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VI Semester

PROJECT MANAGEMENT
Course Code 21ME651 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3-0-0-0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course objectives:

e Tounderstand how to break down a complex project into manageable segments and use of effective project
management tools and techniques to arrive at solution and ensure that the project meets its deliverables and is
completed within budget and on schedule.

e Toimpart knowledge on various components, phases, and attributes of a project.

e To prepare students to plan, develop, lead, manage, and successfully implement and deliver projects within
their chosen practice area.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course outcomes.
e Adopt different types of teaching methods to develop the outcomes through PowerPoint
presentations and Video demonstrations or Simulations.
e Chalk and Talk method for Problem Solving.

e Arrange visits to show the live working models other than laboratory topics.

e Adopt collaborative (Group Learning) Learning in the class.
e Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills and develops thinking skills such
as evaluating, generalizing, and analysing information.

Module-1

Introduction: Definition of project, characteristics of projects, understand projects, types of projects, scalability of
project tools, project roles Project Selection and Prioritization — Strategic planning process, Strategic analysis, strategic
objectives, portfolio alignment — identifying potential projects, methods of selecting projects, financial mode / scoring
models to select projects, prioritizing projects, securing and negotiating projects.

Teaching- e PowerPoint Presentation,
Learning e Video demonstration or Simulations,
Process e Chalk and Talk are used for Problem Solving (In-general).

Module-2

Planning Projects: Defining the project scope, Project scope checklist, Project priorities, Work Breakdown Structure
(WBS), Integrating WBS with organisation, coding the WBS for the information system.

Scheduling Projects: Purpose of a project schedule, historical development, how project schedules are limited and
created, develop project schedules, uncertainty in project schedules, Gantt chart.

Teaching- e . PowerPoint Presentation,
Learning Process e Video demonstration or Simulations,

e Chalk and Talk are used for Problem Solving (In-general).

Module-3
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Resourcing Projects: Abilities needed when resourcing projects, estimate resource needs, creating staffing
management plant, project team composition issues, Budgeting Projects: Cost planning, cost estimating, cost
budgeting, establishing cost control. Project Risk Planning: Risk Management Planning, risk identification, risk analysis,
risk response planning, Project Quality Planning and Project Kick off: Development of quality concepts, project quality
management plan, project quality tools, kick off project, baseline and communicate project management plan, using
Microsoft Project for project baselines.

Teaching- e  PowerPoint Presentation,
Learning e Video demonstration or Simulations,
Process e  Chalk and Talk are used for Problem Solving (In-general).

Module-4

Performing Projects: Project supply chain management: - Plan purchasing and acquisitions, plan contracting, contact
types, project partnering and collaborations, project supply chain management.

Project Progress and Results: Project Balanced Scorecard Approach, Internal project, customer, financial issues,

Finishing the project: Terminate project early, finish projects on time, secure customer feedback and approval,
knowledge management, perform administrative and contract closure.

Teaching- e  PowerPoint Presentation,
Learning e Video demonstration or Simulations,
Process e Chalk and Talk are used for Problem Solving (In-general).

Module-5

Network Analysis: Introduction, network construction - rules, Fulkerson’s rule for numbering the events, AON and AOA
diagrams; Critical path method (CPM) to find the expected completion time of a project, floats; PERT for finding
expected duration of an activity and project, determining the probability of completing a project, predicting the
completion time of project; crashing of simple projects.

Teaching- e PowerPoint Presentation,
Learning e Video demonstration or Simulations,
Process e Chalk and Talk are used for Problem Solving (In-general).

Course outcome (Course Skill Set)

At the end of the course the student will be able to :

e Understand the selection, prioritization and initiation of individual projects and strategic role of project
management.

e Understand the work breakdown structure by integrating it with organization.

e Understand the scheduling and uncertainty in projects.

e Understand risk management planning using project quality tools.

e Understand the activities like purchasing, acquisitions, contracting, partnering and collaborations related to
performing projects.

e  Determine project progress and results through balanced scorecard approach

e  Draw the network diagram to calculate the duration of the project and reduce it using crashing.
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Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed to have satisfied
the academic requirements and earned the credits allotted to each subject/ course if the student secures not less than
35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the
sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

e  First test at the end of 5" week of the semester

e Second test at the end of the 10™ week of the semester

e Third test at the end of the 15" week of the semester
Two assignments each of 10 Marks

e First assignment at the end of 4™ week of the semester

e  Second assignment at the end of 9™ week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks (duration 01
hours)

e Atthe end of the 13" week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be scaled
down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of the
CIE. Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)

e The question paper will have ten questions. Each question is set for 20 marks. Marks scored shall be reduced

proportionally to 50 marks
e There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3
sub-questions), should have a mix of topics under that module.
e The students have to answer 5 full questions, selecting one full question from each module

Suggested Learning Resources:

Books

1 Project Management Timothy J Kloppenborg Cengage Learning Edition 2009

2 Project Management -A systems approach to planning scheduling and controlling Harold kerzner CBS publication
3 Project Management S Choudhury McGraw Hill Education (India) Pvt. Ltd. New Delhi 2016

Reference Books

1 Project Management Pennington Lawrence Mc Graw Hill

2 Project Management A Moder Joseph and Phillips New Yark Van Nostrand Reinhold

3 Project Management, Bhavesh M. Patel Vikas publishing House

Web links and Video Lectures (e-Resources):
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

Semester VI

RENEWABLE ENERGY POWER PLANTS (OPEN ELECTIVE)
Course Code 21ME652 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3-0-0-0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course objectives:
e Tointroduce the concepts and principles of solar energy, its radiation, collection, storage and application.
e To understand application aspects of Wind, Biomass, Geothermal, hydroelectric and Ocean energy.
e To examine energy sources and systems, including fossil fuels and nuclear energy, and then focus on other
forms of alternate energy sources.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.
1. Adopt different types of teaching methods to develop the outcomes through PowerPoint presentations and
Video demonstrations or Simulations.
Chalk and Talk method for Problem Solving.
Adopt flipped classroom teaching method.
Adopt collaborative (Group Learning) learning in the class.
Adopt Problem Based Learning (PBL), which fosters students’ analytical skills and develops thinking skills

vk wnN

such as evaluating, generalizing, and analyzing information.

Module-1

Introduction: Energy sources (including fossil fuels and nuclear energy), India’s production and reserves of
commercial energy sources, need for nonconventional energy sources, energy alternatives, Indian and global energy
scenario.

Solar Radiation & Measurement: Extra-Terrestrial radiation, spectral distribution of extra-terrestrial radiation,
solar constant, solar radiation at the earth’s surface, beam, diffuse and global radiation, solar radiation data.
Pyrometer, shading ring Pyrheliometer, sunshine recorder, schematic diagrams, and principle of working,
actinometer and bolometer.

Teaching- 1. Power-point Presentation,
Learning 2. Video demonstration or Simulations,
Process 3. Chalk and Talk are used for Problem Solving. /White board

Module-2

Solar Radiation Geometry: Flux on a plane surface, latitude, declination angle, surface azimuth angle, hour angle,
zenith angle, solar altitude angle, expressions for the angle between the incident beam and the normal to a plane
surface (No derivation) local apparent time, apparent motion of sun, day length, numerical problems.

Solar Thermal Systems: Flat plate collector, Evacuated Tubular Collector, Solar air collector, Solar concentrator, Solar
distillation, Solar cooker, Thermal energy storage systems, Solar Pond, Solar Chimney (Tower).

Solar Photovoltaic Systems: Introduction, Solar cell Fundamentals, Characteristics and classification, Solar cell:
Module, panel and array construction.

Teaching- 1. Power-point Presentation,
Learning 2. Video demonstration or Simulations,
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Process 3. Chalk and Talk are used for Problem Solving. /White board

Module-3

Wind Energy: Properties of wind, availability of wind energy in India, wind velocity and power from wind; major
problems associated with wind power, wind machines; Types of wind machines and their characteristics, horizontal
and vertical axis windmills, elementary design principles; coefficient of performance of a windmill rotor, design
aspects, numerical examples.

Energy from Biomass: Energy plantation, biogas production from organic wastes by anaerobic fermentation,
description of bio-gas plants, transportation of biogas, problems associated with bio-gas production, application of
biogas, application of biogas in engines, cogeneration plant, advantages & disadvantages.

Teaching- 1. Power-point Presentation,
Learning 2. Video demonstration or Simulations,
Process 3. Chalk and Talk are used for Problem Solving. /White board

Module-4

Hydroelectric plants: Advantages & disadvantages of waterpower, Hydrographs and flow duration curves-
numericals, Storage and pondage, General layout of hydel power plants- components such as Penstock, surge tanks,
spill way and draft tube and their applications, pumped storage plants, Detailed classification of hydroelectric plants.
Tidal Power: Tides and waves as energy suppliers and their mechanics, fundamental characteristics of tidal power,
harnessing tidal energy, limitations of tidal energy.

Energy from ocean waves: Wave energy conversion, Wave energy technologies, advantages, and disadvantages.

Teaching- 1. Power-point Presentation,
Learning 2. Video demonstration or Simulations,
Process 3. Chalk and Talk are used for Problem Solving. /White board

Module-5

Ocean Thermal Energy Conversion: Principle of working, Rankine cycle, OTEC power stations in the world, problems
associated with OTEC, case studies.

Geothermal energy: Introduction, Principle of working, types of geothermal stations with schematic diagram
Estimates of Geothermal Power, Nature of geothermal fields, Geothermal resources, Hydrothermal, Resources Geo
pressured resources, Hot dry rock resources of petro-thermal systems, Magma Resources-Interconnection of
geothermal fossil systems, Advantages, and disadvantages of geothermal energy over other energy forms,
Geothermal stations in the world

Teaching- | 1. Power-point Presentation,
Learning 2. Video demonstration or Simulations,
Process 3. Chalk and Talk are used for Problem Solving. /White board

Course outcome (Course Skill Set)
At the end of the course the student will be able to :
e Describe the various forms of non-conventional energy resources.
e Apply the fundamental knowledge of mechanical engineering to design various renewable energy systems
e Analyze the implications of renewable energy forms for selecting an appropriate system for a specific
application
e Discuss on the environmental aspects and impact of non-conventional energy resources, in comparison with
various conventional energy systems, their prospects and limitations.
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Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed to have
satisfied the academic requirements and earned the credits allotted to each subject/ course if the student secures
not less than 35% (18 Marks out of 50) in the semester-end examination(SEE), and a minimum of 40% (40 marks out
of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken
together
Continuous Internal Evaluation (CIE):
At the beginning of the semester, the instructor/faculty teaching the course must announce the methods of CIE for
the course.
Three Unit Tests each of 20 Marks (duration 01 hour)

1. First test at the end of 5" week of the semester

2. Second test at the end of the 10" week of the semester

3. Third test at the end of the 15" week of the semester
Two assignments each of 10 Marks

4. First assignment at the end of 4™ week of the semester

5. Second assignment at the end of 9" week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks (duration
01 hours)

6. Atthe end of the 13™ week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be
scaled down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of
the CIE. Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)
1. The question paper will have ten questions. Each question is set for 20 marks. Marks scored shall be reduced
proportionally to 50 marks
2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3
sub-questions), should have a mix of topics under that module.
3. The students must answer 5 full questions, selecting one full question from each module.

Suggested Learning Resources:

Books

1. Solar Energy Principles, Thermal Collection &Storage, S.P.Sukhatme: Tata McGraw Hill Pub., NewDelhi.
2. Non-Conventional Energy Sources, G.D.Rai, NewDelhi.

3. Renewable Energy, power for a sustainable future, Godfrey Boyle,2004,

4. The Generation of electricity by wind, E.W.Golding.

5. Non-Conventional Energy Resources by B.H. Khan, Tata McGraw Hill Pub.,2009.

Reference Books

1. Fundamentals of Renewable Energy Resources by G.N.Tiwari, M.K.Ghosal, Narosa Pub., 2007.
2.Non-Conventional Energy Resources by B.H. Khan, Tata McGraw Hill Pub., 2009.

3. Non-Conventional Energy Resources by Shobh Nath Singh, Pearson India., 2016

4. Environmental Justice in India: The National Green Tribunal, By Gitanjali Nain Gill, Routledge (2016).

5. Ref: The Oxford Handbook of Comparative Environmental Law, edited by Emma Lees, Jorge E. ViOuales, Oxford
University Press (2019).

Web links and Video Lectures (e-Resources):
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https://www.youtube.com/watch?v=iZyzvDj6Y3c&list=PLwdnzlV3o0goXUifhvYB65ILICZ740_fAk&index=2
https://www.youtube.com/watch?v=0g4LEc7SpdQ&list=PLwdnzIV3ogoXUifhvYB65ILICZ740_fAk&index=3
https://www.youtube.com/watch?v=L3AEXdvtlkk&list=PLwdnzlV30goXUifhvYB65ILICZ740_fAk&index=19
https://www.youtube.com/watch?v=TUu40kDqcEc&list=PLwdnzIV30goXUifhvYB65ILICZ740_fAk&index=24
https://www.youtube.com/watch?v=k7LX0a67V8A&list=PLwdnzIV3ogoXUifhvYB65ILICZ740_fAk&index=37

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

Case studies

Quiz

Topic Seminar presentation
Assignments

VI Semester

MECHATRONICS
Course Code 21ME653 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3-0-0-0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course objectives:

To acquire a strong foundation in science and focus in mechanical, electronics, control, software, and computer
engineering, and a solid command of the newest technologies.

To understand the evolution and development of Mechatronics as a discipline.

To substantiate the need for interdisciplinary study in technology education

To understand the applications of microprocessors in various systems and to know the functions of each
element.

To demonstrate the integration philosophy in view of Mechatronics technology

To be able to work efficiently in multidisciplinary teams.

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.

Adopt different types of teaching methods to develop the outcomes through PowerPoint presentations and
Video demonstrations or Simulations.

Chalk and Talk method for Problem Solving.

Adopt flipped classroom teaching method.

Adopt collaborative (Group Learning) learning in the class.

Adopt Problem Based Learning (PBL), which fosters students’ analytical skills and develops thinking skills such as
evaluating, generalizing, and analyzing information.

Module-1

Introduction: Scope and elements of mechatronics, mechatronics design process, measurement system, requirements

and types of control systems, feedback principle, Basic elements of feedback control systems, Classification of control

system. Examples of Mechatronics Systems such as Automatic Car Park system, Engine management system, Antilock

braking system (ABS) control, Automatic washing machine.
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Transducers and sensors: Definition and classification of transducers, Difference between transducer and sensor,
Definition and classification of sensors, Principle of working and applications of light sensors,Potentiometers, LVDT,
Capacitance sensors, force and pressure sensors, Strain gauges, temperature sensors, proximity switches and Hall Effect

sensors.
Teaching- 1. Power-point Presentation,

Learning 2. Video demonstration or Simulations,

Process 3. Chalk and Talk are used for Problem Solving. /White board

Module-2

Signal Conditioning: Introduction — Hardware — Digital /0, Analog to digital conversions, resolution, Filtering Noise using
passive components — Registers, capacitors, amplifying signals using OP amps. Digital Signal Processing — Digital to
Analog conversion, Low pass, high pass, notch filtering. Data acquisition systems (DAQS), data loggers, Supervisory
control and data acquisition (SCADA), Communication methods.

Electro Mechanical Drives: Relays and Solenoids — Stepper Motors — DC brushed motors — DC brushless motors — DC
servo motors — 4-quadrant servo drives, PWM’s — Pulse Width Modulation.

Teaching- 1. Power-point Presentation,

Learning Process | 2.Video demonstration or Simulations,

3. Chalk and Talk are used for Problem Solving. /White board

Module-3

Microprocessor & Microcontrollers: Introduction, Microprocessor systems, Basic elements of control systems,
Microcontrollers, Difference between Microprocessor and Microcontrollers.

Microprocessor Architecture: Microprocessor architecture and terminology-CPU, memory and address, /O and
Peripheral devices, ALU, Instruction and Program, Assembler, Data Registers, Program Counter, Flags, Fetch cycle, write
cycle, state, bus interrupts. Intel ’s 8085A Microprocessor.

Teaching- 1. Power-point Presentation,
Learning 2. Video demonstration or Simulations,
Process 3. Chalk and Talk are used for Problem Solving. /White board

Module-4

Programmable Logic Controller: Introduction to PLCs, Basic structure of PLC, Principle of operation, input and output
processing, PLC programming language, ladder diagram, ladder diagrams circuits, timer counters, internal relays, master
control, jJump control, shift registers, data handling, and manipulations, analogue input and output, selection of PLC for
application.

Application of PLC control: Extending and retracting a pneumatic piston using latches, control of two pneumatic pistons,

control of process motor, control of vibrating machine, control of process tank, control of conveyer motor etc.

Teaching- 1. Power-point Presentation,
Learning 2. Video demonstration or Simulations,
Process 3. Chalk and Talk are used for Problem Solving. /White board

Module-5

Mechatronics in Computer Numerical Control (CNC) machines: Design of modern CNC machines — Machine Elements:
Different types of guide ways, Linear Motion guideways. Bearings: anti-friction bearings, hydrostatic bearing and
hydrodynamic bearing. Re-circulating ball screws. Typical elements of open and closed loop control systems. Adaptive
controllers for machine tools.

Mechatronics Design process: Stages of design process — Traditional and Mechatronics design concepts —

Case studies of Mechatronics systems — Pick and place Robot — Automatic car park barrier.

Teaching- 1. Power-point Presentation,
Learning 2. Video demonstration or Simulations,
Process 3. Chalk and Talk are used for Problem Solving. /White board
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Course outcome (Course Skill Set)

At the end of the course the student will be able to :
e |llustrate various components of Mechatronics systems.
e Assess various control systems used in automation.
e Design and conduct experiments to evaluate the performance of a mechatronics system or component with
respect to specifications, as well as to analyse and interpret data.
e Apply the principles of Mechatronics design to product design.
e  Function effectively as members of multidisciplinary teams.

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed to have satisfied
the academic requirements and earned the credits allotted to each subject/ course if the student secures not less than
35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the
sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
e First test at the end of 5" week of the semester
e Second test at the end of the 10" week of the semester
e Third test at the end of the 15" week of the semester
Two assignments each of 10 Marks
e  First assignment at the end of 4™ week of the semester
e Second assignment at the end of 9™ week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks (duration 01
hours)
e Atthe end of the 13" week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be scaled
down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of the
CIE. Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)
14. The question paper will have ten questions. Each question is set for 20 marks. Marks scored shall be reduced
proportionally to 50 marks
15. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions), should have a mix of topics under that module.
The students have to answer 5 full questions, selecting one full question from each module

Suggested Learning Resources:

Books

1 Mechatronics-Principles Concepts and Applications Nitaigour Premchand Mahalik Tata McGraw Hill 1stEdition, 2003

2 Mechatronics—Electronic Control Systems in Mechanical and Electrical Engineering, W.Bolton Pearson Education
1stEdition, 2005

Reference Books

1 Mechatronics HMT Ltd Tata Mc Graw Hill 1st Edition, 2000 ISBN:978007 4636435

2 Mechatronics: Integrated Mechanical Electronic Systems K.P. Ramachandran, G.K. Vijayaraghavan, M.S. Balasundaram.
Wiley India Pvt. Ltd. New Delhi 2008

3 Introduction to Mechatronics and Measurement Systems David G. Aldatore, Michael B. Histand McGraw-Hill Inc USA
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2003

4 Introduction to Robotics: Analysis, Systems, Applications. Saeed B. Niku, Person Education 2006
5 Mechatronics System Desigh Devdas Shetty, Richard A. kolk Cengage publishers. Second edition

Web links and Video Lectures (e-Resources):

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

Case studies

Quiz

Topic Seminar presentation
Assignments
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VI Semester

MODERN MOBILITY
Course Code 21ME654 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0:.0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

e Tounderstand the different chassis design & main components of automobile

e Tounderstand the working of transmission and control system employed in automobiles

e Tounderstand the automotive pollution and alternative automotive technologies under trail
e Tounderstand the upcoming electric vehicle technology

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.
6. Explain clearly through Power Point presentations
7. showing live Videos for working of components
8. Demonstration of live working of components through cut section models
9. Inspecting live vehicles
10. Visiting nearby service centres
11. Expert Talks

Module-1 Mobility Systems

History of Automobile, Classification of Automobile w.r.t Usage, Chassis, Body, Power Sources, capacity, main
components of Internal Combustion Engines and their Functions, Modern Fuel supply system, Cooling System,
Lubrication System & Ignition System, Engine Management System

Teaching- Power Point presentations

Learning Live Videos for working of components

Process Explaining through live components in class room
Module-2 Power Transmission

Clutches; Plate Clutches, Cone Clutch, Centrifugal Clutch, Fluid Flywheel

Gear Box; Gear Shifting mechanism, synchromesh Gear box, Torque converter, Automatic Manual Transmission
(AMT), Automatic Transmission (AT), Continuously Variable Transmission (CVT), Infinitely Variable Transmission (IVT)&
IMT, Working of Differential..

Types Of Tyres- Radial & Conventional, Tubeless Tyres, Tubed Tyres- Puncture patching

Teaching- Power Point presentations
Learning Process | Live Videos for working of components

Explaining through live components in class room

Module-3 Direction Control & Braking

Steering system- mechanisms & Linkages, Steering gear boxes- Rack & pinion, worm & wheel construction &
working,, power Steering construction & working, steering geometry, Wheel balancing

Braking System- Mechanism and Linkages; Mechanical Brakes, Hydraulic Brakes, Power Brakes, Parking brakes, ABS,
Suspension — layout & working of Hydraulic& Air suspension, Independent suspension,

Teaching- Power Point presentations

Learning Live Videos for working of components

Process Explaining through live components in class room
Module-4 Exhaust Emission & Alternate Sources
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Exhaust gas pollutants and their effects on environment, Emission norms, IC engine fuels types, extraction& availability,
BIO Fuels — Production and impact. Ethanol engines, CNG vehicles- operation, advantages& disadvantages, over view of
Hydrogen - fuel cell vehicles, advantages & disadvantages, IC engine/ electric hybrid vehicles over view, layout,
transmission & control system, solar powered vehicles- wind powered vehicles, super capacitors, supply rails

Teaching- Power Point presentations

Learning Live Videos for working of components

Process

Module-5 Electrical Vehicles

Electric vehicles principle and components- layout of two & 4 wheeler, Motors used in Electric vehicles —types- over
view of construction and working, power transmission & control system system in Electric vehicles. Batteries —
construction & working principle of Lead acid, nickel based, sodium based, Lithium & Metal Air batteries. Battery
charging types and requirements

Teaching- Power Point presentations
Learning Live Videos for working of components
Process

Course outcome (Course Skill Set)

At the end of the course the student will be able to :
9. Understand the working of different systems employed in automobile
10. Analyse the limitation of present day automobiles
11. Evaluate the energy sources suitability
12. Apply the knowledge for selection of automobiles based on their suitability
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Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed to have satisfied
the academic requirements and earned the credits allotted to each subject/ course if the student secures not less than
35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the
sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
e  First test at the end of 5" week of the semester
e Second test at the end of the 10™ week of the semester
e Third test at the end of the 15" week of the semester
Two assignments each of 10 Marks
e First assignment at the end of 4™ week of the semester
e Second assignment at the end of 9™ week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks (duration 01
hours)
e Atthe end of the 13" week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be scaled
down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of the
CIE. Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)
16. The question paper will have ten questions. Each question is set for 20 marks. Marks scored shall be reduced
proportionally to 50 marks
17. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions), should have a mix of topics under that module.
The students have to answer 5 full questions, selecting one full question from each module

Suggested Learning Resources:
Books
9. Electric Vehicle Technology Explained James Larminie Oxford Brookes University, Oxford, UK John Lowry Acenti
Designs Ltd., UK
10. 1. Automobile engineering, Kirpal Singh, Vol | and Il (12th Edition) Standard Publishers 2011 2
11. Automotive Mechanics, S. Srinivasan, (2nd Edition) Tata McGraw Hill 2003.
12. Automotive mechanics, William H Crouse & Donald L Anglin (10th Edition) Tata McGraw Hill Publishing Company
Ltd., 2007.
13. Modren Electric, Hybrid Electric, and Fuel Cell Vehicles,MehrdadEhsani, YiminGao, CRC Press, Taylor & Francis
Group
14. Automotive mechanics: Principles and Practices, Joseph Heitner, D Van Nostrand Company, Inc
15. . Fundamentals of Automobile Engineering, K.K.Ramalingam, Scitech Publications (India) Pvt. Ltd. 4.
16. Automobile Engineering, R. B. Gupta, SatyaPrakashan,(4th Edition) 1984.

Web links and Video Lectures (e-Resources):
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https://archive.nptel.ac.in/courses/107/106/107106088/
https://onlinecourses.nptel.ac.in/noc20_de06/preview
https://www.digimat.in/nptel/courses/video/107106088/L01.html

https://nptel.ac.in/courses/107106088

https://www.youtube.com/watch?v=LZ82iANWBLO&list=PLbMVogVj5nJTW50jj9 gvimdwFWHagR5J

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

Operate the cut section models of complete vehicle chassis and observe the working of all components
Dismantle & Assemble the Automotive Engine, Gear Box, Clutch, brakes

Prepare the posters of automobile chassis & display

Visit nearby automobile showrooms/ service station

Prepare a comparison statement of different automobiles using specification provided by respective
manufacturers

Visit auto expo
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