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Maharashtra State Board Of Technical Education, Mumbai
Learning and Assessment Scheme for Post S.S.C Diploma Courses

Programme Name : Diploma In Production Engineering
Programme Code : PG With Effect From Academic Year : 2023-24
Duration Of Programme : 6 Semester Duration : 16 WEEKS
Semester : Fourth NCrF Entry Level : 3.5 Scheme : K

Sr
No

Course Title Abbrevation Course
Type

Course
Code

Total
IKS Hrs
for Sem.

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week Self Learning

(Activity/
Assignment /Micro

Project)

Notional
Learning Hrs

/Week

Paper
Duration

(hrs.)

Theory
Based on LL & TL Based on

Self
Learning Total

Marks
CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min
(All Compulsory)

1
ENVIRONMENTAL
EDUCATION AND
SUSTAINABILITY

EES VEC 314301 2 3 - - 1 4 2 1.5 30 70*# 100 40 - - - - 25 10 125

2 THERMAL ENGINEERING TEG DSC 313310 - 3 - 2 1 6 3 3 30 70 100 40 25 10 25@ 10 25 10 175
3 THEORY OF MACHINES TOM DSC 313313 - 4 - 2 - 6 3 3 30 70 100 40 25 10 - - - - 125
4 PRODUCTION PROCESSES PPR DSC 314340 2 4 - 2 - 6 3 3 30 70 100 40 25 10 - - - - 125

5 BASIC ELECTRICAL AND
ELECTRONICS

BEE AEC 312020 - 2 - 4 - 6 3 - - - - - 50 20 50@ 20 - - 100

6
FUNDAMENTALS OF
PYTHON PROGRAMMING FPP AEC 313007 - - - 2 - 2 1 - - - - - 25 10 25@ 10 - - 50

7
ENTREPRENEURSHIP
DEVELOPMENT AND
STARTUPS

EDS AEC 314014 - 1 - 2 1 4 2 - - - - - 50 20 25@ 10 25 10 100

8
MACHINE MAINTENANCE
AND SAFETY MTS SEC 314016 - - - 4 2 6 3 - - - - - 50 20 25@ 10 25 10 100

Total 4 17 18 5 20 120 280 400 250 150 100 900
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Learning Scheme

Credits

Assessment Scheme
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Assignment /Micro
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Learning Hrs

/Week
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(hrs.)

Theory
Based on LL & TL Based on

Self
Learning Total

Marks
CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

Abbreviations : CL- Classroom Learning , TL- Tutorial Learning, LL-Laboratory Learning, FA - Formative Assessment,SA -Summative Assessment, IKS - Indian Knowledge System, SLA - Self Learning Assessment
Legends : @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online Examination
Note :
1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

Course Category : Discipline Specific Course Core (DSC) , Discipline Specific Elective (DSE) , Value Education Course (VEC) , Intern./Apprenti./Project./Community (INP) , AbilityEnhancement Course (AEC) , Skill
Enhancement Course (SEC) , GenericElective (GE)
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Programme Name/s

: Architecture Assistantship/ Automobile Engineering./ Artificial Intelligence/
Agricultural Engineering/
Artificial Intelligence and Machine Learning/ Automation and Robotics/ Architecture/
Cloud Computing and Big Data/
Civil Engineering/ Chemical Engineering/ Computer Technology/ Computer
Engineering/
Civil & Rural Engineering/ Construction Technology/ Computer Science & Engineering/
Fashion & Clothing Technology/
Dress Designing & Garment Manufacturing/ Digital Electronics/ Data Sciences/
Electrical Engineering/
Electronics & Tele-communication Engg./ Electrical and Electronics Engineering/
Electrical Power System/ Electronics & Communication Engg./
Electronics Engineering/ Food Technology/ Computer Hardware & Maintenance/ Hotel
Management & Catering Technology/
Instrumentation & Control/ Industrial Electronics/ Information Technology/ Computer
Science & Information Technology/
Instrumentation/ Interior Design & Decoration/ Interior Design/ Civil & Environmental
Engineering/
Mechanical Engineering/ Mechatronics/ Medical Laboratory Technology/ Medical
Electronics/
Production Engineering/ Printing Technology/ Polymer Technology/ Surface Coating
Technology/
Computer Science/ Textile Technology/ Electronics & Computer Engg./ Travel and
Tourism/
Textile Manufactures

Programme Code
: AA/ AE/ AI/ AL/ AN/ AO/ AT/ BD/ CE/ CH/ CM/ CO/ CR/ CS/ CW/ DC/ DD/ DE/
DS/ EE/ EJ/ EK/ EP/ ET/ EX/ FC/ HA/ HM/ IC/ IE/ IF/ IH/ IS/ IX/ IZ/ LE/
ME/ MK/ ML/ MU/ PG/ PN/ PO/ SC/ SE/ TC/ TE/ TR/ TX

Semester : Fourth / Sixth
Course Title : ENVIRONMENTAL EDUCATION AND SUSTAINABILITY
Course Code : 314301

I. RATIONALE
The survival of human beings is solely depending upon the nature. Thus, threats to the environment directly impact
on existence and health of humans as well as other species. Depletion of natural resources and degradation of
ecosystems is accelerated due to the growth in industrial development, population growth, and overall growth in
production demand. To address these environmental issues, awareness and participation of individuals as well as
society is necessary. Environmental education and sustainability provide an integrated, and interdisciplinary
approach to study the environmental systems and sustainability approach to the diploma engineers.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
Resolve the relevant environmental issue through sustainable solutions

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Identify the relevant Environmental issues in specified locality.
CO2 - Provide the green solution to the relevant environmental problems.
CO3 - Conduct SWOT analysis of biodiversity hotspot
CO4 - Apply the relevant measures to mitigate the environmental pollution.
CO5 - Implement the environmental policies under the relevant legal framework.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

MSBTE Approval Dt. 21/11/2024
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Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

314301
ENVIRONMENTAL
EDUCATION AND
SUSTAINABILITY

EES VEC 3 - - 1 4 2 1.5 30 70*# 100 40 - - - - 25 10 125

Total IKS Hrs for Sem. : 2 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be declared

as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared

as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory
Learning Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Explain the need of
studying environment and its
components.
TLO 1.2 Investigate the impact of
population growth and
industrialization on the relevant
environmental issues and suggest
remedial solutions
TLO 1.3 Explain the Concept of 5 R
w.r.t. the given situation
TLO 1.4 Elaborate the relevance of
Sustainable Development Goals in
managing the climate change
TLO 1.5 Explain the concept of zero
carbon-footprint with carbon credit

Unit - I Environment and climate change
1.1 Environment and its components, Types of
Environments, Need of environmental studies
1.2 Environmental Issues- Climate change,
Global warming, Acid rain, Ozone layer
depletion, nuclear accidents. Effect of population
growth and industrialization
1.3 Concept of 5R, Individuals’ participation in i)
5R policy, ii) segregation of waste, and iii)
creating manure from domestic waste
1.4 Impact of Climate change, Factors
contributing to climate change, Concept of
Sustainable development, Sustainable
development Goals (SDGs), Action Plan on
Climate Change in Indian perspectives
1.5 Zero Carbon footprint for sustainable
development, (IKS-Enviornment conservation in
vedic and pre-vedic India)

Lecture Using
Chalk-Board
Presentations

MSBTE Approval Dt. 21/11/2024
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory
Learning Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

2

TLO 2.1 Justify the importance of
natural resources in sustainable
development
TLO 2.2 Explain the need of
optimum use of natural resources to
maintain the sustainability
TLO 2.3 Differentiate between
renewable and non-renewable
sources of energy
TLO 2.4 Suggest the relevant type of
energy source as a green solution to
environmental issues

Unit - II Sustainability and Renewable
Resources
2.1 Natural Resources: Types, importance,
Causes and effects of depletion. (Forest
Resources, Water Resources, Energy Resources,
Land resources, Mineral resources), (IKS-
Concepts of Panchmahabhuta)
2.2 Impact of overexploitation of natural
resources on the environment, optimum use of
natural resources
2.3 Energy forms (Renewable and non-
renewable) such as Thermal energy, nuclear
energy, Solar energy, Wind energy, Geothermal
energy, Biomass energy, Hydropower energy,
biofuel
2.4 Green Solutions in the form of New Energy
Sources such as Hydrogen energy, Ocean energy
& Tidal energy

Lecture Using
Chalk-Board
Presentations

3

TLO 3.1 Explain the characteristics
and functions of ecosystem
TLO 3.2 Relate the importance of
biodiversity and its loss in the
environmental sustainability
TLO 3.3 Describe biodiversity
assessment initiatives in India
TLO 3.4 Conduct the SWOT
analysis of the biodiversity hot spot
in India
TLO 3.5 Explain the need of
conservation of biodiversity in the
given situation

Unit - III Ecosystem and Biodiversity
3.1 Ecosystem - Definition, Aspects of
ecosystem, Division of ecosystem, General
characteristics of ecosystem, Functions of
ecosystem
3.2 Biodiversity - Definitions, Levels, Value, and
loss of biodiversity
3.3 Biodiversity Assessment Initiatives in India
3.4 SWOT analysis of biodiversity hot spot in
India
3.5 Conservations of biodiversity - objects, and
laws for conservation of biodiversity

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

4

TLO 4.1 Classify the pollution based
on the given criteria
TLO 4.2 Justify the need of
preserving soil as a resource along
with the preservation techniques
TLO 4.3 Maintain the quality of
water in the given location using
relevant preventive measures
TLO 4.4 State the significance of
controlling the air pollution to
maintain its ambient quality norms
TLO 4.5 Compare the noise level
from different zones of city with
justification
TLO 4.6 Describe the roles and
responsibilities of central and state
pollution control board

Unit - IV Environmental Pollution
4.1 Definition of pollution, types- Natural &
Artificial (Man- made)
4.2 Soil / Land Pollution – Need of preservation
of soil resource, Causes and effects on
environment and lives, preventive measures, Soil
conservation
4.3 Water Pollution - sources of water pollution,
effects on environment and lives, preventive
measures, BIS water quality standards for
domestic potable water, water conservation
4.4 Air pollution - Causes, effects, prevention,
CPCB norms of ambient air quality in residential
area
4.5 Noise pollution - Sources, effects,
prevention, noise levels at various zones of the
city
4.6 Pollution Control Boards at Central and State
Government level: Norms, Roles and
Responsibilities

Lecture Using
Chalk-Board
Presentations

MSBTE Approval Dt. 21/11/2024
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory
Learning Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

5

TLO 5.1 Explain Constitutional
provisions related to environmental
protection
TLO 5.2 Explain importance of
public participation (PPP) in enacting
the relevant laws
TLO 5.3 Use the relevant green
technologies to provide sustainable
solutions of an environmental
problem
TLO 5.4 Explain the role of
information technology in
environment protection

Unit - V Enviornmental legislation and
sustainable practices
5.1 Article (48-A) and (51-A (g)) of Indian
Constitution regarding environment,
Environmental protection and prevention acts
5.2 Public awareness about environment. Need
of public awareness and individuals’
participation. Role of NGOs
5.3 Green technologies like solar desalination,
green architecture, vertical farming and
hydroponics, electric vehicles, plant-based
packaging
5.4 Role of information technology in
environment protection and human health

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES :
NOT APPLICABLE.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Assignment

Suggest the steps to implement (or improve the implementation) of the 5R policy in your home/institute stating your
contribution
Draft an article on India’s Strategies to progress across the Sustainable Development Goals
Make a chart of Renewable and non-renewable energy sources mentioning the advantages and disadvantages of each
source
Conduct the SWOT analysis of biodiversity hotspot in India
Prepare a mind-mapping for the zero carbon footprint process of your field
Prepare a chart showing sources of pollution (air/water/ soil), its effect on human beings, and remedial actions
Any other assignment on relevant topic related to the course suggested by the facilitator

UNICEF Certification(s)

Students may complete the self-paced course launched by Youth Leadership for climate Exchange under UNICEF
program on portal www.mahayouthnet.in . The course encompasses five Modules in the form of Units as given below:
-
Unit 1: Living with climate change
Unit 2 : Water Management and Climate Action
Unit 3: Energy Management and Climate Action
Unit 4 : Waste Management and Climate Action
Unit 5 : Bio-cultural Diversity and Climate Action
If students complete all the five Units they are not required to undertake any other assignment /Microproject/activities
specified in the course. These units will suffice to their evaluations under SLA component

Micro project

Technical analysis of nearby commercial RO plant.
Comparative study of different filters used in Household water filtration unit
Evaluate any nearby biogas plant / vermicomposting plant or any such composting unit on the basis of
sustainabilityand cost-benefit
IKS-Study and prepare a note on Vedic and Pre-Vedic techniques of environmental conversion
MSBTE Approval Dt. 21/11/2024
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Visit a local polluted water source and make a report mentioning causes of pollution
Any other activity / relevant topic related to the course suggested by the facilitator

Activities

Prepare a report on the working and functions of the PUC Center machines and its relavance in pollution control.
Prepare and analyse a case study on any polluted city of India
Prepare a note based on the field visit to the solid waste management department of the municipal corporation / local
authority
Record the biodiversity of your institute/garden in your city mentioning types of vegetation and their numbers
Visit any functional hall/cultural hall /community hall to study the disposal techniques of kitchen waste and prepare a
report suggesting sustainable waste management tool
Watch a video related to air pollution in India and present the summary
Any other assignment on relevant topic related to the course suggested by the facilitator

Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are optional,
faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO Number
1 Nil All

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Environment and climate change CO1 8 4 4 4 12

2 II Sustainability and Renewable
Resources CO2 10 4 4 8 16

3 III Ecosystem and Biodiversity CO3 8 4 4 4 12
4 IV Environmental Pollution CO4 12 4 8 6 18

5 V Enviornmental legislation and
sustainable practices CO5 7 4 4 4 12

Grand Total 45 20 24 26 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Two-unit tests (MCQs) of 30 marks will be conducted and average of two-unit tests considered. Formative
assessment of self learning of 25 marks should be assessed based on self learning activity such as UNICEF
Certification(s)/Microproject/assignment/activities. (60 % weightage to process and 40 % to product)

Summative Assessment (Assessment of Learning)

MSBTE Approval Dt. 21/11/2024
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Online MCQ type Exam

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 - 1 - - 3 2 3
CO2 - 2 2 - 3 2 3
CO3 - - - - 3 1 2
CO4 1 - - - 3 2 2
CO5 1 - 2 - 3 2 3

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 Y. K. Singh Environmental Science New Age International Publishers, 2006, ISBN: 81-
224-2330-2

2 Erach
Bharucha Environmental Studies University Grants Commission, New Delhi

3 Rajagopalan
R.

Environmental Studies: From Crisis
to Cure.

Oxford University Press, USA, ISBN:
9780199459759, 0199459754

4 Shashi Chawla A text book of Environmental
Science Tata Mc Graw-Hill New Delhi

5 Arvind Kumar A Text Book of Enviornmental
science APH Publishing New Delhi (ISBN 978-8176485906)

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description

1 https://sdgs.un.org/goals United Nation’s website mentioning
Sustainability goals

2 http://www.greenbeltmovement.org/news-and-events/blog Green Belt Movement Blogs on various
climatic changes and other issues

3
http://www.greenbeltmovement.org/what-we-do/tree-planting-
fo
r-watersheds

Green Belt Movement's work on tree
plantation, soil conservation and watershed
management techniques

4 https://www.youtube.com/@ierekcompany/videos

International Experts For Research
Enrichment and Knowledge Exchange –
IEREK's platform to exchange the
knowledge in fields such as architecture,
urban planning, sustainability

5 www.mahayouthnet.in UNICEF Intiative for youth leadership for
climate action

MSBTE Approval Dt. 21/11/2024
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Sr.No Link / Portal Description

6
https://eepmoefcc.nic.in/index1.aspx?
lsid=297&lev=2&lid=1180
&langid=1

GOI Website for public awareness on
enviornmetal issues

7 https://egyankosh.ac.in/handle/123456789/61136 IGNOU's Intiative for online study
material on Enviornmental studies

8 https://egyankosh.ac.in/handle/123456789/50898 IGNOU's Intiative for online study
material on sustainability

9 https://sustainabledevelopment.un.org/content/documents/1180
3Official-List-of-Proposed-SDG-Indicators.pdf

Final list of proposed Sustainable
Development Goal indicators

10 https://sustainabledevelopment.un.org/memberstates/india India’s Strategies to progress across the
SDGs.

11 https://www.un.org/en/development/desa/financial-crisis/sust
ainable-development.html Challenges to Sustainable Development

12 https://nptel.ac.in/courses/109105190 NPTEL course on sustainable development

13 https://onlinecourses.swayam2.ac.in/cec19_bt03/preview
Swayam Course on Enviornmetal studies
(Natural Resources, Biodiversity and other
topics)

14 https://onlinecourses.nptel.ac.in/noc23_hs155/preview

NPTEL course on enviornmental studies
which encomopasses SDGs, Pollution,
Cliamate issues, Energy, Policies and legal
framework

15
https://www.cbd.int/development/meetings/egmbped/SWOT-
analys
is-en.pdf

SWOT analysis of Biodiversity

16 https://www.sanskrit.nic.in/SVimarsha/V2/c17.pdf
Central sanskrkit university publication on
Vedic and pre vedic enviornmetal
conservation

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students

MSBTE Approval Dt. 21/11/2024



Page 1/7

THERMAL ENGINEERING Course Code : 313310

Semester - 3 / 4, K Scheme

26-07-2025 03:52:26 PM

Programme Name/s : Mechanical Engineering/ Production Engineering
Programme Code : ME/ PG
Semester : Third / Fourth
Course Title : THERMAL ENGINEERING
Course Code : 313310

I. RATIONALE
Diploma holders in Mechanical Engineering are expected to take the responsibility for maintaining IC engines,
steam boilers, steam turbines, steam condensers, cooling towers and other equipment in steam power plants.
Understanding the fundamentals of thermodynamics is crucial to comprehending the operation and maintenance of
these devices. This course emphasizes to build the foundation needed for this.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
Maintain thermal engineering devices for various industrial / field applications using relevant knowledge & skills
related to thermal engineering.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Apply fundamental concepts of thermodynamics to various thermodynamic systems.
CO2 - Determine various properties of steam using steam table.
CO3 - Use suitable strategies to maintain steam boiler,steam turbine, steam condenser & cooling towers
efficiently.
CO4 - Select proper heat exchanger for given application.
CO5 - Identify different components of an I.C. Engine.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

313310 THERMAL
ENGINEERING TEG DSC 3 - 2 1 6 3 3 30 70 100 40 25 10 25@ 10 25 10 175

Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be

declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be

declared as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

MSBTE Approval Dt. 02/07/2024
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V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No
Theory Learning

Outcomes (TLO's)aligned
to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Explain the
various thermodynamic
systems & its properties
with suitable example.
TLO 1.2 Interpret various
laws of thermodynamics.
TLO 1.3 Maintain various
thermodynamic devices by
using laws of
thermodynamics.

Unit - I Fundamentals of Thermodynamics
1.1 Thermodynamic system, Types of systems- Open,
closed & isolated system, Extensive and Intensive
properties, Process and Cycle. Thermodynamic definition
of work, heat, difference between heat and work, flow
work, concepts of enthalpy and entropy.
1.2 Laws of Thermodynamics - Zeroth law, first law and
second law of thermodynamics. Kelvin Planks, Clausius
statements. Concept of Heat engine, Heat pump and
Refrigerator.
1.3 Application of Laws of Thermodynamics - Steady flow
energy equation and its application to boiler, turbine, and
condenser. (No Numerical Treatment on above)

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

2

TLO 2.1 Illustrate Ideal gas
processes on P-V & T-S
diagram.
TLO 2.2 Determine work
done, heat transfer, internal
energy, enthalpy change for
various ideal gas processes.
TLO 2.3 Calculate
different properties of
steam using steam table.

Unit - II Ideal Gases and Steam Fundamentals
2.1 Characteristics gas constant and universal gas constant.
Derivation of characteristics gas equation.
2.2 Ideal gas processes – Isobaric, Isochoric, Isothermal,
Isentropic, Polytropic and their representation on P-V and
T-S diagrams. Determination of work, heat, internal energy,
enthalpy change. (only simple numerical based on above).
2.3 Steam fundamentals - Applications of steam, generation
of steam at constant pressure with representation on T-H &
T-S chart. Types of steam: Wet, dry, superheated steam.
Properties of steam: Sensible, latent , total heat, specific
Volume, dryness fraction. use of steam table. (Only simple
numericals based on above). Rankine Cycle & its
representation on P-V & T-S chart. (No numerical on
Rankine cycle)

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

3

TLO 3.1 Draw layout of
steam power plant.
TLO 3.2 Explain
construction and working
of steam turbines.
TLO 3.3 Select condensers
for the given situation with
justification.
TLO 3.4 Explain effective
maintenance procedure of
steam boiler, steam turbine,
steam condenser and
cooling tower.

Unit - III Components of Steam Power Plant
3.1 Introduction to steam power plant ,Components &
layout of steam power plant. Steam Boiler- Definition as
per IBR, function , Classification of boilers, Introduction to
high pressure boiler , Construction & working of Lamont
boiler & Benson Boiler.
3.2 Steam nozzle & Steam Turbines - Function , types ,
applications of steam nozzles. Steam turbine -
Classification , Construction and working of Impulse and
Reaction turbine. Need of compounding. Regenerative feed
heating & bleeding of steam.
3.3 Steam condensers - Dalton’s law of partial pressure,
function, classification of condensers, construction and
working of surface Condenser. Sources of air leakage and
its effect.
3.4 Cooling Towers - Classification of cooling towers,
Construction and working of natural, forced and induced
draught cooling tower. (No numerical Treatment for this
unit)

Lecture Using
Chalk-Board
Presentations
Model
Demonstration
Video
Demonstrations
Site/Industry
Visit
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Sr.No
Theory Learning

Outcomes (TLO's)aligned
to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

4

TLO 4.1 Explain modes of
heat transfer.
TLO 4.2 Calculate heat
transfer by conduction
through slab & composite
walls.
TLO 4.3 Select suitable
heat exchanger for given
application.

Unit - IV Heat Transfer & Heat Exchangers
4.1 Modes of heat transfer - Conduction, convection and
radiation. Conduction - Fourier’s law, conduction through
slab & composite wall. Convection - Newton's law of
cooling, natural and forced convection. Radiation -
absorptivity, transmissivity, reflectivity, emissivity, black
body, gray body, Stefan Boltzmann law . (Only simple
numerical based on heat transfer by conduction through
slab & composite wall.)
4.2 Heat Exchangers - Classification, construction and
working of shell and tube, plate type heat exchanger and its
applications.

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

5

TLO 5.1 Represent various
air standard cycles on P-V
& T-S diagram.
TLO 5.2 Classify I. C.
Engines.
TLO 5.3 Explain
construction and working
of two strokes & four
Stroke I.C. engine.

Unit - V Introduction to I.C. Engine & Power Cycles
5.1 Power Cycles – Carnot Cycle, Otto cycle, Diesel cycle,
Dual Cycle and its representation on P-V and T-S diagram.
( No numerical on above)
5.2 Basics of I.C. Engine – Engine terminology,
Classification and application of IC engines, Construction
& working of two stroke & four stroke I.C. engines (S.I.
and C.I.)

Lecture Using
Chalk-Board
Presentations
Model
Demonstration
Video
Demonstrations

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory
Learning Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles /
Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Measure temperature, pressure,
energy, discharge, using instruments such
as contact type thermometer, U tube
manometer, Rotameter, energy meter.

1
* Use thermometer, pressure gauge,
rotameter, energy meter to measure
temperature, pressure, discharge and energy.

2 CO1

LLO 2.1 Measure parameters required to
determine air flow rate.
LLO 2.2 Calculate actual volume of air at
the suction of reciprocating air
compressor.

2 * Measurement of discharge of air using air
box. 2 CO2

LLO 3.1 Identify various components of
fire tube boiler.
LLO 3.2 Show the path of flue gases and
water steam circuit.

3
 * Trace the path of flue gases and water
steam circuit with the help of Fire Tube
boiler - Cochran Boiler 

2 CO3

LLO 4.1 Identify various components of
water tube boiler.
LLO 4.2 Show the path of flue gases and
water steam circuit.

4
*Trace the path of flue gases and water
steam circuit with the help of Water Tube
boiler - Babcock & Wilcox Boiler.

2 CO3

LLO 5.1 Identify various components of
Boiler Mountings.
LLO 5.2 Show the path of flue gases and
water steam circuit.

5 *Demonstration & working of Boiler
Mountings (Any Two) 2 CO3

LLO 6.1 Identify various components of
Boiler accessories.
LLO 6.2 Show the path of flue gases and
water steam circuit.

6 *Demonstration & working of Boiler
Accessories (Any Two) 2 CO3
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Practical / Tutorial / Laboratory
Learning Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles /
Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 7.1 Select turbine model for
demonstration.
LLO 7.2 Demonstrate the construction
and working.

7 Demonstration & working of Impulse  &
Reaction steam turbine. 2 CO3

LLO 8.1 Select condenser model for
demonstration.
LLO 8.2 Identify various components of
condensers.

8
Demonstration & working of condensers a.
Water Cooled condensers. b. Air cooled
condensers.

2 CO3

LLO 9.1 Use simulation software.
LLO 9.2 Select input parameters to
observe the output.

9
Observe simulation of Thermal Power Plant
and write specifications of boilers, turbines,
condensers and electrical generators.

2 CO3

LLO 10.1 Demonstrate the process of
compounding. 10 Illustrate the methods of compounding used

in steam turbine. 2 CO3

LLO 11.1 Measure parameters required to
determine thermal conductivity.
LLO 11.2 Determine the thermal
conductivity of metallic rod .

11
*Conduct a trial on conduction set up of
metallic rod and calculate thermal
conductivity.

2 CO4

LLO 12.1 Measure parameters required to
determine Stefan Boltzmann constant.
LLO 12.2 Determine Stefan Boltzmann
constant .

12 Conduct a trial on Stefan Boltzmann set up
and calculate Stefan Boltzmann constant. 2 CO4

LLO 13.1 Identify different heat
exchangers available in laboratory.
LLO 13.2 Demonstrate the construction
and working.

13

Identify different equipments in  laboratory 
having heat exchangers and classify heat
exchangers. Write construction and working
any 03 of above heat exchangers.

2 CO4

LLO 14.1 Select the proper tools.
LLO 14.2 Identify various subassemblies
and accessories of engine.

14 *Assembling and dismantling of single
cylinder I.C Engine. 2 CO5

LLO 15.1 Locate different components of
multicylinder I.C. Engine. 15

Identify different components of
multicylinder I.C. Engine and write function
of each component.

2 CO5

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Assignment

Collect an information about Indian Boiler Regulation act.
Collect an information about high pressure boilers used in steam power plants. Write a specification and compare

each other.
“High pressure boilers are used in steam power plants” Justify.
Carry out comparative study of conventional cooling towers, cooling towers used in power plants and upcoming

cooling tower.
Make power point presentation including videos on heat exchangers commonly used.
Collect an information about manufacturers of I.C. Engine with their specifications.
Prepare a report on applications of I.C. Engine (S.I/C.I.) in various sectors.

Micro project
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Prepare a model of any one boiler / mounting/accessories with the help of suitable material.
Prepare charts on compounding, regenerative feed heating processes of steam boiler.
Collect various components of an I.C. engine and prepare a board model with its details.
Prepare and present a seminar on boiler instrumentation using appropriate source of information.
Prepare a report on a visit to Steam Power Plant on the basis of following parameters- a. Layout of power plant b.

Specifications & type of – Steam boiler, steam turbine, Steam condenser & cooling tower. c. Construction & working
of - Steam boiler, steam turbine, Steam condenser & cooling tower. d. Maintenance procedure of - Steam boiler, steam
turbine, Steam condenser & cooling tower. e. List of various parameters controlled for smooth functioning.

Prepare a model of any one heat exchanger with the help of suitable material.

Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications
Relevant

LLO
Number

1 Mercury or alcohol filled Thermometer, Pressure Gauge Range max up to 8 bars, U- Tube
Manometer, Rotameter – Maximum up to 20 LPM . 1

2 Charts / Models demonstrating process of compounding. 10

3

Experimental set up for determination of thermal conductivity of metallic rod consisting of
Metallic rod of suitable length adequately insulated with heating arrangements at one end,
Voltage regulator, Six thermocouples on metallic rod, Arrangement for cooling other end of
rod, Stop watch, Measuring Jar.

11

4 Experimental set up to verify Stefan Boltzmann law. 12
5 Different equipment in power engineering laboratory having heat exchangers. 13
6 Single cylinder I.C. engine suitable for Dismantling and assembling with necessary tool set . 14
7 Test rig of multicylinder I.C. Engine available in laboratory. 15
8 Two stage Reciprocating air compressor with intercooler test rig. 2
9 Cut section models of fire tube boilers. 3
10 Cut section models of water tube boilers. 4
11 Cut section models of various boiler mountings. 5
12 Cut section models of various boiler accessories. 6
13 Cut section models of Impulse & Reaction turbine. 7
14 Cut section models of various water cooled & air-cooled condensers. 8
15 Relevant simulation software. 9

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Fundamentals of Thermodynamics CO1 8 2 4 6 12
2 II Ideal Gases and Steam Fundamentals CO2 12 4 4 8 16
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Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

3 III Components of Steam Power Plant CO3 13 4 6 8 18
4 IV Heat Transfer & Heat Exchangers CO4 6 2 4 6 12

5 V Introduction to I.C. Engine & Power
Cycles CO5 6 2 4 6 12

Grand Total 45 14 22 34 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

• Two-unit tests of 30 marks and average of two-unit tests. • For laboratory learning 25 Marks • For Self Larning
25 Marks

Summative Assessment (Assessment of Learning)

• End semester assessment of 25 marks for laboratory learning. • End semester assessment of 70 marks.

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 3 1 - 1 - 1 1
CO2 3 1 - 1 - 1 1
CO3 3 1 - 1 - 1 1
CO4 3 1 - 1 - 1 1
CO5 3 1 - 1 - 1 1

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 R.K. Rajput Engineering
Thermodynamics

Laxmi Publications, New Delhi 2007, ISBN:
978-0-7637-8272-63678

2 Mahesh M. Rathore Thermal Engineering Tata McGraw-Hill Education, New Delhi
2010, ISBN: 978-0-07068113-2

3 P.K. Nag Basic and Applied
Thermodynamics

Tata McGraw-Hill Education, New Delhi
ISBN: 978-0070151314

4 S. Domkundwar, C.P.
Kothandaraman, A. Domkundwar

A course in Thermal
Engineering

Dhanpat Rai and company, New Delhi,
2004, ISBN:9788177000214

5 R.S.Khurmi & J.K.Gupta A Textbook of Thermal
Engineering

S.Chand Limited New Delhi 2022 , ISBN:
978-93-550-1054-4

6 V. Ganeshan Internal Combustion
Engines

Tata McGraw Hills, New Delhi. ISBN: 978-
1-25-900619-7
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XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description
1 https://onlinecourses.nptel.ac.in/noc24_me63/pr view Fundamentals of thermodynamics
2 https://www.youtube.com/watch?v=3dyxjBwqF-8 Ideal Gas laws & Processes
3 https://www.youtube.com/watch?v=hoQ_hEweT_Y Fundamentals of steam & steam formation

4 https://www.youtube.com/watch?v=-cr5vfV4YAI Types of Boilers, Different Cycles in Boiler
Operation, Boiler attachment.

5 https://www.youtube.com/watch?v=7w3Qu9KkPvo Steam Turbine working
6 https://www.youtube.com/watch?v=IcBTfEtS84s Surface and Jet Condensers
7 https://www.youtube.com/watch?v=Kj_NEUu2xvw Types and Components of Cooling Tower
8 https://www.youtube.com/watch?v=TsdV_os3N40 Modes of Heat Transfer
9 https://www.youtube.com/watch?v=qO9BrKLKiLE Types of Heat Exchangers
10 https://www.youtube.com/watch?v=H_RgFXjg-5s Introduction & classification of I.C. Engine.

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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Programme Name/s : Automobile Engineering./ Mechanical Engineering/ Mechatronics/ Production
Engineering/

Programme Code : AE/ ME/ MK/ PG
Semester : Third / Fourth
Course Title : THEORY OF MACHINES
Course Code : 313313

I. RATIONALE
Diploma Engineer should be able to identify and interpret various elements of machines in day-to-day life when
they come across various machines in practice. In maintaining various machines, a Diploma Engineer should have
sound knowledge of fundamentals of machine and mechanism. TOM subject imparts the kinematics involved in
different machine elements and mechanisms like I.C. engine, cam-follower, belt-pulley, gear, flywheel etc. This
course serves as a prerequisite for other courses such as Machine Design of higher semester etc.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
This course will enable the students to: Apply the knowledge & skills related to machine, mechanism & motions
according to field applications.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Apply knowledge and skill related to different mechanisms and its motion in given situation.
CO2 - Determine velocity and acceleration for given mechanism.
CO3 - Develop a Cam profile for given type of Follower and its motions in given situation.
CO4 - Select the suitable power transmission devices for the given field/industrial application.
CO5 - Use knowledge and skills related to balancing of masses and vibration for various applications.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

313313 THEORY OF
MACHINES TOM DSC 4 - 2 - 6 3 3 30 70 100 40 25 10 - - - - 125

Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be

declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be

declared as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.
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V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Identify various
links and pairs in the given
mechanism.
TLO 1.2 Identify various
type motion in the given
pair.
TLO 1.3 Identify various
kinematic chain in the given
configuration.
TLO 1.4 Estimate degree of
freedom for given
configuration.
TLO 1.5 Explain different
inversion of mechanism.
TLO 1.6 Select suitable
inversion of mechanism for
different application.

Unit - I Fundamentals and Types of Mechanism
1.1 Kinematics of Machines: - Definition of statics,
Dynamics, Kinematics, Kinetics, Kinematic link and its
types, Kinematic pair and its types, constrained motion
and its types
1.2 Kinematic chain (locked chain, constrained chain and
unconstrained chain with equation), Degree of freedom
(Kutzbach equation)
1.3 Mechanism and Inversion: Mechanism and Inversion
of Mechanism, Difference between machine and structure.
1.4 Inversion of Kinematic Chain a) Inversion of four bar
chain: Beam engine, Coupling rod of Locomotive, Watt’s
indicator mechanism. b) Inversion of single slider Crank
chain: Reciprocating I.C. engine, Whitworth quick return
mechanism, Rotary Engine, Oscillating cylinder engine,
Crank and slotted lever quick return Mechanism, Hand
Pump mechanism c) Inversion of Double Slider Crank
Chain: Elliptical trammel, Scotch Yoke Mechanism,
Oldham’s Coupling

Classroom
Lecture
Model
Demonstration
Video
Demonstrations
Hands-on
Presentations

2

TLO 2.1 Describe velocity
and acceleration in
mechanism.
TLO 2.2 Draw velocity and
acceleration
diagram/polygon by relative
velocity/ Klein’s
construction method
following standard
procedure .
TLO 2.3 Determine linear
and angular velocity of links
in the given mechanism.
TLO 2.4 Determine linear
and angular acceleration of
links in the given
mechanism.

Unit - II Velocity and Acceleration in Mechanism
2.1 Concept of relative velocity and acceleration of a point
on a link, Inter-relation between linear and angular
velocity and acceleration.
2.2 Drawing of velocity and acceleration diagram of a
given configuration, diagrams of simple Mechanisms: four
bar chain and single slider crank chain (Limited up to 4
Links).
2.3 Determination of velocity and acceleration of point on
link by relative velocity method (Excluding Coriolis
component of acceleration) .
2.4 Klein’s construction to identify velocity and
acceleration of different links in single slider crank
mechanism (When crank rotates with uniform velocity
only).

Lecture Using
Chalk-Board
Video
Demonstrations

3

TLO 3.1 Explain Cam and
its terminology with field
application.
TLO 3.2 Identify the type of
motion of Follower.
TLO 3.3 Classify Cams and
Followers.
TLO 3.4 Draw Cam profile
as per the given condition of
Follower.

Unit - III Cam and Follower
3.1 Introduction to Cams and Followers, definition and
applications of Cams and Followers, Cam terminology.
3.2 Classification of Cams and Followers.
3.3 Different follower motions and their displacement
diagrams - Uniform velocity, simple harmonic motion,
uniform acceleration and retardation.
3.4 Drawing of profile of radial Cam with knife-edge and
roller Follower with and without offset (reciprocating
motion only).

Lecture Using
Chalk-Board
Model
Demonstration
Video
Demonstrations
Presentations

MSBTE Approval Dt. 02/07/2024



Page 3/8

THEORY OF MACHINES Course Code : 313313

Semester - 3 / 4, K Scheme

26-07-2025 03:53:28 PM

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

4

TLO 4.1 Identify the
different drives for power
transmission.
TLO 4.2 Select suitable
drive for a particular
application.
TLO 4.3 Calculate various
quantities like velocity ratio,
belt tensions, angle of
contact, power transmitted
in belt drives.
TLO 4.4 Enlist advantages
and disadvantages of chain
drive.
TLO 4.5 Identify the
different types of gear
trains.
TLO 4.6 Compare belt
drive, chain drive and gear
drive for given parameters.

Unit - IV Power transmission (Belt, Chain and Gear)
4.1 Belt Drive: a) Type of belts, flat belt, V-belt & its
applications, material for flat and V-belt, Selection of belts
b) Angle of lap, length of belt (No derivation), Slip and
creep, Determination of velocity ratio of tight side and
slack side tension, Power transmitted by belt. (numerical
on power transmission by belt)
4.2 Chain Drives: Types of chains and sprockets,
Advantages & Disadvantages of chain drive over other
drives (No numerical on Chain drive).
4.3 Gear Drives: a) Classification of gears, Law of
gearing, Concept of Conjugate profile (Involute only) Spur
gear terminology. b) Types of gear trains, Train value &
velocity ratio for simple, compound, reverted and
epicyclic gear trains. (No numerical on Gear drive).
Comparison between Belt drive, Chain drive and Gear
drive

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations
Model
Demonstration

5

TLO 5.1 Explain the
concept of balancing.
TLO 5.2 Find balancing
mass and position of plane
analytically and graphically
in single plane.
TLO 5.3 Explain the basic
vibrating system with causes
and remedies.

Unit - V Balancing of Masses and Vibration
5.1 Balancing of Rotating Masses: Concept of balancing:
Need and types of balancing, Balancing of single rotating
mass.
5.2 Analytical and Graphical methods for balancing of
several masses revolving in same plane and different plane
(Numerical on single plane only).
5.3 Vibration: Fundamentals of Vibration: Definition and
concept of Free, Forced, Undamped, Damped vibrations.
(no numerical)
5.4 Advantages and Disadvantages of Vibration, Causes
and remedies of Vibration, Vibration isolators. Forced
vibrations of longitudinal and torsional systems (Concepts
only, No numerical and No derivation on vibration).

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations
Case Study

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory
Learning Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles /
Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Identify different mechanisms
available in laboratories/institute
premises
LLO 1.2 Sketch the identified
mechanism.

1 Identification of Mechanisms in the different
laboratory and institute premises. 2

CO1
CO3
CO4
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Practical / Tutorial / Laboratory
Learning Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles /
Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 2.1 Identify number of links and
pairs of given mechanism
LLO 2.2 Identify input link and its
motion.
LLO 2.3 Identify output link and its
motion

2

*Estimation of kinematic data for
mechanism available in the laboratory (any
one from Group A and any one from Group
B)

Group A:

i) Beam Engine

ii) Coupling rod of Locomotive,

iii) Watt’s indicator mechanism.

Group B:

i) Reciprocating engine

ii) Whitworth quick return mechanism.

iii) Rotary Engine

iv) Crank and slotted lever quick return
Mechanism

v) Hand Pump mechanism

2 CO1

LLO 3.1 Identify number of links and
pairs of given mechanism.
LLO 3.2 Identify input link and its
motion.
LLO 3.3 Identify Output link and its
motion.

3

Estimation of kinematic data for mechanism
available in the laboratory (any one from
Group A and any one from Group B)

Group A:

i) Elliptical trammel,

ii) Scotch Yoke Mechanism,

iii) Oldham’s Coupling

Group B:

i) Bicycle free wheel sprocket

mechanism

ii) Geneva mechanism

iii) Ackerman’s steering gear

mechanism

iv) Foot operated air pump

mechanism

2 CO1

LLO 4.1 Determine degree of freedom
of given mechanism 4

 *Degree of Freedom of given mechanism by
using Kutzbach equation.

(Any five mechanisms available in the
Laboratory)

2 CO1
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Practical / Tutorial / Laboratory
Learning Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles /
Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 5.1 Measure the ratio of time of
cutting stroke to the return stroke in
shaping operation.

5 *Quick return mechanism used in a shaper
machine 2 CO1

LLO 6.1 Draw velocity and acceleration
polygon of four bar chain.
LLO 6.2 Calculate angular velocity and
linear velocity of a link using given
data.

6
Velocity and Acceleration of four bar chain
by relative velocity method.

(Two Problem on A2 size Sheet.)
2 CO2

LLO 7.1 Draw velocity and acceleration
polygon of single slider crank chain.
LLO 7.2 Calculate angular velocity and
linear velocity of a link using given
data.

7
*Velocity and Acceleration of single slider
crank chain by relative velocity method.

(Two Problem on A2 size Sheet.)
2 CO2

LLO 8.1 Draw a space diagram of a
single slider crank mechanism
LLO 8.2 Measure the velocity and
acceleration of links using Klien’s
construction method.

8 Velocity and Acceleration of Slider crank
chain by Klien's Construction Method. 2 CO2

LLO 9.1 Generate cam profile for given
follower to obtain desired follower
motion

9
Cam profile for knife edge Follower. (Two
problem on A2 size sheet, at least one
problem on offset follower)

2 CO3

LLO 10.1 Generate cam profile for
given follower to obtain desired
follower motion

10
Cam Profile for roller follower. (Two
Problem on A2 size sheet, at least one
problem on offset follower)

2 CO3

LLO 11.1 Identify displacement of
follower with cam rotation 11

*Measurement of follower displacement with
Cam rotation for knife edge follower and
roller follower

2 CO3

LLO 12.1 Measure the angular speed
using tachometer.
LLO 12.2 Compute the length of belt
and slip

12 *Estimation of slip, length of belt, angle of
contact in an open and cross belt drive. 2 CO4

LLO 13.1 Identify the type of gears and
gear train. 13 Identification of gears and gear train in Lab

and Machine shop. 2 CO4

LLO 14.1 Identify the type of gears and
gear train.
LLO 14.2 Construct gear train for
desirable velocity ratio

14 *Preparation of different Gear trains from the
given gears. 2 CO4

LLO 15.1 Construct balanced system
for rotating masses. 15 *Balancing of rotating unbalanced system 2 CO5

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

NA

NA
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Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications
Relevant

LLO
Number

1
Working Model of Beam Engine, Coupling rod of Locomotive, Watt’s indicator mechanism,
Reciprocating engine, Whitworth quick return mechanism, Rotary Engine, Crank and slotted
lever quick return Mechanism, Hand Pump mechanism

1,2,4

2 Shaper machine available in institute workshop 1,2,4,5

3
Working Models of Elliptical trammel, Scotch Yoke Mechanism, Oldham’s Coupling, Bicycle
free wheel sprocket Mechanism, Geneva mechanism, Ackerman’s steering gear Mechanism,
Foot operated air pump mechanism

1,3,4

4 Working models of Flat belt and V belt arrangement for demonstration 1,4,12

5

Experimental cam follower set up: Machine consist of a cam shaft driven by a D.C.
motor/Manual operated. The shaft runs in a double ball bearing. At the free end of the cam
shaft a cam can be easily mounted. The follower is properly guided in bushes and the type of
the follower can be changed to suit the cam under test. A graduated circular protractor is fitted
coaxial with the shaft and a dial gauge can be fitted to note the follower displacement for the
angle of cam rotation. A spring is used to provide controlling force to the follower system.

11

6 Tachometer: optical type of tachometer (digital Tachometer) Range speed minimum 0 to
2000RPM or more 12

7
Belt drive test benchA test bench comprising of following pulleys, belts, electrical motor,
arrangement for adjusting belt tensions and regulating speed of the driving motor and a
suitable mounting frame

12

8 Working Model of Gear Trains: i) Simple Gear Train ii) Compound Gear train iii) Reverted
Gear Train iv) epicyclic Gear Train 13

9 Different types of Gears with different modules : al least 5 quantity of each gear Spur
gearHelical gear (Single /double)Spiral gearBevel gear 13

10 Experimental set up to arrange gears and shaft such that desired gear train can be obtained for
given velocity ratio. 14

11
Static & Dynamic Balancing MachineSingle phase motor connected to a shaft, containing 4
rotating masses. Each rotating masshas a facility to insert. Pulley is provided to add weights to
balance the unbalance shaft

15

12 Working models of various Cam follower arrangements for demonstration (Radial cam with
knife edge and Roller follower models are mandatory) 4,9,10,11

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Fundamentals and Types of
Mechanism CO1 16 6 8 4 18
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Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

2 II Velocity and Acceleration in
Mechanism CO2 10 2 4 6 12

3 III Cam and Follower CO3 10 4 4 6 14

4 IV Power transmission (Belt, Chain and
Gear) CO4 16 4 8 4 16

5 V Balancing of Masses and Vibration CO5 8 4 4 2 10
Grand Total 60 20 28 22 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Laboratory Performance and Term work, Class Test I & II
Term work (Lab Manual and drawing sheet), Question and Answers in class room as well as at the time of

Practical. Note: Each practical will be assessed considering 60% and 40 % weightage.

Summative Assessment (Assessment of Learning)

End Semester Board exam- Theory

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 3 - - 2 - - 2
CO2 3 2 1 - - - -
CO3 3 2 3 2 - - 1
CO4 3 2 1 2 1 - 2
CO5 3 2 1 2 2 - 1

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 A. Ghosh, A. K.
Malik

Theory Of Mechanisms and
Machines Affiliated East west press ISBN: 978-8185938936

2 S. S. Rattan Theory Of Machines Tata McGraw Hill Edu. New Delhi, 2010, ISBN: 978-
9353166281

3 R.S. Khurmi, J. K.
Gupta Theory of Machines S. Chand and Company New Delhi, ISBN: 978-

8121925242

4 J. E. Shigely, J. J.
Uicker

Theory Of Machines and
Mechanisms

Tata McGraw Hill Edu. New Delhi, 2010, ISBN: 978-
0198062325
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Sr.No Author Title Publisher with ISBN Number

5 R. K. Bansal, Brar
J. S.

A text book of Theory of
Machine

Khanna Book Publishing CO(P) LTD, New Delhi,
ISBN: 9788170084181

6 P. L. Ballaney Theory Of Machines Khanna Book Publishing CO(P) LTD, New Delhi,
ISBN: 978-8174091222

7 Sadhu Singh Theory of Machines Pearson Education ISBN: 978-8131760697
8 S.S. Rao Mechanical Vibrations Pearson Education 2018 ISBN: 978-9353062569
9 G.K. Grover Mechanical Vibration 978-8185240565

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description

1 http://www.mechanalyzer.com/downloads.html Mech Analyzer is a free software developed
to simulate and analyze the mechanisms

2 https://www.youtube.com/watch?v=oTcC_xXfdrA Coupling Rod Locomotive

3 https://www.youtube.com/watch?v=8shK6kbu7Xk Piston cylinder animation showing
application of cam and gear train

4 https://www.youtube.com/watch?v=yHHeicPbEzg Simple Beam Engine
5 https://www.youtube.com/watch?v=yHHeicPbEzg Knife edge follower and Radial Cam
6 https://www.youtube.com/watch?v=Rib-_ZK8KfE Roller follower with Radial Cam
7 https://www.youtube.com/watch?v=AODiJYtxuSw Grear train animation
8 https://www.youtube.com/watch?v=klVYeSlxucU Types of Belt drives

9
https://www.udemy.com/course/theory-of-machines-
determine-de
grees-of-freedom-in-a-system/

Degree of freedom

10 https://archive.nptel.ac.in/courses/112/106/112106270/ Online NPTL lectures of Theory of machine

11 https://play.google.com/store/apps/details?id=com.pinjara_im
ran5290.Belt_Length_Calculator&hl=en&gl=US&pli=1

Belt length calculator Application (play
store app)

12
https://psmotion.com/mechdesigner/feature/cam-design-
analysi
s

Design of Cam software

13 https://www.vlab.co.in/broad-area-mechanical-engineering Virtual Lab
14 https://opac.library.iitb.ac.in/ Digital Central Library

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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Programme Name/s : Mechanical Engineering/ Production Engineering
Programme Code : ME/ PG
Semester : Fourth
Course Title : PRODUCTION PROCESSES
Course Code : 314340

I. RATIONALE
This course is designed to elevate students knowledge of production processes by engaging them in analyzing and
evaluating various production processes. Students will progress from understanding of basic concepts to selecting
appropriate production methods for specific engineering applications. The aim of this course is to increase the
ability to make effective decisions in production planning and control.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
Select relevant production processes in different industrial/field applications.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Use appropriate CNC machine as per given application.
CO2 - Prepare the component using grinding and various finishing operation.
CO3 - Produce gears using various gear manufacturing methods.
CO4 - Select the press and its components for various applications.
CO5 - Select suitable Non-Traditional machining process for given component.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

314340 PRODUCTION
PROCESSES PPR DSC 4 - 2 - 6 3 3 30 70 100 40 25 10 - - - - 125

Total IKS Hrs for Sem. : 2 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be

declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be

declared as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Classify CNC
machines.
TLO 1.2 List functions of
different elements of CNC
machine.
TLO 1.3 Draw a basic
schematic diagram of a CNC
machine, labeling key
components.
TLO 1.4 Explain the
different constructional
details of CNC machine.
TLO 1.5 Explain the various
inserts used in CNC
machine.

Unit - I Fundamentals of CNC machine
1.1 Introduction: Definition, advantages and applications
of CNC
1.2 Classification of CNC: Point-to-point, continuous
path, straight path, absolute and incremental co-ordinate
system, open loop and closed loop control system.
1.3 Constructional elements of CNC: Machine structure-
Bed, slide ways, column and tables.Spindle drives-
Stepper motor, servo motor & hydraulic motor.
Movement’s actuators- re-circulating ball screw, linear
motion bearings. Feedback elements- Positional and
velocity feed backs. Automatic tool changer- Tool
magazine, turret head. Pallet changer- Linear and rotary
pallet changer.
1.4 Tooling: Indexable inserts, ISO code and
nomenclature

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

2

TLO 2.1 Define the surface
finish.
TLO 2.2 Designate the
grinding wheels.
TLO 2.3 Explain process of
grinding wheel dressing and
truing.
TLO 2.4 Explain
construction and working of
different grinding machines.
TLO 2.5 Explain the
different superfinishing
process

Unit - II Grinding and Superfinishing
2.1 Introduction: Definition of surface finish. Significance
of grinding in manufacturing.
2.2 Grinding wheels: Abrasives, Grit size, Grade structure
and bond type.
2.3 Grinding wheel dressing and truing-Purpose and
methods
2.4 Types of Grinding machines: Construction and
working of Surface, cylindrical and Internal grinders.
2.5 Super finishing Processes: Lapping, Honing, Buffing,
Polishing etc.

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

3

TLO 3.1 List different gear
cutting methods.
TLO 3.2 Explain the
working principle of gear
cutting methods.
TLO 3.3 Differentiate
amongst different gear
cutting methods.
TLO 3.4 Identify typical
applications of gear shaping
for different gear types.
TLO 3.5 Explain the
working principle of various
gear manufacturing methods.
TLO 3.6 List different gear
finishing methods.
TLO 3.7 State the
importance of gear finishing.

Unit - III Gear Manufacturing Methods
3.1 Importance of gear cutting, Gear manufacturing
methods.
3.2 Gear Milling: Types of milling operations for gear
manufacturing, cutter selection, advantages, limitations,
and applications.
3.3 Gear Shaping Process: Basics of gear shaping, tooling
requirement, machining considerations, advantages,
limitations, and applications.
3.4 Gear Broaching Process: Working Principle, broaches
for gear teeth, applications and limitations of gear
broaching.
3.5 Gear Hobbing: Working principle, equipment setup,
cutting parameters, advantages, disadvantages, and
applications.
3.6 Gear Finishing methods: Importance and need of gear
finishing, Introduction to Gear Finishing processes like
Gear grinding, Gear Honing, Gear Burnishing, Gear
Lapping

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

4

TLO 4.1 Name different
sheet metals used in press
industry.
TLO 4.2 Classify press.
TLO 4.3 Name different
components of press.
TLO 4.4 Explain working of
press with neat sketch.
TLO 4.5 Compare between
Jigs and Fixtures.
TLO 4.6 Explain locations
methods of jigs and fixtures.
TLO 4.7 Explain the
principle of Jig and fixtures.

Unit - IV Press and Accessories
4.1 Introduction: Common sheet metals used in industry.
4.2 Presses and their classification: Mechanical, Hydraulic
and Pneumatic, Selection criteria for presses (Force,
Speed, Production volume and type of operation)
4.3 Press tools and dies: Components of press tool.
4.4 Jigs and Fixtures: Introduction, Types, Principles of
Jigs and fixtures, Methods of location.

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

5

TLO 5.1 Classify Non
traditional machining
processes.
TLO 5.2 List the factors to
be considered for non-
traditional process selection .
TLO 5.3 Explain working
principle of
USM/EDM/ECM/LBM
process.
TLO 5.4 Compare various
Non traditional processes on
given parameters.
TLO 5.5 State the factors
considered for process
selection of Non traditional
machining.
TLO 5.6 Describe the RP
cycle.
TLO 5.7 Draw block
diagram of CIM.

Unit - V Non-Traditional Machining Processes
5.1 Need for Non-Traditional Machining processes,
Limitations of conventional processes, Classification of
Non-Traditional Processes, Factors considered for process
selection.
5.2 Electrical Discharge Machine(EDM) : Working
Principle, Process parameters, applications, advantages,
and disadvantages.
5.3 Ultrasonic Machining(USM): Working Principle,
Process parameters, applications, advantages, and
disadvantages.
5.4 Electrochemical Machining (ECM): Working
Principle, Process parameters, applications, advantages,
and disadvantages.
5.5 Laser Beam Machining (LBM): Working Principle,
Process parameters, applications, advantages, and
disadvantages.
5.6 Rapid Prototyping (RP):Introduction,Definition Cycle
and applications
5.7 Computer Integrated Manufacturing (CIM):
Introduction, Components of CIM, Benefits of CIM.

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical
Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Identify different components of CNC
LLO 1.2 Set the machine for given operation by
using suitable parameters

1 *CNC machine. 2 CO1

LLO 2.1 Perform the surface grinding machine
to finish the given job surface.
LLO 2.2 Compare the pre finish and post finish
condition using surface tester.

2 *Preparation of given job using
Surface Grinding operation. 4 CO2

LLO 3.1 Use of grinding and lapping machine
for finishing the given job surface with different
surface finish operations.
LLO 3.2 Compare the surface finish with
justification.

3
Comparison of surface finish using
i. Grinding machine ii. Lapping
operation

4 CO2
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Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical
Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 4.1 Calculate the number of teeth of gears
using dividing head.
LLO 4.2 Measure the dimensions of gear teeth
thickness.

4 *Required data for gear
manufacturing. 4 CO3

LLO 5.1 Prepare given sheet metal component
as per given drawing.
LLO 5.2 Fabricate any sheet metal utility job as
per drawing. (any one)

5 *Manufacturing of a sheet metal
component 2 CO4

LLO 6.1 Prepare a Jig as per requirement using
relevant principles.
LLO 6.2 Prepare a Fixture as per requirement
using relevant principles.

6
Jig/Fixture Manufacturing for
different machines available in
workshop.

6 CO4

LLO 7.1 Prepare a colored chart showing
working principle of non-traditional machining
process.

7 *Non Traditional machining
processes (any two). 2 CO5

LLO 8.1 Prepare a colored chart showing
constructional features of non-traditional
machining process.

8 Non Traditional machining
processes (any two). 4 CO5

LLO 9.1 Collect information regarding tool
sharpening methods in ancient India. 9 *Information collection for tool

sharpening in ancient India.(IKS) 2

CO1
CO2
CO3
CO4
CO5

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING) : NOT APPLICABLE

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications
Relevant

LLO
Number

1
CNC Turning 250 with standard accessories and multi controller changing facility with
simulated control panel and related software. Training or Productive type minimum diameter
25 mm, Length 120 mm with ATC, (Suggested)

1

2
CNC Milling 250 with standard accessories and multi-controller changing facility with
simulated control panel and related software. Training or Productive type-X axis travel - 225
mm, Y axis travel - 150 mm, Z axis travel - 115 mm, with ATC. (Suggested)

1

3 Surface Grinder (200*13*31.75) Spindle speed 2800 rpm; Surface Table-225*450 mm
Vertical Feed Graduation 0.01 mm 0.01 mm, Cross Feed Graduation 0.05 mm 0.05 mm 2

4 Semi automatic Lapping machine,Dimension:30 X 28 X 47, 1 KW,230 V,50 Hz, 2,3

5
Milling machine, face milling cutter, side and face milling cutter, end mill cutter. Minimum
500 mm longitudinal traverse, with required indexing head, set of work holding devices,
cutting tools, accessories, and tool holders.

4,6

6 Hydraulic Press Machine 10 Ton,Non CNC,H ype, 230 V,50Hz,Semi-automatic (10-50 Ton), 5

7 Centre lathe machine. (Length between centers 1000 mm, swing 500 mm,) 3 Jaw self centred
chuck,Chucking Diameter Range 25-200 mm, 6
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Sr.No Equipment Name with Broad Specifications
Relevant

LLO
Number

8 Drilling Machine (drill diameter up to 40 mm),1.5 HP, Base size 500 x 500,Spindle Speed
110-1500 rpm, Drilling Capacity 40 mm, 6

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Fundamentals of CNC machine CO1 10 2 4 6 12
2 II Grinding and Superfinishing CO2 10 2 4 6 12
3 III Gear Manufacturing Methods CO3 15 4 6 8 18
4 IV Press and Accessories CO4 15 4 6 8 18

5 V Non-Traditional Machining
Processes CO5 10 2 4 4 10

Grand Total 60 14 24 32 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Two Unit Tests of 30 Marks and average of two unit tests.For Laboratory learning Term Work -25 Marks ; For Self
Learning-25 Marks

Summative Assessment (Assessment of Learning)

End Semester Assessment of 70 Marks

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 3 - - 3 - - 2
CO2 3 2 2 3 - - 2
CO3 3 3 2 3 - - 2
CO4 3 3 2 3 - - 2
CO5 3 - - 2 - - 2

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 Rao P.N. Manufacturing
Technology Vol-2

McGraw Hill, New Delhi, ISBN:
9789353160524,July 2018, Fourth Edition
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Sr.No Author Title Publisher with ISBN Number

2 S K Hajra Choudhury, A K Hajra
Choudhury, Nirjhar Roy

Elements Of Workshop
Technology Vol-2

Media Propoters & Publisher PVT. LMT.,
ISBN: 978-8-185-09915-6,Jan 2010,Fifteenth
Edition.

3 O. P. Khanna & Lal Production Technology
Volume- II

Dhanpat Rai Publications ISBN: 978-81-
7409-099-7,1976,Nineteenth Edition.

4 Dr.P.C.Sharma Production Technology S.Chand Publications.ISBN: 978-93-550-
1069-8,Dec 2006,Seventh Edition.

5 P.K.Mishra Non-conventional
Machining

Narosa Publishing House ISBN: 978-
8173191381,Jan 1997,Reprint 2018.

6 S.F.Krar,A.R.Gill,P.Smid Technology of
Machine Tools

Tata-McGraw Hill ISBN:
9781260087932,April 2019, Eighth Edition.

7 Mikell P.Groover Fundamentals of
Modern Manufacturing

John Wiley & Sons, Inc.ISBN: 978-1-119-
47521-7,Jan 2010,Fourth Edition.

8 Kenneth G. Cooper Rapid Prototyping
Technology

Marcel Dekker Inc.ISBN
:9780824702618,Jan 2001,First Edition.

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description
1 https://youtu.be/Oy875yOH1bc CNC Machine Animation

2 https://youtu.be/jh8852sfhpw Ultrasonic machining
animation

3 https://youtu.be/06QxjEAMrKc?list=PLwFw6Nkm8oWqFJUxiUuu5c0uH
K076lz2K Non-conventional machining

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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Programme Name/s
: Automobile Engineering./ Agricultural Engineering/ Chemical Engineering/
Mechanical Engineering/
Production Engineering/ Polymer Technology

Programme Code : AE/ AL/ CH/ ME/ PG/ PO
Semester : Second / Third / Fourth
Course Title : BASIC ELECTRICAL AND ELECTRONICS
Course Code : 312020

I. RATIONALE
Modern engineering systems, irrespective of the field, are increasingly incorporating smart technologies that rely on
electrical and electronics components. Many engineering projects involve the integration of mechanical, electrical
and electronic components. A well-rounded education in electrical and electronics principles enables engineers to
work seamlessly across disciplines. In Chemical Engineering, Agricultural Engineering and Polymer Technology,
precise measurement and control of variables are crucial. The fourth industrial revolution emphasizes the
integration of digital technologies into manufacturing and engineering processes. Electrical and electronics
knowledge is fundamental for implementing Industry 4.0 concepts in Engineering fields .This course will develop
skills in handling tools and equipment related electrical and electronics engineering and provide the necessary
foundation for understanding, maintaining and implementing advanced systems.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
The aim of this course is to help the student to attain the following industry identified outcomes through various
teaching learning experiences: Use Electrical and Electronics equipment safely in mechanical engineering
applications

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Use Principles of electrical and magnetic circuits to solve mechanical engineering broadly defined
problems.
CO2 - Use of Transformer and Electric motors for given applications.
CO3 - Suggest suitable electronic component for given mechanical engineering application.
CO4 - Use of diodes and transistors as a relevant component in given electric circuits of . mechanical
engineering application

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

312020

BASIC
ELECTRICAL
AND
ELECTRONICS

BEE AEC 2 - 4 - 6 3 - - - - - 50 20 50@ 20 - - 100
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Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be

declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be

declared as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory
Learning Outcomes (TLO's) and CO's.

Suggested Learning
Pedagogies.

1

TLO 1.1 Explain the given
technical terms related to Electric
and Magnetic circuits .
TLO 1.2 Identify analogy between
Electric and Magnetic Circuits.
TLO 1.3 Apply Fleming's right
hand rule and Lenz’s law for
determination of direction of
induced emf in the given situation.
TLO 1.4 Explain attributes of the
given AC quantities.
TLO 1.5 Find currents and voltages
in the given series and parallel AC
circuits.

Unit - I Electric and Magnetic Circuit
1.1 1 Electric circuits E.M.F, Potential
difference, power, Magnetic circuits M.M.F,
magnetic force, permeability.
1.2 Electromagnetic induction, Faraday's laws
of electromagnetic induction, Lenz's law,
dynamically induced emf.
1.3 Statically induced emf. (a) Self induced emf
(b) Mutually induced emf; Equations of self and
mutual inductance.
1.4 A .C. Signal terms: Cycle, Frequency,
Periodic time, Amplitude, Angular velocity,
RMS value, Average value, Form Factor, Peak
Factor, impedance, phase angle, and power
factor.
1.5 Voltage and Current relationship in Star and
Delta connections. Working of Batteries, wiring
specifications and IS electrical standards for
safety and appliances.

Chalk-Board
Presentations
Videos on Flemings
Right hand rule and
Lenz Law

2

TLO 2.1 Explain with sketches the
construction and working principle
of the given type of single phase
transformer.
TLO 2.2 Explain with sketches the
working principle of the given
autotransformer.
TLO 2.3 Describe with sketches
the construction of the given single
phase motor.
TLO 2.4 Explain with the sketches
the working principle of the given
single phase induction motors.

Unit - II Transformer and single phase
induction motor
2.1 General construction and principle of
different type of transformers, EMF equation
and transformation ratio of transformers.
2.2 Auto transformers. Working Principle and
applications
2.3 Construction and Working principle of
single phase AC. motor. Types of single phase
motors, applications of single phase motors.
2.4 Applications of Induction motors

Chalk-Board
Demonstration
Hands-on
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory
Learning Outcomes (TLO's) and CO's.

Suggested Learning
Pedagogies.

3

TLO 3.1 Differentiate between the
given active and passive
components.
TLO 3.2 Determine the value of
given resistor and capacitor using
color code and printed information
on components .
TLO 3.3 Explain the given signal
parameters with sketches.
TLO 3.4 Identify the given type of
ICs based on the IC number

Unit - III Electronic Components and
Signals
3.1 Electronic Components : Passive and Active
components: Resistor, Capacitor, Inductor,
symbols color codes, specifications.
3.2 Voltage and current sources, signals:
Waveform (Sinusoidal, triangular and square).
3.3 Time and frequency domain representation
of signals.Amplitude, frequency, phase,
wavelength.
3.4 Integrated circuits - Analog and Digital.

Chalk-Board
Demonstration of
components
Hands-on

4

TLO 4.1 Explain with the sketches
the working of given type of diode
using its V-I characteristics.
TLO 4.2 .Explain with the sketches
the working of given type of
rectifier using circuit diagram.
TLO 4.3 Justify the given selection
of power supply and LEDs for the
given circuit.
TLO 4.4 Explain with the sketches
the application of the given type of
transistor as a switch.
TLO 4.5 Compare the
performances of the given
transistor configurations.

Unit - IV Diodes and Bipolar Junction
Transistor
4.1 Diodes and its Applications: P-N junction
diode: symbol, construction working and
applications ,Zener diode: working, symbol,
voltage regulator.
4.2 Rectifiers: Half wave, Full wave, Bridge
rectifier Performance parameters: PIV, ripple
factor, efficiency.
4.3 Light Emitting Diodes: symbol,
construction, working principle and
applications.
4.4 BJT Symbol, construction, working
principle Transistor as switch and amplifier.
4.5 Input and Output characteristics: CE
configurations, Operating regions: Cut-off,
saturation Active Region.

Chalk-Board
Demonstration
Hands-on

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment /
Practical Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Measure voltage and current in single
phase circuits with resistive load using
appriopriate meters

1 * Voltage and Current 
measurement 2 CO1

LLO 2.1 Measure power required by single
phase circuit with resistive load. 2 * Power  measurement  of  single

phase circuit 2 CO1

LLO 3.1 Measure Energy consumed by given
equipment using energy meter. 3   Energy  measurement  2 CO1

LLO 4.1 Measure average value, peak value and
RMS value of AC waveform using CRO./ DSO
LLO 4.2 Measure time and frequency of AC
waveform using CRO./ DSO  

4 AC signal parameters   2 CO1

LLO 5.1 Make a star and delta connection to
measure line and phase voltage 5

* Line and Phase voltage
measurement of star  - delta
connection  circuit  

2 CO1

LLO 6.1 Test given battery using digital
multimeter. 6 *  Battery  Testing  2 CO1

LLO 7.1 Connect Single phase transformer for
measuring input and output quantities
LLO 7.2 Determine its turns ratio

7 * Input and output quantities of
Single phase transformer 2 CO2

LLO 8.1 Test primary and secondary winding to
measure continuity of transformer. 8   Continuity test of transformer-

primary and secondary windings  2 CO2
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Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment /
Practical Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 9.1 Measure output voltage of auto
transformer 9  Auto transformer 2 CO2

LLO 10.1 Identify parts of single phase
induction motor. 10 * Single phase induction motor 2 CO2

LLO 11.1 Select the suitable gauge of wire for
given electrical application. 11  * Electrical wire specifications  2 CO2

LLO 12.1 Build the switch board for given
requirement by connecting suitable coloured
wire to respective terminals .

12 *  Electrical  Swichboard
assembly  2 CO2

LLO 13.1 Identify Passive electronic
components on given electronics circuit 13 * Passive electronic components  2 CO3

LLO 14.1 Connect the capacitors in series
combination on bread board to measure its value
using multimeter.
LLO 14.2 Connect the capacitors in parallel
combination on bread board to measure its value
using multimeter.

14 * Resistors in series  and parallel
connections 2 CO3

LLO 15.1 Connect the capacitors in series
combination on bread board to measure its value
using multimeter.
LLO 15.2 Connect the capacitors in parallel
combination on bread board to measure its value
using multimeter.

15 Capacitors in series and Parallel
connections  2 CO3

LLO 16.1 Use LCR-Q meter for measuring the
value of given Inductor and Capacitors. 16 * LCR-Q meter  2 CO3

LLO 17.1 Identify various active electronic
components in given circuit. 17 * Active electronic components 2 CO3

LLO 18.1 Test the given P N junction diode
using multi meter 18 * P N  Junction diode 2 CO4

LLO 19.1 Multi colour LEDs. 19  Multi colour LEDs  2 CO4
LLO 20.1 Identify type of seven segment display
( Common anode / Common cathode ) )
LLO 20.2 Testing of seven- segment display.

20 * Seven- segment display 2 CO4

LLO 21.1 Built/ Test Half Wave Rectifier. 21   Half Wave Rectifier  2 CO4
LLO 22.1 Test Full Wave Rectifier using virtual
Lab. 22  Full Wave Rectifier  2 CO4

LLO 23.1 Build/Test Bridge Rectifier
constructed using four diodes
LLO 23.2 Test bridge rectifier package

23  Bridge Rectifier 2 CO4

LLO 24.1 Identify three terminals of transistors
using multimeter. 24  Three terminals of transistors  2 CO4

LLO 25.1 Test the performance of NPN
transistor. 25 Testing of NPN transistor 2 CO4

LLO 26.1 Soldering and de- soldering given
passive active components on PCB 26 *  Soldering and De soldering 2 CO4

LLO 27.1 Test the performance of zener diode 27  Zener diode  2 CO4
LLO 28.1 Identify components of flasher circuits 28   Electronic flasher circuit 2 CO4
LLO 29.1 Identify terminals of three terminal
positive and negative voltage regulator 29 * Three terminal voltage 

regulators  2 CO4

LLO 30.1 Build and test + 5 V regulated D C
power supply using three terminal voltage
regulator .

30 Regulated Power Supply  2 CO4
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Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment /
Practical Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING) : NOT APPLICABLE

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO Number

1 Single Phase Autotransformer: Single phase, Input 0-230,10 A, Output:0-
270 Volts 1,2

2 Clamp on Meter: 750 V, 2000 Counts 1,2
3 Single Phase Induction Motor - 230 V 50 Hz AC supply 11

4

LCR Q Meter: Parameter L-Q, C-D, R-Q and Z-Q Frequency 00 Hz, 120
Hz and 1 KHz Accuracy Basic Accuracy : 0.3% Display 5 digits display
for both primary and secondary parameters L 100 Hz, 120 Hz 1 mH -
9999 H 1 KHz 0.1 mH - 999.9 H Measurement C 100 Hz, 120Hz 1 pF –
9999 mF Range 1 KHz 0.1 pF - 999.9 mF R, |Z| 0.0001V- 999.9 MV D,
Q 0.0001 – 9999 D% 0.0001% - 9999% Test Level 120 Hz 0.3 Vrms (1
±15%) (Range Auto 1 KHz and Open 100 Hz 0.42 Vrms (1±15%)
Circuit) Ranging Mod Auto and Hold Equ

15

5

Function Generator: Frequency range 0.1Hz to 30 MHz sine, square,
triangular, ramp and pulse generator, Output amplitude 20V open
circuited, Output impedance 50 ohms. Facility to indicate output
frequency and amplitude on display

22,23,24,29

6 Simulation software: Multisim, Proteus 23

7

CRO: Dual Channel, 4 Trace CRT / TFT based Bandwidth 20 MHz/30
MHz X10 magnification 20 nS max sweep rate, Alternate triggering
Component tester and with optional features such as Digital Readout ,
USB interface or CRO with higher specifications

26,27,28,30

8

Digital Storage Oscilloscope: 25MHz/60MHz/70MHz/100MHz Dual
Channel, 4 Trace TFT based X10 magnification 20 nS max sweep rate,
Alternate triggering Component tester and with optional features such as
Digital Read out, USB interface. Any other Oscilloscope with additional
features is also suitable with magnifying probe at least two probes, if
possible isolated probe

27,28,30

9 Single Phase Direct Measuring Energy Meter :100A 176 to 276V AC 3

10
Measurement Digital Multimeter: Minimum 3 ½ digit 4 ½ digit display,
multimeter measures Vac, Vdc (1000V max), Adc, Aac (10-amp max),
Resistance (0-100 Mohm), diode and transistor testing mode

4,6,12,14,17,18,19,20,21,25,13,9

11 Lamp Bank - 230 V 0-20 A 5

12 Single phase auto transformer-Single Phase Input 0-230,10A,output: 0-
270Volts 7,8

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Electric and Magnetic Circuit CO1 7 0 0 0 0
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Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

2 II Transformer and single phase
induction motor CO2 8 0 0 0 0

3 III Electronic Components and Signals CO3 7 0 0 0 0

4 IV Diodes and Bipolar Junction
Transistor CO4 8 0 0 0 0

Grand Total 30 0 0 0 0

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

For FA PR ,Formative (Continuous ) assessment shall be based on process and product related performance
indicators. Course teacher may assign 60%, weightage for process and 40% weightage for product related LL work .

Summative Assessment (Assessment of Learning)

For SA PR At the end of semester PR examination will be conducted by course teacher and based on PR exam
performance marks out of 50 will be allocated

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 1 1 - 1 - - 1
CO2 2 - - 2 - - 1
CO3 1 - - 1 - - 1
CO4 1 1 1 1 - - 1

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 Mittle and Mittal Basic Electrical Engineering McGraw Education, New Delhi, edition 2017,
ISBN-13 978-0070593572

2 Jegathesan, V Basic Electrical and Electronics
Engineering

Wiley India, New Delhi, edition-2015 ISBN 978-
8126529513

3 Sedha, R.S. A Text book of Applied Electronics S.Chand New Delhi, edition-2008 ISBN-13: 978-
8121927833

4 Mehta, V.K.
Mehta, Rohit Principles of Electronics S. Chand and Company, New Delhi, edition-

2014, ISBN-13-9788121924504

5 Bell Devid Fundamental of Electronic Devices
and Circuits

Oxford University Press, New Delhi edition-
2015 ISBN 978-0195425239

6 Susan S Mathew
Saji T Chacko

Fundamental of Electrical and
Electronics Engineering

Khanna Book Publishing Co (P) Ltd. New Delhi
978-93-91505-59-2
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XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description

1
https://fossee.in/ (Open Source Electronics Simulation
software) https://cloud.scilab.in/ ( Open Source Scilab
Cloud for Electronics Simulation )

Smulation

2 https://www.electrical4u.com/fleming-left-hand-rule-and-flem
ing-right-hand-rule/

Flemings Right hand and left hand
rule

3 https://www.electrical4u.com/lenz-law-of-electromagnetic-ind
uction/ Lenz's Law

4 https://www.animations.physics.unsw.edu.au/jw/ Electronic components, A.C. circuits,
transformer, Electric motors.

5 https://en.wikipedia.org/wiki/Transformer Transformer
6 http://www.alpharubicon.com/altenergy/understandingAC.htm A.C. Current
7 https://www.learningaboutelectronics.com/Articles/ Electronic components
8 https://learn.sparkfun.com/tutorials/transistors Transistors
9 https://www.technologystudent.com/elec1/transis1.htm Transistors

10 https://www.services.bis.gov.in/php/BIS_2.0/bisconnect/get_i
s_list_by_category_id/5

IS standards for electrical safety and
appliances

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students

MSBTE Approval Dt. 01/10/2024



Page 1/6

FUNDAMENTALS OF PYTHON PROGRAMMING Course Code : 313007

Semester - 3 / 4 / 5, K Scheme

26-07-2025 03:54:09 PM

Programme Name/s
: Architecture Assistantship/ Automobile Engineering./ Architecture/ Interior Design &
Decoration/
Interior Design/ Mechanical Engineering/ Mechatronics/ Production Engineering/

Programme Code : AA/ AE/ AT/ IX/ IZ/ ME/ MK/ PG
Semester : Third / Fourth / Fifth
Course Title : FUNDAMENTALS OF PYTHON PROGRAMMING
Course Code : 313007

I. RATIONALE
Comprehension of programming languages is crucial for diploma engineering graduates, especially as they engage
with various software applications in the mechanical engineering domain. Python, being easy to code, potent, and
stands out as an ideal language for introducing computing and problem-solving concepts to beginners. This course
enables students to write Python programs and utilize various built-in functions/methods of Python
modules/libraries to solve specific problems.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
An ability to prepare python programs for solving simple engineering problems.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Use program designing tools and IDE for python.
CO2 - Employ python building blocks and data types in the programming.
CO3 - Implement conditional and looping statements in the python programming.
CO4 - Implement built in functions and modules in the python programming.
CO5 - Use NumPy for performing operations on list and array.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

313007
FUNDAMENTALS
OF PYTHON
PROGRAMMING

FPP AEC - - 2 - 2 1 - - - - - 25 10 25@ 10 - - 50
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Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be

declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared

as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Describe the functions
of different components of
computers and peripherals.
TLO 1.2 List the applications of
computers in the domain of
Mechanical Engineering.
TLO 1.3 Create flow chart of
given programming problem.
TLO 1.4 Describe the given
feature of Python programming
language.

Unit - I Introduction to Python Programming
1.1 Revision of Computer Components (CPU, I/O
devices)
1.2 Applications of computer and programming
languages in Mechanical engineering domain.
1.3 Program Designing Tools: Algorithm, Flow
Chart.
1.4 Introduction and Features of Python: Open
source, Interactive, Interpreted, Object-oriented,
Platform independent etc., Installation & working
of IDEs.

Presentations
Hands-on

2

TLO 2.1 Use different Python
building blocks.
TLO 2.2 Describe different data
types of Python programming.
TLO 2.3 Differentiate normal and
container data types of Python
programming language.
TLO 2.4 Write simple Python
programs by taking the user’s
input to solve expressions.

Unit - II Python building blocks & data types
2.1 Python building blocks: Identifiers, Indentation,
Comments, Variables, Arithmetic and assignment
operators and Expressions.
2.2 Data Types: Integers, float, complex, string and
their declaration, data type conversion.
2.3 Accepting input from user: I/O functions.
2.4 Container Types: List, tuple, set and their
declaration.
2.5 Write simple python program to display
“Welcome” message.

Presentations
Hands-on

3

TLO 3.1 Use basic relational and
logical operators in python
programs.
TLO 3.2 Employ decision control
statements in python programs.
TLO 3.3 Employ looping
statements in python programs.

Unit - III Python operators and Control flow
3.1 Relational and Logical operators.
3.2 Decision making statements: if, if-else, if- elif -
else statements.
3.3 Looping statements: while loop, for loop,
Nested loops.
3.4 Loop manipulation using continue, pass, break
statements.

Demonstration
Hands-on
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

4

TLO 4.1 Use built-in functions in
Python programs.
TLO 4.2 Use built-in modules in
Python programs.
TLO 4.3 Develop user-defined
functions in Python for the given
purpose.

Unit - IV Python functions and modules
4.1 Functions: Use of built-in functions, data
conversion functions, abs, pow, min, max, round,
ceil, floor etc.
4.2 Modules: Use of built-in modules- math cmath,
random and statistics.
4.3 User-defined function: Function definition,
function calling, function arguments and parameter
passing, Return statement, scope of variables.

Demonstration
Hands-on

5

TLO 5.1 Manipulate the given
list.
TLO 5.2 Perform different
operations on list.
TLO 5.3 Use NumPy arrays for
faster operations.

Unit - V List and arrays in python
5.1 List: define list (one and multi-dimension),
accessing, deleting and updating values in list.
5.2 Basic list operations: slicing, repeating,
concatenation and iteration.
5.3 NumPy array: Generate NumPy arrays and
construct multidimensional arrays.

Demonstration
Hands-on

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory
Learning Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles / Tutorial
Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Install python IDE.
LLO 1.2 Explore the IDE's
settings and preferences.

1 Install Python IDE. 2 CO1

LLO 2.1 Draw flow chart for the
given problem.
LLO 2.2 Write algorithm for the
given problem.

2 *Prepare a flow chart and algorithm for simple
problem. 2 CO1

LLO 3.1 Use print function to
display the message. 3 Write a simple program to display a simple message.

(Ex: “Welcome to Python programming”) 2 CO2

LLO 4.1 Write and execute a
python program to solve a given
expression.

4

Write a simple Python program by taking user’s
input to -

- find the area of rectangle

- find the area or circle.

2 CO2

LLO 5.1 Write and execute a
python program. 5 *Write a program to accept value of Celsius and

convert it to Fahrenheit. 2 CO2

LLO 6.1 Use the if - else
statement in the python program. 6 Write a python program to find whether the given

number is even or odd using if - else statement. 2 CO3

LLO 7.1 Implement the if-elif-
else statement in the python
program.

7
*Write a python program to check whether a input
number is positive, negative or zero using if – elif-
else statement.

2 CO3

LLO 8.1 Use appropriate
decision-making control
statement to solve the given
problem.

8
Write a program to accept the three sides of a
triangle to check whether the triangle is isosceles,
equilateral, right angled triangle.

2 CO3

LLO 9.1 Identify suitable loop
and conditional statement for the
problem.
LLO 9.2 Inscribe the loop and
conditional statement in the
python program.

9

Write a program that allows the user to input
numbers until they choose to stop, and then displays
the count of positive, negative, and zero numbers
entered (Use while loop).

2 CO3
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Practical / Tutorial / Laboratory
Learning Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles / Tutorial
Titles

Number
of hrs.

Relevant
COs

LLO 10.1 Identify suitable
looping statement for
multiplication table.
LLO 10.2 Implement the for loop
for the multiplication table.

10

*Write a python program for printing multiplication
table of a given number using for loop.
(Ex. 12x1=12
12x2=24
….
12x10=120)

2 CO3

LLO 11.1 Identify a suitable
module for importing a given
function.
LLO 11.2 Use various
mathematical functions available
in cmath module.

11
*Write a Python program to demonstrate the use of
different mathematical functions (Ex. ceiling, floor
etc).

2 CO4

LLO 12.1 Use various functions
available in statistics module. 12

*Write a python program to find mean, mode,
median and standard deviation using statistics
module.

2 CO4

LLO 13.1 Use list data type of
Python. 13 Write a python program utilizing a list to display the

name of a month based on a given month number. 2 CO5

LLO 14.1 Write programs using
Multidimensional list in Python. 14 Write a python program to add or subtract two

matrices using multidimensional list. 2 CO5

LLO 15.1 Write programs using
Multidimensional list in Python. 15 *Write a python program to multiply two matrices

using multidimensional list. 2 CO5

LLO 16.1 Perform metrics
operation using NumPy Module 16 *Write a python program to multiply two matrices

using NumPy. 2 CO5

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Micro project

Not Applicable

Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO
Number

1 Computer System with all necessary peripherals and internet connectivity. All
MSBTE Approval Dt. 02/07/2024
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Sr.No Equipment Name with Broad Specifications Relevant LLO
Number

2 Any relevant python IDE like IDLE/PyCharm/VSCode/Jupiter Notebook/Online
Python Compiler. All

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table) : NOT APPLICABLE

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Term Work

Summative Assessment (Assessment of Learning)

Practical

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 2 2 2 3 - - 2
CO2 2 2 2 3 - - 2
CO3 2 2 2 3 - - 2
CO4 2 2 2 3 - - 2
CO5 2 2 2 3 - - 2

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 Kenneth A. Lambert Fundamentals of Python : First
Programs , 2E

Cengage Learning India Private Limited,
ISBN: 9789353502898

2 Yashavant Kanetkar,
Aditya Kanetkar Let Us Python - 6th Edition BPB Publications, ISBN: 9789355515414

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description
1 https://www.w3schools.com/python/ Python Programming
2 https://www.tutorialspoint.com/python/index.htm Python Programming
3 https://www.python.org/ Python Programming
4 https://spoken-tutorial.org/tutorial-search/?search_foss=Pyt Python Programming
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Sr.No Link / Portal Description
Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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Programme Name/s

: Architecture Assistantship/ Automobile Engineering./ Agricultural Engineering/
Architecture/
Fashion & Clothing Technology/ Dress Designing & Garment Manufacturing/ Food
Technology/ Instrumentation & Control/
Instrumentation/ Interior Design & Decoration/ Interior Design/ Mechanical Engineering/
Mechatronics/ Medical Laboratory Technology/ Medical Electronics/ Production
Engineering/
Printing Technology/ Surface Coating Technology/ Textile Technology/ Travel and
Tourism/
Textile Manufactures

Programme Code : AA/ AE/ AL/ AT/ DC/ DD/ FC/ IC/ IS/ IX/ IZ/ ME/ MK/ ML/ MU/ PG/ PN/ SC/
TC/ TR/ TX

Semester : Fourth / Fifth / Sixth
Course Title : ENTREPRENEURSHIP DEVELOPMENT AND STARTUPS
Course Code : 314014

I. RATIONALE
Entrepreneurship and Startup is introduced in this curriculum to develop the entrepreneurship traits among the students
before they enter into the professional life. By exposing and interacting with entrepreneurship and startup eco-system,
student will develop the entrepreneurial mind set. The innovative thinking with risk taking ability along with other
traits are to be inculcated in the students through micro projects and training. This exposure will be instrumental in
orienting the students in transforming them to be job generators after completion of Diploma in Engineering.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
• Develop project proposals for launching small scale enterprises and starts up.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Identify one's entrepreneurial traits.
CO2 - Use information collected from stakeholder for establishing/setting up/founding starts up
CO3 - Use support systems available for Starts up
CO4 - Prepare project plans to manage the enterprise effectively

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

314014
ENTREPRENEURSHIP
DEVELOPMENT AND
STARTUPS

EDS AEC 1 - 2 1 4 2 - - - - - 50 20 25@ 10 25 10 100
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Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning Hours,
NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian Knowledge
System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be declared

as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared as

fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Compare advantages
and disadvantages of
Entrepreneurship
TLO 1.2 Identify
entrepreneurial traits through
self-analysis
TLO 1.3 Compare risk
associated with different type of
enterprise

Unit - I Introduction to Entrepreneurship Development
1.1 Entrepreneurship as a career – charms, advantages,
disadvantages , scope- local and global
1.2 Traits of successful entrepreneur: consistency, creativity,
initiative, independent decision making, assertiveness,
persuasion, persistence, information seeking, handling
business communication, commitment to work contract,
calculated risk taking, learning from failure
1.3 Types of enterprises and their features : manufacturing,
service and trading

Presentations
Lecture Using
Chalk-Board

2

TLO 2.1 Explain Important
factors essential for selection of
product/service and selection of
process
TLO 2.2 Suggest suitable place
for setting up the specified
enterprise on the basis of given
data/circumstances with
justification.
TLO 2.3 Suggest steps for the
selection process of an
enterprise for the specified
product or service with
justification.
TLO 2.4 Plan a market study
/survey for the specified
enterprise

Unit - II Startup Selection Process
2.1 Product/Service selection: Process, core competence,
product/service life cycle, new product/ service
development process, mortality curve, creativity and
innovation in product/ service modification / development
2.2 Process selection: Technology life cycle, forms and cost
of transformation, factors affecting process selection,
location for an industry, material handling.
2.3 Market study procedures: questionnaire design,
sampling, market survey, data analysis
2.4 Getting information from concerned stakeholders such
as Maharashtra Centre for Entrepreneurship
Development[MCED], National Institute for Micro, Small
and Medium Enterprises [NI-MSME], Prime Minister
Employment Generation Program [PMEGP], Directorate of
Industries[DI], Khadi Village Instries Commission[KVIC]

Presentations
Lecture Using
Chalk-Board
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

3

TLO 3.1 Explain categorization
of MSME on the basis of
turnover and investment
TLO 3.2 Describe support
system provided by central and
state government agencies
TLO 3.3 State various schemes
of government agencies for
promotion of entrepreneurship
TLO 3.4 Describe help
provided by the non-
governmental agencies for the
specified product/service
TLO 3.5 Compute breakeven
point, ROI and ROS for the
specified business enterprise,
stating the assumptions made

Unit - III Support System for Startup
3.1 Categorization of MSME, ancillary industries
3.2 Support systems- government agencies: MCED, NI-
MSME, PMEGP,DI, KVIC
3.3 Support agencies for entrepreneurship guidance,
training, registration, technical consultation, technology
transfer and quality control, marketing and finance.
3.4 Breakeven point, return on investment (ROI) and return
on sales (ROS).

Presentations
Lecture Using
Chalk-Board

4

TLO 4.1 Explain key elements
for the given business plan with
respect to their purpose/size
TLO 4.2 Justify USP of the
given product/ service from
marketing point of view.
TLO 4.3 Formulate business
policy for the given
product/service.
TLO 4.4 Choose relevant
negotiation techniques for the
given product/ service with
justification
TLO 4.5 Identify risks that you
may encounter for the given
type of business/enterprise with
justification.
TLO 4.6 Describe role of the
incubation centre and
accelerators for the given
product/service.

Unit - IV Managing Enterprise
4.1 Techno commercial Feasibility study, feasibility report
preparation and evaluation criteria
4.2 Ownership, Capital, Budgeting, Matching entrepreneur
with the project
4.3 Unique Selling Proposition [U.S.P.]: Identification,
developing a marketing plan.
4.4 Preparing strategies of handling business: policy
making, negotiation and bargaining techniques
4.5 Risk Management: Planning for calculated risk taking,
initiation with low cost projects, integrated futuristic
planning, definition of startup cycle, ecosystem , angel
investors, venture capitalist
4.6 Incubation centers and accelerators : Role and procedure

Presentations
Lecture Using
Chalk-Board

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory
Learning Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles /
Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Collect information of successful
entrepreneurial traits 1 *Preparation of report on entrepreneurship as

a career 2 CO1

LLO 2.1 Identify different traits as an
entrepreneur from various field
LLO 2.2 Suggest different traits from
identified problem

2 Case study on ‘Traits of Entrepreneur’ 2 CO1

LLO 3.1 Explore probable risks for
identified enterprise. 3 *Case study on ‘Risks associated with

enterprise 2 CO1

LLO 4.1 Identify new product for
development
LLO 4.2 Prepare a newly developed
product

4 *Preparation of report on ‘Development of
new Product’ 2 CO1

CO2
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Practical / Tutorial / Laboratory
Learning Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles /
Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 5.1 Identify Process for development
of product for new startup 5 Preparation of Report on ‘ Process selection ‘

for new startup 2
CO1
CO2
CO3

LLO 6.1 Develop questioner for market
survey 6 *Market survey for setting up new Start up 2 CO2

CO3
LLO 7.1 Interpret the use of Technology
Life Cycle 7 A Case study on ‘ Technology life cycle’ of

any successful entrepreneur. 2 CO3

LLO 8.1 Use information related to
support of startups from Government and
non-government agencies'
LLO 8.2 Prepare report for setting up
startup

8
*Preparation of report on ‘Information for
setting up new startup’ from
MCED/MSME/KVIC etc

2 CO3
CO4

LLO 9.1 Compute ROI of successful
enterprise. 9 Case study on ‘Return on Investment

(ROI)’of any successful startup 2 CO3

LLO 10.1 Calculate of ROS of any
successful enterprise 10 Case study on ‘Return on sales (ROS)’of any

successful startup 2 CO3

LLO 11.1 Calculate Brake even point of
any enterprise 11 Preparation of report on ’Brake even point

calculation’ of any enterprise. 2 CO3
CO4

LLO 12.1 Prepare feasibility report of
given business 12 *Preparation of report on ‘feasibility of any

Techno-commercial business” 2 CO4

LLO 13.1 Plan a USP of any enterprise. 13
*A case study based on ‘Unique selling
Proposition (USP) of any successful
enterprise

2 CO4

LLO 14.1 Prepare a project report using
facilities of Atal Incubation center. 14 *Prepare project report for starting new

startup using ‘Atal incubation center (AIC) 2

CO1
CO2
CO3
CO4

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING / SKILLS
DEVELOPMENT (SELF LEARNING)

Micro project

Prepare a ‘ Women entrepreneurship business plan ‘ Choose relevant government scheme for the product/service
Prepare a ‘Pitch- desk’ for your start up
Prepare a business plan for a. Market research b. Advertisement agency c. Placement Agency d. Repair and

Maintenance agency e. Tour and Travel agency
Prepare a ‘Social entrepreneurship business plan, plan for CSR funding.
Prepare a business plan for identified projects by using entrepreneurial eco system for the same (Schemes, incentives,

incubators etc.)
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Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are optional,
faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials and
maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO Number
1 Computers with internet and printer facility All

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Introduction to Entrepreneurship
Development CO1 5 0 0 0 0

2 II Startup Selection Process CO2 4 0 0 0 0
3 III Support System for Startup CO3 3 0 0 0 0
4 IV Managing Enterprise CO4 3 0 0 0 0

Grand Total 15 0 0 0 0

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Summative Assessment (Assessment of Learning)

End of Term Examination - Viva-voce

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3 Design/
Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 2 2 2 - - 3 2
CO2 2 2 2 2 - 3 2
CO3 2 2 2 2 - 3 2
CO4 2 2 2 2 - 3 2

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level
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XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1
Dr. Nishith Dubey, Aditya
Vyas , Annu Soman , Anupam
Singh

Un- boxing Entrepreneurship your self
help guide to setup a successful
business

Indira Publishing House ISBN-
2023,978-93-93577-70-2

2 Gujral, Raman Reading Material of Entrepreneurship
Awareness Camp

Entrepreneurship Development
Institute of India (EDI), GOI, 2016
Ahmedabad

3 Chitale, A K Product Design and Manufacturing PHI Learning, New Delhi, 2014;
ISBN: 9788120348738

4 Charantimath, Poornima Entrepreneurship Development Small
Business Entrepreneurship

Pearson Education India, New Delhi;
ISBN: 9788131762264

5 Khanka, S.S. Entrepreneurship and Small Business
Management

S.Chand and Sons, New Delhi, ISBN:
978-93-5161-094-6

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description
1 http://www.mced.nic.in/allproduct.aspx MCED Product and Plan Details

2 http://niesbud.nic.in/Publication.html
The National Institute for
Entrepreneurship and Small Business
Development Publications

3 http://niesbud.nic.in/docs/1standardized.pdf
Courses : The National Institute for
Entrepreneurship and Small Business
Development

4 https://www.nabard.org/content1.aspx?id=23andcatid=23andmid=
530 Government Schemes

5 https://www.nabard.org/Tenders.aspx?cid=501andid=24 NABARD - Information Centre

6
http://www.startupindia.gov.in/pdffile.php?title=Startup%20I
ndia%20Action%20Planandtype=Actionandq=Action%20Plan.pdfandc
ontent_type=Actionandsubmenupoint=action

Start Up India

7 http://www.ediindia.org/institute.html About - Entrepreneurship
Development Institute of India (EDII)

8 http://www.nstedb.com/training/training.htm NSTEDB - Training
Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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Programme Name/s : Production Engineering
Programme Code : PG
Semester : Fourth
Course Title : MACHINE MAINTENANCE AND SAFETY
Course Code : 314016

I. RATIONALE
Machine Maintenance and safety are vital for the smooth operation of machinery, the well being of employees, and
overall business success. By prioritizing maintenance and safety protocols, organizations can enhance efficiency,
reduce risks, and create a safer working environment for everyone.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
Adapt maintenance and safety protocols fostering a safer and efficient working environment.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Select relevant maintenance procedure for machine maintenance.
CO2 - Choose proper lubricants to reduce machine wear.
CO3 - Evaluate faults in various tools, equipment and machines.
CO4 - Communicate effectively regarding safety issues within the workplace.
CO5 - Use the relevant method to handle hazardous materials efficiently .

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

314016
MACHINE
MAINTENANCE
AND SAFETY

MTS SEC - - 4 2 6 3 - - - - - 50 20 25@ 10 25 10 100

Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be

declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be

declared as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT
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Sr.No
Theory Learning

Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Describe the
importance of
maintenance in industry.
TLO 1.2 List the
functions of maintenance
department .
TLO 1.3 Compare types
of maintenance.
TLO 1.4 Use relevant
tools used for
maintenance.

Unit - I Fundamentals of Maintenance Engineering.
1.1 Definition, concept of maintenance and aim of
maintenance engineering.
1.2 Primary and secondary functions and responsibility of
maintenance department.
1.3 Types of maintenance.
1.4 Types and applications of tools used for maintenance.

chart
Model
Demonstration
Video
Demonstrations
Presentations

2

TLO 2.1 Explain various
type of wear in machine
/machine tools.
TLO 2.2 Choose the
relevant lubricants for
machine and equipment
with justification.
TLO 2.3 Identify the
relevant lubrication
system for the machine
with justification.

Unit - II Methods of Lubrications
2.1 Definition of wear, Primary wear processes-adhesive,
abrasive, corrosive, reaction, plastic flow, pitting.
2.2 Lubricants-types ,properties ,selection and applications.
2.3 Lubrication methods-Screw down grease cup, Pressure
grease gun, Splash lubrication, Gravity lubrication, Wick
feed lubrication, Side feed lubrication and Ring lubrication.

Chart
Presentations
Model
Demonstration
Video
Demonstrations

3

TLO 3.1 Explain the
concept and importance
of fault tracing in
machine and equipment.
TLO 3.2 Draw decision
tree for the faults finding
in machine and
equipment.
TLO 3.3 List sequence of
fault finding activities in
machines and equipment.
TLO 3.4 Identify types of
faults and their causes.

Unit - III Fault Tracing
3.1 Fault tracing-concept and importance.
3.2 Decision tree-concept, need and applications.
3.3 Sequence of fault finding activities, show as decision
tree.
3.4 Draw decision tree for problems in machine tools,
hydraulic, pneumatic, automotive, thermal and electrical
equipment like: ( Any one machine tool) Pump , Air
compressor, Internal Combustion engine, Boiler, Electrical
motors.
3.5 Types of faults in machine tools and their general
causes.

Model
Demonstration
Video
Demonstrations
Presentations
charts
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Sr.No
Theory Learning

Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

4

TLO 4.1 Explain the
importance of
maintaining a safe work
environment.
TLO 4.2 Recognize
causes and effects which
lead to accidents.
TLO 4.3 Follow safety
practices to aviod
accident.
TLO 4.4 Prepare suitable
first aid and PPE for
given workshop.
TLO 4.5 Choose
appropriate fire
extinguisher for the given
situation with
justification.
TLO 4.6 Explain need of
safety training.

Unit - IV Industrial Safety
4.1 Importance of Industrial Safety.
4.2 Accident: Causes, types ,effects and control. unsafe acts,
unsafe conditions hazards.
4.3 Accident Prevention: Theories/models of accident
occurrences, principles of accident prevention.
4.4 First Aid: First aid, personal protective equipment,(PPE)
and safety policies.
4.5 Fire Equipment: Fire triangle, types of Extinguishers
and its application.
4.6 Safety Education and Training,

Model
Demonstration
Video
Demonstrations
Charts
Presentations

5

TLO 5.1 Categorize
different types of hazards.
TLO 5.2 Identify fire
hazards and their causes.
TLO 5.3 Interpret types
of chemical hazards and
their control in given
situation.
TLO 5.4 Choose relevant
method for risk
assessment for given
situation with
justification.
TLO 5.5 Explain
handling and storage
hazardous materials.
TLO 5.6 List prohibited
hazardous materials.

Unit - V Hazard Identification and Management
5.1 Types of hazards, hazard identification methods.
5.2 Fire hazard and their causes.
5.3 Classifications of Chemical hazards and their control.
5.4 Risk assessment methods- 1.Failure mode and effective
analysis 2. Fault tree analysis 3.Event tree analysis.
5.5 Storage,handling,transportation of hazardous materials.
5.6 Prohibited and restricted hazardous materials.

Model
Demonstration
Video
Demonstrations
Presentations
Charts

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial /
Laboratory Learning

Outcome (LLO)

Sr
No Laboratory Experiment / Practical Titles / Tutorial Titles Number

of hrs.
Relevant

COs

LLO 1.1 Select the various
types of tools.
LLO 1.2 Use of various
types of tools.

1
*Various types of tools. (Fix spanners, box spanners, ring
spanners, allen keys, types of pliers, screw drivers, bearing
puller etc.).

4 CO1

LLO 2.1 Select proper tool
for preventive maintenance
of given equipment.
LLO 2.2 Use Proper tool
for preventive maintenance
of given equipment.

2 Clean,degrease,repair of any available equipment in your
laboratory and workshop. 2 CO1
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Practical / Tutorial /
Laboratory Learning

Outcome (LLO)

Sr
No Laboratory Experiment / Practical Titles / Tutorial Titles Number

of hrs.
Relevant

COs

LLO 3.1 Prepare preventive
maintenance schedule for
air compressors,Lathe
machine, Milling Machine
Drilling machine etc.
LLO 3.2 Select tools for
preventive maintenance for
air compressors,Lathe
machine, Milling Machine
Drilling machine etc.

3
Preventive maintenance schedule of workshop having-air
compressors, Lathe machine, Milling Machine Drilling
machine etc.( Any one)

2 CO1

LLO 4.1 Prepare preventive
maintenance schedule for
air compressors, Lathe
machine, Milling Machine
Drilling machine etc.
LLO 4.2 Select tools for
preventive maintenance for
air compressors, Lathe
machine, Milling Machine
Drilling machine etc.

4
Preventive maintenance schedule of any workshop having-
air compressors, Lathe machine, Milling Machine Drilling
machine etc.(Any one)

2 CO1

LLO 5.1 Select proper
lubricating equipment for
given machine.
LLO 5.2 Use proper
lubricating equipment for
given machine.

5

* Lubrication equipment likes oiling gun, greasing gun etc.,
Familiarization with different grades of lubricants. Joining a
flexible pipe & Checking its leakages in any hydraulic
/pneumatic circuit.

4 CO1
CO2

LLO 6.1 Collect the used
lubricating oil samples of
the given machine.
LLO 6.2 Measure the
viscosity of used
lubricating oil .

6 *Viscosity of the used lubricating oil. 4 CO1
CO2

LLO 7.1 Identify type of
wear.
LLO 7.2 Evaluate the wear
of given machine
component.
LLO 7.3 Take corrective
action to reduce wear.

7 Wear of machine component any four available in your
laboratory/workshop, and give suggestions to reduce wear. 2 CO1

CO2

LLO 8.1 Choose
appropriate lubricant for the
given machine.
LLO 8.2 Use an appropriate
lubricant for the given
machine.

8 Replace lubricant of the
lathe/drilling/milling/grinding/shaping machine. 4 CO1

CO2

LLO 9.1 Select proper tools
for the required task.
LLO 9.2 Change the
lubricating oil of given
system.

9 Drain out lubrication oil from the power transmission
system. 2 CO1

CO2
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Practical / Tutorial /
Laboratory Learning

Outcome (LLO)

Sr
No Laboratory Experiment / Practical Titles / Tutorial Titles Number

of hrs.
Relevant

COs

LLO 10.1 Choose an
appropriate tool.
LLO 10.2 Find the faults
arise in the machine tools.
LLO 10.3 Conduct the
break down maintenance of
faulty machine.

10

*Fault carryout maintenance work and break down of
different machineries/ equipment viz., shaper, surface
grinding, drilling, lathe, milling, in the shop floor.Using
appropriate tools & equipment.

4
CO1
CO2
CO3

LLO 11.1 Identify safety
practices in given situation.
LLO 11.2 Apply safety
practices in given situation.

11 Safety practices related to the pumps, fans, blowers &
compressors. 2 CO4

LLO 12.1 Identify safety
practices in given situation.
LLO 12.2 Apply safety
practices in given situation.

12 Safety practices related to pipe fittings. 2 CO4

LLO 13.1 Identify different
safety practices in given
situation.
LLO 13.2 Apply safety
practices in given situation.

13 Safety practices related to welding. 2 CO4

LLO 14.1 Select proper fire
fighting equipment.
LLO 14.2 Use of fire
frightening equipment.
LLO 14.3 Select proper
personal protective
equipment in given
situation.
LLO 14.4 Use of personal
protective equipment in
given situation.

14 * Fire fighting equipment and personal protective equipment.
(PPE). 4 CO5

LLO 15.1 Identify the
mechanical hazards in
laboratory / workshop.
LLO 15.2 Take corrective
action to reduce accidents.

15 Mechanical hazards in Laboratory/Workshop and suggest
necessary provision to reduce accidents. 2 CO5

LLO 16.1 Identify the
thermal hazards in
laboratory / workshop.
LLO 16.2 Take corrective
action to reduce accidents.

16 Thermal hazards in Laboratory/Workshop and suggest
necessary provision to reduce accidents. 2 CO5

LLO 17.1 Use FFA in given
situation.
LLO 17.2 Identify the
causes of failure of the
given machine component.

17 Fault free analysis to determine causes of failure of machine
component. 2 CO5

LLO 18.1 Carry out safety
audit.
LLO 18.2 Prepare safety
audit report of laboratory /
workshop.

18 *Safety audit report for the laboratory/workshop. 4 CO5
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Practical / Tutorial /
Laboratory Learning

Outcome (LLO)

Sr
No Laboratory Experiment / Practical Titles / Tutorial Titles Number

of hrs.
Relevant

COs

LLO 19.1 Choose proper
tools for dismantling of
lathe components.
LLO 19.2 Choose proper
tools for assembly.
LLO 19.3 Apply safety
practices.
LLO 19.4 Inspect after
cleaning the given machine.

19

*Maintenance of Mechanical Based
Equipment/Device/Machine. Maintenance of any two from
following. a. Head stock. b. Tail stock. c. apron. d. carriage.
e. feed mechanism. (Dismantle of given case, observe rules,
follow sequence of dismantling operations, cleaning,
inspection, measuring deviations and recovery methods,
testing and assembling).

4

CO1
CO2
CO3
CO4
CO5

LLO 20.1 Apply safety
precautions in shop floor.
LLO 20.2 Summarize
safety precautions during
examination of machine.

20 Safety precautions during examination of machines like
lathe/drilling/milling/grinding/shaping. 2 CO4

LLO 21.1 Choose proper
tools for dismantling of
pneumatic/hydraulic
components.
LLO 21.2 Choose proper
tools for assembly of given
machine.
LLO 21.3 Apply safety
practices.
LLO 21.4 Inspect after
cleaning the given machine.

21

*Dismantle,replace and assemble different pneumatics and
hydraulics components. [Different components –
Compressor, Pressure Gauge, Filter Regulator Lubricator,
Valves and Actuators.]

4

CO1
CO2
CO3
CO4
CO5

LLO 22.1 Choose proper
tools for dismantling of
grinding machine
components.
LLO 22.2 Choose proper
tools for assembly of given
machine.
LLO 22.3 Inspect after
cleaning the machine.
LLO 22.4 Apply safety
practices.

22

Preventive maintenance, perform dismantling & assembly of
different components of grinding machine and test for
accuracy. [Different components grinding head, lead screw,
table, hydraulic cylinders]

4

CO1
CO2
CO3
CO4
CO5

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Assignment

Visit any Industry for machine maintenance and safety. and prepare the report. Report consisting of following
points 1. Types of maintenance 2. Types of safety practices in industry.

Undertake a market survey of local dealers for tools, fire safety equipment, personal protective equipment's.
Prepare a report.

Prepare/Download a specifications of followings: 1. Tools and equipment in the machine maintenance . ii. Fire
safety equipment's /personal protective equipment's.
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Prepare a journal based on practical conducted in a laboratory/workshop/industry. Journal consists of drawing,
observations, required tools, safety practices, equipment, date of performance with teacher signature.

Micro project

Visit to websites of reputed fire and safety equipment supplier‘s and study of features of their
equipment/instruments/tools.

Collect a samples of used lubricant oils from various machine from workshops and industries and do the oil
analysis and write a report.

Visit different industries and workshops (at least 3) and study various control measures used to avoid different
types of hazards and submit a report.

Collect failure data of machine components from hoc industry anal perform reliability analysis using various
techniques.

Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO Number

1

Lubrication equipment likes oiling gun-(Flow rate: 0.3–8 GPM (1–30 LPM)
Pressure: Up to 1000 PSI (70 BAR) Working temperature range: -5°C–50°C
(23°F–122°F) Inlet: 1/2 inch (F) Accuracy: ±0.50% Repeatability: 0.20%
Minimum preset quantity: 0.10 units Maximum preset quantity: 99.9 units),
greasing gun -(Pressure: 12,000 PSI (830 BAR) high pressure Volume: 2,000
PSI (130 BAR) high volume Stroke: 0.6 gm per stroke (1 oz) Filling options:
Cartridge, filler pump, suction, bulk Barrel diameter: 2-1/4" (57.15 mm)
Catridge capacity: 400 gm (14 oz)).

2,3,4,5,6,7,8,9,10,20,21,22

2 Different types of lubricants. (Specifications of Grease -Grade
No.000,00,1,2,3,4,5,6),Lubricating oil-SAE 10W,15W,20W,30W. 2,3,4,5,6,8,9,10,20,21,22

3 Old components/equipment's. 2,3,4,7,8,9,20,18,21,22

4

Redwood Viscometer.(Capacity : 1 Sample At A Time. Temperature Controller :
By Energy Regulator Which Will Turn On & Off Heater As Time Switch. Input
Power Supply : 230 V Ac, 50 Hz, 1 Phase With 6 Amp Current Rating. Heating
Load : 1 Kw).

6

5

Wear measurements device. Abrasion Tester-Load: 100 N to 300 N (automatic)
Speed: Up to 250 rpm Friction Force: up to 300 N Duration 999,999 rev
(Max),Digital corrosion measuring gauge-Measuring Accuracy: ± 0.01 MM.
Measuring Depth of small groove and hole. Resolution: 0.01mm/0.0005”
Measuring reference base: 65 MM X 7 MM Buttons: On/Off, set, mm/inch,
present (+, -) Automatic power off, move the digital unit to turn on power.
Battery: CR2032.

7,20,21,22

6 Various types of tools. (Fix spanners, box spanners, ring spanners, allen keys,
types of pliers, screw drivers, bearing puller etc.). All
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Sr.No Equipment Name with Broad Specifications Relevant LLO Number

7
Fire extinguisher - a) DCP type - 1, 2, 5 or 10 Kg, operation upright. ISS-2171.
Class B and C fire b) CO2 type, A, B, C type, Dry chemical powder type c)
foam type- 9 litre, operation - inverted, ISS-93 , Class B fire.

All

8
Safety goggles, face screens, Industrial safety helmets, hair nets and fire
fighting helmets, Ear plugs, earmuffs, Gloves, Safety boots and shoes with
protective toecaps and penetration - resistant, Apron, Chemical suit etc;

All

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table) : NOT APPLICABLE

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

· For laboratory learning term work -25 Marks · For Self Learning 25 Marks

Summative Assessment (Assessment of Learning)

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 3 2 2 3 3 2 2
CO2 3 2 2 3 3 2 2
CO3 3 2 2 3 3 2 2
CO4 3 2 2 3 3 2 2
CO5 3 2 2 3 3 2 2

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 Higgins & Morrow Maintenance Engineering
Handbook

McGraw Hill Education, New Delhi,
Publication date 2014, ISBN-13: 978-0-07-
182661-7, ISBN: 0-07-182661-0

2 Garg H P. Industrial Maintenance
S. Chand & Co. Ramnagar, New Delhi.
Publication date 2012, ISBN No: 81-219-
0168-5

3 Sushil kumar
Srivastava Maintenance Engineering

S. Chand & Co. Ramnagar, New Delhi.
Publication Date 2018, ISBN No:
9788121926447

4 L.M.Deshmukh
Industrial Safety Management:
Hazard Identification and Risk
Control, 1st Edition

Publication Date & Copyright: 2017,McGraw
Hill Education (India) Private Limited, ISBN-
13 ? : ? 978-0070617681
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Sr.No Author Title Publisher with ISBN Number

5 Daniel Crowl, Joseph
Louvar

Chemical Process Safety:
Fundamentals with Applications

Pearson Publication ,Edition 4 Date10 July
2020 -ISBN-13: 978-0-13-485777-0

6 Das, Akhil kumar Principles Of Industrial Safety
Management.

PHI Learning Pvt. Ltd. Publication date
01/01/2020, Print Book ISBN :
9789389347449 ,eBook ISBN :
9789389347456

7 R.K. Jain and Prof.
Sunil S. Rao

Industrial Safety, Health and
Environment Management
Systems

Khanna publishers, 4th edition, publication
year 2018,ISBN: 978-81-7409-210-6

8 Er.S.N.Bhattacharya Installation Servicing and
Maintenance

S. Chand and company , Publication date
1/11/2013 ,ISBN;978-81-219-2913-4

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description
1 https://youtu.be/W1aTPgySqy4 Repair and Maintenence of tools.
2 https://youtu.be/UoXCczbnOMQ preventive maintenance of Lathe
3 https://youtu.be/s25Aijw3HLI Safety of grinding machines
4 https://youtu.be/PQV71INDaqY Use of fire Extinguishers
5 https://youtu.be/EvBMa7UJx38 Machine shop safety
6 https://youtu.be/TFb1iXz-K6w Use of redwood viscometer
7 https://youtu.be/GkQpDR8Lhes Types of Mechanical machine tools
8 https://youtu.be/xns8RUxQVDU Maintain tools and equipments
9 https://youtu.be/f58SW0Hwcf0 Principles of Maintenance Engineering.
10 https://youtu.be/RDRmFz-PAOk Machinery Fault Diagnosis
11 https://youtu.be/v-eltsixu4I Industrial safety
12 https://youtu.be/DMBrRNV9Hrk Personal Protective Equipment's.
13 https://youtu.be/5iVfwyoXKr0 Measure viscosity of oil.
14 https://youtu.be/RBUZJ3DpbMo Regular maintenance of Lathe machine

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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