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Knowledge and Attitude Profile (WK)

WKI1: A systematic, theory-based understanding of the natural sciences applicable to the discipline and
awareness of relevant social sciences.

WK2: Conceptually-based mathematics, numerical analysis, data analysis, statistics and formal aspects of
computer and information science to support detailed analysis and modelling applicable to the discipline.

WK3: A systematic, theory-based formulation of engineering fundamentals required in the engineering
discipline.

WK4: Engineering specialist knowledge that provides theoretical frameworks and bodies of knowledge for
the accepted practice areas in the engineering discipline; much is at the forefront of the discipline.

WKS: Knowledge, including efficient resource use, environmental impacts, whole-life cost, re-use of
resources, net zero carbon, and similar concepts, that supports engineering design and operations in a
practice area.

WKG6: Knowledge of engineering practice (technology) in the practice areas in the engineering discipline.

WKT7: Knowledge of the role of engineering in society and identified issues in engineering practice in the
discipline, such as the professional responsibility of an engineer to public safety and sustainable
development.

WKS: Engagement with selected knowledge in the current research literature of the discipline, awareness
of the power of critical thinking and creative approaches to evaluate emerging issues.

WKY9: Ethics, inclusive behavior and conduct. Knowledge of professional ethics, responsibilities, and
norms of engineering practice. Awareness of the need for diversity by reason of ethnicity. gender, age.
physical ability etc. with mutual understanding and respect. and of inclusive attitudes.

PROGRAM SPECIFIC OUTCOMES - At graduation, students will be able to provide:
PSO1: Applying Mechanical Engineering to Global Challenges .
Develop an attitude to meet global challenges and apply the knowledge of mechanical engineering to solve
problems related to thermal, design, manufacturing, and interdisciplinary fields.

PSO2: Technology-Driven Solutions for Industry & Society

Demonstrate knowledge and skill for solving social, real industrial problems using modern software and
hardware tools.

PSO3: Utilizing Mechanical Engineering for Emerging Technologies

Utilizing the knowledge of Mechanical Engineering to work effectively in cutting edge technologies such

as Robotics, Artificial Intelligence, Mechatronics, and Automation.
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AEC: Ability Enhancement Course

VAC: Value addition Course

SEC: Skill Enhancement Course

MDC: Multidisciplinary Course

Level of courses: There will be 5 level of courses on the basis of learning outcome and difficulty

levels distributed across semesters in ascending order.

Level-1 (0-99), Level-2 (100-199), Level-3 (200-299). Level-4 (300-399), Level-5 (400-499)
courses shall be pre-requisite, introductory, intermediate, higher level, and advanced courses

respectively.

DEGREE MAJOR MINOR | AEC | SEC | INTERNSHIP/ | VAC | MDC | TOTAL

PROJECT CREDIT
CORE | ELECTIVE

Honors 106 12 24 8 9 8 6 9 182

Honors 94 12 24 8 9 20 6 9 182

with

Research i | B

}
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Course Structure for B. Tech Program (1** & 2"! Semester)-2025-29 batch
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(School of Engineering, Common to all departments)

Year FIRST SEMESTER (NHEQF Level: 4.5)
Sem | Course Code | Course | Name of the Course Hours per Scheme of Credits
) week Examination and 5 Ll
Category Marks (P2)
| T P PRE ESE | Total
MID | TA
MAT24-B- MAIJOR | Engineering Mathematics-1 3 0 0 IS [ 15| 70 | 100 3
MJI111
PIHY24-B- MAJOR | Applied Physics 2 0 0 [75]175] 35 50 2
MJI111
EE24-B- MAIJOR | Basic Electrical and 3 0 0 15 1S | 70 100 3
MJI101 Electronics
i ME24-B- MAJOR | Engineering Graphics 2 0 2 IS 115 70 | 100 3
— MJ101
Lf MME24-B- | MAJOR | Introduction to Engineering 3 0 0 15 115 70 | 100 3
MJ101 Materials
st
: AEC Choose from the Pool 2 0 0 175175] 35 50 2
SEC Choose from the Pool 2 0 G| 725]75] 35 S0
2
0 0 4 - 15| 35 50
VAC Choose from the Pool 2 0 075175 35 50 2
EE24-B- MAIJOR [ Basic Electrical and 0 0 2 IS | 35 S0 |
MJ102 Electronics Lab »
ME24-B- MAIJOR | Innovation and Skill 0 0 2 15 | 35 S0 1
MJ102 Development
22
«
&
r
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Course Structure for B. Tech Program (1°' & 2" Semester)-2025-29 batch

(School of Engineering, Common to all departments)

Year SECOND SEMESTER (NHEQF Level: 4.5)
SEM | Course Code | Course |Name of the Course Hours per Scheme of Credits:
Category week Examination and L+ T+
-ategory Marks (P12)
LT P PRE LESE | Total
MID | TA
MAT24-B- MAJOR | Engineering Mathematics-11 3 0 0 IS 115 70 | 100 3
MJ112
CHE24-B- MAJOR | Applied Chemistry 2 0 0175 75] 35 50 2
MJI11
MI1:24-B- MAIJOR | Fundamentals of Mechanics 3 0 0 IS |15 ] 70 | 100 3
MJ103
§ CSE24-B- MAJOR | Python Programming 3 0 0 IS | I5] 70 [ 100 3
~ MJ101
E AEC Choose from the pool 2 0 0 175 ([75] 35 50 2
[ SEC Choose from the pool 2 0 0O [ 75 (75| 35 50
2
0 0 4 - 15| 35
VAC Choose from the pool 2 0 0 75 | 7.5 35 50 2
MDC Choose from the pool 3 0 0 I5 15 70 | 100 3
MI24-B- MAIJOR | Mechanics Lab 0 0 2 - 15| 35 50 1
MJ104
CHIE24-B- MAJOR | Applied Science Lab 0 0 2 - 151 35 50 1
MJ112
22
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Exit option to qualify for Undergraduate Certificate (after completion of 1* year)
I An exit option is available for students those who have earned the total 44 credits at the End
of Second Semester.

2. Student who wants to avail the exit option after first year have to earn additional 4 credits
from the list of courses shown below.

3. These courses student have to complete within summer vacation after st Year.

4. After fulfillment as mentioned in 1 to 3 above, Students can earn U.G Certificate and same

will be issued by the University.

List of Exit Courses (Choose Any TWO Skill-based Courses)

S. | Courses Code Name of the Courses L T P | Credit |[Scheme of Examination and
N. Marks
PRE ESE | Total
MID TA

| CE24-B-EC101 Computer-Aided 0 0 4 2 - 15 35 50
Drawing with AutoCAD

2 CSE24-B-ECI101 Basic Computer Skills 0 0 4 2 - 15 35 50

3 CSE24-B-EC102 Computer Hardware 0 0 4 2 - 15 35 50
Skills

4 EE24-B-EC101 Electrical Wiring & 0 0 4 2 - 15 35 50
Testing

5 ME24-B-EC101 Advanced Mechanical 0 0 4 2 - IS 35 S0
Workshop
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Program: B. Tech. Semester: After 1™ Year :
Na f the ,
tmeotthe Advanced Mechanical Workshop Course Code: | ME24-B-EC 101 !
Course: ]
Credits: 2 No of Hours: 4 hrs. / week |

. Max Marks: 50 - , ) ]

Course Descriptions:

This course provides hands-on training and practical exposure to basic manufacturing processes
and advanced mechanical workshop practices essential for mechanical and production engineering
students. The course is designed to familiarize students with the operation of hand tools, machines.
and manufacturing techniques used in fitting, carpentry. welding, foundry, and machining shops.
Students will perform a series oftstructured practical tasks to understand the material properties,
working principles, and safety procedures of various fabrication and machining processes. The
course aims to build foundational technical skills and promote confidence in handling real-world
engineering problems related to fabrication, assembly, and component production.

Course OQutcomes:

After Completion of the course, Students will be able to:

 CO Number Course Qutcome ]
COl1 Create wooden components and joints (like mortise and tenon) and develop
simple wooden products using carpentry tools. ‘

CO2 Create wooden components and joints (like mortise and tenon) and develop |
| simple wooden products using carpentry tools. |
CO3 Perform basic welding operations including butt-joint, lap-joint, and |

fabrication of components using arc welding and spot-welding techniques.

CO4 Apply the foundry process by preparing molds using patterns and casting non- |
ferrous metals and complex shapes.

CcOs5 Operate basic machine tools like lathe, shaper, and milling machines to produce

parts with eccentric, dovetail, and pocketing operations.

Experiments to be performed (Minimum Ten experiments)
Fitting Shop

I. Making a V- groove job using fitting tools.
2. Making a step cutting job using fitting tools.
3. Making a male-female joint using fitting tools.

57 S e
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Carpentry Shop

Making a two-piece pattern using carpentry tool.
Making a mortise and tenon joint using carpentry tools.
Making a laptop stand using carpentry tools (Combined job).

W N -

Welding Shop

I. Making a Butt-Joint using virtual welding 2.0.
2. Making a Lap-joint using spot welding.
3. Fabricating a steel chair using electric arc welding (Combined Job).

Foundry Shop

I. Preparing a mold using a two-piece pattern.
. ~ ~ - ¢ . .
2. Casting of a non-ferrous metals using two-piece pattern.
3. Casting of a sculpture using metal pattern (Combined job).

Machine Shop

I. Preparing an eccentric job on a lathe machine.
2. Performing dovetail cutting operation on a shaper machine.
3. Performing circular pocketing operation on a milling machine.

List of Tools/Equipment/Machines Required:

Fitting tools.

Carpentry tools

Welding machines (MMAW/Virtual 2.0/Spot) and equipment.
Muffle furnace.

Lathe Machine.

0. Shaper Machine.

7. Milling Machine.

N K Lo o —

CO, PO, & PSO Correlation

cO Program Outcome ~ PSOs j
‘Number |12 |3 |4 [5 [6 |7 |8 [9 [10 [11 |1 72371
colr |3 2 |3 || 2 1 | 2 |2 1 2 13 |2 |-

co2 |3 2 |3 |1 2 | 1 2 2 I |2 13 |2 -
€03 |3 |2 |3 |2 |3 |2 | 2 12 |2 12 13 13 |- |
Co4 3 12 |3 |3 3 |2 |2 J2 |2 J2 |2 T3 3 [-]
Cos |3 |3 13 (3 |3 J2 |2 [2 T2 12 T2 13 13 [ -]

Note: 1: Low 2: Moderate 3: High

& S %%/ o a
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PROGRAM OUTCOMES (POS): At graduation, student will be able to: (From AY: 24-25)
(refer next page for WK1 — WK9 (Knowledge and Attitude Profile)

PO-1

Engineering Knowledge: Apply knowledge of mathematics, natural science,
computing, engineering fundamentals and an engineering specialization as specified
in WK1 to WK4 respectively to develop to the solution of complex engineering
problems.

PO-2

Problem Analysis: ldentify, formulate, review research literature and analyze
complex engineering problems reaching substantiated conclusions with consideration
for sustainable development. (WK1 to WK4)

PO-3

Design/Development of Solutions: Design creative solutions for complex
engineering problems and design/develop systems/components/processes to meet
identified needs with consideration for the public health and safety, whole-life cost,
net zero carbon, culture, society and environment as required. (WKS5)

PO-4

Conduct Investigations of Complex Problems: Conduct investigations of complex
engineering problems wusing research-based knowledge including design of
experiments, modelling, analysis & interpretation of data to provide valid conclusions.
(WKS8)

PO-5

Engineering Tool Usage: Create, select and apply appropriate techniques, resources
and modern engineering & IT tools, including prediction and modelling recognizing
their limitations to solve complex engineering problems. (WK2 and WKG6)

PO-6

The Engineer and The World: Analyze and evaluate societal and environmental
aspects while solving complex engineering problems for its impact on sustainability
with reference to economy, health, safety, legal framework, culture and environment.
(WK1, WKS5, and WK7)

PO-7

Ethics: Apply ethical principles and commit to professional ethics, human values,
diversity and inclusion; adhere to national & international laws. (WK?9)

PO-8

Individual and Collaborative Team work: Function effectively as an individual, and
as a member or leader in diverse/multi-disciplinary teams.

PO-9

Communication: Communicate effectively and inclusively within the engineering
community and society at large, such as being able to comprehend and write effective
reports and design documentation, make effective presentations considering cultural,
language, and learning differences

PO-10

Project Management and Finance: Apply knowledge and understanding of
engineering management principles and economic decision-making and apply these to
one's own work, as a member and leader in a team, and to manage projects and in
multidisciplinary environments.
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Life-Long Learning: Recognize the need for, and have the preparation and ability for
i) independent and life-long learning ii) adaptability to new and emerging technologies
and iii) critical thinking in the broadest context of technological change. (WKS8)

PO-11

Knowledge and Attitude Profile (WK)

WKZ1: A systematic, theory-based understanding of the natural sciences applicable to the discipline
and awareness of relevant social sciences.

WKZ2: Conceptually-based mathematics, numerical analysis, data analysis, statistics and formal
aspects of computer and information science to support detailed analysis and modelling applicable
to the discipline.

WK3: A systematic, theory-based formulation of engineering fundamentals required in the
engineering discipline.

WK4: Engineering specialist knowledge that provides theoretical frameworks and bodies of
knowledge for the accepted practice areas in the engineering discipline; much is at the forefront of
the discipline.

WKS5: Knowledge, including efficient resource use, environmental impacts, whole-life cost, re-use
of resources, net zero carbon, and similar concepts, that supports engineering design and
operations in a practice area.

WKG6: Knowledge of engineering practice (technology) in the practice areas in the engineering
discipline.

WKT7: Knowledge of the role of engineering in society and identified issues in engineering practice
in the discipline, such as the professional responsibility of an engineer to public safety and
sustainable development.

WKS8: Engagement with selected knowledge in the current research literature of the discipline,
awareness of the power of critical thinking and creative approaches to evaluate emerging issues.

WKO: Ethics, inclusive behavior and conduct. Knowledge of professional ethics, responsibilities,
and norms of engineering practice. Awareness of the need for diversity by reason of ethnicity,
gender, age, physical ability etc. with mutual understanding and respect, and of inclusive attitudes.

PROGRAM SPECIFIC OUTCOMES - At graduation, students will be able to provide:
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PSO1: Applying Mechanical Engineering to Global Challenges

Develop an attitude to meet global challenges and apply the knowledge of mechanical engineering
to solve problems related to thermal, design, manufacturing, and interdisciplinary fields.

PSO2: Technology-Driven Solutions for Industry & Society

Demonstrate knowledge and skill for solving social, real industrial problems using modern
software and hardware tools.

PSOa3: Utilizing Mechanical Engineering for Emerging Technologies

Utilizing the knowledge of Mechanical Engineering to work effectively in cutting edge
technologies such as Robotics, Artificial Intelligence, Mechatronics, and Automation.
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Semester MAJOR MINOR | AEC | SEC Internship/ VAC | MDC Total
Apprenticeship/Project/ Credits
Community
DSC | DSE outreach
| 16 2 2 2 22
1 13 2 2 2 3 22

vacation of First Year

* Students on exit shall be Awarded Undergraduate Certificate (in the Field of Study/ Discipline) after securing
the requisite 44 credits in Semesters | and 11 and complete one vocational course of 4 credits during the summer

11

4

2

2

3

24

v

14

4

2

3

3

26

summer vacation of Second Year.

** Students on exit shall be Awarded Undergraduate Diploma (in the Field of Study/ Discipline) after securing
the requisite 94 credits on completion of Semester IV and complete one vocational course of 4 credits during the

\

15 3

4

2

24

VI

14 3

4

21

(3 years) after securing the requisite 139 credits on completion of Semester VI

Students on exit shall be Awarded Bachelor of Voc [B-Voc] (in the Field of Study/Discipline) (Major and Minor)

1

11

24

VI
(Honors)*

12 3

VI
(Honors
with
Research)

*x

12

19

182

Research) after securing the requisite 182 credits on completion of Semester VIII.

Students on exit shall be Awarded Bachelor of (in the Field of Study/Discipline) (Honours) or (Honours with

AEC: Ability Enhancement Course

VAC: Value addition Course

SEC: Skill Enhancement Course

MDC: Multidisciplinary Course
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Level of courses: There will be 5 level of courses on the basis of learning outcome and difficulty

levels distributed across semesters in ascending order.

Level-1 (0-99), Level-2 (100-199), Level-3 (200-299), Level-4 (300-399), Level-5 (400-499)
courses shall be pre-requisite, introductory, intermediate, higher level, and advanced courses
respectively.

Curriculum and Credit Framework for Undergraduate Programme (CCFUP)
*All the admitted students are eligible for the Honors degree

**Students who secure 75% or more marks up to the 6 semester will only be eligible for
honors with a research degree.

DEGREE MAJOR MINOR | AEC | SEC | INTERNSHIP/ | VAC | MDC | TOTAL
PROJECT CREDIT
CORE | ELECTIVE
Honors 106 12 24 8 9 8 6 9 182
Honors 94 12 24 8 9 20 6 9 182
with

Research
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Course Structure for Mechanical Engineering (2024-28)

Year THIRD SEMESTER
SEM | Course Course | Name of the Hours per week | Scheme of Examination Credits:
Code Category | Course and Marks L+ T+
L T P PRE ESE | Total (P/2)
MID | TA
ME24-B- MAJOR | Engineering 3 0 0 15 15 70 100 3
MJ201 Thermodynamics
ME24-B- MAJOR | Mechanics of 3 0 0 15 15 70 100 3
MJ202 Materials
ME24-B- MAJOR | Computational 2 0 0 75 | 75| 35 50 2
MJ203 Mathematics
ME24-B- MAJOR | Computer-Aided 1 0 2 75 | 75| 35 50 2
MJ204 Machine
Drawing
= MINOR | Choose from the 4 0 0 15 15 70 100 4
o~ pool
e]
§ AEC Choose from the 2 0 0 75 [ 75| 35 50 2
3 3rd pool
SEC Choose from the 2 0 0 75 | 75| 35 50 2
pool
0 0 4 - 15 | 35 50 2
VAC Choose from the 2 0 0 75 | 75| 35 50 2
pool
MDC Choose from the 3 0 0 15 15 70 100 3
pool
ME24-B- MAJOR | Mechanics of 0 0 2 - 15 35 50 1
MJ205 Materials Lab
Total 24
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Course Structure for Mechanical Engineering (2024-28)

Year FOURTH SEMESTER
SEM | Course Course | Name of the Hours per week | Scheme of Examination Credits:
Code Category | Course and Marks L+ T+
L T P PRE ESE | Total (P/2)
MID | TA
ME24-B- MAJOR | Fluid Mechanics 3 0 0 15 15| 70 100 3
MJ206 & Machinery
ME24-B- MAJOR | Manufacturing 2 0 0 75 | 75| 35 50 2
MJ207 Technology - |
ME24-B- MAJOR | Kinematics of 3 0 0 15 15 | 70 100 3
MJ208 Machine
ME24-B- MAJOR | CORE (IKS) 4 0 0 15 15 | 70 100 4
MJ209
g
> MINOR | Choose from 4 0 0 15 15 | 70 100 4
e pool
8
A 4th AEC Choose from the 2 0 0 75 | 75| 35 50 2
pool
SEC Choose from the 3 0 0 15 15 | 70 100 3
pool
MDC Choose from the 3 0 0 15 15 | 70 100 3
pool
ME24-B- MAJOR | Fluid Mechanics 0 0 2 - 15 | 35 50 1
MJ210 & Machinery
Lab
ME24-B- MAJOR | Manufacturing 0 0 2 - 15 35 50 1
MJ211 Technology — |
Lab
26

Students on exit shall be Awarded Undergraduate Diploma (in the Field of Study/ Discipline) after securing the requisite
92 credits on completion of Semester 1V and complete one vocational course of 4 credits during the summer vacation of
Second Year
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Program: B. Tech. Semester: Il Sem

Name of the Course: | Engineering Course Code: ME24-B-MJ201
Thermodynamics

Credits: 3 No of Hours: 3 hrs. / week

Max Marks: 100

Course Description:

This course provides a comprehensive understanding of engineering thermodynamics, covering
fundamental principles, thermodynamic laws, properties of substances, and their application in
power cycles. Students will develop the analytical skills necessary to solve engineering problems
related to energy conversion and thermodynamic processes.

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

CO Number Course Outcome

CO1 Understand the fundamental concepts of thermodynamic systems, equilibrium,
first law of thermodynamics.

CO2 Apply the second law of thermodynamics and entropy principles to analyze the
performance of thermodynamic cycles and processes.

CO3 Develop fundamental relations between thermodynamic properties.

CO4 Analyze the thermodynamic properties of pure substances.

CO5 Visualize the performance of the vapour power cycle and the gas power cycle

Syllabus:

Unit-1: Introduction: Role and application of thermodynamics, macroscopic & microscopic
view, thermodynamics system, thermodynamic equilibrium, state, process, and cycle.

First Law of Thermodynamics: definition of thermodynamic heat & work, sign conventions,
First law referred to cycle, First law for change of state, internal energy, modes of energy, enthalpy,
specific heat at constant pressure & volume, PMM of first kind, and First law applied to a control
volume (open system).

Unit-2: Second law of thermodynamics: Limitations of the First law, thermal reservoir, heat
engine, heat pump, parameters of performance, Second law of thermodynamics, Kelvin- Planck
and Clausius statements and their equivalence, PMM of second kind, reversibility and
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irreversibility, causes of irreversibility, Carnot cycle, Carnot theorem, and thermodynamic
temperature cycle.

Entropy: Clausius theorem, the property of entropy, the inequality of Clausius, entropy principle
and its applications, entropy change during different thermodynamic processes, introduction to
availability.

Unit-3: Thermodynamic Relationships: Maxwell’s equations, T-ds equations, difference in heat
capacities, coefficient of volume expansion and isothermal compressibility, adiabatic
compressibility, ratio of specific heat, energy equations, Joule-Kelvin effect, Clausius-Clapeyron
equation.

Unit- 4: Properties of Pure Substances: Thermodynamic properties of pure substances in solid,
liquid, and vapour phases, phase transformations, dryness fraction, triple point, critical state, p-v,
p-T, T-s, h-s diagrams, use of steam tables and Mollier’s diagram in the determination of steam
properties.

Unit-5: Vapour Power Cycle: Rankine cycle; p-v, T-s and h-s diagrams, efficiency, steam rate,
heat rate, comparison of Rankine and Carnot cycles, mean temperature of heat addition, reheat
cycle, ideal and practical regenerative cycle.

Gas Power Cycles: An overview of reciprocating engine, Air standard cycle, Otto, Diesel, Dual
cycle - Description and representation on p-v, and T-s diagram, thermal efficiency, mean effective
pressures, and comparison of cycles.

Text Books:
1. P.K. Nag, Engineering Thermodynamics, McGraw Hill.
2. Y. A. Cengel and M.A. Boles, Thermodynamics an Engineering Approach, McGraw Hill.

References Books:

1. C.P. Arora, Thermodynamics, McGraw Hill.

2. M. J. Moran and H. M. Shapiro, Fundamentals of Engineering Thermodynamics, Wiley.
3. C. Borgnakke and R. E. Sonntag, Fundamentals of Thermodynamics, Wiley India.

4. R. Yadav, Fundamental of Engineering Thermodynamics, Central Publishing House.



O. P. JINDAL UNIVERSITY

O. P. Jindal Knowledge Park, Punjipathra, Raigarh-496109
Department of Mechanical Engineering

CO, PO, & PSO Correlation

Program Outcomes PSOs
Course 1 2 3 4 5 6 7 8 9 110 |11 | 1 2 3
Outcomes
Co1 3 2 - 1 1 - - - - - 2 3 1 -
COo2 3 3 2 1 1 2 - - - - 2 3 1 -
COos3 3 3 2 2 1 - - - - - 2 3 1 -
CO4 3 3 2 2 2 - - - - - 1 3 2 -
CO5 3 3 3 2 1 2 - - - - 2 3 2 -
Note: 1: Low 2: Moderate 3: High
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Program: B. Tech. Semester: Il Sem

Name of the Mechanics of Materials Course Code: | ME24-B-MJ202
Course:

Credits: 3 No of Hours: | 3 hrs. / week
Max Marks: 100

Course Description:

This course serves as the foundation for many advanced technigues that enable engineers to design
machine components and mechanisms, predict failures, and understand the physical properties of
materials. "Mechanics of Materials" provides students with essential tools for analyzing stress,
strain, and deformation.

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

CO Number Course Outcome

Co1 Gain knowledge of different types of stresses, strains, and deformations induced
in mechanical components due to external loads.

CO2 Draw shear force and bending moment diagrams for different types of loads and
support conditions.

CO3 Compute and analyze the stresses induced in beams and mechanical
components.

CO4 Understand the effects of component dimensions and shapes on deformation
and stress.

CO5 Analyze the buckling phenomenon in columns and the failure phenomenon in
pressure vessels.

Syllabus:

Unit-1: Simple Stresses and Strains: Introduction, Hooke’s law, stress-strain diagram for ferrous
and non-ferrous materials, Poisson’s ratio, volumetric strain, Relation between Elastic constants,
Stresses in Bars of varying cross sections, composite sections, Thermal stresses and strains,
thermal stresses in composite sections, Strain energy, Resilience, Proof resilience, Modulus of
resilience; gradually applied, suddenly applied and Impact loads.

Unit-2: Shear Force & Bending Moment Diagrams: Definitions, types of loading, types of
beams, Shear force (S.F.) and bending moment (B.M.), sign conventions, S.F. and B.M. diagrams
for Cantilever, simply supported beams subjected to Point loads, uniformly distributed loads and
Combination of these loads, Point of contra-flexure.
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Unit-3: Bending Stresses in Beams: Theory of simple bending, assumptions made in bending
theory, Position of Neutral axis and neutral surface, Moment of resistance, Section Modulus of
symmetrical sections such as rectangular, circular & |- sections, Bending stresses in symmetrical
section, Beam of uniform strength.

Shear Stresses in Beams: Introduction, Shear stress equation, assumptions made, Distribution of
shear stresses over various sections, such as rectangular, circular, I, L & T sections, Simple
numerical problems.

Deflection of Beams: Introduction, Strength and Stiffness of a beam, Curvature of a bent beam,
Derivation of equation for slope and deflections of beam in case of cantilever & simply supported
beam loaded with point loads, uniformly distributed load, Simple numerical problems.

Unit-4: Torsion of Shaft: Definition of torsion, Assumptions, Torsion equation, Strength of solid
and hollow circular shafts, Calculation of shaft diameter on the basis of strength and stiffness for
given power transmitted, Torsional Rigidity, Maximum torque comparison of solid and hollow
shaft, Size of shaft for a given torque.

Principal Stresses: Principal plane, Principal stress, Tangential and Normal stress, Maximum
Shear stress, Major and Minor principal stresses derivation for different cases, Mohr’s circle
graphical method, Theories of Failure.

Unit-5: Columns and Struts: Definition, Crippling load, different end conditions, Slenderness
ratio, equivalent length, Euler’s theory, Limitation of Euler’s formula, Rankine’s formula, Rankine
constant for different materials, Simple problems.

Thin Pressure Vessels: Cylindrical and spherical vessels subjected to internal pressure, Hoop
stress, and longitudinal Stress.

Case Study on: Column & Strut, Beams and Torsion of Shaft.

Text books:

R. K. Rajput, Strength of Material, S. Chand Publications, Delhi.

2. Timoshenko and Young, Elements of Strength of Materials, East-West Press.

3. Subramanyam, Strength of Materials, Oxford University Press.

4. B.C Punmia, Ashok Jain, Arun Jain, Mechanics of Materials, Lakshmi Publications, New
Delhi.

Basavarajaiah and Mahadevappa, Strength of Materials, Khanna Publishers, New Delhi.

6. Singer Harper, Strength of Materials, Row Publications.

=

o

References Books

1. James M. Gere, Mechanics of Materials, Thomson Learning.

2. S. Ramamrutham, Strength of Materials, Dhanpat Rai Pvt. Ltd.
3. S. S. Rattan, Mechanics of Materials, TMH Pvt. Ltd.

4. S. B. Junnarkar, Mechanics of Structures, Charotar Publication.
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CO, PO, & PSO Correlation

Course Program Outcomes PSOs
Outcomes | 1 2 3 4 5 6 7 8 9 |10 | 11| 1 2 3
Co1 3 2 - 2 1 - - - - 2 3 2 1
CO2 3 3 2 - 3 1 - - - - 1 3 3 1
COo3 3 3 2 2 3 1 - - - - 1 3 2 2
CO4 3 2 2 1 2 1 - - - - 2 2 2 2
CO5 3 3 2 2 2 2 - - - - 1 3 3 2

Note: 1: Low 2: Moderate 3: High
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Program: B. Tech. Semester: Il Sem

Name of the Computational Mathematics | Course Code: | ME24-B-MJ203
Course:

Credits: 2 No of Hours: 2 hrs. [ week
Max Marks: 50

Course Description: This course covers advanced mathematical tools essential for engineering.
It includes Laplace transforms and their application in solving differential equations, numerical
methods for solving algebraic and differential equations, and fundamentals of complex variables
with analytic functions and series expansions. It also introduces basic statistics, probability theory,
and random variables, emphasizing key distributions like binomial, Poisson, and normal. The
course equips students with analytical skills required for modeling and solving real-world
engineering problems.

Course Outcomes: After Completion of the course, Students will be able to:

CO Number Course Outcome
Co1 Apply the Laplace transform to solve differential equations.
CO2 Understand various Numerical methods to solve differential and integral
equations.
CO3 Analyze complex functions using Cauchy-Riemann equations, Cauchy’s

theorems, and represent them through Taylor and Laurent series expansions.

CO4 Analyze statistical data and use the basic probability rules

CO5 To know the importance of probability, random variables, and distributions in
solving various mechanical engineering problems.

Syllabus:

Unit-1: Laplace Transform: Definition; Transform of elementary functions; Properties of
Laplace transform; Transform of derivatives & integrals; Multiplication by t"; Division by t;
Inverse Laplace Transform; Convolution theorem; Unit step function; Unit impulse function;
Periodic function; Application to solution of ordinary differential equations.

Unit-2: Numerical Methods: Numerical solutions of linear and non-linear algebraic equations;
integration by trapezoidal and Simpson’s rules; single and multi-step methods for differential
equations.

Unit-3: Complex Variables: Analytic functions; Cauchy-Riemann equations; Cauchy’s integral
theorem and integral formula; Taylor and Laurent series.
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Unit-4: Basic Statistics and Probability: Descriptive measures: Measures of central tendency;
Measures of dispersion; Measures of skewness and Measures of kurtosis; Theory of probability:
Basic probability theory; Axiom of probability; Some elementary theorems; Conditional
probability; Bayes’ theorem.

Unit-5: Random variables and Probability distribution: Discrete Random variables; Discrete
probability Distribution; Discrete probability distribution function; Continuous Random variables;
Continuous probability distribution; Continuous probability distribution function; Expectation;
Variance; Standard deviation; Moments; Moments generating function; Coefficient of skewness
and coefficient of kurtosis; Binomial, Poisson, Normal and exponential distributions.

Text Books:

1.

a bk~ own

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

N.G. Das, Statistical Methods, McGraw Hill

S.C. Gupta, Fundamentals of Statistics, Himalaya Publishing House

Dr. B.S. Grewal, Numerical Methods in Engineering and Science, Khanna Publishers
S.S. Sastry, Numerical Methods, Prentice Hall Inc.

Reference Books:

1. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons
2. R.K.Jain & S.R.K. lyengar, Advanced Engineering Mathematics, Narosa Publishing House
3. M.K. Jain, S.R.K. lyengar & R.K. Jain, Numerical Methods for Scientific and Engineering
Computation, Wiley Eastern Limited
4. Irwin Miller & Marylees Miller, John E. Freund's Mathematical Statistics with Applications,
PEARSON Publication
5. Richard L. Scheaffer, Madhuri S. Mulekar, & James T. McClave, Probability and Statistics for
Engineers, Cengage Learning
6. Sheldon M. Ross, Introduction to Probability and Statistics for Engineers and Scientists,
Elsevier Academic Press
CO, PO, & PSO Correlation
Course Program Outcomes PSOs
Outcomes | 1 2 | 3|4 |5 |6 |7 8 | 9 (10|11 1 2 3
Co1 3 [ 3 ]2 |2 2 110 0] 0] 0] 2 3 2 1
CO2 31312273 110 O | 0| 0] 2 3 3 2
CO3 3 | 2 1| 2 2 110 0] 0] 0] 2 3 2 1
CO4 3 1312 |2 2 2 1 Ol 0| 0] 2 2 2 1
CO5 3 1312 ]2 2 2 1 Ol 0] 0] 2 3 3 2

Note: 1: Low 2.: Moderate 3: High



O. P. JINDAL UNIVERSITY

O. P. Jindal Knowledge Park, Punjipathra, Raigarh-496109
Department of Mechanical Engineering

Program: B. Tech. Semester: | 11l Sem

Name of the Computer-Aided Machine Course Code: | ME24-B-MJ204
Course: Drawing

Credits: 2 No of Hours: | 2 hrs. / week
Max Marks: 50

Course Description: This course covers engineering drawing standards, fasteners, sectional
views, detail, and assembly drawings. Students will learn to create and interpret technical
drawings, including limits, fits, tolerances, screw threads, welded joints, and sectional views.
Practical application includes drawing machine components and assemblies like cotter joints and
tool posts.

Course Outcomes: At the end of the course, the student will be able to:

CO Number Course Outcome

Co1 Understand the different types of production drawings, including limits, fits,
and tolerances, and the ability to interpret geometric tolerances and surface
roughness symbols.

CO2 Draw various views of fasteners, riveted joints, and welded joints, including
screw threads, nuts, bolts, washers, and welding symbols.
COos3 Apply the principles of sectional views to create accurate sectional

orthographic views of machine elements, including different types of sections
and hatching guidelines.

CO4 Develop detailed drawings from assembly drawings and vice versa, including
components such as cotter and knuckle joints, keys, clapper blocks, and tool
posts.

CO5 Create assembly drawings for mechanical components, representing

conventional symbols for bearings, belts, pulleys, and various types of
couplings and joints.

Syllabus:

Unit-1: Fundamentals of Drawing Standards: Types of production drawings, size, shape and
description; Limits, Fits and tolerances, Allocation of fits for various mating parts, Tolerance data
sheet, Tolerance table preparation, Geometric tolerance, surface roughness and surface roughness
symbols, reading the blue prints.

Unit-2: Fasteners and Riveted and welded joints: Drawing of various views of Screw threads,
metric and BSW threads, square threads and multi start threads, Nut bolts, washer, welding
symbols, riveted joints, keys.

Unit-3: Sectional Views: Introduction, Types of section, guidelines for hatching, examples of
sectional orthography view on all above types of sections of machine elements.
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Unit—4: Details Drawing: Introduction to detail drawing, steps involved in preparing assembly
drawing from details and vice versa. Cotter and knuckle joint, Clapper block, Single tool post,
Lathe & Milling tail stock etc. (any four)

Unit-5: Assembly Drawings: I.S. conventional representation of bearings, Coupling, Cotter and
knuckle joint, universal joint, Plummer block, Lathe tool post, tool head of shaping machine, tail
stock, machine vice, piston, connecting rod, eccentric, screw jack, plumber block, pipe vice. (any
four)

Text Books:
1. N.D. Bhatt & V. Panchal, Machine Drawing, Charotar Prakashan.
2. R.K. Dhawan, A text book of Machine Drawing, S. Chand.

Reference Books:

1. K. L. Narayana, P. Kannaiah, K. V. Reddy, Machine Drawing, New Age International.
2. K.C. John, A textbook of Machine Drawing, Phi Learning.

3. L.S. Code: SP 46: 2003, Engg. Drg. Practice, Standard Publication.

4. P.S. Gill, Machine Drawing, Kataria & Sons Publication House.

CO, PO, & PSO Correlation

Course Program Outcomes PSOs

Outcomes | 1 2 3 4 5 6 7 8 9 |10 |11 1 2 3

CO1 3 2 2 2 1 - - 1 - 2 3 2 1

CO2 3 2 3 - 2 1 - - 1 - 2 3 2 1

COo3 3 2 3 1 2 1 - 2 2 2 2 3 3 3

CO4 3 2 3 1 2 1 - 2 2 2 2 3 3 3

CO5 3 2 3 1 2 1 - 2 2 2 2 3 3 2
Note: 1: Low 2: Moderate 3: High
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Program: B. Tech. Semester: | 11l Sem

Name of the Mechanics of Materials Lab Course Code: | ME24-B-MJ205
Course:

Credits: 1 No of Hours: | 2 hrs. / week
Max Marks: 50

Course Description:

The objective of this Lab is to demonstrate the basic principles of strength, mechanics of materials,
and structural analysis to undergraduate students through a series of experiments. In this lab,
experiments are performed to measure the properties of materials such as impact strength, tensile
strength, compressive strength, hardness, and ductility.

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

CO Number Course Outcome

Co1 Demonstrate the basic principles of strength and mechanics of materials.

CO2 Analyze and design structural members subjected to tension, compression,
torsion, bending, and combined stresses.

CO3 Utilize appropriate materials in design, considering engineering properties,
sustainability, cost, and weight.

CO4 Measure the properties of the materials, such as impact, tensile, and compressive
strength, hardness, and ductility.

CO5 Perform engineering work as per ethical and economic constraints related to the
design of structures and machine parts

List of Experiments (Any Ten):

1.

© N A

To perform the Tensile Test of Mild Steel on Computerized U.T.M and to Draw Stress—Strain
Curve

To perform the Compression test on Bricks, Concrete blocks using Computerized U.T.M and
to Draw Stress—Strain Curve

To perform the Shear test on ductile material using Computerized U.T.M and to Draw Stress—
Strain Curve

To determine strength of wood on U.T.M (i) Along the Grain (ii) Across the Grain.

To determine the Izod and Charpy values of a mild steel specimen by Impact Testing Machine.
To estimate the Spring Constant under Tension and Compression.

To perform a Torsion Test on a circular bar.

To determine the modulus of rigidity of open and closed Coiled Helical Spring material
subjected to Axial Load by a spring testing machine.



9.

10.
11.
12.
13.
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To determine the Rockwell Hardness of the given material.

To determine the Brinell hardness of the given material.

To study the Cupping Test Machine and to determine the Erichsen value of Mild Steel sheet.
Solve minimum two design problems using MATLAB.

Solve minimum two design problems using ANSYSS.

Equipment/Machines/Instruments/Tools/Software Required:

©oN kR WNRE

10.

Universal Testing Machine

Impact Testing Machine

Fatigue Testing Machine

Spring Testing Machine

Torsion Testing Machine

Cupping Testing Machine

Rockwell Hardness Testing Machine
Brinell Hardness Machine
MATLAB Software

ANSY'S Software

CO, PO, & PSO Correlation

Outcomes

Course Program Outcomes PSOs
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Program: B. Tech. Semester: | 11l Sem

Name of the Solar Energy Technology Course Code: | ME24-B-MD201
Course:

Credits: 3 No of Hours: | 3 hrs. / week
Max Marks: 100

Course Descriptions:

The course is intended to deliver comprehensive knowledge on renewable energy resources, solar
radiation, solar radiation data analysis, fundamentals of the solar thermal and photovoltaic system,
along with the effective design and performance analysis of solar energy conversion devices.

Course Outcomes:
After Completion of the course, Students will be able to:

CO Number Course Outcome

CO1 Understand characteristics and world distribution of solar radiation.

CO2 Know solar radiation and measurement techniques.

CO3 Understand the methods of calculation of solar radiation availability at a given
location.

CO4 Acquire fundamentals of thermal and direct conversion of solar energy to power.

CO5 Understand the fundamentals of solar flat plate collectors, concentrating solar
collectors.

Syllabus:

Unit 1: Energy Resources & Solar Radiation: World energy resources — Indian energy scenario
— Environmental aspects of energy utilization. Renewable energy resources and their importance
— Global solar resources. Solar spectrum — Electromagnetic spectrum, basic laws of radiation.
Solar radiation on the earth surface, distribution of solar radiation. Depletion of solar radiation —
Absorption, scattering. Beam radiation, diffuse and Global radiation. Measurement of solar
radiation —Pyranometer, Pyrheliometer, Sunshine recorder.

Unit 2: Solar Radiation Geometry and Calculations: Solar radiation geometry — Earth—Sun
angles — Solar angles. Calculation of angle of incidence — Surface facing due south, horizontal,
inclined surface and vertical surface. Solar day length — Sun path diagram — Shadow determination.
Estimation of Sunshine hours at different places in India. Calculation of total solar radiation on
horizontal and tilted surfaces. Prediction of solar radiation availability.

Unit 3: Solar Electrical Energy Conversion: Solar photovoltaic energy conversion — Principles
— Physics and operation of solar cells. Classification of solar PV systems, Solar cell energy
conversion efficiency, |-V characteristics, effect of variation of solar insolation and temperature,
losses. Solar PV power plants.
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Unit 4: Solar Thermal energy conversion: Fundamentals of solar collectors as devices to convert
solar energy to heat. Non—concentrating low temperature flat—plate and evacuated tube collectors.
Collector performance — Useful energy gain, energy losses, efficiency. Use of selective coatings
to enhance the collector efficiency. Concentrating collectors for middle and high temperature
applications. Line—focusing and point—focusing concentrators: parabolic trough, parabolic dish,
Fresnel lenses, compound parabolic concentrator. Sun tracking mechanisms.

Unit 5: Other Solar Energy based technologies: Concentrating collector performance —
concentration ratio, useful energy gain, energy losses, efficiency. Solar collector design, testing,
installation and operation. Application of non—concentrating collectors in low temperature solar
thermal plants for space heating and cooling, drying, seawater desalination. Use of concentrating
collectors for process heat production and power generation.

Text Books:
1. K. Sukhatme, Solar energy: Principles of thermal collection and storage, Tata McGraw Hill

publishing Co. Ltd.
2. G. N. Tiwari, Solar Energy: Fundamentals, Design, Modelling and Applications, Narosa
Publication New Delhi.

Reference Books:
R.K. Singhal, Non—Conventional Energy Resources, S.K. Kataria & Sons, Delhi.

Foster R., Ghassemi M., Cota A., Solar Energy, CRC Press.

Duffie J.A., Beckman W.A., Solar Engineering of Thermal Processes, Wiley & Sons.

De Vos, A., Thermodynamics of Solar Energy Conversion, Wiley & Sons.

Garg H.P., Prakash J., Solar Energy Fundamentals and Applications, Tata McGraw-Hill.
Kalogirou S., Solar Energy Engineering: Processes and Systems, Elsevier.

Artur V. Kilian, Solar Collectors: Energy Conservation, Design and Applications, Nova
Science Publishers Incorporation.

8. Kalogirou S., Solar Energy Engineering: Processes and systems, Academic Press.

No ok owbdE

CO, PO, & PSO Correlation

Course Program Outcomes PSOs
Outcomes | 1 2 3 4 5 6 7 8 9 |10 |11 ] 1 2 3
CO1: 3 2 1 1 1 2 - 1 2 1 2 3 1 1
CO2: 3 3 1 3 3 1 - 1 2 1 2 3 3 1
COa: 3 3 2 2 3 2 - 1 2 1 2 3 3 1
CO4: 3 2 3 1 2 2 - 1 2 1 2 3 2 2
CO5: 3 2 3 1 2 2 - 1 2 1 2 3 2 2

Note: 1: Low 2: Moderate 3: High
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Program: B. Tech. Semester: | IV

Name of the Plant Maintenance & Safety Course Code: | ME24-B-MD202
Course:

Credits: 3 No of Hours: | 3 Hrs./Week
Max Marks: 100

Course Description:

This course introduces students to essential concepts and practices in plant maintenance and
industrial safety. It covers maintenance types and strategies, failure prevention methods including
wear and corrosion control, condition monitoring techniques, and safety regulations. Students gain
insights into modern maintenance tools like TPM and RCA, as well as safety compliance
frameworks such as OSHA and IBR. The course also emphasizes recovery, reconditioning,
retrofitting, and the erection and commissioning of machinery. By the end, students will be
equipped with skills to ensure enhanced equipment reliability, efficient maintenance planning, and
a safe industrial work environment.

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

CO Number Course Outcomes

Co1 Understand the principles of plant maintenance and industrial safety, and the role
of maintenance planning and organization.

CO2 Identify and apply suitable maintenance strategies, wear and corrosion prevention
techniques in industrial systems.

COs3 Utilize condition monitoring tools and diagnostic methods to detect and analyze
faults in equipment.

CO4 Evaluate workplace hazards, apply statutory safety regulations, and suggest
preventive and control measures.

CO5 Explain and apply the processes of recovery, reconditioning, retrofitting, and
equipment commissioning in an industrial setup.

Syllabus:

Unit 1: Introduction to Plant Maintenance and Safety: Need for plant maintenance, safety in
industrial operations. Objectives of Maintenance: Equipment availability, cost-effectiveness,
safety assurance. Maintenance Planning: Scope, short-term and long-term planning, maintenance
budgeting. Maintenance Organization: Structure of maintenance department, roles and
responsibilities. Introduction to Safety Engineering: Role of safety in plants, accident statistics,
case studies of major industrial accidents.
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Unit 2: Wear, Corrosion, and Their Prevention: Types of wear, Wear reduction methods, Types
and applications of lubricants, Corrosion and Its Prevention: Definition, principle, and factors
affecting corrosion, Types of corrosion, Corrosion prevention methods.

Types and Strategies of Maintenance: Breakdown Maintenance (BM): Meaning, process, when
it is suitable, disadvantages. Preventive Maintenance (PM): Scheduled maintenance, benefits,
limitations. Predictive Maintenance (PdM): Principles, condition-based maintenance, technologies
used. Corrective Maintenance: Process, advantages, repair vs replacement decisions. Total
Productive Maintenance (TPM): Concept, 8 pillars of TPM, role of operators in maintenance, OEE
(Overall Equipment Effectiveness).

Unit 3: Condition Monitoring and Fault Diagnosis: Condition Monitoring Techniques:
Vibration analysis, thermography, oil analysis, ultrasonic testing, motor current analysis. Fault
Detection Methods: Signal analysis, data interpretation, trending methods. Root Cause Analysis
(RCA): Steps and tools (e.g., Fishbone Diagram, 5 Whys). Non-Destructive Testing (NDT):
Common NDT methods used in maintenance (Visual, Ultrasonic, Eddy current).

Unit 4: Industrial Safety and Hazard Control: Factory Act, Occupational Safety and Health
Administration (OSHA), Indian Boiler Regulation (IBR). Hazard Identification and Risk
Assessment (HIRA): Risk matrix, severity-likelihood analysis. Personal Protective Equipment
(PPE): Types, selection, and maintenance. Fire Safety and Explosion Hazards: Classification of
fires, fire suppression systems, emergency response planning. Accident Investigation: Steps in
investigation, documentation, learning from incidents.

Unit 5: Recovery, Reconditioning, and Retrofitting: Definition of recovery, reconditioning, and
retrofitting, Methods of recovery and their applications, Selection criteria for recovery methods.
Reconditioning and Retrofitting: Reconditioning process, features, and advantages, Retrofitting:
concept, need, and applications. Installation, Erection, and Commissioning: Design and
planning of foundation, Erection and commissioning of equipment, Alignment and testing of
equipment.

Text Books:

1. R. C. Mishra and K. Pathak, Maintenance Engineering and Management, PHI Learning Pvt.
Ltd.

2. Frank R. Spellman, Safety Engineering: Principles and Practices, Rowman & Littlefield.

3. Maintenance Engineering, H. P. Garg, S. Chand and Company.

4. Maintenance Engineering Handbook, Higgins & Morrow, DA Information Services

Reference Books:

1. S. K. Srivastava, Industrial Maintenance Management, S. Chand & Company.
2. B.S. Dhillon, Engineering Maintenance: A Modern Approach, CRC Press.

3. Amitabh Bhattacharya, Safety Management, Himalaya Publishing.

4. Donald V. LaCombe, Total Productive Maintenance, Productivity Press.
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CO, PO, & PSO Correlation

Course Program Outcomes PSOs
Outcomes 5 7
Co1
CO2
COo3
CO4
CO5 3
Note: 1: Low 2.: Moderate 3: High
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Program: B. Tech. Semester: | 11l Sem

Name of the Course: | Engineering Tribology Course Code: | ME24-B-MD203
Credits: 3 No of Hours: | 3 hrs. / week
Max Marks: 100

Course Description:

This course focuses on the study of friction, wear, and lubrication in machine components. It
covers surface interactions, lubrication mechanisms, and material properties to enhance system
performance, improve efficiency, and minimize wear in mechanical systems for various
engineering applications.

Course Outcomes:
At the end of the course, the student will be able to:

CO Number Course Outcome

Co1 Explain the fundamental concepts of tribology, different types of lubricants,
their properties, and lubrication mechanisms.

CO2 Analyze the theories of friction, different wear mechanisms, and approaches
to minimize wear in engineering applications.

COos3 Evaluate surface roughness characteristics, measurement methods, and
tribological behavior of bearings and gears.

CO4 Demonstrate the principles of hydrodynamic and elastohydrodynamic
lubrication, along with pressure development and load-carrying capacity in
bearings.

CO5 Illustrate the working of antifriction bearings, condition monitoring
techniques, and emerging concepts like nano/micro tribology and green
tribology.

Syllabus:

Unit-1: Introduction to Tribology: Historical background, practical importance, and subsequent
use in the field.

Lubricants: Types and specific field of applications. Requisite properties of lubricants. Viscosity,
its measurement, effect of temperature and pressure on viscosity, standard grades of lubricants,
selection of lubricants. Lubricant Rheology, Lubrication Types, Basic equation of lubrication.

Unit-2: Friction: Origin, Friction Theories, measurement methods, friction of metals and non-
metals.
Wear: Classification and Mechanisms of Wear, Delamination theory, Debris analysis, testing
methods and standards, wear mechanism maps, and approach to wear reduction. Related Case
Studies.

Unit-3: Surface Roughness: Standardization, measurement with contacting and non-contacting
instruments, Statistical analysis of surface, characteristics of the surface, tribological behaviour of
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asperities contact.
Behaviour of Tribological components, Plain & Antifriction Bearings: selection, effect of
frictional torque, factors affecting performance, failure modes, bearing lubrication.
Gears: Friction & stresses, wear, lubrication & failure. Failure Case Studies.

Unit-4: Hydrodynamic Bearings: Mechanism of pressure development, classification, Idealized
Journal Bearing, oil film thickness, pressure distribution, load carrying capacity. Failure Case
Studies.

Elastohydrodynamic Lubrication (EHL): Theoretical considerations, line and point contacts,
film thickness equations, different regimes in EHL contact.

Unit-5: Antifriction Bearings: Ball and roller bearings, geometry of ball bearings, radial load
distribution, stresses and deformations, lubrication of ball bearings. Failure Case Studies.
Monitoring of Equipment’s Condition: Condition monitoring techniques, lubricant, corrosion,
temperature & surface roughness monitoring. Failure Case Studies.
Nano/Micro Tribology, Green Tribology.

Text Books:

1.
2.

3.
4.

Prasanta Sahoo, Engineering Tribology, Prentice Hall of India Pvt. Ltd.

S.K. Basu, S.N. Sengupta, B.B. Ahuja, Fundamentals of Tribology, PHI Learning Pvt.
Ltd.

S.K. Shrivastava, Tribology in Industries, S. Chand & Company Ltd.

A. Harnoy, Bearing Design in Machinery: Engineering Tribology and Lubrication,
Marcel Dekker Inc.

Reference Books:

1. G.W. Stachowiak, A.W. Batchelor, Engineering Tribology, Elsevier India Pvt. Ltd.
2. B.C. Majumdar, Introduction to Tribology of Bearings, S. Chand & Company Ltd., New
Delhi.
3. T.A. Harris, Rolling Bearing Analysis, John Wiley & Sons, Inc.
4. J. Williams, Engineering Tribology, Cambridge University Press.
CO, PO, & PSO Correlation
Course Program Outcomes PSOs
Outcomes | 1 | 2 | 3| 4 |5| 6 | 7|89 |10j11]1 ] 23
Co1 3 2 1 - 1 2 112 - - 2 3 1 -
CO2 3 3 2 2 2 2 1121 - 2 3 2 -
COo3 3 3 3 2 2 2 11201 - 2 3 2 -
CO4 3 3 3 2 2 2 112 - 2 3 2 -
CO5 3 3 3 3 2 3 1 13]1]1]3 3 3 -
Note: 1: Low 2: Moderate 3: High
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Program: B. Tech. Semester: 111 Sem

Name of the MATLAB Programming Lab Course Code: | ME24-B-SE201
Course:

Credits: 2 No of Hours: | 4 hrs. / week
Max Marks: 50

Course Description:

This course provides a comprehensive understanding of key mathematical concepts and their
applications in engineering and scientific computing using MATLAB. The topics covered include
complex variables, Laplace transforms, numerical methods, basic statistics and probability,
random variables, and probability distributions. Through a combination of theoretical lectures
and practical MATLAB-based exercises, students will develop the skills necessary to solve
complex mathematical problems and apply these techniques in various engineering and scientific
contexts.

Course Outcomes:
At the end of the course, the student will be able to:

CO Number Course Outcome
Co1 Able to use MATLAB effectively to analyze and visualize data
Apply a top—down, modular, and systematic approach to design, write, test, and
CO2 debug sequential MATLAB programs to achieve computational
objectives
Design and document computer programs and analyses in a careful and
CcO3 complete manner so as to effectively communicate results, to facilitate
evaluation and debugging by another programmer, and to anticipate and
resolve user errors
Create and control simple plot and user—interface graphics objects in
CO4 | MATLAB
CO5 Apply numeric techniques and computer simulations to solve

engineering-related problems

List of Experiments: (Minimum ten experiments to be performed)

1.

B W W

MATLAB Basics: Introduction, operation with arithmetic, logarithmic and

trigonometric function.

Operations with arrays, polynomials, problem practice.
Script file, problem practice.

Function file, problem practice.

Programming: graphics, input / output.

Plotting of 2D and 3D curves, problem practice.
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5. Roots: programming for general method.

6. Numerical integration formulas, numerical integration of functions.

7. Numerical differentiation, problem practice.

8. Ordinary differential equation problem practice.

9. Analyze and manipulate complex functions using MATLAB.

10. Laplace transforms using MATLAB.

11. Implement numerical algorithms for roots of algebraic and transcendental equations using
MATLAB.

12. MATLAB implementation of descriptive statistics.

13. MATLAB simulations of probability experiments.

14. MATLAB implementation of hypothesis tests and confidence intervals.

15. MATLAB implementation of random variable simulations

Equipment/Machines/Instruments/Tools/Software Required:

1. MATLAB Software

CO, PO, & PSO Correlation

(6{0) Program Outcomes PSOs
Outcomes 1 2 3| 4 |5 6 71819 ]10]11] 1 2 3
Co1 3 2 2 2 3 1 ]0 |1 ]1]1]2 2 3 3
CO2 3 3 3 2 3 1 ]0 |1 ]1]1]2 2 3 3
COo3 2 2 3 2 3 1 111122 ]2 2 3 2
CO4 2 2 2 2 3 1 ]0 |1 ]1]1]2 1 3 3
CO5 3 3 3 3 3 2 1 ]1 11123 3 3 3

Note: 1: Low 2: Moderate 3: High
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Programme: | B.Tech Semester: | IV Sem

Name of the | Measurement and Control Course Code: | ME24-B-SE202
Course:

Credits: 3 No of Hours: | 3 hours/week
Max Marks: | 100

Course Description:

The course is designed to familiarize the student with the functions and instrumentation available
in a modern industry. This course covers the fundamentals of instrumentation used in industry.
Emphasis is on electric, electronic, and other instruments. Student also learn the concepts of the
mathematical modeling, feedback control and stability analysis in Time and Frequency domains.

Course Outcomes:

After completion of the course, students will be able to

CO Number Course Outcomes

CO1 Understand about different instruments that are used for measurement purpose.

CO2 Analyze the Performance characteristics of each instrument, analyses the data
and generate report.

CO3 Understand how waveforms can be analyzed using wave analyzers, MATLAB
and Simulink

CO4 Able to determine transfer function models of electrical, mechanical and
electromechanical systems.

CO5 Able to determine stability/relative stability from characteristic equation.

Syllabus:

Unit-1: Basics of Measurement Systems: Static and dynamic characteristics of measurement
systems. Measurement errors: Gross error, systematic error, absolute error and relative error,
accuracy, precision, resolution and significant figures, Measurement error combination, basics of
statistical analysis. Statistical analysis of data and curve fitting.

Unit-2: Electrical and Electronic Measurements: Bridges and potentiometers, measurement of
R, L and C. Measurements of voltage, current, power, power factor and energy. AC & DC current
probes. Extension of instrument ranges. Q-meter and waveform analyzer. Digital voltmeter and
multi-meter. Time, phase and frequency measurements. Cathode ray oscilloscope. Serial and
parallel communication. Shielding and groundings.
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Unit-3: Transducers, Mechanical Measurement and Industrial Instrumentation: Resistive,
Capacitive, Inductive and piezoelectric transducers and their signal conditioning. Measurement of
displacement, velocity and acceleration (translational and rotational), force, torque, vibration and
shock. Measurement of pressure, flow, temperature and liquid level. Measurement of pH,
conductivity, viscosity and humidity.

Unit-4: Control Systems: Open loop and closed loop control systems, Feedback characteristics
of control systems, Mathematical representation of physical systems, electrical, mechanical,
hydraulic, thermal systems, Block diagram, algebra and signal flow graphs, Mason's gain formula.
Time Domain Analysis, standard test signals, time response of first, second and higher order
systems, performance indices. Error analysis, static and dynamic error coefficients. Stability,
concept of stability, asymptotic and conditional stability, Routh Hurwitz criterion,

Unit-5: Process Control: Root locus technique (Concept and construction) Frequency Response
Analysis Correlation between time and frequency response, Polar and inverse polar plots, NY
Quist stability criterion, Bode plots, Time delay systems. Phase and gain margin. Mechanical,
hydraulic and pneumatic system components. Synchro pair, servo and step motors. On-off,
cascade, P, P-1, P-1-D, feed forward and derivative controller, Fuzzy controller.

Text Books:

1. Doeblin, E.O., Measurement systems, Applications and Design, McGraw—Hill (1982).

2. Nakra, B. C. and Chaudhry, K. K., Instrumentation Measurement and Analysis, Tata
McGraw—Hill (2003).

3. Ogata, K., Modern Control Engineering, Prentice—Hall of India Private Limited (2001)

4. Nagrath, 1.J. and Gopal, M., Control System Engineering, New Age International (P) Limited,
Publishers (2003).

5. Gopal, M., Digital Control System, Wiley Eastern (1986).

Reference Books:

1. W Bolton- Instrumentation and control systems, Elsevier (2004).

2. Murthy, D.V.S., Transducers and Instrumentation, Prentice—Hall of India Private Limited
(2003).

3. Sawhney, A.K., A Course in Electrical and Electronic Measurements and Instrumentation,
Dhanpat Rai and Co. (P) Ltd. (2007).

4. Kuo, B.C., Automatic Control System, Prentice—Hall of India Private Limited (2002).

5. Sinha, N.K., Control System, New Age International (P) Limited, Publishers (2002).
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Program: B. Tech. Semester: | IV Sem

Name of the Fluid Mechanics & Machinery | Course Code: | ME24-B-MJ206
Course:

Credits: 3 No of Hours: | 3 hrs. / week
Max Marks: 100

Course Description:

This course introduces fundamental principles of fluid mechanics. Students will explore fluid
properties, statics, and dynamics, applying Bernoulli's equation to analyze flow. The course covers
laminar and turbulent pipe flow, boundary layer theory, and hydraulic machines like turbines and
pumps. Dimensional and model analysis techniques, including Buckingham's theorem and model
laws, are also examined. This course provides a foundation for understanding fluid behavior and
its applications in engineering systems.

Course Outcomes:

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

CO Number Course Outcome

Co1 Analyze fundamental fluid properties and apply principles of fluid statics to
determine pressure and forces.

CO2 Apply kinematic and dynamic principles to classify and analyze fluid flow, and
utilize Bernoulli's equation for flow measurement.

COs3 Evaluate laminar and turbulent flow characteristics in pipes, quantify head
losses, and analyze pipe network systems.

CO4 Apply dimensional analysis techniques to derive dimensionless parameters and
understand the principles of similitude in model studies.

CO5 Analyze the operating principles, performance characteristics, and governing
mechanisms of various pumps and turbines.

Syllabus:

Unit-1: Fluid properties: continuity equation-Hydrostatic law-pressure variation in static fluid
hydrostatic force on a submerged plane and curved surface-location of hydrostatic force.

Flow characteristics: Eulerian and Lagrangian approach - Concept of control volume and system
- Reynold’s transportation theorem - Continuity equation, energy equation and momentum
equation - Applications.

Unit-2: Fluid Kinematics and Fluid Dynamics: Classification of fluid flow, fluid flow lines,
stream lines, streak line and path line, vortex flow, Euler’s momentum equation, Bernoulli’s
equation-application of Bernoulli’s equation-Flow measurement, pitot tube, venturimeter.
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Unit-3: Boundary Layer Concepts & Flow Through Pipes: Boundary layer concepts - Types
of boundary layer thickness. Reynold’s Experiment - Laminar flow through circular conduits -
Darcy Weisbach equation - friction factor - Moody diagram - Major and minor losses - Hydraulic
and energy gradient lines - Pipes in series and parallel.

Unit-4: Dimensional Analysis & Model Studies: Fundamental dimensions - Dimensional
homogeneity - Rayleigh’s method and Buckingham Pi theorem - Dimensionless parameters -
Similitude and model studies - Distorted and undistorted models.

Unit-5: Pumps & Turbines: Impact of jets - Velocity triangles - Theory of rotodynamic machines
- Classification of turbines - Working principles - Pelton wheel - Modern Francis turbine - Kaplan
turbine - Work done - Efficiencies - Draft tube - Specific speed - Performance curves for turbines
- Governing of turbines.

Classification of pumps: Centrifugal pumps - Working principle - Heads and efficiencies—
Velocity triangles - Work done by the impeller - Performance curves - Reciprocating pump
working principle - Indicator diagram and it’s variations.

Text Books:

1. Modi and Seth, Fluid Mechanics and Hydraulic Machines, Rajsons Publications
Pvt. Ltd.

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

3. R. K. Rajput, A textbook of Fluid Mechanics, S. Chand & Company Ltd.

References Books:

1. Agarwal. S.K., Fluid Mechanics and Machinery-McGraw Hill.

2. Jain. A.K, Fluid Mechanics, Khanna Publishers.

3. D. S. Kumar, Fluid Mechanics & Fluid power Engineering, S.K. Kataria & Sons.
4. Yunus A. Cengel, John M. Cimbala, Fluid Mechanics, TMH.

CO, PO, & PSO Correlation

Course Program Outcome PSO
Outcome | 1 | 2 |3 |4 |5 |6 |7|8]9 1011 1 2 3
CO1 3|2 |1 |12 |1|-]1 1 - 2 3 2 1
CO2 3|32 |2 |3|]1|-]1 1 - 2 3 2 1
CO3 3| 3|/2 |2 |3|]1-11 1 - 2 3 2 1
CO4 313|122 ]3|1]-]1 1 - 2 3 2 1
CO5 31322 |3|1|-]1 1 - 2 3 2 1
Note: 1: Low 2.: Moderate 3: High
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Program: B. Tech. Semester: | IV Sem

Name of the Manufacturing Technology-I Course Code: | ME24-B-MJ207
Course:

Credits: 2 No of Hours: | 2 hrs. / week
Max Marks: 50

Course Description:

This course provides foundational knowledge of key manufacturing processes such as metal
casting, forming, forging, extrusion, sheet-metal operations, plastics processing, and welding. It
covers principles, techniques, equipment, materials, and defect analysis. Students gain practical
skills to design, analyze, and improve manufacturing systems used in mechanical industries.

Course Outcomes:
After Completion of the course, Students will be able to:

CO Number Course Outcome

Co1 Develop a foundation in manufacturing processes.

CO2 Acquire knowledge and hands-on competence in applying the concepts of
manufacturing process in the design and development of mechanical systems

COs3 Demonstrate creativeness in designing new systems components and processes
in the field of engineering in general and mechanical engineering in particular

CO4 Develop an ability to identify, analyze and solve technical problems
related to machine tools

CO5 Work effectively with engineering and science teams as well as with
multidisciplinary designs

Syllabus:

Unit-1: Introduction to Manufacturing Processes: Definition, classification, and Importance of
Manufacturing Processes.

Metal Casting: Basic principle, Advantages and limitations, Applications, Casting terms, Sand
mould making procedure, Moulding materials, Moulding sand composition, Steps involved in
making a casting. Patterns: Types of patterns, Materials used for patterns, Pattern allowances.
Core: uses, core materials, types. Gating system: Elements of gating, Gating ratio and design of
gating systems. Runner & Risers: Types, function and design.

Solidification of Casting: Concept, Solidification of pure metal and alloys. Special casting
processes: CO2 moulding, Shell moulding, Centrifugal casting, Die casting, and Investment
casting, Casting defects & remedies.

Unit-2: Metal Forming Process: Advantages of forming operations, Nature of plastic
deformation, hot working and cold working.
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Rolling: Introduction, Principle and Classification of Rolling mills and products, roughing passes,
finishing passes, roll pass design for continuous mill, Forces in rolling and power requirements,
Defects in rolled products and remedies.

Unit-3: Forging: Introduction to forging operations and equipment, forging types: Smith, Drop,
Press & Machine Forging, Roll and Rotary forging, Forging defects & remedies.

Extrusion: Introduction, Principle, and Characteristics of the Basic Extrusion Process. Hot and
cold extrusion: Forward and backward extrusion, Impact extrusion, Hydrostatic extrusion,
Seamless tubes. Extrusion defects and remedies.

Unit-4: Sheet-Metal Operations: Classification, Spring back in metals, Press operations:
Blanking, Piercing and other operations. Clearance and Shear in press operations, Forces and
power requirement in press Operations. Bending: Nomenclature, Types of bending dies, Spinning,
Stretch forming, Embossing and Coining.

Processing of Plastics: Injection, Blow, Compression, and Transfer Moulding.

Unit-5: Welding: Principle and Classification of welding processes, types of welded joints,
Welding terms, Filler materials, and application of welding process. Gas welding: Flame types,
forward and backward welding, Arc welding: AC & DC, Selection of welding current, Voltage.
Welding electrodes: Types, Composition and Specification. Metal arc welding (MAW),
Submerged arc welding (SAW). Resistance welding; principle, types, Spot, seam & projection
welding. Inert Gas welding: TIG & MIG welding, Thermit-welding, Friction welding, Laser
welding, Soldering & Brazing. Welding defects: Causes and remedies.

Text Books:
1. P. N. Rao, Manufacturing Technology, TMH.
2. P. C. Sharma, Production Technology, S. Chand Publishers.

References Books:

1. Rosenthal, Principles of Metal Castings, Mc Graw Hill.

2. R.S.Parmar, Welding Engineering and Technology, Khanna Publishers.

3. S. Kalpakjian, Manufacturing Engineering and Technology, Pearson Education.
4. 0. P. Khana, A Text Book of Production Technology, Dhanpat Rai & Sons.

5. A. Ghosh & A. K. Mallik, Manufacturing Science, East West Press Pvt. Ltd.

6. R. K. Jain, Production Technology, Khanna Publishers.
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CO, PO, & PSO Correlation

Course Program Outcomes PSOs
OQutcomes| 1 | 2 [ 3[4 [5 |6 |7 |89 |10]11] 1 2 3
Co1 3|22 }1|21]1|1]1]1]2 3 2 1
CO2 3| 3|13 |2 (3|1 |1]|1]2]2]2 3 3 2
COo3 3|2 |13 |22 |1 ]1|1]2]2]2 3 2 2
CO4 3131232101 ]1]1]2 3 2 2
CO5 2 |22 1|2|1]1]|3]3]3]2 2 2 2

Note: 1: Low 2: Moderate 3: High
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Program: B. Tech. Semester: | IV Sem

Name of the Kinematics of Machine Course Code: | ME24-B-MJ208
Course:

Credits: 3 No of Hours: | 3 hrs. / week
Max Marks: 100

Course Description:

The subject Kinematics of Machines is a very special course for Mechanical Engineers. This
course tells us about the distinctive features of machines. It deals with the relative motions of
different parts of a mechanism without taking into consideration the forces producing the motions.
Thus, it is the study, from the geometric point of view, to know the displacement, velocity, and
acceleration of a part of a mechanism.

Course Outcomes:
At the end of the course, the student will be able to:

CO Number Course Outcome

Co1 Understand the principles of kinematic pairs, chains and their classification,
Degree of freedom, inversions, equivalent chains, and planar mechanisms

CO2 Analyze the planar mechanisms for position, velocity, and acceleration

CO3 Construct and analyze cam profiles for a specified motion of the follower

CO4 Evaluate gear tooth geometry and select appropriate gears for the required
applications. Analyze different types of gear trains.

CO5 Understand the application of friction in machine elements like bearings,
clutches, brakes, and belt drives.

Syllabus:

Unit-1: Fundamentals of Kinematics & Mechanisms: Kinematic link, Types of links,
Kinematic pair, Types of constrained motions, Types of Kinematic pairs, Kinematic chain, Types
of joints, Mechanism, Machine, Degree of freedom (Mobility), Kutzbach criterion, Grubler’s
criterion, Four bar chain and its inversions, Grashoff’s law, Slider crank chain and its inversions,
Double slider crank chain and its inversions, straight line motion mechanism, steering mechanism.

Unit-2: Kinematics of Linkage Mechanisms: Velocity and acceleration analysis of mechanisms,
Velocities and accelerations by relative velocity method, Velocity analysis using instantaneous
center method, Velocities and accelerations by Analytical method, Coriolis component of
Acceleration.

Unit-3: Kinematics of Cam Mechanisms: Classification of cams and followers, Nomenclature
of aradial cam, Description of follower movement, Displacement diagrams, Uniform and modified
uniform motion, Simple harmonic motion, Uniform acceleration motion and its modifications,
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Cycloidal motion, Synthesis of cam profile by graphical approach, and Considerations of pressure
angle.

Unit—4: Gears & Gear Trains: Types of gears, Gear terminology, fundamental law of toothed
gearing, Gear tooth forms, Involute and Cycloid tooth profile, Length of path of Contact, Arc of
Contact, Contact ratio, Interference and Undercutting of Involutes teeth, Minimum number of teeth
on pinion to avoid interference. Simple, Compound, Reverted, and Epicyclic gear trains,
computation of velocity ratio in gear trains by different methods.

Unit-5: Friction in Machine Elements: Applications of friction, Friction clutches, Belt Drives —
Ratio of tensions for flat belt & V-belt, Centrifugal tension, condition for maximum power
transmission, Friction in brakes— Simple block or shoe brake, Band brake, Band and Block brakes,
Internal expanding shoe brake, Absorption dynamometer, Transmission dynamometer.

Text Books:

1. Uicker, J.J., Pennock G.R and Shigley, J.E, Theory of Machines and Mechanisms, Oxford
University Press.
2. Rattan, S. S., Theory of Machines, Tata McGraw Hill.

References Books:

Thomas Bevan, Theory of Machines, CBS Publishers and Distributors.

Cleghorn. W. L., Mechanisms of Machines, Oxford University Press.

Robert L. Norton, Kinematics and Dynamics of Machinery, Tata McGraw Hill.

Allen S. Hall Jr., Kinematics and Linkage Design, Prentice Hall.

Ghosh. A and Mallick, A.K., Theory of Mechanisms and Machines, East-West Pvt. Ltd., New
Delhi.

Rao J.S. and Dukkipati R.V., Mechanisms and Machine Theory, Wiley—Eastern Ltd., New
Delhi.

Ramamurthi. V., Mechanics of Machines, Narosa Publishing House.

Khurmi, R.S., Theory of Machines, S Chand Publications.

9. Sadhu Singh, Theory of Machines, Pearson Education.

CO, PO, & PSO Correlation
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Course Program Outcome PSO
Outcome | 1 [ 2 [ 3| 4|56 |78 91011 1 2 3
CO1 3| 31222 |1]|-]- -2 - 3 2 3
CO2 2121233 |1]|-|3]|3]- - 3 3 3
CO3 2 |22 2|2 |1]|-]- -1 2| - 3 2 2
CO4 2 121322 2|-|2/|2]|- - 3 3 2
CO5 2 12121331112 |2|1]1 3 2 2
Note: 1: Low 2: Moderate 3: High
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Program: B. Tech. Semester: | IV Sem

Name of the Indian Knowledge System Course Code: | ME24-B-MJ209
Course:

Credits: 4 No of Hours: | 4 hrs. / week
Max Marks: 100

Course Description:

This course introduces engineers to the rich and diverse Indian Knowledge System (IKS),
exploring its historical foundations, philosophical frameworks, and practical applications in
science and technology. We will examine the ancient Indian contributions to mathematics,
metallurgy, architecture, and other engineering domains, fostering an understanding of the
relevance of traditional knowledge to modern engineering challenges. Through analyzing ancient
texts and case studies, students will gain insights into indigenous problem-solving approaches and
innovative techniques that can complement contemporary engineering practices.

Course Outcomes:

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

CO Number Course Outcome
CO1 Understand IKS foundations and history.
CO2 Analyze ancient Indian knowledge sources.
CO3 Demonstrate knowledge of the Indian numeral and measurement systems.
CO4 Examine historical Indian metallurgy.
CO5 Evaluate IKS applications in engineering and technology.
Syllabus:

Unit-1: Indian Knowledge System-An Introduction: Indian Knowledge System-An Overview,
Learning Outcomes, IKS in Action, Do We Need Indian Knowledge System? Importance of
Ancient Knowledge, Defining Indian Knowledge System, The IKS Corpus-A Classification
Framework, Chaturdasa-Vidyasthana, IKS in Action, Chaturdasa-Vidyasthana and the Income
Tax Act, 1961, Historicity of IKS, Some Unique Aspects of IKS, Nuances of an Oral Tradition,
Typical Presentation Style -Sutras, Encryptions.

Unit-2: Knowledge through ages, framework and classification: Panchtantra, a treatise on
statecraft through stories, Puranas, Maha purana, Up Purana, Content of Purana, Issues of interest
in Purana, Ithihasa as a source of wisdom, Uniqueness of two epics : Ramyan and Mahabharat,
Niti shastra, Subhashitani.
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Framework and classification: Tarka: The Indian art of debate, The knowledge triangle, Prameya
-A Vaisesikan Approach to Physical Reality, Dravyas -The Constituents of the Physical Reality,
Attributes- The Properties of Substances, Action -The Driver of Conjunction and Disjunction IKS
in Action, Vaisesikan Worldview of 'Existence, Pramana- The Means of Valid Knowledge
Samsaya -Ambiguities in Existing Knowledge Framework for Establishing Valid Knowledge,
Deductive/Inductive Logic Framework, Potential Fallacies in the Reasoning Process, Summaru.

Unit-3: Number System and Units of Measurement: Gautam Buddha on number system,
Number system in in India- Historical Evidence, Salient features of the Indian numeral system,
The concept of zero and its importance, Large numbers and their representation, Place value of
Numerals, Decimal system, Unique Approaches to Represent Numbers, Bhiita-samkhya System,
Katapayadi System, Measurements for Time, Distance, and Weight, IKS in Action: Measurement
of Time -An Illustration from Purana, Pingala and the Binary System.

Unit-4: Engineering and Technology: Metals and Metalworking: Learning Outcomes, IKS in
Action: Wootz Steel: The Rise and Fall of a Great Indian Technology, The Indian S & T Heritage,
Mining and Ore Extraction, Metals and Metalworking Technology, Gold Extraction Process, Zinc
Production, Copper Mining and Extraction Process, Copper Alloys, Mercury, Lead and Silver,
Iron and Steel in India, Extraction of Iron from Biotite by Ayurvedic Method, Manufacture of
Steel, Lost Wax Casting of Idols and Artefacts, Apparatuses Used for Extraction of Metallic
Components.

Unit-5: Engineering and Technology: Other Applications: IKS in Action, irrigation Systems
and Practices in South India, Literary Sources for Science and Technology, Physical Structures in
India 287 V143 Irrigation and Water Management, Dyes and Painting Technology, IKS in Action:
Distillation, Surgical Techniques, Shipbuilding, Sixty-four Art Forms (64 Kalés), Status of
Indigenous S&T.

Architecture and planning: IKS in Action: Arthasastra on Town Planning, Indian Architecture -
A Historical Perspective, Vastu-sastra -The Science of Architecture, Literary Sources, Vastu-
purusa-mandala, Eight Limbs of Vastu, Town Planning, Unitary Buildings, Alternative Designs
for Town Planning, Temple architecture.

Text Books:

1. Mahadevan B., Bhat V.R. and Pavana N.R.N., Introduction to Indian Knowledge System, Phi
India publishers.

2. Dr. Rohidas Nitonde, Introduction to Indian Knowledge System : A Textbook for UG
Students as per NEP 2020, Notion Press Media Pvt. Limited.



References Books:
1. Dr. Shashikant Awasthi, Indian Knowledge Systems: A Comprehensive Analysis of Various
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Contexts, Shashwat Publication, India
2. R.S. Sharma, India's Ancient Past, Oxford University Press

w

Books on Artha, Vymanik , Vaastu and other Shastras, Puranas and Upanishads

4. Online Sources: https://www.valmiki.iitk.ac.in/, https://www.heritage.iitk.ac.in.
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Program: B. Tech. Semester: | IV Sem

Name of the Fluid Mechanics & Machinery | Course Code: | ME24-B-MJ210
Course: Lab

Credits: 1 No of Hours: | 2 hrs. / week
Max Marks: 50

Course Description:

This lab course provides practical experience in fluid mechanics and hydraulic machinery.
Students will verify Bernoulli's theorem, measure flow velocities, determine discharge coefficients
for flow meters, and analyze jet impact. The course includes performance testing of turbines,
pumps, and wind tunnels, alongside studies of industrial boiler feed pumps and airfoil lift/drag.

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

CO Number Course Outcome
CO1 Validate fluid mechanics principles experimentally.
CO2 Determine turbine and pump performance.

CO3 Analyze pipe flow and losses.
CO4 Investigate airfoil lift and drag.
CO5 Study industrial fluid handling equipment.

List of Experiments:
(Minimum seven experiments and three studies)

CooNoaR~wWNE

To verify Bernoulli’s theorem experimentally.

To measure the velocity of flow using Pitot tube.

To determine the coefficient of discharge of Venturi meter.

To determine the coefficient of discharge of Orifice meter.

To determine the impact of jet through nozzle.

To plot hydraulic and energy gradient line Using Reynolds apparatus
To plot Performance characteristics of Pelton wheel turbine.
To plot Performance characteristics of Francis turbine.

Study of construction and working of a Kaplan turbine.
Performance characteristics of a single stage centrifugal pump.
Performance characteristics of multistage centrifugal pump.
Performance Characteristics of a reciprocating pump.

Study of Wind Tunnel (Open Circuit blower type)
Determination of Lift and drag force over an air foil.

Study of an industrial Boiler Feed pump and Vacuum

Equipment/Machines/Instruments/Tools/Software Required:

1.
2.

Bernoulli’s apparatus.
Complete setup for flow measurement using Pitot tube
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3 Impact of jet apparatus.

4, Venturimeter Apparatus.

5. Orifice meter Apparatus

6 Pipe friction apparatus

7 Orifice apparatus

8. Reynolds’s apparatus

9. Pelton Wheel Turbine Test Rig

10.  Francis Turbine Test Rig

11.  Kaplan Turbine setup

12. Rated Speed Centrifugal Pump Test Rig

13.  Multi Stage Centrifugal Pump Test Rig

14.  Reciprocating Pump Test Rig

15.  Complete setup of Wind Tunnel (Open circuit blow type)
16.  Airfoil with the provision of measurement of pressure distribution over the surface.

CO, PO, & PSO Correlation
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Program: B. Tech. Semester: | IV Sem

Name of the Manufacturing Technology-I Course Code: | ME24-B-MJ212
Course: Lab

Credits: 1 No of Hours: | 2 hrs. / week
Max Marks: 50

Course Description:

To impart knowledge to students to develop their technical skill sets for creating entities from raw
material. To give “hands on” training and practice to students for use of various tools, devices,
machines. To develop ability of students to understand, plan and implement various processes and
operations to be performed on the raw material to create object of desired shape and size. To give
exposure to inter disciplinary domains.

Course Outcomes:
After Completion of the course, Students will be able to:

CO Number Course Outcome

Co1 Students will demonstrate the ability to create green sand mould sing two-piece
patterns and successfully cast non-ferrous alloys.

CO2 Student will select appropriate joining processes to join work piece.

CO3 Students will acquire skills to join metal sheets and plates using spot welding,
gas welding, MAG welding (in both 2F and 3F positions), and TIG welding (in
the 1G position).

CO4 Students will study and understand the components and operation of robotic
welding setups, including programming a robotic welder to perform basic
welding task.

CO5 Students will develop the ability to analyse the troubleshoot common defects
and issues in casting and welding process, implementing corrective measures
to improve quality and efficiency.

Experiments to be performed (Minimum Eight experiments)

©ONo s WDNRE

Making a green sand mould using a two-piece pattern.

Casting of a non-ferrous metals/alloys.

Joining metal sheets by spot welding.

Joining metal sheets by gas welding.

Joining mild steel plate in a 2F position by metal active gas (MAG) welding.
Joining mild steel plate in 3F position by MAG welding.

Joining mild steel plate in 1G position by MAG welding.

Joining metal by brazing.
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9.  Study of robotic welding setup.
10. Programming on robotic welding set-up to make a single bead on MS plate.

List of Equipment/Instruments/Machines Required:

1. Muffle furnace.

2. Welding machines (MMAW/MAG) and equipment’s.

3. Resistance/spot welding machines and equipment’s.

4.  Oxy-acetylene gas welding setup.

5. Brazing Equipment’s

6.  Robotic welding setup.

CO, PO, & PSO Correlation

Course Program Outcomes PSOs
Outcomes | 1 2 |3 4 5 6 7 8 9 10 [ 11 |1 ]| 2 | 3
Co1 3 122 1 3 1 - 1 1 1 1 [3]2]1
CO2 2 |32 | 2 2 2 - 1 1 1 2 |3]2]1
COo3 3 |33 2 3 2 - 2 2 1 2 | 31311
CO4 2 |23 3 3 3 - 2 2 1 2 |3]13]1
CO5 3 1313 2 3 3 2 1 1 2 3 |3]3]1

Note: 1: Low 2: Moderate 3: High
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Program B. Tech Semester Il Sem

Name of the Course Fundamentals of Robotics Course Code | ME24-B-MN201
Credits 4 No of Hours 4 Hours/week
Max Marks 100

Course Description:

This subject provides insight to the fundamentals of Robotics, where the students will learn
Introduction to Robotics, Basics of Robotics, Robotic Sensors, Arduino-based Robotics, and
Arduino-based programming.

Course Outcome: Students will be able to

CO Number Course Outcomes
CO1 Recognize robotics-related terminology
CO2 Determine the robot's gripper, sensor, and actuator
COos3 Understand the sensors and machine vision system of a robot
CO4 Use Arduino board for different autonomous applications
CO5 Implement Arduino board for different autonomous applications
Syllabus:

Unit-1: Introduction to Robotics: Definition according to RIA, 1SO, and others, Brief History,
Robot Anatomy, Laws of Robotics.

Unit-2: Basic Robotics: Classification of robots, Robot terminologies: work volume, resolution,
accuracy, repeatability, payload capacity, speed of response etc., Wrist assembly, Joint notations,
Selection criteria of any robot.

Unit-3: Robotic sensors: Need for sensors, types of sensors used in Robotics, classification and
applications of sensors, Characteristics of sensing devices, Selections of sensors.

Unit-4: Arduino-based Robotics: Description of Arduino board, Types of Arduino board,
Different terminology of Arduino board. Detail discussion on connections and usage of ports in
board, Bread Board, motor drive units, jumper wire and connection methods

Unit-5: Arduino-based Programming: Arduino IDE (Integrated Development Environment)
coding for- Line follower robot; Bluetooth controlled robot; Voice controlled robot; Gesture
controlled robot.
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Text Books:

1. S. K. Saha, Introduction to Robotics 2e, TATA McGraw Hills Education.

2. Asitava Ghoshal, Robotics: Fundamental concepts and analysis, Oxford University Press.
3. Dilip Kumar Pratihar, Fundamentals of Robotics, Narosa Publishing House.

Reference Books:
1. R. K. Mittal, I. J. Nagrath, Robotics and Control, TATA McGraw Hill Publishing Co Ltd, New
Delhi.
2. S. B. Niku, Introduction to Robotics — Analysis, Control, Applications, 3rd edition, John Wiley
& Sons Ltd.
CO, PO, & PSO Correlation

Course Program Outcomes PSOs
Outcomes 5 7
Co1
COo2
COos3
CO4
CO5 313 2
Note: 1: Low 2: Moderate 3: High
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Program: B. Tech Semester: IV Sem

Name of the Course: | Basics of Industrial Robotics | Course Code: ME24-B-MN202
Credits: 4 No of Hours: 4 Hours/week
Max Marks: 100

Course Description:

This course provides a comprehensive introduction to industrial robotics, covering key topics such
as manipulator types, actuation systems, and end effectors. Students will explore advanced sensors,
machine vision, and basic control systems, alongside understanding safety standards, socio-
economic impacts, and the role of artificial intelligence in robotics. Emphasis is placed on practical
applications and recent advancements in mobile robot locomotion and collaborative robots.

Course Outcome: Students will be able to

CO Number Course Outcomes
Co1 Understand the basics of industrial robotics
CO2 Understand actuation system and end effector mechanism of industrial robot.
COos3 Understand the sensors and vision system of industrial robot.
CO4 Understand the control system of robot.
CO5 analyze the Al needs and applications for development of robots
Syllabus:

Unit-1: Introduction to Industrial Robotics: Introduction to manipulators, different types of
industrial robot, collaborative robot, Futuristic robotics.

Unit-2: Actuation system & End Effectors: Types of drives — Hydraulic, Pneumatic and Electric,
Comparison of all such drives, DC servo motors, Stepper motors, AC servo motor — salient features
and applications, pulse count calculations End effectors - Types of Grippers — Mechanical,
Magnetic, vacuum, pneumatic and hydraulic, selection and design considerations.

Unit-3: Robot sensors and Machine Vision: Advance sensors, Image sensor, Robot Vision setup
(RVS), block diagram, components, working of RVS, Human vision Vs Robot Vision, Gradient
calculations, Applications of RVS.

Unit-4: Basic Control systems: Introduction, Different types of controllers, Proportional,
Integral, Differential and their combination controllers. Open-loop and closed-loop control
systems, Feedback and its importance, Linear vs. nonlinear systems, Time-invariant vs. time-
variant system, Examples of Control systems.
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Unit-5: Safety and Locomotion: Socio-Economic aspect of robotisation. Economical aspects for
robot design, Safety for robot and standards, Introduction to Artificial Intelligence, Al techniques,
Need and application of Al, mobile robotics, New trends & recent updates in robotics. Mobile
Robot locomotion: Types of locomotion, hopping robots, legged robots, wheeled robots, stability,
manoeuvrability, controllability.

Text Books:

1. S. K. Saha, Introduction to Robotics 2e, TATA McGraw Hills Education.
2. Asitava Ghoshal, Robotics: Fundamental concepts and analysis, Oxford University Press.
3. Dilip Kumar Pratihar, Fundamentals of Robotics, Narosa Publishing House.

Reference Books:

1. R. K. Mittal, I. J. Nagrath, Robotics and Control, TATA McGraw Hill Publishing Co Ltd,
New Delhi.
2. S. B. Niku, Introduction to Robotics — Analysis, Control, Applications, 3rd edition, John
Wiley & Sons Ltd.
CO, PO, & PSO Correlation

Course Program Outcomes PSOs
Outcomes 5 7
Co1
CO2
COo3
CO4
CO5 313 2
Note: 1: Low 2: Moderate 3: High

[EY
o
=
=

WWIWIN|IN
WININ P W
NININ (P>

I e

NININININ|O

NN PP IO
WWWwWww|(F-
WWWWwwiw

WWww|w |k
WWWww|IN
I
N[N
wlw|w|w|w




O. P. JINDAL UNIVERSITY

O. P. Jindal Knowledge Park, Punjipathra, Raigarh-496109
Department of Mechanical Engineering

Program: B. Tech. Semester: 31

Name of the Ethics In Engineering Practice Course Code: | ME24-B-AE201
Course:

Credits: 2 No of Hours: | 4 hrs. / week
Max Marks: 50

Course Descriptions:

This course is designed to introduce students to the ethical dimensions of engineering practice and
the professional responsibilities of engineers in society. It explores the foundations of ethical
theory, codes of professional conduct, and the role of personal and organizational ethics in
decision-making. Through case studies, real-world scenarios, and discussions, students will
develop critical thinking skills to navigate complex ethical dilemmas in engineering contexts.

Course Outcomes:
After Completion of the course, Students will be able to:

CO Number Course Outcome

Co1 Understand and apply fundamental ethical theories and principles in
engineering.

CO2 Analyze professional codes of ethics across engineering disciplines.

CO3 Evaluate ethical issues in the context of safety, sustainability, and global
responsibility.

CO4 Develop strategies for ethical decision-making in real-world engineering
scenarios.

CO5 Foster a sense of professional responsibility and commitment to ethical
conduct.

Syllabus:

The Course Will run through the NPTEL
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Program: B. Tech. Semester: 31

Name of the Engineering Economic Analysis Course Code: | ME24-B-AE202
Course:

Credits: 2 No of Hours: 4 hrs. | week
Max Marks: 50

Course Descriptions:

This course provides a systematic framework for evaluating the economic merits of engineering
alternatives in both public and private sector projects. It introduces fundamental concepts of
engineering economy including time value of money, cost estimation, cash flow analysis,
depreciation, replacement analysis, and break-even analysis.

Course Outcomes:
After Completion of the course, Students will be able to:

CO Number Course Outcome

Co1 Understand the principles of engineering economics and their application in
decision-making

CO2 Evaluate investment alternatives using techniques such as NPV, IRR, and
payback period.

COs3 Analyze project feasibility considering cost, benefit, depreciation, and
inflation.

CO4 Apply break-even and sensitivity analysis in project evaluation.

CO5 Demonstrate competence in life-cycle costing and replacement decisions.

Syllabus:

The Course Will run through the NPTEL
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Program: B. Tech. Semester: 111 Sem

Name of the MATLAB Programming Lab Course Code: | ME24-B-SE201
Course:

Credits: 2 No of Hours: | 4 hrs. / week
Max Marks: 50

Course Description:

This course provides a comprehensive understanding of key mathematical concepts and their
applications in engineering and scientific computing using MATLAB. The topics covered include
complex variables, Laplace transforms, numerical methods, basic statistics and probability,
random variables, and probability distributions. Through a combination of theoretical lectures
and practical MATLAB-based exercises, students will develop the skills necessary to solve
complex mathematical problems and apply these techniques in various engineering and scientific

contexts.

Course Outcomes:
At the end of the course, the student will be able to:

CO Number Course Outcome
Co1 Able to use MATLAB effectively to analyze and visualize data
Apply a top—down, modular, and systematic approach to design, write, test, and
CO2 debug sequential MATLAB programs to achieve computational
objectives
Design and document computer programs and analyses in a careful and
CcO3 complete manner so as to effectively communicate results, to facilitate
evaluation and debugging by another programmer, and to anticipate and
resolve user errors
Create and control simple plot and user—interface graphics objects in
CO4 | maTLAB
Apply numeric techniques and computer simulations to solve
CO5 engineering-related problems

List of Experiments: (Minimum ten experiments to be performed)

1. MATLAB Basics: Introduction, operation with arithmetic, logarithmic and
trigonometric function.

AW WD

Operations with arrays, polynomials, problem practice.
Script file, problem practice.

Function file, problem practice.

Programming: graphics, input / output.

Plotting of 2D and 3D curves, problem practice.
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5. Roots: programming for general method.

6. Numerical integration formulas, numerical integration of functions.

7. Numerical differentiation, problem practice.

8. Ordinary differential equation problem practice.

9. Analyze and manipulate complex functions using MATLAB.

10. Laplace transforms using MATLAB.

11. Implement numerical algorithms for roots of algebraic and transcendental equations using
MATLAB.

12. MATLAB implementation of descriptive statistics.

13. MATLAB simulations of probability experiments.

14. MATLAB implementation of hypothesis tests and confidence intervals.

15. MATLAB implementation of random variable simulations

Equipment/Machines/Instruments/Tools/Software Required:

1. MATLAB Software

CO, PO, & PSO Correlation

CO Program Outcomes PSOs
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Programme: | B.Tech Semester: | IV Sem

Name of the | Measurement and Control Course Code: | ME24-B-SE202
Course:

Credits: 3 No of Hours: | 3 hours/week
Max Marks: | 100

Course Description:

The course is designed to familiarize the student with the functions and instrumentation available
in a modern industry. This course covers the fundamentals of instrumentation used in industry.
Emphasis is on electric, electronic, and other instruments. Student also learn the concepts of the
mathematical modeling, feedback control and stability analysis in Time and Frequency domains.

Course Outcomes:

After completion of the course, students will be able to

CO Number Course Outcomes

Co1 Understand about different instruments that are used for measurement purpose.

CO2 Analyze the Performance characteristics of each instrument, analyses the data
and generate report.

CO3 Understand how waveforms can be analyzed using wave analyzers, MATLAB
and Simulink

CO4 Able to determine transfer function models of electrical, mechanical and
electromechanical systems.

CO5 Able to determine stability/relative stability from characteristic equation.

Syllabus:

Unit-1: Basics of Measurement Systems: Static and dynamic characteristics of measurement
systems. Measurement errors: Gross error, systematic error, absolute error and relative error,
accuracy, precision, resolution and significant figures, Measurement error combination, basics of
statistical analysis. Statistical analysis of data and curve fitting.

Unit-2: Electrical and Electronic Measurements: Bridges and potentiometers, measurement of
R, L and C. Measurements of voltage, current, power, power factor and energy. AC & DC current
probes. Extension of instrument ranges. Q-meter and waveform analyzer. Digital voltmeter and
multi-meter. Time, phase and frequency measurements. Cathode ray oscilloscope. Serial and
parallel communication. Shielding and groundings.
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Unit-3: Transducers, Mechanical Measurement and Industrial Instrumentation: Resistive,
Capacitive, Inductive and piezoelectric transducers and their signal conditioning. Measurement of
displacement, velocity and acceleration (translational and rotational), force, torque, vibration and
shock. Measurement of pressure, flow, temperature and liquid level. Measurement of pH,
conductivity, viscosity and humidity.

Unit-4: Control Systems: Open loop and closed loop control systems, Feedback characteristics
of control systems, Mathematical representation of physical systems, electrical, mechanical,
hydraulic, thermal systems, Block diagram, algebra and signal flow graphs, Mason's gain formula.
Time Domain Analysis, standard test signals, time response of first, second and higher order
systems, performance indices. Error analysis, static and dynamic error coefficients. Stability,
concept of stability, asymptotic and conditional stability, Routh Hurwitz criterion,

Unit-5: Process Control: Root locus technique (Concept and construction) Frequency Response
Analysis Correlation between time and frequency response, Polar and inverse polar plots, NY
Quist stability criterion, Bode plots, Time delay systems. Phase and gain margin. Mechanical,
hydraulic and pneumatic system components. Synchro pair, servo and step motors. On-off,
cascade, P, P-1, P-1-D, feed forward and derivative controller, Fuzzy controller.

Text Books:

1. Doeblin, E.O., Measurement systems, Applications and Design, McGraw—Hill (1982).

2. Nakra, B. C. and Chaudhry, K. K., Instrumentation Measurement and Analysis, Tata
McGraw—Hill (2003).

3. Ogata, K., Modern Control Engineering, Prentice—Hall of India Private Limited (2001)

4. Nagrath, 1.J. and Gopal, M., Control System Engineering, New Age International (P) Limited,
Publishers (2003).

5. Gopal, M., Digital Control System, Wiley Eastern (1986).

Reference Books:

1. W Bolton- Instrumentation and control systems, Elsevier (2004).

2. Murthy, D.V.S., Transducers and Instrumentation, Prentice—Hall of India Private Limited
(2003).

3. Sawhney, A.K., A Course in Electrical and Electronic Measurements and Instrumentation,
Dhanpat Rai and Co. (P) Ltd. (2007).

4. Kuo, B.C., Automatic Control System, Prentice—Hall of India Private Limited (2002).

5. Sinha, N.K., Control System, New Age International (P) Limited, Publishers (2002).
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CO, PO, & PSO Correlation

Course Program Outcomes PSOs
Outcomes 5 6 7
Co1
CO2
COo3
CO4
CO5
Note: 1: Low 2:

[
o
[
[

WINWININ
1

FININ|W| T [©
1

1
WWIN W[ [P~
WwWwwiwlw

1

1

1
WIWW NN
WWWW W
WWWiN

3 -
oderate 3: High

Slwwwww(-



O. P. JINDAL UNIVERSITY

O. P. Jindal Knowledge Park, Punjipathra, Raigarh-496109
Department of Mechanical Engineering

Program: B. Tech. Semester: | 11l Sem

Name of the Solar Energy Technology Course Code: | ME24-B-MD201
Course:

Credits: 3 No of Hours: | 3 hrs. / week
Max Marks: 100

Course Descriptions:

The course is intended to deliver comprehensive knowledge on renewable energy resources, solar
radiation, solar radiation data analysis, fundamentals of the solar thermal and photovoltaic system,
along with the effective design and performance analysis of solar energy conversion devices.

Course Outcomes:
After Completion of the course, Students will be able to:

CO Number Course Outcome

CO1 Understand characteristics and world distribution of solar radiation.

CO2 Know solar radiation and measurement techniques.

CO3 Understand the methods of calculation of solar radiation availability at a given
location.

CO4 Acquire fundamentals of thermal and direct conversion of solar energy to power.

CO5 Understand the fundamentals of solar flat plate collectors, concentrating solar
collectors.

Syllabus:

Unit 1: Energy Resources & Solar Radiation: World energy resources — Indian energy scenario
— Environmental aspects of energy utilization. Renewable energy resources and their importance
— Global solar resources. Solar spectrum — Electromagnetic spectrum, basic laws of radiation.
Solar radiation on the earth surface, distribution of solar radiation. Depletion of solar radiation —
Absorption, scattering. Beam radiation, diffuse and Global radiation. Measurement of solar
radiation —Pyranometer, Pyrheliometer, Sunshine recorder.

Unit 2: Solar Radiation Geometry and Calculations: Solar radiation geometry — Earth—Sun
angles — Solar angles. Calculation of angle of incidence — Surface facing due south, horizontal,
inclined surface and vertical surface. Solar day length — Sun path diagram — Shadow determination.
Estimation of Sunshine hours at different places in India. Calculation of total solar radiation on
horizontal and tilted surfaces. Prediction of solar radiation availability.

Unit 3: Solar Electrical Energy Conversion: Solar photovoltaic energy conversion — Principles
— Physics and operation of solar cells. Classification of solar PV systems, Solar cell energy
conversion efficiency, I-V characteristics, effect of variation of solar insolation and temperature,
losses. Solar PV power plants.
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Unit 4: Solar Thermal energy conversion: Fundamentals of solar collectors as devices to convert
solar energy to heat. Non—concentrating low temperature flat—plate and evacuated tube collectors.
Collector performance — Useful energy gain, energy losses, efficiency. Use of selective coatings
to enhance the collector efficiency. Concentrating collectors for middle and high temperature
applications. Line—focusing and point—focusing concentrators: parabolic trough, parabolic dish,
Fresnel lenses, compound parabolic concentrator. Sun tracking mechanisms.

Unit 5: Other Solar Energy based technologies: Concentrating collector performance —
concentration ratio, useful energy gain, energy losses, efficiency. Solar collector design, testing,
installation and operation. Application of non—concentrating collectors in low temperature solar
thermal plants for space heating and cooling, drying, seawater desalination. Use of concentrating
collectors for process heat production and power generation.

Text Books:
1. K. Sukhatme, Solar energy: Principles of thermal collection and storage, Tata McGraw Hill

publishing Co. Ltd.
2. G. N. Tiwari, Solar Energy: Fundamentals, Design, Modelling and Applications, Narosa
Publication New Delhi.

Reference Books:
R.K. Singhal, Non—Conventional Energy Resources, S.K. Kataria & Sons, Delhi.

Foster R., Ghassemi M., Cota A., Solar Energy, CRC Press.

Duffie J.A., Beckman W.A., Solar Engineering of Thermal Processes, Wiley & Sons.

De Vos, A., Thermodynamics of Solar Energy Conversion, Wiley & Sons.

Garg H.P., Prakash J., Solar Energy Fundamentals and Applications, Tata McGraw—Hill.
Kalogirou S., Solar Energy Engineering: Processes and Systems, Elsevier.

Artur V. Kilian, Solar Collectors: Energy Conservation, Design and Applications, Nova
Science Publishers Incorporation.

8. Kalogirou S., Solar Energy Engineering: Processes and systems, Academic Press.

No ok~ owbdPE

CO, PO, & PSO Correlation

Course Program Outcomes PSOs
Outcomes | 1 2 3 4 5 6 7 8 9 11011 1 2 3
CO1: 3 2 1 1 1 2 - 1 2 1 2 3 1 1
COz2: 3 3 1 3 3 1 - 1 2 1 2 3 3 1
COs3: 3 3 2 2 3 2 - 1 2 1 2 3 3 1
CO4: 3 2 3 1 2 2 - 1 2 1 2 3 2 2
CO5: 3 2 3 1 2 2 - 1 2 1 2 3 2 2

Note: 1: Low 2: Moderate 3: High
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Program: B. Tech. Semester: | IV

Name of the Plant Maintenance & Safety Course Code: | ME24-B-MD202
Course:

Credits: 3 No of Hours: | 3 Hrs./Week
Max Marks: 100

Course Description:

This course introduces students to essential concepts and practices in plant maintenance and
industrial safety. It covers maintenance types and strategies, failure prevention methods including
wear and corrosion control, condition monitoring techniques, and safety regulations. Students gain
insights into modern maintenance tools like TPM and RCA, as well as safety compliance
frameworks such as OSHA and IBR. The course also emphasizes recovery, reconditioning,
retrofitting, and the erection and commissioning of machinery. By the end, students will be
equipped with skills to ensure enhanced equipment reliability, efficient maintenance planning, and
a safe industrial work environment.

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

CO Number Course Outcomes

Co1 Understand the principles of plant maintenance and industrial safety, and the role
of maintenance planning and organization.

CO2 Identify and apply suitable maintenance strategies, wear and corrosion prevention
techniques in industrial systems.

COs3 Utilize condition monitoring tools and diagnostic methods to detect and analyze
faults in equipment.

CO4 Evaluate workplace hazards, apply statutory safety regulations, and suggest
preventive and control measures.

CO5 Explain and apply the processes of recovery, reconditioning, retrofitting, and
equipment commissioning in an industrial setup.

Syllabus:

Unit 1: Introduction to Plant Maintenance and Safety: Need for plant maintenance, safety in
industrial operations. Objectives of Maintenance: Equipment availability, cost-effectiveness,
safety assurance. Maintenance Planning: Scope, short-term and long-term planning, maintenance
budgeting. Maintenance Organization: Structure of maintenance department, roles and
responsibilities. Introduction to Safety Engineering: Role of safety in plants, accident statistics,
case studies of major industrial accidents.
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Unit 2: Wear, Corrosion, and Their Prevention: Types of wear, Wear reduction methods, Types
and applications of lubricants, Corrosion and Its Prevention: Definition, principle, and factors
affecting corrosion, Types of corrosion, Corrosion prevention methods.

Types and Strategies of Maintenance: Breakdown Maintenance (BM): Meaning, process, when
it is suitable, disadvantages. Preventive Maintenance (PM): Scheduled maintenance, benefits,
limitations. Predictive Maintenance (PdM): Principles, condition-based maintenance, technologies
used. Corrective Maintenance: Process, advantages, repair vs replacement decisions. Total
Productive Maintenance (TPM): Concept, 8 pillars of TPM, role of operators in maintenance, OEE
(Overall Equipment Effectiveness).

Unit 3: Condition Monitoring and Fault Diagnosis: Condition Monitoring Techniques:
Vibration analysis, thermography, oil analysis, ultrasonic testing, motor current analysis. Fault
Detection Methods: Signal analysis, data interpretation, trending methods. Root Cause Analysis
(RCA): Steps and tools (e.g., Fishbone Diagram, 5 Whys). Non-Destructive Testing (NDT):
Common NDT methods used in maintenance (Visual, Ultrasonic, Eddy current).

Unit 4: Industrial Safety and Hazard Control: Factory Act, Occupational Safety and Health
Administration (OSHA), Indian Boiler Regulation (IBR). Hazard Identification and Risk
Assessment (HIRA): Risk matrix, severity-likelihood analysis. Personal Protective Equipment
(PPE): Types, selection, and maintenance. Fire Safety and Explosion Hazards: Classification of
fires, fire suppression systems, emergency response planning. Accident Investigation: Steps in
investigation, documentation, learning from incidents.

Unit 5: Recovery, Reconditioning, and Retrofitting: Definition of recovery, reconditioning, and
retrofitting, Methods of recovery and their applications, Selection criteria for recovery methods.
Reconditioning and Retrofitting: Reconditioning process, features, and advantages, Retrofitting:
concept, need, and applications. Installation, Erection, and Commissioning: Design and
planning of foundation, Erection and commissioning of equipment, Alignment and testing of
equipment.

Text Books:

1. R. C. Mishra and K. Pathak, Maintenance Engineering and Management, PHI Learning Pvt.
Ltd.

2. Frank R. Spellman, Safety Engineering: Principles and Practices, Rowman & Littlefield.

Maintenance Engineering, H. P. Garg, S. Chand and Company.

4. Maintenance Engineering Handbook, Higgins & Morrow, DA Information Services

w

Reference Books:

2. S. K. Srivastava, Industrial Maintenance Management, S. Chand & Company.
3. B.S. Dhillon, Engineering Maintenance: A Modern Approach, CRC Press.

4. Amitabh Bhattacharya, Safety Management, Himalaya Publishing.

5. Donald V. LaCombe, Total Productive Maintenance, Productivity Press.
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CO, PO, & PSO Correlation

Course Program Outcomes PSOs
Outcomes 5 7
Co1
COo2
COos3
CO4
CO5 3
Note: 1: Low 2.: Moderate 3: High

-
o
-
-

NINWIN W

A I )

wN|w|w|w|—
w|w|w|w|N|No
NN W[N]
w(N|w|N|N
N WD o
N W~
NN ||| o
NP~
NN N[N N
w|N|w|w|w|-
w|N|w|w|[N| N
N (RN (N~ w




	1.pdf (p.1-10)
	2.pdf (p.11-60)
	Unit-1: Introduction: Role and application of thermodynamics, macroscopic & microscopic view, thermodynamics system, thermodynamic equilibrium, state, process, and cycle.
	First Law of Thermodynamics: definition of thermodynamic heat & work, sign conventions, First law referred to cycle, First law for change of state, internal energy, modes of energy, enthalpy, specific heat at constant pressure & volume, PMM of first k...
	Course Descriptions:
	Syllabus:
	Course Description:
	This course introduces students to essential concepts and practices in plant maintenance and industrial safety. It covers maintenance types and strategies, failure prevention methods including wear and corrosion control, condition monitoring technique...

	List of Experiments: (Minimum ten experiments to be performed)
	Unit-1: Fluid properties: continuity equation-Hydrostatic law-pressure variation in static fluid hydrostatic force on a submerged plane and curved surface-location of hydrostatic force.
	Unit-1: Indian Knowledge System-An Introduction: Indian Knowledge System-An Overview, Learning Outcomes, IKS in Action, Do We Need Indian Knowledge System? Importance of Ancient Knowledge, Defining Indian Knowledge System, The IKS Corpus-A Classificat...
	Unit-2: Knowledge through ages, framework and classification: Panchtantra, a treatise on statecraft through stories, Puranas, Maha purana, Up Purana, Content of Purana, Issues of interest in Purana, Ithihasa as a source of wisdom, Uniqueness of two ep...
	Framework and classification: Tarka: The Indian art of debate, The knowledge triangle, Prameya -A Vaisesikan Approach to Physical Reality, Dravyas -The Constituents of the Physical Reality, Attributes- The Properties of Substances,  Action -The Driver...
	List of Experiments:
	(Minimum seven experiments and three studies)
	1. To verify Bernoulli’s theorem experimentally.
	2. To measure the velocity of flow using Pitot tube.
	3. To determine the coefficient of discharge of Venturi meter.
	4. To determine the coefficient of discharge of Orifice meter.
	5. To determine the impact of jet through nozzle.
	6.  To plot hydraulic and energy gradient line Using Reynolds apparatus
	7. To plot Performance characteristics of Pelton wheel turbine.
	8. To plot Performance characteristics of Francis turbine.
	9. Study of construction and working of a Kaplan turbine.
	9. Performance characteristics of a single stage centrifugal pump.
	10. Performance characteristics of multistage centrifugal pump.
	11. Performance Characteristics of a reciprocating pump.
	12. Study of Wind Tunnel (Open Circuit blower type)
	13. Determination of Lift and drag force over an air foil.
	14. Study of an industrial Boiler Feed pump and Vacuum
	Equipment/Machines/Instruments/Tools/Software Required:
	1. Bernoulli’s apparatus.
	2. Complete setup for flow measurement using Pitot tube
	3. Impact of jet apparatus.
	4. Venturimeter Apparatus.
	5. Orifice meter Apparatus
	6. Pipe friction apparatus
	7. Orifice apparatus
	8. Reynolds’s apparatus
	9. Pelton Wheel Turbine Test Rig
	10. Francis Turbine Test Rig
	11. Kaplan Turbine setup
	12. Rated Speed Centrifugal Pump Test Rig
	13. Multi Stage Centrifugal Pump Test Rig
	14. Reciprocating Pump Test Rig
	15. Complete setup of Wind Tunnel (Open circuit blow type)
	16. Airfoil with the provision of measurement of pressure distribution over the surface.

	Syllabus:
	Text Books:
	Syllabus:
	Text Books:


