisms  (Reciprocating  Engine,
Rotary Engine, Whitworth QRRM,
Oscillating Cylinder mechanism, Crank
and Slotted bar Mechanism, Hand pump
mechanism)

6
12%)

6
12%)




03

04

05

2.3 Inversion of double slider crank
mechanisms (Elliptical Trammel
mechanism, Scotch yoke mechanism,

Kinematics: Velocity Analysis

3.1 Introduction, Space and Body
Centrodes, Determine the Velocity of a
Point on a link, Instantancous centre of
velocity, properties of Instantaneous
centre, Number of Instantaneous centres
in Mechanism,

Velocity (017102291-
Unit-10.1)

3.2 Types of Instantaneous centres
(Fixed, Permanent and Neither fixed nor
permanent), Location of Instantaneous
centres, Method of Locating
Instantaneous centres in a Mechanism

3.3 Kennedy theorem, angular velocity
ratio theorem

Instantaneous method
(017103392-Unit-03)

3.4 Rubbing Velocity at a Pin joint,

Kinematics: Acceleration Analysis

4.1 Definition of acceleration, angular
acceleration, a  general case of
acceleration, radial and transverse
components of acceleration

Acceleration
(017102291-Unit-
10.1)

4.2 Examples of acceleration analysis,
acceleration diagrams

Velocity diagram
(017103392-Unit-03)

4.3 Klein’s construction analysis,
corioli’s component of acceleration

Toothed Gears

Velocity diagram
(017103392-Unit-03),
Acceleration diagram

5.1 Introduction, classification of gears
(spur gear, helical gear, double helical,
bevel gear, metre gear, spiral gear, rack
and pinion gear, worm and worm wheel
gear, internal and external gear)

5.2 Gear terminology (Pitch, Pitch Point,
Pitch circle, Pitch circle diameter, Pitch
point, Pressure angle, Addendum,
Dedendum, Addendum radius,
Dedendum radius, Clearance circle,
Circular pitch, Module, Diametral pitch,
Gear ratio, Base circle, Backlash, Top
and Bottom Land, Face, Flank, Path of
contact, Arc of contact), law of gearing,
velocity of sliding

Velocity (017102291-
Unit-10.1)

Gears (017073301—
Unit-10.3)

5.3 Forms of teeth, cycloidal profile teeth,
involute profile teeth, comparison of
cycloidal and involute tooth forms

Cycloidal and
involute profile
(017102291-Unit-6.1)

5.4 Path of contact, arc of contact,
Contact ratio

Oldham’s CouBIingz

6
12%)

Relative Velocitz analzsis

6
12%)

= 017103392-Unit-04 :

6
12%)




06

07

08

09

5.5 Concept of interference in involute
gears and its avoiding methods (modified
tooth profile, modified in addendum and
dedendum, Centre distance variation),
minimum number of teeth on gear and

Gear Trains

Path of contact
(017103392-Unit-05)

6.1 Introduction of simple gear train,
compound gear train, reverted gear train
and epicyclic gear train (Derive Velocity
ratio of each gear train)

Law of gearing
(017103392-Unit-05)

6.2 Analysis of epicyclic gear trains,
Numericals based on (simple gear train,
compound gear train, reverted gear train

Law of gearing
(017103392-Unit-05)

Flywheels- Turning Moment Diagram

7.1 Introduction-significance of flywheel Ener%/n(i(t)_lli)lgf 291- o
7.2 Turning moment and crank effort -—-
diagrams for reciprocating machines | Torque (017102291-

(single cylinder 4 stroke IC engine, multi Unit-3.1)

cylinder engine)

7.3 Coefficient of fluctuation of speed
and energy, limiting velocity of flywheel,
energy stored in flywheel

Flywheels

Energy and moment
of inertia
(017102291-Unit-

8.1 Dimensions of flywheel rim (width
and diameter of flywheel)

Stress and types of
stress, Strain and
types of strain
(017103391-Unit-1.2)

8.2 Flywheel in punching press

Cam

Stress and types of
stress, Strain and
types of strain
(017103391-Unit-
1.2), Energy
(017102291-Unit-

9.1 Introduction of cam and followers and
their uses.

9.2 Working and Types of Cam (Radial
cam, Wedge Cam, Cylindrical Cam),
Working and Types of Follower (knife
edge, roller, flat face, mashroom,
globoidal(convex-concave), spherical
followers), Terminology (Base circle,
trace point, prime circle, pitch point,
Pressure angle, Pitch circle, angle of
assent, angle of decent, Dwell)

9.3 Displacement diagrams of follower
motion and its mathematical equations
(Uniform Velocity, Uniform acceleration

Basic differentiation
and integration
(017101191-Unit-3.1)

Binion, undercuttin%

5
(10%)

and eBiczclic gear train)

25
(5%)

10.2,9.1:

2.5
(3%)

10.2:

(8%)




and retardation, simple harmonic motion,
czcloidal motion:
Cam Profile
Classification of cam -
and follower
10 10.1 Determine of basic dimensions and | (017103392-Unit-07), 6
Layout of cam profiles using graphical | Geometrical (12%)
methods construction and scale
(017102191- Unit-
2.2)
ST Practical Title Link to Theory
No. Syllabus
1 To demonstrate of Types of link pair and motion. Unit-1
To illustrate and the detailed analysis of the four-bar chain mechanism. Unit-2
3 To demonstrate and analysis of single slider chain .
. Unit-2
mechanism.
4 To exhibit and detailing of double slider mechanism. Unit-2
5 To understand the working of simple gear & gear train used in Mechanical Unit-6
components.
6 To determine the nature and relationship of the parts of compound gear .
o . I, Unit-6
train in working condition.
7 To understand epicyclic gear train working by examining. Unit-6
8 To get explicit knowledge of flywheel and its design in engineering. Unit-7
9 To demonstrate and comprehend every term and terminology of cam and Unit-9
follower.




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution) (New version for KOM)

L: 4 T: 1 P: 2
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each
subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory | Group (Theory or Srlll‘;))??c ¢ Catesor % Marks
or Practical) Practical) Credit Cr eJ dit gory Weightage | Weightage
Theory MCQ 38% 45
Theory Theory Descriptive 3% 4
5 Formulas and o
Theory Derivation 10% 12
Theory Numerical 33% 39
Expected o Calculated o
Theory % SKIG 6 Theory % SKIG L
Practical Individual Project 10% 60
Practical Group Project 0% 0
. Internal Practical o
Practical 1 Evaluation (IPE) 0% 0
Practical Viva 6% 40
Practical Seminar 0% 0
Expected o Calculated o
Practical % e Practical % e L
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

1 demonstrate design thinking capability and identify functional characteristics of various machine
elements. Also, the ability to analyze motion of mechanisms.

2 Determine position, velocity and acceleration of linkages in mechanism at any instant.

3 | Understand basics of gear and importance of gear train and Ability to construct turning moment
diagram and flywheel design.

4 Application of Fly-Wheel and analyze cam motion profiles and follower mechanism.

Suggested Reference Books

1 Theory of Machines by S.S.Rattan, Tata McGraw-Hill Publishing Co. Ltd. New Delhi

Theory of Machines and Mechanisms by Shigley, J.E and Uicker, J.J, Oxford University Press

Mechanisms and Machine theory by Rao J.S. and Dukkipati R.V, Wiley Eastern Ltd.

Theory of Machines by Singh Sadhu, Pearson Education

Kinematics and Dynamics of Machinery by Wilson: 3rd Edition, Pearson Education

Mechanism and Machine Theory by A G Ambekar, PHI.

Kinematics, Dynamics and Design of Machinery by Kenneth J Waldron, Gary L Kinzel, Wiley

(e A ENE o | LU, | NN ROV ] | \O]

Kinematics and Dynamics of Machinery by R L Norton, McGraw-Hill

List of Open Source Software/Learning website

1 | http://nptel.ac.in




www.learnerstv.com

http://kmoddl.library.cornell.edu

https://www.coursera.org

https://www.edx.org

https://in.linkedin.com

NN [wW N

https://www.skill-lync.com

Practical Project/Hands on Project

Sr.
No.

Project List

Linked
with
Unit

Make a model based on
application of fluid link in
mechanism. (Example Hydraulic
Crane).

e
e e

,
i

Unit 01

Select any model based on 2D
planner mechanism and calculate
DOF using python program.
(Example oldham’s coupling).

Flarga = Intarmadialn Link 4
Link 1) , i [prece , ~Lirk 1
Lnk 1) Wt Lk d) ' « Lk
0 _— Flangs
T b

Diriving
shalt =y o

My
a¥ Slat
e D A

Supporting shaft I . L Link 2

g —=

Y Gl
L Hka -

(ldham’s coupling.

=Tz

Unit 01

To prepare model for analysis of
Grashof’s law and also prepare
python program for the same.
(Four bar chain mechanism)

s‘i

m—*
By

!
| N
ﬂ?"—aﬁ

'\-...
e e

Hﬂl‘.'u.'

Unit 01

Make a project on any one
application of four bar chain
mechanism. (Example Watt’s
indicator Mechanism).

Watt's indicator mechanism

Unit 02

Demonstrate the application of
Single Slider chain mechanism by
using model. (Example Quick
return motion mechanism).

Unit 02




Prepare a model and explain
application of Double Slider chain
mechanism. (Example Oldham’s
coupling).

Flargs - Intermadialn Link 4
(Link 1) “ | pracs *,
Toa k) 'y

Driving 0 _— Flange
shall =y T Link 3

Bk
"D
Supporiing shaft 1
Irarse —-= A

aaaaaaaaaaaaaaaaaaa

Oldham’s coupling,

Unit 02

Make a project of Gear drive
mechanism. Determine minimum
number of teeth required to avoid
interference on gear and pinion by
using python.

LTI BT TTEN LT RS T |
o

Unit 05

Demonstrate on any one gear train
application by using python.
(Example Epicyclic gear train).

Unit 06

Analysis of velocity ratio of gear
train using python and also give
the demonstration by preparing a
model of respective gear train.

Ditves Geap 2% Tenth
Driwes Gaat 3 Feelh

Drrves

nTerth ‘z:?‘.i

e

Unit 06

10

Demonstrate any one application
of flywheel with model. (Example
sewing machine).

11

To prepare the model of any
application of Cam and follower.
Determine maximum and
minimum velocity and
acceleration during rise and return
of follower using python program.

Unit 08

shape cam

Unit 09




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Engineering (All Branch)
Bachelor of Engineering (B.E.) — Semester — 111

017107391, 017027391, 017077391, Teaching Scheme

Course Code: 017087391, 017097391, 017107391

Tuto | Pract Total
Course . . L Lectu . . Cre
Name: Effective Technical Communication re (L) rial ical dit Hour
' M | @ s
Category of | Humanities and Social Sciences including
C : M tC HSMC
ourse _ anagement Course ( ) ) 1 0 3 30
Prerequisite |
Course:
Syllabus
Uni Teach
t Topic Prerequisite Topic Successive Topic ing
No. Hours
Dynamics of Communication
1.1 Importance of communication in - -—-
organizations
01 1.2 Communication process -—- -— 3
1.3 Barriers to communication - — (10%)

1.4 Levels of communication -_— —
1.5 Flow of communication in _— —

or%anizations

Verbal and Non-verbal communication
2.1 Oral and written communication -

Daily work-life
conversations, Negotiation
skills, Public speaking,

2.2 Kinesics - Group communication,
Interview skills
(017107491- Unit-
5.1,5.2,6.1,6.2,6.3)

Daily work-life

conversations, Negotiation 3
02 skills, Public speaking, (10%)
2.3 Paralinguistic features - Group communication,

Interview skills
(017107491- Unit-
5.1,5.2,6.1,6.2,6.3)

Daily work-life
conversations, Negotiation
skills, Public speaking,

2.4 Proxemics - Group communication,
Interview skills
(017107491- Unit-
5.1,5.2,6.1,6.2,6.3)




2.5 Chronemics —_ Public speaking

1017107491- Unit- 6.1:

Interpersonal and Intercultural communication
3.1 Nuances of interpersonal -— —

communication
3.2 Difficult/unpleasant -— - 1
03 conversations in organizations (6%)

3.3 Assertive vs aggressive and -—- -—-
submissive communication
3.4 Persuasive communication at - -
workplace
3.5 Intercultural communication -— -

Listening skills
4.1 Listening and hearing -— —
4.2 Types of listening — —
Group communication 2
04 _ "
(017107491- Unit- 6.2), | (8%)
Interview skills
(017107491- Unit- 6.3)

4.4 Barriers to effective listenin% _— —

Technical communication-I

4.3 Traits of a good listener -—

5.1 Daily work-life conversations - gif‘laisirsl,lis fics o
Making requests, giving Proxe rrﬁcs ’
instru.cti.ons, asking for suggestions, (017107491 Unit- )
permissions, etc.
05 2.'2,2.3,2.4) (8%)
Kinesics, -—
Paralinguistics,
5.2 Negotiation skills Proxemics
(017107491- Unit-
2.2,2.3,2.4)

5.3 Creative and critical thinkin% —

Technical communication-I1

Kinesics, -
Paralinguistics,
6.1 Public speaking Proxemics
(017107491- Unit-
2.2,2.32.4)
Kinesics, - 3
Paralinguistics, o
06 6.2 Group communication Proxemics (10%)
(017107491- Unit-
2.2,23.24)
Kinesics, -
Paralinguistics,
6.3 Interview skills Proxemics
(017107491- Unit-
2.2,2.3,2.4)

N —
Presentation strategies
7.1 Defining purpose, analyzing - - 4

07 | audience and locale (12%)
7.2  Organizing content and - -
preparing the outline




7.3 Delivery of speech

7.4 Effective use of visual aids _—

Business letters

7.5 Non-verbal communication for -—

effective Bresentation

4

8.2 Formats

08 8.1 Elements of Business letters -—

(12%)

Technical writing

8.3 TZBes of Business letters —_— —

9.1 Technical reports

4

09 9.2 Technical proposals

(12%)

9.3 Technical descriptions

9.4 Resume writing

Business etiquettes

9.5 A%enda and minutes of meetin% -— -—

10.1 Telephonic etiquettes

10.2 Email-etiquettes

4
10 IQ.3 Etiquette?s for.fgreign business - "' (12%)
trips and foreign visitor

10.4 Small talks and respecting - -

privacy

10.5 Time- management -—- -—-

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 2 T: 1 P: 0
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each
subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
ST Total
Group (Theory | (Theory or Subiect Catesor % Marks
or Practical) Practical) 11 gory Weightage Weightage
. Credit
Credit
Theory MCQ 50% 50
Theory 3 Theory Descriptive 50% 50
Theory Formulas and Derivation 0
Theory Numerical 0
Expected 100% Calculated Theory % 100% 100
Theory % 3
Practical Individual Project 0% 0
Practical Group Project 0% 0
. Internal Practical Evaluation 0%
Practical 0 (IPE) 0
Practical Viva 0% 0
Practical Seminar 0% 0




E:E:tcizzcll o, 0% Calculated Practical % 0% 0
(1)
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

Deduce and address communication barriers, present oral and written proficiency in diverse
scenarios, master non-verbal aspects, and demonstrate excellence in interpersonal and intercultural
communication within various professional contexts.

Demonstrate proficient listening and hearing skills, categorize types of listening, exhibit traits of a
good listener, and judge barriers to effective listening, while also showcasing mastery in technical
communication through daily work-life conversations, negotiation skills, and creative and critical

thinking, and further excel in public speaking, group communication, and interview skills.

Design presentation strategies, including purpose definition, audience analysis, content organization,
and effective delivery, along with adeptly composing business letters, encompassing elements,
formats, and types.

Interpret proficiency in technical writing through the creation of technical reports, proposals,
descriptions, resumes, agenda, and meeting minutes, while also showcasing expertise in business
etiquettes, encompassing telephonic and email etiquettes, foreign business trip and visitor etiquettes,
small talk, and effective time management.

Suggested Reference Books

1 Technical Communications by Meenaxi Raman and Sangeeta Sharma, Oxford University Press
2 | Communication Skills, Sanjay Kumar and PushpLata, Oxford University Press.
3 Ramesh and Ramesh, The Ace of Soft Skills, Pearson

List of Open Source Software/Learning website

https://nptel.ac.in/noc/courses/noc20/SEM2/noc20-hs71/

https://www.coursera.org/specializations/effective-business-communication

https://www.coursera.org/specializations/improve-english

1
2
3
4

https://www.coursera.org/specializations/business-english
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04

05

06

07

a fluid particle Discharge and mean velocity

(017101291-Unit-7.6)

Course Code: 017103491 Teaching Scheme
Course Name: Fluid Mechanics Le(cit)nre Tu(t;;'lal Pr?zi,t)l cal Credit Ir-f:))ltlz:'ls
Category of Course: | Professional Core Course (PCC)
Mathematics 1 (017101191), Physics (017101192),
Prerequisite Course: Eng%neer@ng Graphic§ 1 (017102191), Mathematics 2 (0}7101291), S 0 2 6 S0
Engineering Mechanics (017102291), Strength of Materials
(017103391), Mathematics 3 (017101391)
Syllabus
Ililz)l.t Topic Prerequisite Topic Successive Topic T;?:l?;:g
Fluids and Their Properties
1.1 Introduction of fluid and fluid classifications --- ---
1.2 Hypothesis of continuum — -
1.3 Shear stress in a moving fluid and molecular | Shear stresses and its application - 4
01 structure of material (017103391-Unit-6.1) (8%)
1.4 Fluid Properties (Fluid density, viscosity, causes of -
viscosity in gases and liquids, surface tension, capillary | Types of elasticity (017101192-
effect, vapor pressure, cavitation, compressibility and the | Unit-2.3)
bulk modulus) with basic numerical
Pressures and Head
2.1 Types of pressure Manometer (017101192-Unit-7.2) ---
2.2 Derive Pascal’s law for pressure at a point and apply Hydraulic Machines
for vertical, Horizontal and inclined element o (017103501-Unit-10) 4
2.3 Pressure and head (Pressure variation in a fluid at (8%)
02
rest)
2.4 Hydrostatic paradox --- —
2.5 Pressure measurements devices (Diaphragm Pressure | Pressure gauges and bourdon tube -—-
Gauge, Simple U-tube manometer, Single Column | (017101192-Unit-7.3)
manometer, Inverted U-tube differential manometer, U-
tube differential manometer) with numerical
Motion of Fluid Particles and Streams
3.1 Different types of flow --- --—- 4
03 3.2 Fluid flow, motion of a fluid particle, acceleration of | Directional derivatives --- (8%)

3.3 Continuity of flow, continuity equations for 2-D and

Static Forces on Surface

First order ordinary differential

3-D flow in Cartesian coordinates of szstem. eﬂuations s017101391-Unit-06=

4.1 Fluid static and action of fluid pressure on surface

Basic integration by formulae
(017101191-Unit-3.4), Angles
(017101191-Unit-2.1)

4.2 Resultant force and center of pressure on a plane
surface immersed in a liquid and submerged in air
with numerical

4.3 Pressure diagrams

Scale (017102191-Unit-3.1)

4.4 Forces on a curved surface due to hydrostatic
ressure with numerical

Buoyancy and Metacentric Height

Basic integration by formulae
(017101191-Unit-3.4), Angles

p (017101191-Unit-2.1)

5.1 Buoyancy, Metacenter and Metacentric Height

Laws of motion (017101192-Unit-
1.3)

5.2 Equilibrium and stability of floating bodies

5.3 Stability of a submerged body

5.4 Determination of the metacentric height by analytical
and practical method with numerical

The Energy Equation

Moment (017102291-Unit-4.1),
Basic integration by formulae
(017101191-Unit-3.4), Angles

=017101191—Unit-2.1=

6.1 Momentum and fluid flow

Laws of motion (017101192-Unit-
1.3)

6.2 Euler’s equation of motion along a stream line

6.3 Mechanical energy of a flowing fluid —Bernoulli’s

Applications of Energy Equation

Minimum starting speed to deliver

theorem the dischar%e = 017103501-Unit-4.6 :

7.1 Determination of flow rate through Pitot tube with
numerical

Pressure measurements devices

(017103491-Unit-2.5)

7
(14%)

6
(12%)

5

10%)

7
(14%)




7.2 Determination of flow rate through Venturimeter
with numerical

7.3 Determination of flow rate through Orificemeter and
Mouth pieces with numerical

7.4 Determination of flow rate through Notches

Dimensional Analysis

8.1 Dimension reasoning and dimensional homogeneity

Units and dimensions (017101192-
Unit-1.1)

8.2 Dimensional analysis using Rayleigh’s method with

similarity

Plain scale (017102191-Unit-3.2)

9.3 Model testing-Model laws with numerical,

Viscous and Turbulent Flow

Dimensionless number

10.1 Reynolds number and Reynold’s experiment

Dimensionless number

(017103491-Unit-8.1)

10

10.2 Flow of viscous fluid through circular pipe- Hagen
Poiseuille formula with numerical

First order ordinary differential
equations (017101391-Unit-06),
Basic differentiation by formulae
(017101191-Unit-3.1)

10.3 Expression for coefficient of friction Darcy-
Weisbach Equation with numerical

Basic differentiation by formulae
(017101191-Unit-3.1)

(Rectangle and Triangular) with numerical

. Surds (017101191-Unit-1.2) 4
08 numerical (8%)
Dimensional analysis applied to
free convection (017103591-Unit-
8.3 Buckingham n-theorem with numerical - 9.1), Dimensional analysis applied
to forced convection (017103591-
Unit-10.1)
Model Similarities
9.1 Significance and use of dimensionless number with | Units and dimensions (017101192- Reynolds number (017103591-
numerical Unit-1.1) Unit-10.2) 4
09 9.2 Geometric similarity, dynamic similarity, Kinematic - 8%)

Undistorted and Distorted models :017103491-Unit-8.1 :

5
(10%)

Major Components/ Equipment

Sr. No. Component/Equipment

1 Metacentric height apparatus

2 Bernoulli’s theorem apparatus

3 Orificemeter

4 Venturimeter

5 Notch apparatus

6 Mouthpiece apparatus

7 Reynolds’ apparatus

Sr No. Practical Title Link to Theory Syllabus
1 To determine metacentric height by metacentric height apparatus. Unit-5
2 Verification of Bernoulli’s theorem Unit-6
3 To measure the velocity of flow using Orifice meter. Unit-7
4 To measure the velocity of flow using Venturimeter. Unit-7
5 To determine the coefficient of discharge through open channel flow over a notch. Unit-7
6 To detemine coefficient of discharge, coefficient of velocity and coefficient of contraction using flow through Unit-7
mouthpiece.

7 To determine the different types of flow patterns by Reynolds’ experiment. Unit-10




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 5 T: 0 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or Practical) Total Subject Catesor % Marks
Practical) Credit Credit gory Weightage Weightage
Theory MCQ 19% 23
Theory 5 Theory Descriptive 0% 0
Theory Formulas and Derivation 27% 32
Theory Numerical 38% 45
Expected Theory % 84% Calculated Theory % 84% 100
6
Practical Individual Project 0% 0
Practical Group Project 6% 40
: Internal Practical Evaluation 0
Practical 1 (IPE) 10% 60
Practical Viva 0%
Practical Seminar 0%
Expected Practical % 16% Calculated Practical % 16% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

Analyze various Properties of fluids & to estimate fluid pressure, fluid kinematics.

To explore & characterize fluid statics.

To articulate & apply energy equation on various fluid flow systems.

AN |—

To develop Non dimensional equation & model laws for various fluid flow application and analyze fully developed laminar and turbulent pipe
flows.

Suggested Reference Books

1

Fluid Mechanics and Fluid Power Engineering by D.S. Kumar, S.K.Kataria and Sons

Fluid Mechanics and Hydraulic Machines by R.K. Bansal, Laxmi Publications

Fluid Mechanics and Hydraulic Machines by R.K. Rajput, S.Chand and Co.

Fluid Mechanics by Frank .M. White, McGraw Hill Publishing Company Ltd.

Fundamentals of Fluid Mechanics by Munson, Wiley India Pvt. Ltd

Fluid Mechanics by A. K. Mohanty, PHI Learning Pvt. Ltd.

N[N [WN

Laboratory Manual Hydraulics and Hydraulic Machines by R V Raikar

List of O

pen Source Software/Learning website

1

http://nptel.ac.in

www.learnerstv.com

http://www.mne.psu.edu

2
3
4

http://www.efluids.com

Practical Project/Hands on Project

Sr. No. Project List Lmked. with
Unit

1 Prepare a working model of any type of U-tube Manometer Unit 02

2 Prepare a working model of hydraulic press Unit 02
Considering required data, prepare a model for maximum water level in the dam/canal/ tunnel such that it will automatically

3 open the gate/door to discharge water (You can also find angle at which the gate will open) take reference of Sardar Sarovar Unit 04
Dam, Dharoi Dam...

4 Prepare a working model of ship by deciding Metacentric height. Unit 05

5 Prepare a model to measure flow of water through a channel. Unit 06, 07

6 Prepare a working model on application of Bernoulli application. Unit 06, 07

7 Using python programming prepare a model to solve Bernoulli equation Unit 06, 07

8 Using python programming prepare a model to solve any Dimensional less number Unit 08, 09

9 Using python programming prepare a model to solve Hagen Poiseuille equation. Unit 10
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Course Code: 017103401 Teaching Scheme
. Lecture | Tutorial | Practical . Total
Course Name: Manufacturing Technology (L) (T) (P) Credit Hours

Category of Course: | Professional Core Course (PCC)

Mathematics 1 (017101191), Physics(017101192),
Electrical and Electronics Engineering (017102292), 4 0 2 5 40
Engineering Mechanics (017102291), Strength of Materials

(017103391), Material Science and Metallurgy (017103404)

Prerequisite Course:

Syllabus
Unit Teaching
Topic Prerequisite Topic Successive Topic
No. p q p p Hours
Introduction to Manufacturing Technology
1.1 Classification of manufacturing Processes-Primary 1
01 Shaping,Deformation,Machining,Joining ,Surface - --- 2.5%)

Finishing,Material modification processes

1.2 Selection of manufacturing Processes -—- -—-
Pattern, Mould and Mould Making
2.1 Types of pattern like single piece, two piece, loose
piece, cope and drag, gatted, match plate, sweep, skeleton, - -
segmental, follow board and lagged up pattern.
2.2 Pattern material like wood, metal, plastic, plaster and
wax
2.3 Pattern allowances like shrinkage, machining, draft, --- -
distortion and rapping
2.4 Color coding for patterns according to American color

scheme 5
02 2.5 Moulding sand types like natural, synthetic and special - - (12.5%)
sands .

2.6 Moulding sand characteristics

2.7 Moulding sand testing like moisture content test, clay
content test, permeability test, grain fineness test and
compression strength test.

2.8 Moulding tools -—- -—-
2.9 Core, core print and chaplets -—- ---
2.10 Core types like horizontal, vertical, hanging,
balanced, ramm up, kiss and drop core.

2.11 Twes of mouldin% processes -— —
Gating Systems
3.1 Elements of gating system - —
3.2 Types of gating system - —
3.3 Types of gates like pating line, top, bottom and side, - —
03 pouring time calculation
3.4 Types of riser like top, side, open and blind

4
(10%)

3.4 Chvorinov’s rule, chills and sleeve [Sjcr)llllt(_lgﬁ?(’:)a tion of metals (017103404 — -

3.5 Design and location of riser — o

Casting Processes and Defects

- Advantages, limitations and
applications of powder

4.1 Sand casting metallurgy (017103404 — Unit-

9.4)
4.2 Investment casting -—- ---
4.3 Die casting like gravity, hot chamber pressure die --- ---
casting and cold chamber die casting
4.4 Shell mould casting, Slush casting -—- ---
4.5 Centrifugal casting like true centrifugal, semi - -

04 centrifugal and centrifuging S
4.6 Types of furnaces like Cupola, Electric arc furnace, | Hard and soft magnetic materials (12.5%)
Induction furnace (017101192-Unit-9.6) o

Pattern allowances (017103401 -
Unit-2.2)

Moulding sand: types and properties
(017103401 — Unit-2.3)
4.7 Casting Defects Core, core types and core print ---
(017103401 — Unit-2.5)
Types of moulding processes
(017103401 — Unit-2.6)
Types of gating system (017103401 —




05

06

07

08

09

10

Joining Processes

Unit-3.2)

Types of gates and riser, pouring time
calculation (017103401 — Unit-3.3)
Chvorinov’s rule, chills and sleeves,
solidification of metals (017103401 —

5.1 Types of joining processes like welding, soldering,
brazing and adhesive bonding.

5.2 Working principle, advantage, limitation and

application of Soldering and Brazing

5.3 Types of welded joints like lap, butt, corner, edge and t
joint.

5.4 Types of welding positions like horizontal, vertical,
flat, overhead and inclined.

Gas and Arc Welding Processes and Welding Defects

6.1 Introduction to gas welding and Oxy-acetylene welding
process - principle, types of flame and welding techniques

6.2 Introduction to arc welding and types of electrode like
bare, coated, consumable and non consumable and its
importance

6.3 Arc welding equipments

6.4 Carbon arc welding

6.5 Shielded metal arc welding (SMAW)

6.6 Tungsten inert gas welding (TIG)

6.7 Metal inert gas welding (MIG)

6.8 Submerged arc welding (SAW)

Three Phase Induction Motor
(017102292-Unit-7.1), Single Phase
Induction Motor (017102292-Unit-
7.2), DC Motors (017102292-Unit-
7.3), Earthing — Types of Earthing
and its Importance (017102292 -
Unit-9.3)

Resistance, Solid State and Thermochemical Welding processes

7.1 Types of Resistance welding processes like spot, seam
and projection welding

Three Phase Induction Motor
(017102292-Unit-7.1), Single Phase
Induction Motor (017102292-Unit-
7.2), DC Motors (017102292-Unit-
7.3), Earthing — Types of Earthing
and its Importance (017102292 -
Unit-9.3), Friction and its
applications, Types of friction
(017102291 - Unit-7.1)

7.2 Merit, demerits and applications of resistance welding
processes

7.3 Numerical related to Spot welding

7.4 Types of Solid State welding processes like friction,
diffusion, ultrasonic and explosive welding.

7.5 Types of Thermochemical welding processes like
thermit and atomic hydrogen welding

Three Phase Induction Motor
(017102292-Unit-7.1), Single Phase
Induction Motor (017102292-Unit-
7.2), DC Motors (017102292-Unit-
7.3), Earthing — Types of Earthing
and its Importance (017102292 -
Unit-9.3)

7.6 Types of Radiant welding processes like Laser Beam
welding and Electron Beam welding

Applications (Material processing,
heat  treatment,  drilling/cutting,
welding) (017101192-Unit-6.5)

LASER  beam  machining,
LASER cutting (017103503
Unit -2.2)

Electron beam machining, ion
beam machining (017103503
Unit -2.3)

Jigs and Fixtures

8.1 Concept of Jigs and Fixtures and difference between
them,

8.2 Design, principles, 3-2-1 Location principle (To be
Covered in Lab)

8.3 Types of Locators and Clamps,

8.4 Jig bushes, Jigs and Fixtures for various machining

Plastic Technology

Classification of Material

9.1 Define Plastic processes and classification of polymers

Classification of Material

(017103404 Unit-1.2)

9.2 Compression moulding and Transfer moulding process

Extrusion process, types, applications
and defects (017103401-Unit-8.6)

9.3 Injection moulding, Blow

moulding Processs

Extrusion moulding,

Extrusion process, types, applications
and defects (017103401-Unit-8.6)

9.4 Concepts of Calendaring, Thermoforming, Laminating,

Metal Shaping and Forming Process

10.1 Classification of metal Shaping and Forming process

Hook’s law, Stress strain
Characteristics(017103391 — Unit-
1.3)

10.2 Concept of Elastic and Plastic deformation, Strain
Hardening, Hot working and Cold working process

Stress and types of stress, Strain and
types of strain(017103391 — Unit-
1.2)

10.3 Forging process: Classification of forging, forging

Stress and types of stress, Strain and

Unit-3.4 :

1
(2.5%)

4
(10%)

6.9 1S codin% for electrodes _— o

5
(12.5%)

7.7 Defects in weldin%

1
(2.5%)

OBerations (017103404 Unit-1.2)

4
(10%)

Packa%in%

10
(25%)




operations, types of hammer, types of press and forging
defects

types of strain(017103391— Unit- 1.2)

10.4 Rolling process: Basic definitions, classification of
rolling processes, types of rolling mills, applications like
roll piercing, ring rolling and thread rolling and defects in
rolling processes.

Law of sines and cosines (017101191
- Unit- 2.5), Stress and types of
stress, Strain and types of
strain(017103391— Unit- 1.2)

10.5 Calculation of roll bite angle and height reduction

Trigonometry and Geometry
(017101191 - Unit-2.5)

10.6 Extrusion process: Classification of extrusion
processes, types of extrusion process and defects in
extrusion process.

Stress and types of stress, Strain and
types of strain(017103391— Unit- 1.2)

10.7 Drawing Processes: Tube drawing and wire drawing

10.8 Sheet metal process

Stress and types of stress, Strain and
types of strain(017103391— Unit- 1.2)

10.9 Types of die like simple, compound, combination,
progressive, transfer and multiple die

Major Components/ Equipment

Sr. No.

Component/Equipment

Welding Kit (Helmet, Googles, Gloves, Chipping hammer, scraper, apron)

Shield metal arc welding kit

Tungsten inert gas welding kit

Metal inert gas welding kit

Spot welding machine

Gas welding kit

Punching machine

Gases (acetylene, oxygen, helium & carbon dioxide)

Ol (Q|[n|fn|H|W[IN|—

Melting Furnace

—
(e

Sand mixing machine (Sand Muller)

—
—

Mould Preparation Material (Sand, Bentonite, Pattern, Mould Box)

Sr No. Practical Title

Link to Theory Syllabus

To prepare sand for sand casting process

Unit-2,3,4

To prepare mould for sand casting process

Unit-2,3,4

To melt the metal for the casting process

Unit-2,3,4

To prepare gating process for proper casting process

Unit-3

To perform shield metal arc welding

Unit-6

To perform metal inert gas welding

Unit-6

To perform tungsten inert gas welding

Unit-6

To perform gas welding

Unit-6

O R Q| N | A W] N -

To perform spot welding

Unit-7

[
(=)

To perform punching operation on sheet metal

Unit-10

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 4

T: 0

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each Test will be of 25 Marks.

Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or Group (Theory or Practical)
Practical) Credit

Total Subject
Credit

Category

% Marks
Weightage Weightage

Theory

Theory

Theory

Theory

Expected Theory % 80%

MCQ

54% 68

Theory Descriptive

22% 27

Formulas and Derivation

0% 0

Numerical

4%

Calculated Theory %

80% 100




Practical Individual Project 0% 0
Practical Group Project 8% 40
. Internal Practical Evaluation 0
Practical 1 (IPE) 12% 60
Practical Viva 0%
Practical Seminar 0%
Expected Practical % 20% Calculated Practical % 20% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

1 Apply the manufacturing process suitable for making products and knowledge regarding casting processes along with gating system.

2 Understand different casting processes and furnaces along with Joining Processes using Gas and Arc Welding.

3 Explain the various process in making of plastic components for engineering and domestic applications, various methods of jigs and fixtures and
solid state, radient energy and thermochemical welding processes.

4 Understand the various forming processes.

Suggested Reference Books

1 Textbook of Production Engineering by P. C. Sharma, S Chand

2 Production Technology Vol-1I by O. P. Khanna and Lal, Dhanpat Rai

3 Elements of Production Technology —Vol. II, Hajra Choudhary etal, Asia Publishing House, 2000.

4 Plastics materials and Processes, Seymour S. Schwartz and Sidney H. Goodman, Van Nostrand Reinhold Company, New York, 1982.
5 Manufacturing Engg. And Technology By S. Kalpakajain, PHI/Pearson.

6 Production technology, by R.K. Jain, Khanna publishers.

List of Open Source Software/Learning website

1 http://nptel.ac.in/
2 E foundry.iitb.ac.in
3 www.twi-global.com

Practical Project/Hands on Project

Sr. . . Linked with
Project List .
No. J Unit
1 Make 1 to 10 numbers from sheet metal. Unit 07
2 Make L, V, T, X and C using SMAW welding Unit 06
3 Make any type of statue using sand casting. Unit 02, 03, 04
4 /@\ /m /m Unit 06
PALLAD

Design truss using suitable welding technique. LATAN TRUSS PRATT TRUSS Woor BELGIAN TRUSS
5 Unit 06

Prepare a door structure using welding technique.

-
S
6 . !s‘ > Unit 02, 03, 04
ik

Prepare handles of door using sand casting process. g

, /\/m —_
p 1 1

Design truss using suitable welding technique. N - CIRCER WARREN GIRGER

8 Unit 06

Prepare a door structure using welding technique.




Cross-Memnbers Propeller
ibiﬁerenﬁal
9 Unit 06
Rear Axle
Automobile chassis frame using gas welding
10 Unit 06

Make cloth hanging stand using suitable welding technique.
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Course Code: 017103402 Teaching Scheme
. . Lecture | Tutorial | Practical . Total
Course Name: Design of Machine Elements (L) (T) P) Credit Hours
Category of Course: | Professional Core Course (PCC)
Prerequisite Course: Engineering Mechanics (017102291), Strength of Materials 4 1 2 6 60
q 1 (017103391)
Syllabus
Unit Teaching
Topic Prerequisite Topic Successive Topic
No. P q P P Hours
Introduction to Machine Design
1.1 Introduction about Machine Design and Design . .
procedure
01 1.2 Standardization — — 4
1.3 Selection of preferred sizes - — (7%)

1.4 Aesthetic and Ergonomic considerations in Design,
Manufacturing considerations in Design

1.5. Selection of Manufacturin% method in Design -— -
Design Against Static Load

Types of loads, Gradual, sudden,

Impact and shock loading -
(017103391-Unit-1.1) 6

(10%)

2.1 Concepts of stresses and Strain, Combinations of Axial,
Shear, Torsional and Bending loads

02 2.2 Theories of Failures, (Maximum Principal stress, :
. . : : .| Stress and types of stress, Strain and
Maximum-Shear stress, Distortion energy, Maximum strain types of strain (017103391-Unit-1.2) ---
theory and Maximum Strain Energy theory) yp )

2.3 Selection and Use of theories of failures — -

2.4 Factor of safetz and Selection of Factor of Safetz -— -

Design Against Eccentric Load
3.1 Hertz contact Stress theory, Coulomb-Mohr Theory,
03 Bearing stress and Crushing stress

Stress and types of stress, Strain and
types of strain (017103391-Unit-1.2) 5

inci 8%
3.2 Application problems: eccentric loading (Direct and Moment of a force, Prlnglp le of (8%)
Bending Stresses) moments, Couples, Equivalent -—-

couBIes :017102291-Unit-3.1 :
Shafts
4.1. Introduction of Shaft, Material Used for Shafts, Types
of Shafts
4.2 Stresses in Shafts, Maximum Permissible Working
Stresses for Transmission Shafts.
04 4.3 Design of shaft (Solid and Hollow circular)- (When
Shafts Subjected to Twisting Moment Only, Shafts
Subjected to Bending Moment Only, Shafts Subjected to Derivation of equation of torsion
Combined Twisting Moment and Bending Moment) (017103391 -Unit-9.1)
4.4 Design of shaft subjected to Fluctuating Loads -—- ---

4.5 Desi%n of shaft for rigiditz - —
Keys and Couplings
5.1 Introduction and Types of Keys (Sunk Keys.
Saddle Keys, Tangent Keys, Kennedy Key, Round Keys, --- -
Splines)

8

Concept of shear force and bending (13%)

moment (017103391 -Unit-4.1),

Concept of shear force and bending

. moment (017103391 -Unit-4.1),
05 32 Design of'a Sunk Key Derivation of equation of torsion o 7

(017103391 -Unit-9.1) (12%)

5.3 Effect of Keyways -—- ---

5.4 Introduction and Types of Shaft Couplings,

Requirements of a Good Shaft Coupling. o o

5.5 Design of Coupling: Sleeve or Muff Coupling, Clamp or

Compression Coupling, Flange Coupling (Protected and --- -—-

Unprotected Type Coupling), Bush-pin Flexible Couplin

Power Screws

6.1 Introduction of Power Screws, Forms of Threads and | Derivation of equation of torsion

Multiple Threaded Screws (017103391 -Unit-9.1) o -
06 6.2 Terminology of Power Screw — --- (12%)

6.3 Torque Requirement of Lifting Load and Lowering Load | Friction and its applications, Types
by Square Threaded Screws of friction (017102291 -Unit-7.1)
6.4 Efficiency of Square Threaded Screw and Condition for -—- -—-




Maximum Efficiency

6.5 Overhauling and Self-locking Screws, Efficiency of Self-

Design of Power Screws

Lockin% Screws

7.1 Trapezoidal and Acme Threads and Collar Friction
Torque

8

07

7.2 Overall Efficiency and Concept of coefficient of Friction
at the thread surface

(13%)

7.3 Design of Screw and Nut

Lever

Theories of Failures (0171034021-

Unit-2.2 :

08

8.1 Introduction of lever and it’s Types, Basic Design of
Lever

Types of load, supports and beams
(017102291-Unit-6.1)

5

8.2 Design analysis of levers (Bell crank, lever loaded safety
valve, Rocker arm)

Riveted Joint

Moment of a force, Principle of
moments, Couples, Equivalent

(8%)

couBIes =017102291-Unit-3.1 :

9.1 Introduction of Riveted joints, rivet materials

9.2 Types of rivet joints (Lap and butt joint) and
Terminology of Riveted Joints

9.3 Types of failure, strength and efficiency of joint

Stress and types of stress, Strain and

10.3 Fits and Types of Fits

09 (Shearing, Tearing, Crushing), Efficiency of Riveted Joints types of strain (017103391-Unit-1.2) o 1060/
9.4 Introduction of Longitudinal and circumferential lap . . (10%)
joint for boiler
9.5 Eccentrically loaded riveted joint (Derivation and Moment of a force, Pr1nc;1p le of
Problems) moments, Couples, Equivalent -

couples (017102291-Unit-3.1)
9.6 Caulking and Fullering - -
Limit, Fit and Tolerance
10.1 Interchangeability -— - 4

10 10.2 Important Terms Used in Limit System. - -

p y (1%)

10.4 Basis of Limit System

Major Components/ Equipment

Sr. No. Component/Equipment

I. Hollow and Solid Shaft

2. Sunk Key, Woodruff Key, Spline Key, Square Key, Rectangle Key

3. Rigid and Flexible Coupling

4. Power Screw

5. Bell crank, Lever loaded safety valve, Rocker arm

6. Model of Rivet

Sr. No. Practical Title Link to Theory Syllabus

1 Analysis of structural member and verification of results for different theory of failure. Unit-2
2 Analysis of structural member and verification of results for different theory of failure. Unit-2
3 Analysis of eccentric load member and verification of results through manual calculation. Unit-3
4 Structural analysis of simply supported beam and verification of results through manual calculation. Unit-4
5 Structural analysis of simply supported beam and verification of results through manual calculation. Unit-4
6 Structural analysis of cantilever beam and verification of results through manual calculation. Unit-4
7 Structural analysis of fixed beam and verification of results through manual calculation Unit-4
8 Structural analysis of shaft under bending and verification of results through manual calculation. Unit-4
9 Structural analysis of shaft under torsion and verification of results through manual calculation. Unit-4
10 Structural analysis of shaft under combined loading and verification of results through manual calculation. Unit-4




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 4 T: 1 P: 2
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or Practical) Total Subject Catesor % Marks
Practical) Credit Credit gory Weightage Weightage
Theory MCQ 25% 30
Theory 5 Theory Descriptive 0% 00
Theory Formulas and Derivation 17% 20
Theory Numerical 42% 50
Expected Theory % 84% Calculated Theory % 84% 100
6
Practical Individual Project 10% 60
Practical Group Project 0% 0
. Internal Practical Evaluation o
Practical 1 (IPE) 6% 40
Practical Viva 0%
Practical Seminar 0%
Expected Practical % 16% Calculated Practical % 16% 100
Overall % 100% 100% 200
Course Qutcome
Upon completion of the course students will be able to
1 Analyze stresses induced in components subjected to static load and eccentric load.
2 Design different dimensions of shaft, keys and couplings.
3 Evaluate dimensions of power screw to find torque required to raise & lower load and screw efficiency.
4 Compute design calculations in design of levers and riveted joints and understand terminology of limits, fits and tolerance.
Suggested Reference Books
1 A text book of Machine Design by R S Khurmi, eurasia publishing house (pvt.) Ltd.
2 Machine Design an Introduction by R L Norton, Mcgraw-Hill Higher Education
3 Machine Design Databook by V B Bhandari, Tata mcgraw-Hill Education
4 Fundamentals of Machine Component Design by R C Juvinall, John wiley and sons, inc
5 Machine Design: Fundamentals and Applications, by P C Gope, PHI Learning Pvt. Ltd
6 Machine Design by R.K.Jain, Khanna publishers
7 Machine Design by TVS Murthy and N.Shanmugam, Anuradha
8 Machine Design by Pandya and Shah, Charotar Publishing House Pvt. Limited
9 Design of Machine Elements by Shigley, Mcgraw-Hill Higher Education
List of Open Source Software/Learning website
1 http://nptel.ac.in
2 https://www.machinedesignonline.com
3 https://www.coursera.org
4 https://www.edx.org
5 https://in.linkedin.com
Practical Project/Hands on Project
Sr. . . Linked
Project List . .
No. J with Unit
A steel bar of 40 mm diameter and 300 mm length is subjected to a torque of 1 Unit-2
kN-m and two other loads, as shown in figure. If the ultimate tensile strength &=
and yield strength of the bar material are mm2 an mm “’F"‘ﬂ# AR
1 d yield h of the b ial 450 N/mm2 and 250 N/mm?2 f
respectively, determine factor of safety using: (i) the maximum principal stress it ‘“"%- - R
theory, (ii) the maximum shear stress theory, and (iii) the distortion energy ?f_w ___“_.__&:!.
theory.
Figure shows L shaped lever subjected to a load F. Diameter of lever is uniform Unit-2
throughout and is 12 mm. The material of the lever is 20C8 for which ultimate
? tensile strength and yield strength are 435 N/mm2 and 246 N/mm?2 respectively.
If the factor of safety based on yield strength is 1.5, find the maximum load F
the lever can take safely using (i) the maximum shear stress theory and (ii) the
distortion energy theory.




Figure Shows a hanger with rectangular cross-section.The force P acting on the
hanger is 6 KN and acts 30 degree to the vertical as shonw. If the permissible
stress in the hanger material is 60 Mpa, determine the size of cross-
section.assume d=2t

Unit-3

A rectangular beam 60 mm wide and 150 mm deep is simply supported over a
span of 6 m. If the beam is subjected to central point load of 12 kN, find the
maximum bending stress induced in the beam section.

d 4

Unit-4

A rectangular beam 60 mm wide and 150 mm deep is simply supported over a
span of 4 metres. If the beam is subjected to a uniformly distributed load of 4.5
kN/m, find the maximum bending stress induced in the beam.

e
a4 -‘:-h-a-u'-v.'-ana-'l-:.':u'-a- doiin oo ot ttonionly o .

B —_—
i - — .-

Unit-4

A cantilever beam is rectrangular in section having 80 mm width and 120 mm
depth. If the cantilever is subjected to a point load of 6 kN at the free end and the
bending stress is not to exceed 40 MPa, find the span of the cantilever beam.

224

Unit-4

An encastre beam AB 4 m long is subjected to uniformly distributed load of 3
kN/m over the entire length. Determine the values of maximum negative and
positive bending moments. Also calculate the maximum deflection of the beam.
Take flexural rigidity of the beam as 10 MN-m?.

Unit-4

A pair of wheels of a railway wagon carries a load of 50 kN on each axle box,
acting at a distance of 100 mm outside the wheel base. The gauge of the rails is
1.4 m. Find the diameter of the axle between the wheels, if the stress is not to
exceed 100 MPa.

Alaun = 14n T

Unit-4

A line shaft rotating at 200 r.p.m. is to transmit 20 kW. The shaft may be
assumed to be made of mild steel with an allowable shear stress of 42 MPa.

Determine the diameter of the shaft, neglecting the bending moment on the
shatft.

Unit-4

10

A solid circular shaft is subjected to a bending moment of 3000 N-m and a
torque of 10 000 N-m. The shaft is made of 45 C 8 steel having ultimate tensile
stress of 700 MPa and an ultimate shear stress of 500 MPa. Assuming a factor of
safety as 6, determine the diameter of the shatft.

Unit-4
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04

05

1.4 Steam calorimeters — Barrel, Separating, Throttling and
Combined (Separating and Throttling) calorimeters

First Law of Thermodynamics

fraction of steam (017103403-
Unit-1.2), Basics of temperature
measurement  (017101192-Unit-
8.1), Barometer (017101192-

2.1 First law for a closed system undergoing a cycle

Process, path and cycle
(017103301-Unit-1.3)

2.2 First law for a closed system undergoing change of state

Process, path and cycle

exchanger and throttling

3.4 Filling and emptying process

Second Law of Thermodynamics

First law of thermodynamics for
steady state  flow  process

4.1 Limitations of first law of thermodynamics

First law of thermodynamics
(017103403-Unit-2.1, 2.2)

4.2 Cyclic heat engine, energy reservoir

Heat and Work (017103301-Unit-
1.2)

4.3 Kelvin-Planck and Clausius statements

4.4 Refrigerator and Heat Pump

5.1 PMM2

Second law of thermodynamics
(017103403-Unit-4.3)

5.2 Causes of irreversibility

Friction and its
(017102291-Unit-7.1)

applications

5.3 Carnot theorem and corollary of Carnot theorem

Cyclic heat engine, energy
reservoir (017103403-Unit-4.2)

5.4 Thermodynamic temperature scale

Cyclic heat engine (017103403-
Unit-4.2)

5.5 Statement of third law of thermodynamics

Course Code: 017103403 Teaching Scheme
. Lecture Tutorial | Practical . Total
Course Name: Thermodynamics II (L) (T) (P) Credit Hours
Category of Course: | Professional Core Course (PCC)
Mathematics 1 (017101191), Physics (017101192), Mathematics 3 1 2 5 40
Prerequisite Course: | 3 (017101391), Engineering Mechanics (017102291),
Thermodynamics 1 (017103301)
Syllabus
Unit Teaching
Topic Prerequisite Topic Successive Topic
No. P q p P Hours
Properties of Steam
1.1 Types of steam and steam formation — —
1.2 Enthalpy, specific volume, internal energy and dryness Thermal properties (017103301- -
fraction of steam Unit-1.1)
Types of steam and steam -
. formation (017103403-Unit-1.1),
1.3 Use of steam tables and Mollier’s chart Finite differences (017101391 5
01 Unit-1.1) (12.5%)
Enthalpy, specific ~ volume, -
internal energy and dryness

Unit-7.1 :

(017103301-Unit-1.3) 2
o
02 2.3 Energy — a property of the system fg ?;?;S?; ; (;1 I}_lgﬁﬁ_(iy; )le (5%)
2.4 Energy of an Isolated system and PMM1 — —
First law of thermodynamics -
2.5 First law of thermodynamics for steady state flow (017103403-Unit-2.2), First and
process higher order partial derivatives
(017101191-Unit-5.4)
First Law Applied to Flow Processes
3.1 Steady flow energy equation applied to nozzle, diffuser -—- -—-
3.2 Steady flow energy equation applied to turbine, -
compressor, pump o 4
03 3.3 Steady flow energy equation applied to boiler, heat —- (10%)

= 017103403-Unit-3.1 :

4
(10%)

4.5 Eﬂuivalence of Kelvin-Planck and Clausius statements -— -—

Limitations and Applications of Second Law of Thermodynamics

6
(15%)




5.6 Numerical on applications of second law of
thermodynamics

Basic Concepts of Entropy

06

6.1 Clausius theorem

Basic integration (017101191-
Unit-3.4), Thermodynamic
temperature scale (017103403
Unit-5.4)

4

6.2 Entropy is a property

(10%)

6.3 Inequality of Clausius and its numerical

Basic integration by formulae
(017101191-Unit-3.4)

Applications of Entropy

6.4 EntroBZ PrinciBIe _— —

7.1 Application of entropy principle (Mixing of two fluid,
Heat transfer through a finite temperature difference) and its
numerical

7.2 Maximum work obtainable from Two finite Bodies and

differences (017101391-Unit-1.1)

4
07 its numerical (10%)
7.3 Maximum work obtainable from a Finite body and a -—- ---
TER and its numerical
Carnot gas power cycle ---
7.4 Statement of Second law efficiency (017103301-Unit-7.2) and Cyclic
heat engine, energy reservoir
(017103403-Unit-4.2)
Vapor Power Cycles
Properties of steam (017103403- -
8.1 Carnot vapor cycle Unit-1.1, 1.2)
Constant volume process and ---
. constant pressure process 3
og |32 Rankinecycle (017103301-Unit-4.1), Finite (7.5%)

8.3 Comparison of Carnot and Rankine cycle

8.4 Calculation of cycle efficiencies

8.5 Variables affecting efficiency of Rankine cycle (Only

Vapor Compression Refrigeration System

Theog :

9.1 Definitions of refrigeration, Air conditioning, Refrigerant

09

9.2 Simple Vapor Compression Refrigeration system on P-h
& T-s diagram and its numerical

Steady flow energy equation
applied to turbine, compressor,
pump (017103403-Unit-3.3),
Second law of thermodynamics
(017103403-Unit-4.2), Finite
differences (017101391-Unit-1.1)

4
(10%)

9.3 Factors affecting the performance of the simple VCR

Multi Stage Vapor Compression Refrigeration System (Only Theory)

szstem =Onlz Theog:

10.1 Two stage compression with water intercooler & liquid
sub cooler

10.2 Two stage compression with water intercooler

10

10.3 Two stage compression with flash chamber

10.4 Two stage compression with liquid subcooler

10.5 Two stage compression with flash chamber, water
intercooler and liquid sub cooler

Simple Vapor Compression
Refrigeration system(017103403-
Unit-9.2)

4

(10%)

Major Components/ Equipment
Sr. No. Component/Equipment
Pipe-in-pipe heat exchanger
Mechanical Heat Pump
Vapor compression refrigeration system
Sr No. Practical Title Link to Theory Syllabus

1 To determine heat loss from pipe-in-pipe heat exchanger using SFEE. Unit-3

2 To verify First and Second Law with Mechanical Heat Pump. Unit-4

3 To understand different components of VCR system and to determine its COP. Unit-9




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 3 T: 1 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or Practical) Total Subject Catesor % Marks
Practical) Credit Credit gory Weightage Weightage
Theory MCQ 34% 43
Theory 4 Theory Descriptive 0% 0
Theory Formulas and Derivation 12% 15
Theory Numerical 34% 42
Expected Theory % 80% Calculated Theory % 80% 100
5
Practical Individual Project 10% 50
Practical Group Project 0% 0
. Internal Practical Evaluation 0
Practical 1 (IPE) 10% 50
Practical Viva 0%
Practical Seminar 0%
Expected Practical % 20% Calculated Practical % 20% 100
Overall % 100% 100% 200
Course Qutcome
Upon completion of the course students will be able to
1 Evaluate steam properties using steam table and apply concepts of first law of thermodynamics.
2 Understand second law of thermodynamics with its application and limitations.
3 Apply concepts of entropy analysis for mixing of fluids, finite bodies and Thermal energy reservoir.
4 Analyze vapor power cycle and vapor compression refrigeration system in real world.
Suggested Reference Books
1 Engineering Thermodynamics by P.K. Nag, McGraw-Hill Education
2 Fundamentals of Thermodynamics by Borgnakke and Sonntag, 7th Ed. Wiley India (P) Ltd.
3 Thermodynamics — An Engineering Approach by Yunus Cengel and Boles, McGraw-Hill Education
4 Engineering Thermodynamics by Gordon Rogers and Yon Mayhew, Pearson Education Ltd
5 Engineering Thermodynamics by Krieth, CRC Press
6 Engineering Thermodynamics by Jones and Dugan, PHI Learning Pvt. Ltd
7 MATLAB for Mechanical Engineers by Rao V Dukkipati, New age science Ltd.,2009
List of Open Source Software/Learning website
1 http://nptel.ac.in
2 WWW.COUrsera.org
Practical Project
Sr. . . . . .
No Project List Linked with Unit
Evaluate the power output from turbine for given conditions of steam with steam table data. Do Parametric analysis and .
1 . . Unit-3
plots for different variables.
2 Do velocity analysis of nozzle for given conditions of steam with steam table. Unit-3
3 Heat transfer analysis of Heat Exchanger for given conditions of steam with steam table. Unit-3
Develop mathematical model for heat pump and refrigerator system to find the COP of the user given inputs.
4 e What changes you will suggest in the system if customer wants predefined COP value? Generate the plots to justify Unit-4
your analysis.
Evaluate the entropy of system, surrounding and universe for any real-life problem.
5 e Use any loop for user defined input Unit-6
Parametric analysis and plots for different variables
6 Develop mathematical model to find maximum work obtainable from Two finite Bodies. What will be the effect on Unit-7
maximum work with change in source and sink temperature? Justify your result with different types of plots.
7 Develop mathematical model to find maximum work obtainable from finite body and TER. What will be the effect on Unit-7
maximum work with change in source and sink temperature? Justify your result with different types of plots.
8 User should be able to find efficiency of Rankine cycle from your model. Do parametric analysis to see the effect of change Unit-8
in different system variables on the performance of the cycle.
9 Develop a model to analyze the effect of conditions (Dry, Superheated) of refrigerant at the inlet of compressor on COP of Unit-9
the system. Do Parametric analysis and plots for different variables.
10 Develop a program to find the effect of condenser pressure on COP of the system. Do Parametric analysis and plots for Unit-9
different variables.
11 Evaluate the effect of subcooling on COP of the system. Do Parametric analysis and plots for different variables. Unit-9
12 Evaluate the effect of evaporator pressure on COP of the system. Do Parametric analysis and plots for different variables. Unit-9







LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering

Bachelor of Engineering (B.E.) — Semester — IV

Course Code: 017103404 Teaching Scheme
. . Lecture | Tutorial | Practical . Total
Course Name: Material Science and Metallurgy (L) (T) P) Credit Hours

Category of Course: | Professional Core Course (PCC)

Physics (017101192), Strength of Materials (017103391), 3 0 0 3 30

Prerequisite Course: Manufacturing Technology (017103401)

Syllabus

Unit . . . . . Teaching
No. Topic Prerequisite Topic Successive Topic Hours

Introduction to Material Science and Metallurgy
1.1 Introduction to material science and metallurgy

Define Plastic processes and types of
Plastics (017103401 — Unit- 9.1)

Jig bushes, Jigs and Fixtures for
various machining operations
(017103401 — Unit- 8.4)

1.3 Engineering requirement of material 3
01 1.4 Selection cri.teria (?f material . (10%)
1.5 The processing-microstructure-properties-
performance relationship

1.6 Mechanical properties like strength, toughness,
hardness, stiffness, brittleness, ductility, elasticity,
resilience, malleability, creep, fatigue, machinability &
weldability

1.2 Classification of material & advance engineering
material

Stress and types of stress, Strain and
types of strain (017103391 - unit-
1.2)

1.7 Stress — strain diagram of ductile and brittle
material

Crystallography
2.1 Types of solid like crystalline solids and
amorphous solids
2.2 Important crystallography terms like space lattice, - -
unit cell, lattice parameter, lattice angle, atomic
packing efficiency and coordination number
2.3 Types of unit cell and types of crystal system --- -
2.4 Atomic Packing Efficiency of S.C, B.C.C, F.C.C & -—- -
H.C.P 4

02 2.5 Miller indices for direction and plane - - (13.33%)
2.6 Numerical related density and atomic packing - -
efficiency
2.7 Imperfection in solids - -
2.8 Point defects like vacancy, self-substitutional - -—-
defect, substitutional impurity and interstitial defects
2.9 Line defects like edge and screw dislocations -—- -—-
2.10 Surface defects like grain boundary, twin -—- -
boundary, stacking fault and low angle boundary
defects

Solidification of Metal and Phase Diagram
3.1 Solid solution like substitutional and interstitial
solid solution
3.2 Hume Rothery rule -

-— Chvorinov’s rule, chills and sleeves,
3.3 Solidification of metal solidification of metal (017103401 —
Unit-3.4) 3
3.4 Homogeneous and heterogeneous nucleation — — (10%)
3.4 Gibbs Phase rule —
3.5 Cooling curves for pure metal, binary alloy, -—-
eutectic binary alloy and off eutectic binary alloy
3.6 Lever rule -—-
3.7 Unary and binary equilibrium phase diagram -

Elottin% and ﬁndin% different Ehases Bresent 1n it.
Allotropy of Iron

4.1 Allotropy of iron -—
04 4.2 Iron -iron carbide equilibrium phase diagram — 3

4.3 Equilibrium cooling of eutectoid, hypo eutectoid -—- (10%)
and hyper eutectoid steel with its composition of

different phases present in it.
| 05 |Ferr0us Material 2 |

03




Iron -iron carbide equilibrium phase (6.67%)
diagram (017103404-Unit-4.2)
5.2 Types of cast iron like grey cast iron, white cast -—-
iron, ductile and malleable cast iron
5.3 Plain carbon steel and its type -
5.4 Effect of different alloying elements like nickel, -
chromium, molybdenum, tungsten, vanadium,
titanium, aluminium, copper, boron and lead on
steel
5.5 Alloy steels like structural steel, free cutting steel, - -—-
stainless steel, high speed steel, bearing steel,

sBrin% steel
Non Ferrous Material
6.1 Copper and its alloy like brass, bronze and
cupronickel alloy and its type )
06 6.2 Aluminum and its alloy like duralium, Y-alloy, (6.67%)
magnalium and hindalium
6.3 Nickel and its alloy like monel metal, Inconel,
nichrome and nimonics

5.1 Wrought iron

Heat Treatment of Steels

Iron -iron carbide equilibrium phase
diagram (017103404-Unit-4.2)
7.2 Time temperature transformation diagram -
7.3 Continuous cooling transformation diagram - 4

07 7.4 Heat treatment processes like annealing, - (13.33%)
normalizing, hardening and tempering
7.5 Austempering and martempering — -
7.6 Surface hardening methods like carburizing, -—-
nitriding, cyaniding, flame hardening and induction

hardenin%.

7.1 Purpose of heat treatment

Powder Metallurgy
8.1 Powder production technique
08 8.2 Steps followed in powder metallurgy 2
8.3 Sintering process (6.67%)

8.4 Advantages, limitations and applications of powder | Sand casting (017103401 — Unit-4.1

metallur%z
Metallography
9.1 Macro and micro examination -—
9.2 Types of fracture like brittle and ductile. -—
9.3 Micro specimen preparation -

09 9.4 Etchant mechanism -—- -— 5
9.5 Metallurgical microscope -— — (16.67%)
9.6 Testing and inspection of material like tensile Flaw detection system and pulse

strength testing, impact testing, hardness testing, liquid | echo system(017101192-Unit-5.5)
penetrant testing, magnetic particle testing, ultrasonic

Corrosion of Metal and Alloys
10.1 Mechanism of corrosion —
10.2 Types of corrosion like uniform, galvanic, 2

crevice, pitting, stress, corrosion fatigue, intergranular - (6.67%)
and erosion corrosion

10.3 Preventive measures of corrosion -—

10

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 0 P: 0

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or Group (Theory or Practical) Total Subject Catesor % Marks
Practical) Credit Credit gory Weightage Weightage

Theory MCQ 60% 65
Theory 3 Theory Descriptive 30% 25
Theory Formulas and Derivation 4%
Theory Numerical 6% 6

Expected Theory % 100% 3 Calculated Theory % 100% 100
Practical Individual Project 0%
Practical 0 Group Project 0%

: Internal Practical Evaluation 0

Practical (IPE) 0% 0




Practical Viva 0%

Practical Seminar 0%

Expected Practical % 0% Calculated Practical % 0% 0

Overall %

100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 Analyze the structure of materials and basic concepts of materials.

2 Construction and identification of phase diagrams and reactions to create desired microstructure and application of ferrous material.

3 Suggest the heat treatment process for engineering application and its impact on microstructure and material properties and study regarding
nonferrous material.

4 Understand different non-destructive testing methods, powder metallurgy and also find the causes and prevention of metallic corrosion.

Suggested Reference Books

1

Callister’s Materials Science and Engineering by R. Balasubramanian, John Wiley and Sons.

A Text book of Materials Science And Metallurgy by O. P. Khanna, Dhanpat Rai Publications.

Material Science & Metallurgy for Engineers by V.D.Kodgire and S.V.Kodgire, Everst Publication House

The Science and Engineering of Materials by D. R. Askland, P. P. Fulay, W. J. Wright, Cengage Learning

Introduction to Physical Metallurgy by Sydney. H. Avner, McGraw-Hill

Principles of Materials Science and Engineering by W.F. Smith, McGraw Hill.

Metallography and Microstructure by Ed. George F. Vander Voort, ASM International 2004.

Materials Science and Metallurgy by K. I. Parashivamurthy, PHI Publication

Nel o B ENE o) LU, | FNY QOS] | \S]

Heat Treatment: Principles and Techniques by T.V.Rajan, C.P.Sharma, Ashok Sharma, PHI Publication

—
(e

Corrosion Engineering by M. G. Fontana, McGraw-Hill

List of Open Source Software/Learning website

1 WWW.coursera.com
2 https://nptel.ac.in
3 https://wileyassets.s3.amazonaws.com




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering

Bachelor of Engineering (B.E.) — Semester — V

Course Code: 017107591 Teaching Scheme
. . Lecture | Tutorial | Practical . Total
Course Name: Technical English-I (L) (T) (P) Credit Hours

Humanities and Social Sciences including Management Course
Category of Course:

(HSMC) 1 0 0 1 10
Prerequisite Course: | ---
Syllabus
Modules Teaching
Hours
LISTENING
Listening paper consists of 40 questions across four sections. Candidates have 30 minutes to complete the whole
test, with some time added at the end to complete their answers. The recordings may feature conversations,
monologues, or discussions. The context will either be Academic or Social.
Type of Recording Number of Questions Key Aspects
Conversation (two speakers) 10 Social conte{(t; everyday
topics 4
" Monologue (one speaker) 10 Social context; everyday (40%)
topics
Academic context;
Conversation (up to four speakers) 10 educational or training-
related topics
Academic context; lecture
Monologue (one speaker) 10 or talk on an academic
subject
READING
In the Reading section, test takers must answer 40 questions based on three or more passages. Candidates have 60
minutes to complete this part of the test. The passages can span various subjects, such as science, history, culture,
or environmental issues.
Context Details related to reading
Passages 3 passages from books, journals, magazines, and newspapers
Time 60 minutes
Questions 40 questions total
Multiple choice, identifying information (True/False/Not
Given), identifying writer’s views/claims (Yes/No/Not Given), (6060 )
02 Types matching 1nf0rmat10n, match}ng headings, matchlng features,
matching sentence endings, sentence completion,
summary/note/table/flow-chart completion, diagram labeling,
short-answer questions
Topics Wide-ranging subjectsf such as sci.ence, history, culture, or
environmental issues
Reading comprehension, skimming, scanning, identifying main
Skills ideas, understanding specific details, recognizing opinions and
attitudes, inferring, and summarizing




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 1 T: 0 P: 0
Note: Exam will be of 100 marks.
Group (Theory or Group (Theory or Practical) | Total Subject Categor % Marks
Practical) Credit Credit sory Weightage Weightage

MCAQ, fill in the blanks, Match the heading, 100% 100

Theory
True False etc.

Theory 1 Theory Descriptive (Essay, Graphs, process) 0%

Theory 1 Oral Discussion 0%

Expected Theory % 100% Calculated Theory % 100% 100
Overall % 100% 100% 100
Course Outcome

1 Enhanced ability to comprehend different accents and speech patterns and use a variety of techniques to respond appropriately to listening test

questions.

Identify specific information and roles of speakers.

2
3 Improved ability to read and understand a variety of texts, including academic, journalistic, and informational passages
4 Learning of skimming and scanning methods to quickly locate and identify key information within a given passage

Suggested Reference

Material/Site

1 | Cambridge English books (Book no.1 to Book no.18)

List of Open-Source Software/Learning website

1 | https://ieltstrainingonline.com/
Practice
1 Listen different technical podcasts/lectures/debates etc.

Attain technical conference/seminar.

2
3 Participate in group discussion.
4 Read different technical journals/articles, documentary etc.




LOK JAGRUTI UNIVERSITY (LJU) INSTITUTE

OF ENGINEERING & TECHNOLOGY Department of
Mechanical Engineering (710)

Bachelor of Technology (B.E.) — Semester — V

Course Code: 017104501 Teaching Scheme
. . Lecture | Tutorial | Practical . Total
Course Name: Introduction to Solidworks (L) (T) P) Credit Hours
Category of Course: | Professional Elective Course (PEC)
. . .| Engineering Graphics -1 (017102191), Engineering Graphics — II 0 0 2 1 20
Prerequisite Course: (017102293)
Syllabus
Unit . . . . . . .
No Topic Prerequisite Topic Successive Topic Teaching Hours
Overview of SOLIDWORKS and the User Interface
1.1 Command manager Iptroductlon to. - 2
01 engineering graphics (10%)
1.2 All tool bars (017102191-Unit-01) —
1.3 SOLIDWORKS UI ---
Introduction to Sketching
2.1 2-D Drawing Geometrical construction - )
02 2.2 Dimensioning (017102191-Unit-02) g 10%)
7 3 Modifving Sketch Projections of lines
> Moditying Sketches (017102191-Unit-08)
Basic Part Modelling 2
03 . Projections of Solids-1 o
3.1 Fundamentals of Part Modeling (017102293-Unit-01) --- (10%)
Reference Geometries and Properties
4.1 Relations, Dimensioning Projections of Solids-1 ---
04 (017102293-Unit-01) 2
. Orthographic projections (10%)
4.2 Part Modeling Tools (017102293-Unit-07) -
Part Modelling-1
5.1 Creating Extrude features, revolve features, Swept Projections of Solids-1 .
features (017102293-Unit-01)
05 5.2 Loft features Orthographic projections -—- 2
5.3 Selecting geometries, Creating Reference (017102293-Unit-07) —-- (10%)
Isometric Projections
5.4 Creating curves (017102293-Unit-09) —
Part Modelling-2
6.1 Creating Fillet features, Inserting Hole types, Creating | Projections of Solids-1 .
Chamfer, Creating Shell (017102293-Unit-01)
06 Orthographic projections 2
(017102293-Unit-07) (10%)
6.2 Creating Rib, Creating Pattern Isometric Projections -
(017102293-Unit-09)
Introduction to Assembly Modeling & Approaches 2
07 7.1 Top down and Bottom up Isometric Projections . (10%)
approach (017102293-Unit-09) °
Assembly Modeling & Approaches )
08 8.1 Applying Standard Mates -—- --- (15%)
8.2 Applying Advanced Mates --- -—- °
Creating Pattern 3
09 9.1 Assembly Pattern -—- -—- (10%)
9.2 Mirror, Creating Explode Views -—- -—- °
Generating Views
10 10.1 Generating Model View, Projected Views Plan | ¢ Drawi --- 2
: . : an layout Drawing — 10°
10.2 Creatl.ng D1men519ns (017102293-Unit-10) (10%)
10.3 Inserting Annotations -

NOTE: This subject is applicable to all subject which have the mechanical drawing and design.
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SECTION B-B

Unit-9

Major Components/ Equipment

Sr. No.

Component/Equipment

Computer

Solidworks




571104390322

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 0 T: 0 P: 2
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or Total
. o . .
Practical) Practical) Credit SubJe.ct Category o Weightage Marks Weightage
Credit
Theory MCQ 0% 0
Theory 0 Theory Descriptive (Mainly Programming) 0% 0
Theory Formulas and Derivation 0%
Theory Numerical 0%

Expected Theory % 0% 1 Calculated Theory % 0% 0
Practical Individual Project 30% 30
Practical Group Project 0% 0
Practical 1 Internal Practical Evaluation (IPE) 50% 50
Practical Viva 20% 20
Practical Seminar 0% 0

Expected Practical % 100% Calculated Practical % 100% 100
Overall % 100% 100% 100
Course Outcome
1 To gain hands-on experience of solidworks modelling.
2 To get an introduction to features of solidworks.
3 To learn about the indentation drawing, Modelling, assembly.
4 To learn virtual modelling and implement its concepts in real world and create their drawing sheets
Suggested Reference Books
1 Beginners guide solidworks 2019, SDC publication
2 Introduction to solidworks 2018, Mcgrawhill publication
List of Open Source Software/Learning website
1 Solidworks software DS systems
Practical Project/Hands on Project
Sr. No. Project List Linked with Unit
1 Create model assembly of Bird Flying Mechanism All
2 Model assembly Universal Joint All
3 Create model assembly of Claw Machine Gripper Design All
4 Model of Quick Return Mechanism All
5 Model of Double Cylinder (90 Degree V Twin Engine) All
6 Model assembly of Rack And Pinion All
7 Model assembly of Belt Roller Support Assembly All
8 Model of Planetary Gear Mechanism All
9 Model assembly of Planetary Gear Mechanism All
10 Model assembly of Pneumatic Motor All
11 Model assembly of A Simple Tube Bending Mechanism All
12 Model assembly of Manual Expansion Valve Assembly All
13 Model assembly of Slider Crank Mechanism All
14 Model assembly of Scotch Yoke Mechanism With Sinlge Cylinder All
15 Model assembly of Double Crank Mechanism All
16 Model assembly of Belt And Pulley Mechanism All
17 Model assembly of Knuckle Joint Assembly All
18 Model assembly of Elliptical Trammel Mechanism All
19 Model assembly of Oldham Coupling All
20 Model assembly of Wiper Mechanism All
21 Model assembly of Dynamic Rope Winding All
22 Model assembly of Differential Gear Box All
23 Model assembly of Axial Engine Design All
24 Model assembly of Scissor Punch Mechanism All




25 Model assembly of Scissor Lift Mechanism All
26 Model assembly of Bevel Gearpower Transmission Mechanism All
27 Model assembly of 90 Degree Power Transmission Mechanism All
28 Model assembly of Shock Absorber All
29 Model assembly of Mecanum Wheel All
30 Model assembly of Hydraulic Cylinder All
31 Model assembly of C Clamp Design All
32 Model assembly of Shutter Mechanism All
33 Model assembly of Cam And Follower All
34 Model assembly of Pulley Support Assembly All




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering (710)
Bachelor of Engineering (B.E.) — Semester — V

Course Code: | 017101591 Teaching Scheme
Tuto | Pract Tota
Course . . . Lectu . . Cre 1
Engineering Aptitude rial ical .
Name: re (L) dit | Hou
M | ® .
Category of | BSC
Course:
3 0 0 3 30
Prerequisite | Basic Mathematics
Course:
Syllabus
Uni .. Teach
. Prerequisite . . .
t Topic Tobic Successive Topic | ing
No. p Hours
Logical Reasoning - Series and Analogy
1.1 Series -—- -—-
1.2 Analogy - - 4
01 1.3 Classification i — (14%)

1.4 Coding and decoding - —
1.5 Arithmetical Reasoning - —
1.6 Mathematical Operation - —

1.7 Data Sufﬁciencz — —

Logical Reasoning — Puzzle Solving
2.1 Calendar and Clock - —
2.2 Blood Relations - —
2.3 Mirror Image, Water Image - ---
2.4 Completion of Incomplete figure/ --- -
02 Pattern 6

2.5 Figure Matrix - — (19%)
2.6 Ranking Test / Seating Arrangement --- -
2.7 Directions - —
2.8 Vienn Diagram - —
2.9 Cubes and Dices - —

2.10 PaBer Foldin% and PaBer Cuttin% — —

Numerical Ability - Number System

Basic Mathematical -

Operations
3.2 LCM /HCF Factors —
03 | 3.3 Decimal Fraction - —
3.4. Simplification — —
3.5 Average - —

3.1 Number System

3
11%)




08

3.6 Odd Man Out and Series

3.7 Problems on Numbers

Numerical Ability - Exponents and Powers

04 4.1 Surds & Indices - - )
4.2 Square root / Cube root --- --- (7%)
4.3 Logarithms - —
Numerical Ability - Height, Area and Volume
5.1 Heights and Distances -—- -
Area formula of - 2
05 |5.2 Area . (7%)
basic shapes
5.3 Volume and Surface Area Volume formula of -
basic shapes
Numerical Ability - Basic Probability
6.1 Permutations and Combinations --- Probability 3
06 P tati d (8%)
6.2 Probability crmutaions a °
Combinations
Quantitative Aptitude - Clerical Aptitude
Multiplication and Profit and Loss
7.1 Percentage o
Division
7.2 Profit and Loss Percentage --- 4
07 | 7.3 Partnership - === (13%)
7.4 Simple Interest Percentage ---
7.5 Compound Interest Percentage -

7.6 Bank Discount

7.7 True Discount
Quantitative Aptitude - Arithmetic Aptitude

1

8.1 Ratio and Proportion

(4%)

Quantitative Aptitude - Physical Aptitude

8.2 Alle%ation and Mixture — .

9.1 Time, Speed and Distance

9.2 Boat and Stream

Time, Speed and

Distance 4
i P L))
9 3 Trains Tlme,.Speed and (13%)
Distance
9.4 Time and Work — —
9.5 Chain Rule Time and Work —

Quantitative Aptitude — Problem Solving Methods

9.6 PiBe and Cistern Time and Work —

10 10.1 Problems on Ages --- --- 1

; o
10.2 Races and Games Time, Speed and o (4%)

Distance
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 3 T: 0 P: 0

Group (Theory Group Tofal % Marks

or Practical) i o icc: S aLeenny Weightage Weightage
Practical) Credit




Credit
Theory MCQ (Numerical) 100% 100
Theory 3 Theory Descriptive 0%
Theory Formulas and Derivation 0%
Theory Numerical 0%
Expected o o o
o 0% Calculated Theory % 0% 0
Theory % 3
Practical Individual Project 0% 0
Practical Group Project 0% 0
. Internal Practical Evaluation o
Practical 0 (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expec.ted 0% Calculated Practical % 0% 0
Practical %
Overall % 100% 100

Course Outcome

Upon completion of the course students will be able to

evaluate individual’s level of logical reasoning, which can help them learn more effectively.

analyze quantitative ability for clerical problems.

W N | =

apply rules, concept of numerical ability in complex engineering needs.

4 | understand the need of aptitude in real life problems.

Suggested Reference Books

1 | R.S. Aggarwal - Quantitative Aptitude for Competitive Examinations

2 | R.S. Aggarwal - A Modern Approach to Verbal & Non-Verbal Reasoning

List of Open-Source Software/Learning website

1 | http://www.geeksforgeeks.org/aptitude-questions-and-answers

2 | http://www.ambitionbox.com/topics/aptitude/questions-and-answers




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering (710)
Bachelor of Engineering (B.E.) — Semester — V

Course Code: | 017103501 Teaching Scheme
;Z“mr:e Applied Thermofluid (017103501) Leety | Tuto | Pract | T‘;ta
- rial | ical .
Category of PCC re (L) (T) (P) dit | Hou
Course: rs
Mathematics 1 (017101191), Engineering
Prerequisite | Mechanics (017102291), Thermodynamics 1 3 1 2 5 40
Course: (017103301), Thermodynamics 2 (017103403),
Fluid Mechanics (017103491)
Syllabus
Teac
Unit . . . . . . hing
Topic Prerequisite Topic | Successive Topic
No. p q P P Hour
S
Hydropower Plant
1.1 Introduction to Hydropower Plant -—- -—-
1.2 Classification of Hydropower . . 1
01 | Plant (2.5%)
1.3 Essential Components of Applied ﬁrst. law  of
thermodynamic -—-
Hydropower Plant (017103403-Unit-03)
Impact of Jet
2.1 Introduction to Impact of Jet -
2.2 Force exerted on stationary plate
held normal and inclined to Jet
2.3 Force exerted on moving plate
held normal and inclined in direction
of moving et Moment and couple drauli bi
2.4 Force exerted by liquid jet on a ; Hydraulic Turbine -
hinged plate (((:)17102%91'[}.““'03)’ Impulse & Reaction
2.5 Force exerted by liquid jet on a Oeln7t;e(:)§2 9glr a[\;ty 08 (017103501-Unit- 8
stationary curved vane ( : 1-onit-t ).’ 03,04) (20%)
02 | 2.5 Force exerted by liquid jet on a Basic dlfferqntlatlon
ﬁovin d (017101191-Unit-03),
g CurveC vane Trigonometry and
2.6 Jet strlklgg on moving curved geometry (017101191-
vane tangentially at one tip and Unit-02)
leaving at other end
2.7 Impact of Jet on series of flat plate
mounted on wheel
2.8 Impact of Jet on series of radial
curved vane

| 03 | Hydraulic Turbine-Impulse Turbines 4 |




09

10

3.1 Introduction and Classification of
turbines

3.2 Construction and working of
Pelton wheel turbine

3.3 Work done by Pelton wheel
turbine & Design analysis of Pelton
wheel Turbine

Impact of jet
(017103501-Unit-02)

Hydraulic Turbine-Reaction Turbine

4.1 Construction and working of
Francis turbine and Kaplan Turbine

4.2 Work done & design analysis of
Francis Turbine

4.3 Work done & design analysis of
Kaplan Turbine

Performance of Hydraulic
Turbine

Impact of jet
(017103501-Unit-02)

5.1 Specific Speed of turbine

5.2 Unit Quantities

5.3 Model relationship

Steam Turbine-Impulse Turbine

Hydraulic Turbine
Impulse & Reaction
(017103501-Unit-
03,04

6.1 Principle of operation and types of
steam turbines, compounding of steam
turbines,

6.2 Impulse turbine- velocity diagram,
calculation of work, power and
efficiency

Impact of jet
(017103501-Unit-02)

6.3 condition for maximum efﬁciencz

Steam Turbine-Reaction Turbine

7.1 Reaction turbines—velocity
diagram, degree of reaction

7.2 Parson turbine, work, power,
efficiencies, blade height

7.3 condition for maximum blade

Impact of jet
(017103501-Unit-02)

Centrifugal & Axial Flow Compressors (Only Theory)

efﬁciencz for Parson turbine

9.1 Working & Work done of
centrifugal compressor

9.2 Surging and choking

9.3 Working of an axial flow
compressor

9.4 Velocity diagram of axial flow

Reciprocating Compressor

Impact of jet
(017103501-Unit-02)

COIIlI:I‘eSSOI'

8.1 Single stage reciprocating
compressor without clearance

8.2 Condition for minimum work
without clearance and perfect
intercoolin

Psychrometry

10.1 Daltons law of partial pressure

10.2 Different Psychrometric

(10%)

4
(10%)

3
(7.5%)

4
(10%)

4
(10%)

2
(5%)

4
(10%)

6
(15%)




Properties like Dry bulb
Bulb  Temperature,
Temperature  Specific  humidity,
Relative  humidity, Degree  of
saturation, Enthalpy of air

and Wet
Dew  point

10.3 Psychrometric processes such as
sensible heating, cooling, heating and
humidification cooling and
dehumidification, adiabatic saturation

Major Components/ Equipment

Sr.
No. Component/Equipment

1 Pelton Wheel test rig

2 Francis Turbine test rig

3 Kaplan Turbine test rig

4 Air conditioning test rig

1\?;. Practical Title Llng};?a{l;iory

1 Performance test on Pelton turbine. Unit-3
2 Performance test on Kaplan turbine. Unit-4
3 Performance test on Francis turbine. Unit-4
4 To perform test on Air-conditioning test rig. Unit-10

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 1 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each
subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or| Group (Theory or Sz{)::i ¢ Categor % Marks
Practical) Practical) Credit Cr él dit gory Weightage| Weightage
Theory MCQ 23% 29
Theory Theory Descriptive 0% 0
Th 4 Formulas and 20% 25
cory 5 Derivation
Theory Numerical 37% 46
Expecte(g) Theory 80% g:ﬂculated Theory 80% 100




Tutorial/Practical Individual Project 0%
Tutorial/Practical Group Project 0%
Tutorial/Practical 1 Internal Practical 0% 0
Evaluation (IPE) °
Tutorial/Practical Viva 8% 40
Tutorial/Practical Seminar 12% 60
Expected o Calculated Practical o
Practical % A% % AU 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

Recognize components of Hydropower plant & calculate impact of jet on various profiles.

Evaluate performance of Hydraulic turbine.

W (N |—

Evaluate performance of Steam turbine and explore characteristics of rotodynamic compressors.

4 | Understand reciprocating air compressor and analyze Psychrometric process.

Suggested Reference Books

1 Fluid Mechanics and Hydraulic Machines by R.K. Bansal, Laxmi Prakashan

Fluid Mechanics and Hydraulic Machines by R.K. Rajput , S.Chand and Co.

Fluid Mechanics and Fluid Power Engineering by D.S. Kumar, S.K. Kataria and Sons

Fluid Mechanics and Turbomachines by Das, Madan Mohan, PHI Learning

Refrigeration & Air conditioning by R.C.Arora by PHI Learning

(o)A, B SN RUS R \S]

Applied Thermodynamics by R.K. Rajput , Laxmi Publication

List of Open Source Software/Learning website

1 http://nptel.ac.in

2 www.learnerstv.com

3 http://www.nfpa.com

Seminar/Practical Project/Hands on Project

Sr. . . . Linked
No. Seminar/Project List with Unit
Collect data of capacity and kind of turbine used in different Hydro
1 | power plant of India. (Ukai Hydro Power Plant, Sardar Sarovar Hydro Unit 01
power plant etc.) A
TR e
You are going to car washing center and you are giving your car for washing, now find
2 | force exerted by jet on your car body. Unit 02
Find Overall efficiency of any one hydro power plant in Gujarat. (Ukai
Hydro Power Plant, Sardar Sarovar Hydro power plant etc.) Unit

03,04,05




Collect data of capacity and kind of turbine used in different Thermal -
power plant of India.

(Torrent Power Plant, Gandhinagar Thermal Power Station, Wanakbori
Thermal Power Station etc.)

: 'E;"’F Unit 06,07

o

Find out how you can use air compressor for spray painting? Unit 09

Find out how you can use rotodynamics compressor in aviation? Unit 08

Let’s say you are aeronautical engineer and there is a problem of surging and

choking in axial flow compressor, now how you can recover this problem? Unit 08,09

To Identify Psychrometric processes occuring in air conditioning system. Unit 10




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering (710)
Bachelor of Engineering (B.E.) — Semester - V

Course 017103502 Teaching Scheme
Code:
Course . . Lecture | Tutorial | Practical .. | Total
Name: Machine Design 1 (L) (T) (P) Credit Hours
Category of Professional Core Course (PCC)
Course:
Mathematics 1 (017101191),
Engineering Mechanics (017102291),
. .. | Strength of Materials (017103391) 4 1 2 6 50
Prerequisite .
Course: Manufacturing Technology
) (017103401),
Material Science and Metallurgy
(017103404)
Syllabus
Uni . Teach
. . . Successive .
t Topic Prerequisite Topic Tobic ing
No. p Hours
Design Against Fluctuating Loads
1.1 Stress concentration, Methods of Stress  (017103391-Unit- -
Reducing Stress Concentration. 01)
. . . Types of loads - 5
01 1.2 Endurance limit and fatigue failure (017103391-Unit-01) (10%)
1.3 Factors affecting endurance limit, Mechanical properties -
Notch Sensitivity (017103404-Unit-01)
1.4 S-N Diagram, design for reversed Stress and strain -

stresses and cumulative dama%e n fatigue :017103391-Unit-01 :

Fluctuating Stresses

Tensile and compressive -
stress  (017103391-Unit- 4

01) 8%)
2.2 Combined stresses g‘;ress (017103391-Unit- -
Design of Springs
3.1 Classification of springs (Helical, —
Conical and Volute, torsion, Leaf, Disc, -

2.1 Soderberg, Gerber, Goodman and
02 | modified-Goodman criteria

Special Type) 4
03 | 3.2 Terms used in Compression Spring — -— (8%)

3.3 Helical spring: style of ends, stresses, Stress and strain -

correction factors, and deflection (017103391-Unit-01)

3.4 Design against static and fluctuating Shear stresses -

loads (017103391-Unit-06)




04

05

06

3.5 Concentric springs, surge phenomenon

Shear force (017103391-
Unit-04)

3.6 Helical torsion and spiral springs, shot
peening of springs

Torsion (017103391-Unit-
09)

3.7 Terminology, nipping and Design of

Belt Drives

Deflection (017103391-

4.1 Introduction to Belt Drive, Selection of
a Belt Drive, Types of Belt Drives (Light,
medium and heavy), Types of Belts (Flat
belt, V-belt and circular belt), Material
used for Belts (Leather, cotton, Rubber and
Balata belt)

4.2 Types of Flat Belt Drives (Open belt
drive, Crossed or twist belt drive, quarter
turn belt drive, Belt drive with idler
pulleys, Compound belt drive, Stepped or
cone pulley drive, Fast and loose pulley
drive) and

Length of the belt: open and cross drive

types

Trigonometry and
geometry (017101191-
Unit-02)

4.3 Velocity Ratio of a Belt Drive, Slip of
the Belt and Creep of Belt

4.4 Power Transmitted by a Belt and Ratio
of tensions on tight side to slack side

Coplanar concurrent
forces (017102291-Unit-
02)

4.5 Centrifugal Tension, Maximum
Tension in the Belt and Condition for
maximum power transmission

4.6 Initial Tension in the Belt
Governors

5.1 Necessity of governor, classification of
governors (Centrifugal governors and
Inertia governors)

Moments (017102291-
Unit-03)

5.2 Working principle of centrifugal
Governors
and Terms Used in Governors

Centrifugal forces
(017102291-Unit-02)

5.3 Analysis of Governors (Watt, Porter,
Proell, Hartnell and Pickering Governors)

5.3 Concept of control force, control force
diagram (for Porter and Spring Controlled
Governors)

5.4 Stability of governor, condition for
stability

5.5 Concept of isochronism, sensitivity of
governor

5.6 Characteristics of governors, hunting

Friction Devices: Clutches

6.1Intriduction and Types of clutches Friction (017102291- -
(Positive clutches and Friction clutches) Unit-07)
6.2 Material for Friction Surfaces, Types Friction (017102291- -
of Friction Clutches (Disc or plate clutches | Unit-07)

multi-leaf sBrin% Unit-01)

6
12%)

6
12%)

of %ovemors

5
(10%)




07

08

09

(single disc or multiple disc clutch, Cone
clutches, and Centrifugal clutches)

6.3 Design of a Disc or Plate Clutch by
Considerations for uniform wear and
uniform pressure theory

Basic differentiation and
integration (017101191-
Unit-03)

6.4 Design of Multi-plate clutch and

Friction Devices: Brakes

Friction (017102291-

7.1Introduction and Energy Absorbed by a
Brake, Classification of brakes, Materials
for Brake Lining

7.2 Analysis of brakes: Single Block or
Shoe Brake, Pivoted Block or Shoe
Brake, Double Block or Shoe Brake

Friction (017102291-
Unit-07)

7.3 Design of Simple Band Brake,
Differential Band Brake, Band and Block
Brake, Internal Expansion Shoe Brake

Dynamometers and Strain Gauges

Moments (017102291-
Unit-03)

8.1 Classification of dynamometers

8.2 Prony brake and rope brake
dynamometers

Moments and couple
(017102291-Unit-03)

8.3 Hydraulic, belt
dynamometers

transmission

Belt drives (D-007-Unit-
05)

8.4 Epicyclic-Train and Bevis-Gibson
torsion dynamometers

Torsion (017103391-Unit-
09)

8.5 Strain ~ measuring  instrument
(Measurement of strain: Mechanical strain
gauges, electrical strain gauges, strain
gauge: materials, gauge factors, theory of
strain gauges and method of measurement,
bridge arrangement, temperature

Threaded Joints

9.1 Introduction to Threaded joint,
Terminology of Screw Threads and Basic
types of screw fastening,

9.2 Cap and Set screw, Bolt of Uniform
strength

9.3 locking devices (Jam Nut, Castle Nut,
Split nut, Locking with Setscrew, Locking
with Spring Washer)

9.4 Design of Bolted Joint: Simple and
Eccentric loading (Eccentric Load Acting
Parallel to the Axis of Bolts and Eccentric
Load Acting Perpendicular to the Axis of
Bolts)

Stress and types of stress,
Strain and types of strain
(017103391-Unit-1.2)
Moment of a force,
Principle of moments,
Couples, Equivalent
couples (017102291-Unit-
3.1)

9.5 Torque requirement for bolt tightening

9.6 Design of turnbuckle

9.7 Screw thread measurement, Errors in

Centrifu%al Clutch Unit-07=

5
(10%)

(Onlz Theog)

(6%)

comBensation. :

6
12%)




threads
9.8 Screw thread gauges, measurement of -—-
element of the external and internal -

threads, thread caliBer gauges
Welded Joints

10.1 Introduction of welded joints, -
Advantages and Disadvantages of welded | Welding processes
Joints over Riveted Joints, stress relieving | (017103401-Unit-06)
of welded joints
10.2 Types of Welded Joint (Lap and Butt -
Joint) 6
10 | 10.2 Strength of butt, Parallel and - (12%)
Transverse fillet joint o
10.3 Maximum Shear Stress in Parallel
Fillet Weld and Maximum Shear Stress in integration (017101191-
Transverse Fillet Weld Unit-03)

10.4 Ecgeptrlc lqad in the plan.e of weld, Torsion (017103391-Unit- -
welded joint subjected to bending and 09)

torsion

Basic differentiation and -

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 4 T: 1 P: 2
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each
subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Tﬁzgrpor Total Y
(Theory or ry Subject| Category 0 Marks Weightage
. Practical) . Weightage
Practical) . Credit
Credit
Theory MCQ 25% 30
Theory 0
Theory Descriptive 0% 00
5 Formulas
Theory and 17% 20
Derivation
Theory Numerical 42% 50
Expected o Calculated o
Theory % S 6 |Theory % SEE 100
Practical Ind1'V1dua1 10% 60
Project
Practical Grop P 0% 0
Project
1
Internal
Practical Prac‘uca} 0% 0
Evaluation
(IPE)




Practical Viva 6% 40

Practical Seminar 0% 0
Expected
Practical 16% Calculated | o0, 100
% Practical %
Overall % 100% 100% 200

Course Outcomes

Upon completion of the course students will be able to

1 Analyze variable stresses induced in components subjected to fluctuating loads and calculate stresses
and deflection in design of springs.

2 Design different dimensions and parameters like speed & power transmitted in Belt Drives and
Governors.

3 Evaluate power lost in friction and design parameters to design friction devices like Clutches, brakes
and dynamometers.

4 Compute design calculations of components joined by Threaded and Welded joints based on design

procedure.

Suggested Reference Books

1

Design of Machine Elements by V B Bhandari, McGraw Hill.

Fundamentals of Machine Component Design by R C Juvinall, Wiley.

Machine Design: Fundamentals and Applications by P C Gope, PHI.

Machine Design an Introduction by R L Norton, Pearson.

Mechanics of Materials by E J Hearn, BH.

Theory of Machines by S S Rattan 4/e, McGraw-Hill.

Theory of Machines and Mechanisms by J. Uicker, Gordon R Penstock and J.E. Shigley, Oxford.

Mechanism and Machine Theory by A G Ambekar, PHI.

Nel o R ENE o N LU, | FN QOS] | \S]

Machine Drawing by K C John, PHI.

List of Open Source Software/Learning Website

1 http://nptel.ac.in

2 https://www.coursera.org

3 | https://www.edx.org

4 | https://in.linkedin.com

5 https://www.skill-lync.com




Real Practical Problem/ Hands on Project

Sr. . Linked
No. Real Practical Problem with Unit

Fatigue failure analysis of a helical compression spring for a heavy it
vehicle's suspension system. )

1 Unit 01,02
How much force apply on spring for controlling the motion, as in
brakes and clutch in automobile. )

2 Unit 03
Design of leaf spring for bus.

3 Unit 04
Belt and drive analysis of flour mill.

4 Unit 05
In automobile, controlling the RPM of an engine by regulating the fuel
supply.

5 Unit 06
Design of single-plate for four wheeler

6 Unit 07
Design of block brake for train T i

7 oo | Unit 08
Measure torque and power of pelton wheel turbine using rope ;#
brake dynamometer.

8 Unit 09
Suggest the process for joining elbow in pipe.

9 Unit 10




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering (710)

Bachelor of Engine

ering (B.E.) — Semester - V

Course Code: 017103503 Teaching Scheme
. Lecture | Tutorial | Practical . Total
Course Name: Modern Manufacturing Processes and Systems (L) (T) (P) Credit Hours
Category of Course: | Professional Core Course (PCC)
Physics (017101192), 3 1 2 5 40
Prerequisite Course: | Conventional Machining Processes (017103302),
Manufacturing Technology (017103401)
Syllabus
Unit Teaching
Topic Prerequisite Topic Successive Topic
No. p q p p Hours
Non-Conventional Machining Processes-I
. . .. Conventional machining processes -
1.1 Definition, need of non-conventional machining processes (017103302-Unit-all) s
01 1.2 Classification based on energy involved — - (12%)

1.3 Water jet machining, abrasive water jet machining

1.4 Ultrasonic machining process

Ultrasonics (017101192-Unit-03)

1.5 Advanced fine finishing process: abrasive flow machining

Non-Conventional Machining Processes-11

2.1 Electro discharge machining (EDM), wire-cut EDM

2.2 LASER beam machining, LASER cutting

LASER beam welding (017103401-
Unit-07)

3.4 Role of management in CAM, role of manufacturing
engineers

CAM concepts (017103503-Unit-03)

3.5 Concepts of computer integrated manufacturing, impact of

NC-CNC Machines

CAM concepts (017103503-Unit-03)

4.1 Evolution of NC, CNC machines

4.2 NC and CNC technology: types, classification

Classification of manufacturing process
and machine tools (017103302-Unit-

6.3 Part classification and coding systems

Machining processes (017103302-Unit-
all)

6.4 PFA, FFA, cell design, rank order clustering(also

SAFMz

4
D . Electron beam welding (017103401- - 10%
02 2.3 Electron beam machining, ion beam machining Unit-07) (10%)
2.4 Electro-chemical machining, electro-chemical grinding . -
Conventional machining processes -
2.5 Importance/ Advantages of NCM (017103302-Unit-all)
Fundamentals of Computer Aided Manufacturing
3.1 Computer aided manufacturing: definition, concepts, . -—-
objectives and scope
3.2 Nature and type of manufacturing system, evolution - - 3
03 3.3 Advantages of CAM CAM concepts (017103503-Unit-03) — (8%)

CIM on Bersonnel, CIM wheel to understand basic functions

3

04 01) (8%)

4.3 Construction details, controllers, sensors and actuators, | Construction of lathe machine with its -

CNC hardware: re circulating ball screw, anti-friction slides, | accessories and attachments

step/servo motors. (017103302-Unit-03)

4.4 Axis designation -— —

4.5 NC, CNC and DNC — -—

Part Programming

5.1 Fundamentals of part programming -—- -

5.2 Types of format - -
o5 5.3 Important G-code and M-code and their applications 3)2115713 03?82?51;%01;1 nd tool - motion - (146%)

5.4 Part programming of turning centre Lathe operations (017103302-Unit-03) -

5.5 Part programming of machining centre g;)}i%elsogg(r)gl.l[l}ﬁi _((:)u6t)ters and operations --

5.6 Introduction to advance concepts like subroutines, do | Fundamentals of part programming, -—-

loops, canned cycles, parametric sub routines 017103503-Unit-05

Group Technology

6.1 Current scenario in industries and need of group -

technology B 3
06 6.2 Introduction: group technology philosophy --- - (8%)




numerical) and Hollier Method (Also Numerical),composite
part concepts

Flexible Manufacturing System

7.1 Introduction, definition of FMS

7.2 Components of FMS, need of FMS, FMS objectives

Group technology(017103503-Unit-06)

7.3 Flexibility and types of flexibility in FMS

Need of group technology(017103503-

07

Unit-06)
7.4 Different FMS layouts, their applications and advantages, | PFA, FFA, cell design(017103503- -
comparison of different FMS layouts Unit-06)
7.5 Automated material handling systems -—- -
Automated material handling -—-

7.6 Automated storage and retrieval system

system(017103503-Unit-07)

7.7 Automated guided vehicles: basic structure, types and

Additive Manufacturing

8.1 Introduction to additive manufacturing, need of additive
manufacturing, advantages of additive manufacturing

Machining processes(017103302-Unit-
all)

08

8.2 Additive manufacturing processes: types and principles

8.3 3D printing technology: manufacturing, materials and
scope

8.4 Limitations of additive manufacturing

Robot Technology

9.1 Introduction, anatomy of robot, law of robot,

9.2 Robot coordinate systems

9.3 Actuators and sensors used in robots

Anatomy of robot(017103503-Unit-09)

09

9.4 Various gripers used in robots and their application

9.5 Robot programming, specification of robots

Anatomy, actuators, sensors, gripers of
robots(017103503-Unit-09)

Integrated Production Management System

10.1 Introduction

CIM(017103503-Unit-03)

10

10.2 PPC fundamentals, problems with PPC

10.3 CAPP, concepts of expert system in manufacturing and
management information system.

PPC(017103503-Unit-10)

6.5 Advanta%es of %rouB technolo%z — —

4
(10%)

aBBIications R E—

3
8%)

8.5 ABBIication of additive manufacturing — —

6
(14%)

9.6 AEEIications of robots — —

3
8%)

Major Components/ Equipment

Sr. No. Component/Equipment

1 CNC Lathe Machine

2 CNC Milling Machine

3 Laser Cutting Machine

4 FDM 3D Printing Machine

Sr No. Practical Title Link to Theory Syllabus

1 Laser Cutting Unit-2
2 Construction and Working of NC/CNC Machine Tools Unit-4
3 Configuration of CNC Machines Unit-4
4 Manual Part Programming for CNC Milling & Lathe Unit-5
5 Study of tool paths for Milling and Turning cycles Unit-5
6 Group Technology Unit-6
7 FMS — Introduction & System Elements Unit-7
8 Rapid Prototyping Unit-8




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 1 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group
("(l“;l:(e):)lf (Theory | Total
or y or Subject| Category % Weightage Marks Weightage
Practical) Practical) | Credit
Credit
Theory MCQ 45% 56
Theory 0
Theory Descriptive 33% 4l
4 Formulas
Theory and 0% 0
Derivation
Theory Numerical 2% 3
Expected o Calculated o
Theory % AU Theory % AU 100
5 . .
Practical Indl.V1dual 0% 0
Project
Practical Grqup 0% 0
Project
Internal
1 .
Practical Practlcql 0% 0
Evaluation
(IPE)
Practical Viva 7% 35
Practical Seminar 13% 65
Expected Calculated
Practical 20% Practical 20% 100
% %
g}vera" 100% 100% 200

Course Outcome

Upon completion of the course Students will be able to

Formulate Non-Conventional Machining Processes, encompassing the definition and necessity, its classification based on various energy and
recognize the importance and advantages.

Review Computer-Aided Manufacturing fundamentals and CIM concepts, as well as build expertise in NC-CNC Machines, demonstrate skill in Part
Programming, involving format types, G-code, M-code, and advanced concepts for turning and machining centers.

Build proficiency in Group Technology, encompassing the understanding of industry needs, group technology philosophy, part classification, PFA,
FFA, cell design, and clustering methods, as well as formulate Flexible Manufacturing Systems, covering FMS components, objectives, flexibility
types, layouts, and automated material handling systems, storage, retrieval systems, and guided vehicles along with Additive Manufacturing,
covering its introduction, necessity, advantages, process types, 3D printing technology, limitations, and applications.

Develop and review robot anatomy, coordinate systems, actuators, sensors, grippers, programming, and applications, as well as exhibit competence
in Integrated Production Management System, encompassing PPC fundamentals, CAPP, expert system concepts, and management information
systems in manufacturing.

Suggested Reference Books

Manufacturing Science by A. Ghosh, and A. K. Mallik, Affiliated East-West Press Pvt. Ltd. New Delhi

Nontraditional Manufacturing Processes by G.F. Benedict, Marcel Dekker, Inc. New York

Advanced Machining Processes by V. K. Jain, Allied Publishers Pvt. Ltd.

Automation, Production Systems and Computer Integrated Manufacturing by Mikell P Groover, Pearson Education

Flexible Manufacturing Cells and System by William. W. Luggen Hall, England Cliffs, Newjersy

Robotics Technology and Flexible Automation by S R Deb, S Deb, McGraw Hill Education Private Limited.

Computer Numerical Control by P. Radhakrishnan, New Central Book Agency

Materials and Processes in Manufacturing by E. P. DeGarmo, J. T Black, R. A. Kohser, Prentice Hall of India, New Delhi

Manufacturing Processes for Engineering Materials by Serope Kalpakjion and Steven R. Schmid, Pearson Education

Rapid Prototyping: Principles and Applications in Manufacturing by Chua C K, Leong K F, Chu S L, World Scientific

Rapid Prototyping: Principles and Applications in Manufacturing by Noorani R, John Wiley and Sons.

o= ||| |b|wi|—

Rapid Prototyping: Theory and practice by Kamrani A K, Nasr E A, Springer

List of Open Source Software/Learning website

1 http://nptel.ac.in/

2 http://www.ocw.mit.edu

3 http://www.factoryoffactories.com

4 https://academy.autodesk.com

5 CNCSimulator (CNC Simulation Software)
6 Ultimaker Cura (3D Printing Software)







LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering (710)

Bachelor of Engineering (B.E.) — Semester — V

Course Code: | 017103591 Teaching Scheme
Tota
Course Lectu Tl.lto P.ract Cre 1
Name: Heat Transfer re (L) rial ical dit | Hou
M | ® .
Category of | Professional Core Course (PCC)
Course:
Mathematics 1 (017101191), Physics
(017101192), 0 2 6 50
Prerequisite | Electrical and Electronics Engineering
Course: (017102292),
Thermodynamics 1 (017103301), Fluid
Mechanics (017103491)
Syllabus
Teac
%I::.t Topic Prerequisite Topic | Successive Topic 11_1110111%
S
Conduction: 1-D Steady State Heat Conduction
1.1 Modes of heat transfer
1.2 Thermal conductivity and
diffusivity
1.3 Heat conduction through plane
and composite walls . . .
| Basic dlfff;f:;:ggﬁ 24 Critical thickness
1.4 Heat conduction through hollow (017101191-Unit-03) of
01 | and composite cylinders and spheres Insulation(017103591- 9
Unit-02) (18%)
DC circuits -
1.5 Electrical analogy and overall heat | (017102292-Unit-01)
transfer coefficient Modes of heat transfer
(017103591-Unit-1.1)
Steady state heat -
. . . conduction
1.6 Critical thickness of Insulation (017103591-Unit-1.1,
1.2,1.3)
Heat Transfer from Extended Surface
2.1 Purpose of fins and heat flow ---
throughrrr)ectangular fin Modes of heat .transfer
- (017103591-Unit-1.1), 6
02 .2'2 Infinitely .long fin and fin Basic  differentiation o o
insulated at the tip . } (12%)
- - - — and integration
2.3 Fin losing heat at the tip of finite (017101191-Unit-03) -
length
2.4 Efficiency and effectiveness of | All cases of fin --—-




03

04

05

06

fin.

(017103591-Unit-2.1,

3.1 Lump system

3.2 Transient heat conduction

Convection: Forced Convection

Heat capacity

(017103301-Unit-1),
Basic differentiation
and integration

4.1-Dimensional analysis applied to
forced convection

Dimensional analysis
(017103491-Unit-7)

4.2 Dimensional less numbers-
Reynolds, Prandtl, Stanton

Reynolds number
(017103491-Unit-10.1)

4.3 Thermal and hydrodynamic
boundary layer thicknesses

4.4 Empirical correlations for forced

Convection: Free Convection

5.1-Dimensional analysis applied to
free convection

Dimensional  analysis
(017103491-Unit-7)

5.2 Characteristic length or equivalent
diameter

5.3 Dimensional less numbers-
Nusselt, Grashoff, Prandtl

5.4 Empirical correlations for free

Thermal Radiation: Basic Relati

ons

6.1 Electromagnetic waves and its
spectrum

Waves  (017101192-
Unit-05)

6.2 Stefan-Boltzmann law

Modes of heat transfer
(017103591-Unit-1.1)

6.3 Radiation properties (Emission
properties absorption and reflection of
radiant energy, emission, black and
non-black bodies)

Waves  (017101192-
Unit-05)

6.4 Laws of radiation — Planck,
Wein’s displacement, Kirchhoff

6.5 Intensity of radiation and solid
angle, Lambert’s cosine law.

Thermal Radiation Between Sur

Trigonometry and
geometry (017101191-

Unit-02)

faces

7.1 Radiation heat exchange between
black surface

Intensity of radiation
and solid angle
(017103591-Unit-7.5)

7.2 Geometric configuration factor

2.2, 2.3:

Conduction: Unsteady State Heat Conduction

3
(6%)

1017101 191-Unit—03=

5
(10%)

convection (Flat Blate, czlinder, tube)

5
(10%)

convection (Flat Blate, czlinder, tube)

5
(10%)

07 | 7.3 Grey body radiation exchange -—- a 050 %)
between surfaces of unit configuration - 0
factors
7.4 Electrical analogy to simple | DC circuits o
problems and radiation shield (017102292-Unit-01)

08 Heat Exchangers analysis by LMTD Method 5
8.1 Classification and analysis of heat | Heat capacity | (10%)




exchanger (017103301-Unit-1)

8.2 LMTD calculation for parallel | Heat capacity | 9.1 & 9.2 Effectiveness
flow heat exchanger (017103301-Unit-1), — NTU method for
Basic  differentiation | parallel &counter flow

83 LMTD calculation for counter

and integration | heat exchanger
flow heat exchanger & &

(017101191-Unit-03) (017103591-Unit-09)
8.4 Fouling factors and overall heat - -—-
transfer coefficient

Heat Exchangers analysis by NTU Method

9.1 Heat exchanger Effectiveness & - -

09 | Number of transfer unit 5
9.2 Effectiveness — NTU method for | LMTD for Parallel & -- (10%)
parallel flow heat exchanger Counter flow Heat

9.3 Effectiveness — NTU method for | exchanger (017103591- ---

counter flow heat exchan%er Unit-08)
Application of Solar Heat Transfer (Only Theory)

10.1 Introduction —
10 10.2  Solar Radiation Geometry --- -
(Altitude  angle, Zenith angle,

Azimuth angle) 2
10.3 Natural Circulation Solar Water - 4%)
Heater

10.4 Forced Circulation Solar Water | Modes of Heat transfer -

Heater (017103591-Unit-01)

10.5 Passive Solar Distillation (Single -
slope solar still)

Major Components/ Equipment

Sr.
No. Component/Equipment
1 Thermal conductivity measuring apparatus by spherical method
2 Thermal conductivity measuring apparatus by cylindrical method
3 Pin fin apparatus
4 Natural convection apparatus
5 Forced convection apparatus
6 Stefan-Boltzmann apparatus
7 Emissivity measurement apparatus
1\?5, Practical Title Llng};?a{l;iory
To find thermal conductivity of insulating powder by spherical method Unit-1
2 To find thermal conductivity of a given insulating materials by cylindrical .
method Unit-1
3 To find heat transfer through pin fin apparatus Unit-2
4 To find surface heat transfer coefficient for force convection heat transfer Unit-4
5 To find out coefficient of natural convection Unit-5
6 To find emissivity of given plate Unit-6




7 To find Stefan BoltZman constant by Stefan Boltzman apparatus

Unit-6

8 To determine heat loss in Pipe-in-Pipe heat exchanger

Unit-8

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 5 T: 0 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each
subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or| Group (Theory or SE?::L ¢ Catesor % Marks
Practical) Practical) Credit Cr él dit gory Weightage| Weightage
Theory MCQ 16% 19
Theory Theory Descriptive 0% 0
S Formulas and o
Theory Derivation 34% 40
Theory Numerical 34% 41
Expecteoi Theory 84% ] g;alculated Theory 84% 100
Practical Individual Project 0%
Practical Group Project 0%
. Internal Practical o
Practical 1 Evaluation (IPE) 11% 70
Practical Viva 5% 30
Practical Seminar 0% 0
Expected o Calculated Practical o
Practical % L % AU 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

identify the modes of heat transfer for given practical applications

analyze the performance of convective heat transfer coefficient for free and force convection.

apply the concepts of radiation heat transfer phenomena.

AlWIN| —

evaluate and design of heat exchanger and understand the basic concept of heat transfer for solar
thermal applications.




Suggested Reference Books

1 Heat and Mass Transfer by R K Rajput, S.Chand Publication

2 Heat and Mass Transfer: Fundamentals and Application by Yunus Cengel, McGraw Hill

3 Heat and Mass Transfer by P.K. Nag, McGraw Hill

4 | Heat Transfer by J P Holman, McGraw Hill

5 Heat Transfer: Principles and Applications by Dutta, Binay K, PHI Publication

6 R. C. Sachdeva, Fundamentals of Heat and Mass Transfer, New Age International Publications,

2012.

List of Open Source Software/Learning website

1 nptel.ac.in

2 Cosmolearning.org

3 www.learnerstv.com

4 MIT OCW lecture on introduction to heat transfer

5 Engineering Wikia-Heat Transfer

6 Heat and Mass Transfer — Mechanical Engineering Handbook

Practical Project/Hands on Project

Sr.
No.

Linked

Project List with Unit

Measure the Thermal Conductivity of a Material.
Determine the thermal conductivity of the sample with the help of thermocouple and Unit 01
heater.

Heat Loss through a Wall

Find out heat loss from the wall of your house on particular day.
Data needs f Unit 01
1. Hight, Width and Thickness of the wall il '
2. Thermal conductivity of the material of the wall p i
Inner and outer surface temperature of the wall !

Increase heat transfer rate of radiator wall by using extended ...
surfaces. (Fins)

Data needs Unit 02
1. Temperature of wall
2. Extended surface’s material properties and dimensions
Surrounding fluid thermal properties

Predicting the Time of Death
A person is found dead at particular time in a room. From the temperature of the body Unit 03
find out the time when he was died

Cooling by Forced air
If there is a hot cup of tea on a table under a fan. Find out heat transfer rate 3 g 3

by convection mode of heat transfer for both conditions.
1. When fan is off
2. When fan is on

Unit 04,05




Emission of Radiation (Visible Range) from a Lightbulb
The temperature of the filament of an incandescent lightbulb is 2500 K.
Assuming the filament to be a blackbody, determine the fraction of the

Unit 06,07
radiant energy emitted by the filament that falls in the visible range D

Design Heat Exchanger

Design heat exchanger for cool of hot water. Unit 08,09

Heat Transfer Analysis of Solar Water Heater

To understand heat transfer analysis of Solar water heater. Unit 10




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Mechanical Engineering

Bachelor of Engineering (B.E.) — Semester - VI

Course Code: 017103601 Teaching Scheme
. . Lecture Tutorial | Practical . Total
Course Name: Dynamics of Machinery (L) (T) P) Credit Hours

Category of Course: | Professional Core Course (PCC)

Engineering Mechanics (017102291), 4 1 0 5 40
Strength of Materials (017103391)

Prerequisite Course:

Syllabus
. Teachi
Unit . o . eachi
Topic Prerequisite Topic ng
No.
Hours
Balancing of Rotating Masses
1.1 Concept of static and dynamic balancing Centrifugal force (017102291-Unit-02) 5
01 i in si i i 12%
1.2 Apalysm of effect of unbalanced masses in single plane and multiple plane in Moments and couple (017102291-Unit-03) (12%)
rotating elements
1.3 Numerical based on bearin% reactions. -

Balancing of Reciprocating Masses 5
02 2.1 Balancing of reciprocating mass _— (12%)
2.2 Balancing of locomotives -

2.3 Effects of Bartial balancin% in locomotives, secondag balancin% -—
Gyroscope
3.1 Angular velocity and angular acceleration 4
Moments and couple (017102291-Unit-03) (10%)

03 3.2 Gyroscopic couple

3.3 Gyroscopic effect on naval ships and aero plane
3.4 Stability of an automobile four-wheeler

Gyroscopic couple (017103601-Unit-10.2)

Introduction to Mechanical Vibrations
4.1 Phenomenon of vibration (Cause, advantages, and disadvantages) 3

04 4.2 Simple harmonic motion (Terminology and basic Concepts) Waves and Motion (G-002-Unit-05) (8%)
4.3 Types of vibration

4.4 Eﬂuivalents of sBrin%s and damBers sSBrin% force and damBin% force:

Undamped Free Vibrations

5.1 Determination of natural frequency by equilibrium method Inertia force (017102291-Unit-02) 3
05 5.2 Energy method — (8%)
5.3 Rayleigh’s method Simple harmonic motion (017103601-Unit-3.2)

5.4 UndamBed free transverse vibration —
Damped Free Vibration

6.1 Dampers and methods of damping Types of Damping (G-002-Unit-5.5)
06 6.2 General solution for damped free vibration and damping coefficient and factor - 5
6.3 Under damped, over damped and critical damped system General solution for damped free vibration (12%)

6.4 Damped natural frequency and logarithmic decay %(J)rgéroj:r?ll ;13111(1(5_157%())3 601-Unit-5.3)
Damped Forced Vibration
7.1 Analytical solution of forced vibrations with harmonic excitation system and | Inertia force (017102291-Unit-02)
vector representation Damping force (017103601-Unit-5.1) 5
07 7.2 Magnification factor -— (12%)
7.3 Phase difference and transmissibility on frequency of excitation for various
damping factors

7.4 Concept of vibration isolation

Analytical solution of forced vibrations
(017103601-Unit-6.1)

Torsional Vibration

08 8.1 Zero frequency and node Point
8.2 Torsionally equivalent shaft Torsion (017103391-Unit-09)
8.3 Torsional vibration in single rotor and two rotor system

3.5
9%)

Rotating Unbalance
9.1 Whirling of shaft -—- 3
09 9.2 Critical speed of a shaft carrying rotor with and without damping. --- (8%)

9.3 Application of Dunkerley’s method for estimating the critical speed of shafts Shear force and banding moment

:Ol7103391-Unit—O4:




Vibration Measurement

10.1 Vibration measurement process -—

10.2 Classification of vibration measuring instruments - 3.5
10 10.3 Vibrometers-Amplitude measuring instruments Damped forced vibration (017103601-Unit-06) 9%)
10.4 Velocity pick-ups and acceleration pick-ups -
10.5 Frequency measuring instruments -
10.6 Measurement of damping Logarithmic decay (017103601-Unit-5.4)
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 4 T: 1 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory | Group (Theory or Total
. o . .
el el Practical) Credit Subje.ct Category % Weightage Marks Weightage
Credit
Theory MCQ 26% 26
Theory Theory Descriptive 00% 00
5 Formulas and o
Theory Derivation 19% 19
Theory Numerical 55% 55
})Expected Theory 100% Salculated Theory 100% 100
% 5 %
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical 0% 0
! Evaluation (IPE) °
Practical Viva 0% 0
Practical Seminar 0% 0
Expected o Calculated o
Practical % b Practical % e 2
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1

Minimize unbalance in mechanical systems by means of static and dynamic balancing.

2 Understanding the gyroscopic effect and fundamentals of mechanical vibrations with the application of different methods to derive the equation of
motion.

3 Analyze damped free and force vibration.

4 Demonstrate the torsional vibrations, determine critical speed of the shaft and understand vibration measuring instruments.

Suggested Reference Books

1

Theory of Machines by S. S. Rattan, McGraw Hill Education

Mechanical Vibrations by S S Rao, Pearson.

Kinematics and Dynamics of Machinery by R L Norton, McGraw-Hill.

Theory of Machines by R. S. Khurmi and J. K. Gupta, S. Chand and Company Ltd.

(VN ESN LUV R | )

Dynamics of Machinery by Farazdak Haideri, Nirali Prakashan

List of Open Source Software/Learning website

1

http://www.nptel.ac.in

www.skill lync.com

www.edx.com

2
3
4

www.Coursera.org

Real Practical Problem/ Hands on Project

Sr. No.

Real Practical Problem Linked with Unit

Calculate the Static and dynamic balancing of peltonwheel turbine.

Unit 01




How to do wheel balancing of a car and by which equipment?

Unit 02
Calculate frequency of a swing in any garden nearby your home, and check is it equal to what we found
in class.
Unit 03,04
Find the Damping factor of a door closer by checking the displacement and velocity at a particular time interval. A
e Unit 05
Suppose you are riding your bike over a uneven road surface find out critical speed and Amplitude of
Vibration in your bike..
Data you have to gather:- .
1. Compression of spring because of weight Unit 06
2. Amplitude and wavelength of road profile approximated by a sine wave
3. Speed of Bike?
Find out frequency of torsion vibration by viscous damping method. Unit 07
In machine one shaft is attached horizontally is simply supported at both ends by bearings. A rotor is attached at middle of the Unit 08.09

horizontal shaft.

If there is a racing car and it will overturn, what are the causes of overturning and accident due to
motion effects?

‘.

Unit 10




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Mechanical Engineering

Bachelor of Engineering

(B.E.) — Semester - VI

Course Code:

017104601

Teaching Scheme

. . . . Lecture | Tutorial | Practical . Total
Course Name: Quality and Reliability Engineering (L) (T) (P) Credit Hours
Category of Course: | Professional Elective Course (PEC) 3 0 0 3 30
Prerequisite Course: | Mathematics 2 (017101291)
| | Syllabus |
Unit . o . Teaching
No. Topic Prerequisite Topic Succesive Topic Hours
Introduction
1.1 Quality concept, cost of quality -—- -
1.2 History of TQM - ---
1.3 Definition, Concept and Features of TQM - --- 3
01 1.4 GURUS of TQM. - - (10%)

04

05

06

07

1.5 Awards in Quality management

1.6 Applications of TQM

1.7 Case studies on successful TQM implementation

Customer and employee focused leadership

Basic concepts of TQM (017104601-

2.1 Deming philosophy

2.2 Characteristics of a good leader

TQM Tools and Techniques

4.1 Benchmarking, Quality function Deployment

4.2 Failure Mode and Effect Analysis

4.3 Total productive maintenance

4.4 Affinity, tree and matrix diagrams

4.5 Why why analysis, Forced field analysis

4.6 case studies

Statistical process control

Unit-04),

Concepts of TQM tools (017104601-
Basic

Statistics :Ol7101291-Unit—10:

Probability and

5.1 Fundamentals of statistics

5.2 Control charts for variables and attributes

5.3 Measurement system analysis

5.4 Seven quality control tools(Check Sheet,cause and effect
Diagram,Control chart,Histogram,Pareto chart,scatter
diagram,Stratification)

Introduction to Design of Experiments

6.1 Introduction, Taguchi Method, loss function

6.2 Orthogonal arrays

6.3 Signal to noise ratio

6.4 Parametric design

Quality by Design

7.1 Introduction

7.2 Objectives of Quality by Design

Unit-01 :

2.3 Ethics, core values and framework - - 3
02 2.4 (;ustomer perception of quality, feedback and converting them into N — 12%)
specifications
2.5 Employee motivation and teamwork - —
Concepts of customer and employee -—-
2.6 Case studies focused leadership (017104601-Unit-
02)
Continuous Process Improvement
3.1 Introduction to process & Juran Trilogy - -
3.2 Types of problems & improvement strategies -—- —
3.3 PDSA CYCLE - —
3.4 Lean Manufacturing- 5S, Kaizen - - 4
03 | 3.5Six Sigma — . (12%)
3.6 Poka Yoke, Mistake proofing - -
Concepts of continuous process -—-
3.7 Case studies on current research in Continuous process improvement gr:l 5 jrgver}?reolgabj(l(j)t;ﬂo:f(? ng;ﬁfgs’

=017101291—Unit-10=

3
12%)

3
(10%)

5.5 Exameles based on SPC — -

3
(8%)

6.5 Tolerance desi%n — o

2
8%)




7.3 Design for Six Sigma (DFSS) - —
7.4 Tools for Quality by Design - —

7.5 case studies Concepts of quality by design -
(017104601-Unit-07)

Reliability
8.1 Concept and Components - —
8.2 Types of failure — Reliability of system - - 3
8.3 Success and Failure models in series and parallel — Methods of . T (10%)

achieving higher reliability
08 8.4 Concept of maintainability and availability — Weibull Distribution -—-
(Bath Tub curve),
8.5 Comparison with reliability, MTBF & MTTF --- ---
Concepts of reliability (017104601- ---
8.6 case studies Unit-08), Basic Probability and
Statistics (017101291-Unit-10)

Quality Management Standards
9.1 The ISO 9001:2000 Quality Management System Standard - ---
9.2 The ISO 14001:2004 Environmental Management System Standard - ---
9.3 ISO 27001:2005 Information Security Management System -—- -—- 3

09 | 9.41SO/ TS 16949:2002 for Automobile Industry - CMMI 9%)

Fundamentals and Concepts

Concepts of ISO 9001, ISO 14001 -
9.5 Case studies related to ISO 9001, ISO 14001 and ISO / TS 16949 and ISO / TS 16949 (017104601-

Unit-09=
World Class Manufacturing
10.1 Concept of World Class Manufacturing, Philosophy and Evolution -

of WCM
10.2 Hall’s framework of Value-added engineering, Toyota Production . - 3
10 system 9%)
10.3 Schonberger’s framework of WCM, Gunn’s model of WCM, . - 0
Maskell model of WCM
10.4 America and India’s best plants model of WCM - -—-
. ) Concepts of world class -—-
10.5 Case studies on World Class Manufacturing manufacturing (017104601-Unit-10)
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 3 T: 0 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or Practical) Total Subject Categor % Marks
Practical) Credit Credit sory Weightage Weightage
Theory MCQ 100% 100
Theory Theory Degcrlptlve (Mainly 00% 0
3 Programming)
Theory Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 100% 3 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of course, student will be able to

Develop an understanding on quality management philosophies and frameworks.

Develop in-depth knowledge on various tools and techniques of quality management.

Learn the applications of Reliability and Design.

Develop analytical skills for investigating and analyzing quality standards to achieve world class manufacturing

AW |—




Suggested Reference Books

1 Total Quality Management: Dale H.Besterfield, et al., Pearson Education Asia

Total Quality Management: Subburaj Ramasamy, Tata McGraw Hill

Quality Control and Total Quality Management, Jain, Khanna Publications, New Delhi

Total Quality Management, Poonia & Sharma, Khanna Publishing House

Total Quality Management, Gopal, PHI Publication

Total Quality Management and Operational Excellence by John S. Oakland, Routledge Publication

NN [wW N

Total Quality Management Key Concepts and Case Studies, D.R. Kiran, Butterworth-Heinemann Publication

List of Open Source Software/Learning website

1 http://nptel.ac.in/

2 http://www.minitab.com/
3 http://www.r-project.org/
4 http://www.coursera.org/
5 http://www.python.org/
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