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A UNIT OF MAHENDRA EDUCATIONAL TRUST

Dr.N.Mohanasundararaju, M.E., Ph.D., FIE, MISTE
PRINCIPAL

Date: 29.08.2023
To
The Director,
Center for Academic Courses,
Anna University,

Chennat.

Respected Sir,

Sub: Submission of 2022-2023 feedback from various stakeholders related to our
Curriculum and syllabus — Reg.

We are very much thankful to Anna University for considering most of our previous suggestions
and incorporating them in the 202 1-Regulations curriculum and syllabus.

We had taken feedback from various stakeholders (Students, Teachers, Alumni and Employers) of
our institution for enhancing the academic quality and identifying the gaps in the curriculum as per
the current requirement. We have listed below the key suggestions related to curriculum and
syllabus. We are very pleased to bring this to your kind notice for further actions and

improvements while reframing the curriculum and syllabus.

Suggestions related to curriculum and syllabus;

1. Few recommended text books and reference books are not available in the market related to

the new emerging domains.
2. Add some practical relevant courses in the curriculum for developing innovative thinking.

3. The syllabus is not covering the current industrial needs, the stake holders suggested to add

courses that may include more industrial related topios.
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To Date: 29.06.2020
The Director,

Center for Academic Courses,

Anna University,

~-Chennai:

Respected Sir,

Sub: Submission of 2019-2020 feedback from various stakeholders related to our
curriculum and syllabus — Reg.

We had taken feedback from various stakeholders (Students, Teachers, Alumni and Employers)

of our institution for enhancing the academic quality and identifying the gaps in the curriculum

as per the current requirement. We have listed below the key suggestions related to curriculum

and syllabus.

We are very pleased to bring this to your kind notice for further actions and improvements while

reframing the curriculum and syllabus.

Suggestions related to curriculum and syllabus;

1. The syllabus is not covering the current industrial needs, the stake holders suggested to add
courses that may include concepts of Digital Manufacturing and Green Technology.

2. Topics related to Drone Technology and Futuristic vehicle technology may be included.

3. Courses related to IoT can be included in the syllabus of Mechanical Engineering for

developing innovative thinking and applications.

Thanking you,
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TEXT BOOKS
1. Daniel Tal and John Altschuld, “Drone Technology in Architecture, Engineering and
Construction: A Strategic Guide to Unmanned Aerial Vehicle Operation and
Implementation”, 2021 John Wiley & Sons, Inc.
2. Terry Kilby and Belinda Kilby, “Make:Getting Started with Drones “,Maker Media, Inc
2016

REFERENCES
1. John Baichtal, “Building Your Own Drones: A Beginners' Guide to Drones, UAVs, and
ROVs”, Que Publishing, 2016
2. Zavrsnik, “Drones and Unmanned Aerial Systems: Legal and Social Implications for
Security and Surveillance”, Springer, 2018.

CME346 DIGITAL MANUFACTURING AND loT L T P C
3

COURSE OBJECTIVES
1 To study the various aspects of digital manufacturing.
2 To inculcate the importance of DM in Product Lifecycle Management and Supply
chain Management.
3 To formulate of smart manufacturing systems in the digital work environment.
4 To interpret 10T to support the digital manufacturing.
5 To elaborate the significance of digital twin.

UNIT -1 INTRODUCTION 6
Introduction — Need — Overview of Digital Manufacturing and the Past — Aspects of Digital
Manufacturing: Product life cycle, Smart factory, and value chain management — Practical
Benefits of Digital Manufacturing — The Future of Digital Manufacturing.

UNIT-1l DIGITAL LIFE CYCLE & SUPPLY CHAIN MANAGEMENT 6
Collaborative Product Development, Mapping Requirements to specifications — Part Numbering,
Engineering Vaulting, and Product reuse — Engineering Change Management, Bill of Material
and Process Consistency — Digital Mock up and Prototype development — Virtual testing and
collateral. Overview of Digital Supply Chain - Scope& Challenges in Digital SC - Fffective Digita!
Transformation - Future Practices in SCM

UNIT -1l SMART FACTORY 6
Smart Factory — Levels of Smart Factories — Benefits — Technologies used in Smart Factory —
Smart Factory in loT- Key Principles of a Smart Factory — Creating a Smart Factory — Smart
Factories and Cybersecurity -

UNIT - IV INDUSTRY 4.0 6

Introduction — Industry 4.0 —Internet of Things ~— Industrial Intemet of Things — Framework:
Connectivity devices and services — Intelligent networks of manufacturing — Cloud computing —
Data analytics —Cyber physical systems —Machine to Machine communication — Case Studies.

UNIT-V STUDY OF DIGITAL TWIN 6

Basic Concepts —~ Features and Implementation — Digital Twin: Digital Thread and Digital
Shadow- Building Blocks — Types ~ Characteristics of a Good Digital Twin Platform — Benefits,
Impact & Challenges — F of Digital Twins.

N \4 .—TOTAL :30 PERIODS
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DIGITAL MANUFACTURING AND loT LABORATORY
Experiments

QoL N~

Measure the Distance Using Ultrasonic Sensor and Make Led Blink Using Arduino
Detect the Vibration of an Object Using Arduino

Sense a Finger When it is Placed on Board Using Arduino

Temperature Notification Using Arduino

Switch Light On and Off Based on the Input of User Using Raspberry Pi

Connect with the Available Wi-Fi Using Arduino

TOTAL : 30 PERIODS

OUTCOMES: At the end of the course the students would be able to

2.

Impart knowledge to use various elements in the digital manufacturing.

Differentiate the concepts involved in digital product development life cycle process
and supply chain management in digital environment.
3.  Select the proper procedure of validating practical work through digital validation in
Factories.
4. Implementation the concepts of loT and its role in digital manufacturing.
5. Analyse and optimize various practical manufacturing process through digital twin.
TEXT BOOKS:
1. Zude Zhou, Shane (Shengquan) Xie and Dejun Chen, Fundamentals of Digital
Manufacturing Science, Springer-Verlag London Limited, 2012.
2. Alasdair Gilchrist, “Industry 4.0: The Industrial Internet of Things”, A press, 2016.
REFERENCES:
1. Lihui Wang and Andrew YehChing Nee, Collaborative Design and Planning for Digital
Manufacturing, Springer-Verlag London Limited, 2009.
2.  Andrew Yeh Chris Nee, Fei Tao, and Meng Zhang, “Digital Twin Driven Smart
Manufacturing”, Elsevier Science., United States, 2019.
3. Alp Ustundag and Emre Cevikcan, “Industry 4.0: Managing The Digital Transformation”,
Springer Series in Advanced Manufacturing., Switzerland, 2017
4. Ronald R. Yager and Jordan Pascual Espada, “New Advances in the Intemet of Things”,
Springer., Switzerland, 2018.
5. Ronald R. Yager and Jordan Pascual Espada, “New Advances in the Intemet of Things”,
Springer., Switzerland, 2018.
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CRA332 DRONE TECHNOLOGIES
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COURSE OBJECTIVES:

To understand the basics of drone concepts

To learn and understand the fundaments of design, fabrication and programming of drone
To impart the knowledge of an flying and operation of drone

To know about the various applications of drone

To understand the safety risks and guidelines of fly safely

obwh =

UNIT -1 INTRODUCTION TO DRONE TECHNOLOGY 9
Drone Concept - Vocabulary Terminology- History of drone - Types of current generation of
drones based on their method of propulsion- Drone technology impact on the businesses- Drone

business through entrepreneurship- Opportunities/applications for entrepreneurship and
empioyability

UNIT -l DRONE DESIGN, FABRICATION AND PROGRAMMING 9

Classifications of the UAV -Overview of the main drone parts- Technical characteristics of the
parts -Function of the component parts -Assembling a drone- The energy sources- Level of
autonomy- Drones configurations -The methods of programming drone- Download program -

Install program on computer- Running Programs- Multi rotor stabilization- Flight modes -Wi-Fi
connection.

UNIT -1l DRONE FLYING AND OPERATION 9
Concept of operation for drone -Flight modes- Operate a small drone in a controlled environment-
Drone controls Flight operations —management tool —Sensors-Onboard storage capacity -
Removable storage devices- Linked mobile devices and applications

UNIT - IV DRONE COMMERCIAL APPLICATIONS 9
Choosing a drone based on the application -Drones in the insurance sector- Drones in delivering
mail, parcels and other cargo- Drones in agriculture- Drones in inspection of transmission lines
and power distribution -Drones in filming and panoramic picturing

UNIT-V FUTURE DRONES AND SAFETY 9

The safety risks- Guidelines to fly safely -Specific aviation regulation and standardization- Drone

license- Miniaturization of drones- Increasing autonomy of drones -The use of drones in swarms
TOTAL: 45 PERIODS

COURSE OUTCOMES

Upon successful completion of the course, students shou!d be abls to:

CO1: Know about a various type of drone technology, drone fabrication and programming.

CO2: Execute the suitable operating procedures for functioning a drone

CO3: Select appropriate sensors and actuators for Drones

CO4: Develop a drone mechanism for specific applications

COb5: Create the programs for various drones

CO-PO MAPPING:
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REFERENCES:

1. Hiroshima Yamagata, “The science and technology of materials in automotive engines”, Woodhead
Publishing Limited, Cambridge, England
2. Jain.R.K, “Machine Design”, Khanna Publishers, New Delhi, 2005.
3. Manufacturing Automotive Components from Sustainable Natural Fiber Composites (SpringerBriefs in
Materials) by Lobna A. Elseify, Mohamad Midani, et al. | 9 August 2021
4, Mechanical and Materials Engineering of Modern Structure and Component Design (Advanced
Structured Materials Book 70) by Andreas Ochsner and Holm Altenbach | 6 June 2015
5: Advanced Technology for Design and Fabrication of Composite Materials and Structures: Applications
to the Automotive, Marine, Aerospace and ... Applications of Fracture Mechanics) by George C. Sih,
Alberto Carpinteri, et al. | 15 December 2010
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CME332 CONVENTIONAL AND FUTURISTIC VEHICLE L T P Cc
TECHNOLOGY 3 0 0 3

COURSE OBJECTIVES

To study the advanced engine technologies

To learn various advanced combustion technologies and its benefits
To learn the methods of using low carbon fuels and its significance
To learn and understand the hybrid and electric vehicle configurations
To study the application of fuel cell technology in automotives

UNIT -1 ADVANCED ENGINE TECHNOLOGY 9
Gasoline Direct Injection, Common Rail Direct Injection, Variable Compression Ratio Turbocharged

Engines, Electric Turbochargers, VVT, Intelligent Cylinder De-activation, After Treatment Technologies,
Electric EGR, Current EMS architecture.

NP WN =

UNIT-1I COMBUSTION TECHNOLOGY 9
Spark ignition combustion, Compression Ignition Combustion, Conventional Dual Fuel Combustion, Low
Temperature Combustion Concepts— Controlled Auto Ignition, Homogeneous Charge Compression
Ignition, Premixed Charge Compression Ignition, Partially Premixed Compression Ignition, Reactivity
Controlled Compression Ignition, Gasoline Direct Injection Compression Ignition.

UNIT - Il LOW CARBON FUEL TECHNOLOGY 9

Alcohol Fuels, Ammonia Fuel and Combustion, Methane Technology, Dimethyl Ether, Hydrogen Fuel
Technology, Challenges, and way forward

UNIT - IV HYBRID AND ELECTRIC VEHICLE (BATTERY POWERED] 9
Conventional Hybrids (Conventional ICE + Battery), Modern Hybrids (BCCI Cl Engine + Battery),

Pure Electric Ve!ué[fq”'ﬁ_’@cl{jxnnlogy — Challenges and Way forward A }E—af AL
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UNIT-V FUEL CELL TECHNOLOGY 9
Fuel cells for automotive applications - Technology advances in fuel cell vehicle systems - Onboard
hydrogen storage - Liquid hydrogen and compressed hydrogen - Metal hydrides, Fuel cell control system
- Alkaline fuel cell - Road map to market.
TOTAL :45 PERIODS
OUTCOMES: At the end of the course the students would be able to
1. Discuss the latest trends in engine technology
2. Discuss the need of advanced combustion technologies and its impact on reducing carbon
foot-print on the environment.
3. Analyzing the basic characteristics of low carbon fuels, its impact over conventional fuels and
in achieving sustainable development goals.
4. Discuss the working and energy flow in various hybrid and electric configurations.
5

Analyzing the need for fuel cell technology in automotive applications.

TEXT BOOKS:

1. Mehrdad Ehsani, Yimi Gao, Sebastian E. Gay, Ali Emadi, Modern Electric, Hybrid Electric and
Fuel Cell Vehicles: Fundamentals, Theory and Design, CRC Press, 2004.

2. Rakesh Kumar Maurya, Characteristics and Control of Low Temperature Combustion
Engines. ISBN 978-3-319-68507-6 , SPRINGER

REFERENCES:
1. Igbal Hussein, Electric and Hybrid Vehicles: Design Fundamentals, CRC Press, 2003.
2. James Larminie, John Lowry, Electric Vehicle Technology Explained, Wiley, 2003
3. Rand D.A.J, Woods, R & Dell RM Batteries for Electric vehicles, John Wiley & Sons, 1998
4. Igbal Hussein, Electric and Hybrid Vehicles: Design Fundamentals, CRC Press, 2003.
5. James Larminie, John Lowry, Electric Vehicle Technology Explained, Wiley, 2003
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phthalocyanine and perylenetetracarboxylicbis - benzine — fullerenes - boron subphthalocyanine- tin (i)
phthalocyanine)

UNITV SUPERCAPACITORS 9
Supercapacitor —types of supercapacitors (electrostatic double-layer capacitors, pseudo capacitors and hybrid
capacitors) - design of supercapacitor-three and two electrode cell-parameters of supercapacitor- Faradaic and
non - Faradaic capacitance — electrode materials (transition metal oxides (MO), mixed metal oxides, conducting
polymers (CP), Mxenes, nanocarbons, non-nable metal, chalcogenides, hydroxides and 1D-3D metal-organic
frame work (MOF), activated carbon fibres (ACF)- Hydroxides-Based Materials - Polyaniline (PANI), a ternary
hybrid composite- conductive polypyrrole hydrogels — Different types of nanocomposites for the SC electrodes
(carbon—carbon composites, carbon-MOs composites, carbon-CPs composites and MOs-CPs composites) -
Two-Dimensional (2D) Electrode Materials - 2D transition metal carbides, carbonitrides, and nitrides.

TOTAL. : 45 PERIODS
OUTCOMES

e Students will acquire knowledge about energy sustainability.

Students understand the principles of different electrochemical devices.

Students learn about the working of fuel cells and their application.

Students will learn about various Photovoltaic applications and the materials used.

The students gain knowledge on different types of supercapacitors and the performance of various
materials

REFERENCES

1. Functional materials for sustainable energy applications; John A. Kilner, Stephen J. Skinner, Stuart J. C.
Irvine and Peter P. Edwards.

2. Hand Book of Fuel Cells: Fuel Cell Technology and Applications, Wolf Vielstich, Arnold Lamm, Hubert
Andreas Gasteiger, Harumi Yokokawa, Wiley, London 2003.

3. B.E. Conway, Electrochemical supercapacitors: scientific fundamentals and technological applications,

Kluwer Academic / Plenum publishers, New York, 1999.

T.R. Crompton, Batteries reference book, Newners, 3rd Edition, 2002.

Materials for Supercapacitor applications; B.Viswanathan. M.Aulice Scibioh

6. Electrode Materials for Supercapacitors: A Review of Recent Advances, Parmia Forouzandeh, Vignesh
Kumaravel and Suresh C. Pillai, catalysts 2020.

7. Recent advances, practical challenges, and perspectives of intermediate temperature solid oxide fuel cell
cathodes Amanda Ndubuisi, Sara Abouali, Kalpana Singh and VenkataramanThangadiiiai, J. Mater.
Chem. A, 2022,

8. Review of next generation photovoltaic solar cell technology and comparative materialistic development
Neeraj Kant, Pushpendra Singh, Materials Today: Proceedings, 2022.
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CES335 GREEN TECHNOLOGY LTPC

3003
COURSE OBJECTIVE:

e To acquire knowledge on green systems and the environment, energy technology and efficiency, and
sustainability.

e To provide green engineering solutions to energy demand, r ucgdjﬁnergy footprint.
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UNIT PRINCIPLES OF GREEN CHEMISTRY 9

Historical Perspectives and Basic Concepts. The twelve Principles of Green Chemistry and green engineering.
Green chemistry metrics- atom economy, E factor, reaction mass efficiency, and other green chemistry metrics,
application of green metrics analysis to synthetic plans.

UNIT It POLLUTION TYPES 9

Pollution — types, causes, effects, and abatement. Waste — sources of waste, different types of waste, chemical,
physical and biochemical methods of waste minimization and recycling.

UNIT Il GREEN REAGENTS AND GREEN SYNTHESIS 9
Environmentally benign processes- alternate solvents- supercritical solvents, ionic liquids, water as a reaction

medium, energy-efficient design of processes- photo, electro and sono chemical methods, microwave-assisted
reactions

UNIT IV DESIGNING GREEN PROCESSES 9
Safe design, process intensification, in process monitoring. Safe product and process design — Design for
degradation, Real-time Analysis for pollution prevention, inherently safer chemistry for accident prevention

UNITV GREEN NANOTECHNOLOGY 9
Nanomaterials for water treatment, nanotechnology for renewable energy, nanotechnology for environmental
remediation and waste management, nanotechnology products as potential substitutes for harmful chemicals,
environmental concerns with nanotechnology

TOTAL: 45 PERIODS
COURSE OUTCOMES
CO1: To understand the principles of green engineering and technology
CO2: To learn about pollution using hazardous chemicals and solvents
CO3: To modify processes and products to make them green and safe.
CO4: To design processes and products using green technology
CO5 - To understand advanced technology in green synthesis

TEXT BOOKS

1. Green technology and design for the environment, Samir B. Billatos, Nadia A. Basaly, Taylor &
Francis, Washington, DC, ©1997

2. Green Chemistry — An introductory text - M. Lancaster, RSC,2016.

3. Green chemistry metrics - Alexi Lapkin and david Constable (Eds) , Wiley publications,2008

REFERENCE
1. Environmental chemistry, Stanley E Manahan, Taylor and Francis, 2017

CES336 ENVIRONMENTAL QUALITY MONITORING AND ANALYSIS LTPC
3003

OBJECTIVES:

» to understand and study the complexity of the environment in relation to pollutants generated due to
industrial activity.

¢ To analyze the quality of the environmental parameters aﬁd m\aj}itqr the same for the purpose of
environmental risk assessment. W
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