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A. Institution Integrates crosscutting issues Relevant to Professional
Ethics, Gender, Human values, Environment and Sustainability into
the curriculum.

S.No | Program | Program Course | Name of Name of Regulation
Code Name Code | the course | the topics | of Anna
University
1 103 Civil GE3451 | Environmental | Environment 2021
Engineering Science and and
Sustainability | Sustainability
2 103 Civil GE8076 | Professional Professional 2017
Engineering Ethics in ethics
Engineering
3 104 Computer OEE351 | Renewable Environment 2021
Science Energy and
Engineering System Sustainability
4 104 Computer OMF751 | Lean Six Human 2017
Science Sigma Values
Engineering
5 104 Computer GES8076 | Professional Professional 2017
Science Ethics in ethics
Engineering Engineering
6 104 Computer GE3451 | Environmental | Environment 2021
Science Science and and
Engineering Sustainability | Sustainability
7 106 Electrical and OEE351 | Renewable Environment 2021
Communication Energy and
Engineering System Sustainability
8 106 Electrical and OMEF751 | Lean Six Human 2017
Communication Sigma Values
Engineering
9 106 Electrical and GE8076 | Professional Professional 2017
Communication Ethics in ethics
Engineering Engineering
10 | 106 Electrical and GE3451 | Environmental | Environment 2021
Communication Science and and
Engineering Sustainability | Sustainability
11 105 Electrical and GE3451 | Environmental | Environment 2021
Electronics Sciences and and
Engineering Sustainability | Sustainability




12 | 105 Electrical and EE8703 | Renewable Environment 2017
Electronics Energy and
Engineering Systems Sustainability
13 | 205 Information OEE351 | Renewable Environment 2021
Technology Energy and
System Sustainability
14 | 205 Information OMEF751 | Lean Six Human 2017
Technology Sigma Values
15 | 205 Information GE8076 | Professional Professional 2017
Technology Ethics in ethics
Engineering
16 | 205 Information GE3451 | Environmental | Environment 2021
Technology Science and and
Sustainability | Sustainability
17 | 114 Mechanical CME365 | Renewable Environment 2021
Engineering Energy and
Technologies | Sustainability
18 | 114 Mechanical GES8076 | Professional Professional 2017
Engineering Ethics in ethics
Engineering
19 | 114 Mechanical OMF751 | Lean Six Human 2017
Engineering Sigma Values
20 | 114 Mechanical GE3451 | Environmental | Environment 2021
Engineering Science and and
Sustainability | Sustainability
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MOHAMED SATHAK A.J. COLLEGE OF ENGINEERING
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DEPARTMENT OF CIVIL ENGINEERING

1.3.1 Institution Integrates crosscutting issues Relevant to Professional Ethics,
Gender, Human values, Environment and Sustainability into the curriculum.

S.No | Program | Program Course | Name of Name of Regulation
Code Name Code | the course | the topics | of Anna
University
1 103 Civil GE3451 | Environmental | Environment 2021
Engineering Science and and
Sustainability | Sustainability
2 103 Civil GE8076 | Professional Professional 2017
Engineering Ethics in ethics
Engineering
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23.02.2024
From MSAJCE
The Head of Department,
Department of Civil Engineering,

Mohamed Sathak A.J College of Engineering,

Chennai.
To / - “»
The ymfl pal, ?ew/
Engineeri ,/K‘
Mohamed Sathak A.J College of Engineering, /_0 VW
Chennai. L
Respected Sir,

Sub — List of Elective Subjects for UG — Reg.

We have selected the following subjects as electives for the even semester for the (AY 2023 -24).
So I kindly request you to approve the same to update in the Anna University web portal.

IV Year CIVIL / VIII SEM (R -2017) ' o
1. Professional Elective IV — GEB076 - Professional Ethics in Engineering | 3\,\/—;’
2. Open Elective V - CE8020 - Maintenance Repair and Rehabilitation of -
Structures - PRINCIPAL —
b Sathak A.J. College of Engineering
III Year CIVIL / VI SEM (R - 2021) Muha:?y?R:iv Gandni Saisl (OMR)

. ! - |THi Egatiur,
CE3007 Introduction to FEM (Drophatime 603103

2. Professional Elective V CE3002 - Remote Sensing Concepts
3. Professional Elective VI CE3033 - Solid & Hazardous Management
4. Open Elective | - OCS352 IOT Concepts & Applications

M) Nﬁ
Dr. Shunmugasun a?’zl"}n M.

Academic Head

1. Professional Elective IV

Thanking You




GE3451 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY LTPC
2002
COURSE OBJECTIVES:

» Tointroduce the basic concepts of environment, ecosystems and biodiversity and emphasize
on the biodiversity of India and its conservation.

* To impart knowledge on the causes, effects and control or prevention measures of
environmental pollution and natural disasters.

 Tofacilitate the understanding of global and Indian scenario of renewable and nonrenewable
resources, causes of their degradation and measures to preserve them.

* To familiarize the concept of sustainable development goals and appreciate the
interdependence of economic and social aspects of sustainability, recognize and analyze
climate changes, concept of carbon credit and the challenges of environmental management.

* Toinculcate and embrace sustainability practices and develop a broader understanding on
green materials, energy cycles and analyze the role of sustainable urbanization.

UNIT | ENVIRONMENT AND BIODIVERSITY 6
Definition, scope and importance of environment — need for public awareness. Eco-system and
Energy flow-ecological succession. Types of biodiversity: genetic, species and ecosystem diversity—
values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity — threats to
biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and endemic
species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT II ENVIRONMENTAL POLLUTION 6
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts .

UNIT 1lI RENEWABLE SOURCES OF ENERGY 6
Energy management and conservation, New Energy Sources: Need of new sources. Different types
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy
conversion. Concept, origin and power plants of geothermal energy.

UNIT IV SUSTAINABILITY AND MANAGEMENT 6
Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects of
sustainability-from unsustainability to sustainability-millennium development goals, and protocols-
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global,
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon
Credit, Carbon Footprint. Environmental management in industry-A case study.

UNITV SUSTAINABILITY PRACTICES 6
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment,
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change.

COURSE OUTCOMES:

CO1 To recognize and understand the functions of environment, ecosystems and biodiversity and
their conservation.

CO2 To identify the causes, effects of environmental pollution and natural disasters and contribute
to the preventive measures in the society.

CO3 To identify and apply the understanding of renewable and non-renewable resources and
contribute to the sustainable measures to preserve them for future generations.

CO4 To recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal development.

TOTAL : 20 PFRIONS

COS5 To demonstrate the knowledge of sustainability practices and identify green aterials, energy
cycles and the role of sustainable urbanization. ) g(’] —
TEXTBOOKS: - A~
1. Anubha Kaushik and C. P. Kaushik's ‘Perspectives in Environmental Studi&ﬁ'ﬂﬁ@&'ﬁog_ .
New Age International Publishers ,2018. Mohamed Sathak A.J. %‘:“i’*’ﬁa";ﬁ’ {ér,;’;e 9
‘ i i i ina’ 4. RaiiviGan at (U
2 ggygy Joseph, ‘Environmental Science and Engineering’, Tata McGr‘%Ngi-pc(I) i ﬁw“.ﬁqmm‘
: Chenal - 603103.

3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition,
Pearson Education, 2004.



4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case
Studies, Prentice Hall.

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and
development, Cengage learning.

6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006.

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication,
London, 1998.

REFERENCES :

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards’, Vol. | and I, Enviro Media. 38 . Edition 2010.

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House,
Mumbai, 2001. ‘

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi,
2007.

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, Third
Edition, 2015.

5. Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient

Blackswan Pvt. Ltd. 2013.

COs- PQO’s & PSO’s MAPPING
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GE8076 PROFESSIONAL ETHICS IN ENGINEERING LTPC
3003

OBJECTIVE:
* To enable the students to create an awareness on Engineering Ethics and Human Values,
to instill Moral and Social Values and Loyalty and to appreciate the rights of others.

UNIT | HUMAN VALUES 10
Morals, values and Ethics — Integrity — Work ethic — Service learning — Civic virtue — Respect for
others — Living peacefully — Caring — Sharing - Honesty — Courage — Valuing time — Cooperation —
Commitment — Empathy — Self confidence — Character — Spirituality — Introduction to Yoga and
meditation for professional excellence and stress management.

UNIT Il ENGINEERING ETHICS 9
Senses of ‘Engineering Ethics’ — Variety of moral issues — Types of inquiry — Moral dilemmas —
Moral Autonomy — Kohlberg’s theory — Gilligan’s theory — Consensus and Controversy — Models of
professional roles - Theories about right action — Self-interest — Customs and Religion — Uses of
Ethical Theories.

UNIT 1l ENGINEERING AS SOCIAL EXPERIMENTATION 9
Engineering as Experimentation — Engineers as responsible Experimenters — Codes of Ethics —
A Balanced Outlook on Law.

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9
Safety and Risk — Assessment of Safety and Risk — Risk Benefit Analysis and Reducing Risk -
Respect for Authority — Collective Bargaining — Confidentiality — Conflicts of Interest —
Occupational Crime — Professional Rights — Employee Rights — Intellectual Property Rights (IPR)
— Discrimination.

UNIT V GLOBAL ISSUES 8
Multinational Corporations — Environmental Ethics — Computer Ethics — Weapons Development -
Engineers as Managers — Consulting Engineers — Engineers as Expert Witnesses and Advisors —
Moral Leadership ~Code of Conduct — Corporate Social Responsibility.
TOTAL: 45 PERIODS
OUTCOME:
* Upon completion of the course, the student should be able to apply ethics in society,
discuss the ethical issues related to engineering and realize the responsibilities and rights
in the society. ;

TEXT BOOKS:
1. Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, New
Delhi, 2003.

2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of
India, New Delhi, 2004.

REFERENCES:

1. Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004.

2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, “Engineering Ethics —
Concepts and Cases”, Cengage Learning, 2009.

3. John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi,
2003

4. Edmund G Seebauer and Robert L Barry, “Fundamentals of Ethics for Scientists and
Engineers”, Oxford University Press, Oxford, 2001.

5. Laura P. Hartman and Joe Desjardins, “Business Ethics: Decision Making for Personal
Integrity and Social Responsibility” Mc Graw Hill education, India Pvt. Ltd. New Delhi,
2013.

6. World Community Service Centre, * Value Education’, Vethathiri publications, Erode, 2011.

Web sources: W l ___//
P

1. www.onlineethics.org

2. www.nspe.org ineerin
f Engineering

3. www.globalethics.org wohamed S“g::fét,ﬁgﬂ:?;a? {o?w?lﬂ)

4. www.ethics.org N";;‘cm _]nHaghway Egattur,

hanai - 803103,



MOHAMED SATHAK A.J. COLLEGE OF ENGINEERING

(Approved by AICTE, New Delhiand Affiliated to Anna University, Chennai)

Certiiedby R0S QM 006

DEPARTMENT OF COMPUTER SCIENCE ENGINEERING

1.3.1 Institution Integrates crosscutting issues Relevant to Professional Ethics,
Gender, Human values, Environment and Sustainability into the curriculum.

S.No | Program | Program Course | Name of Name of Regulation
Code Name Code | the course | the topics | of Anna
University
1 104 Computer OEE351 | Renewable Environment 2021
Science Energy and
Engineering System Sustainability
2 104 Computer OMF751 | Lean Six Human 2017
Science Sigma Values
Engineering
3 104 Computer GES8076 | Professional Professional 2017
Science Ethics in ethics
Engineering Engineering
4 104 Computer GE3451 | Environmental | Environment 2021
Science Science and and
Engineering Sustainability | Sustainability
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OEE351 RENEWABLE ENERGY SYSTEM LTPC
3003
COURSE OBJECTIVES:
To Provide knowledge about various renewable energy technologies
To enable students to understand and design a PV system.
To provide knowledge about wind energy system.
To Provide knowledge about various possible hybrid energy systems

To gain knowledge about application of various renewable energy technologies
UNIT | INTRODUCTION ' ' 9
Primary energy sources, renewable vs. non-renewable primary energy sources, renewable energy

resources in India, Current usage of renewable energy sources in India, future potential of renewableenergy
in power production and development of renewable energy technologies.

UNIT Il SOLAR ENERGY 9
Solar Radiation and its measurements, Solar Thermal Energy Conversion from plate Solar Collectors,

Concentrating Collectors and its Types, Efficiency and performance of collectors,. DirectSolar Electricity
Conversion from Photovoltaic, types of solar cells and its application of battery charger, domestic lighting,
street lighting, and water pumping, power generation schemes. Recent Advances in PV Applications:
Building Integrated PV, Grid Connected PV Systems,

UNIT Il WIND ENERGY 9
Wind energy principles, wind site and its resource assessment, wind assessment, Factors influencing wind,
wind turbine components, wind energy conversion systems (WECS), Classificationof WECS devices, wind
electric generating and control systems, characteristics and applications.

UNIT IV BIO-ENERGY 9
Energy from biomass, Principle of biomass conversion technologies/process and their classification, Bio
gas generation, types of biogas plants, selection of site for biogas plant,classification of biogas plants,
Advantage and disadvantages of biogas generation, thermal gasification of biomass, biomass gasifies,
Application of biomass and biogas plants and their economics.

UNIT V OTHER TYPES OF ENERGY 9
Energy conversion from Hydrogen and Fuel cells, Geo thermal energy Resources, types of wells, methods
of harnessing the energy, potential in India. OTEC, Principles utilization, setting of OTEC plants,
thermodynamic cycles. Tidal and wave energy: Potential and conversion techniques, mini- hydel power
plants and their economics.

TOTAL: 45 PERIODS :

COURSE OUTCOMES:

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

CO1: Attained knowledge about various renewable energy technologies ' J\f’/“ S
CO2: Ability to understand and design a PV system. M

CO3: Understand the concept of various wind energy system. '
CO4: Gained knowledge about various possible hybrid energy systems PRINCIPAL aai
CO5: Attained knowledge about various application of renewable energy teghrologisgak A.J. College Qf(gﬁég}”
REFERENCES Mot e ey Egut
Twidell & Wier,‘Renewable Energy Resources' CRC Press( Taylor & Francis). S'pm&:[n::?eugms.

Tiwari and Ghosal/ Narosa,'Renewable energy resources’. i

D.P.Kothari, K.C.Singhal,'Renewable energy sources and emerging technologies’, P.H.I.

D.S.Chauhan, S.K. Srivastava, ‘Non — Conventional Energy Resources’, New AgePublishers, 2006.
B.H.Khan, ‘Non — Conventional Energy Resources’, Tata Mc Graw Hill, 2006.

CO’s-PO’s & PSO’s MAPPING
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OMF751 LEAN SIX SIGMA . LT PC

3003
OBJECTIVE:
» To gain insights about the importance of lean manufacturing and six sigma practices.
UNIT I LEAN & SIX SIGMA BACKGROUND AND FUNDAMENTALS 9

Historical Overview — Definition of quality — What is six sigma -TQM and Six sigma - lean
manufacturing and six sigma- six sigma and process tolerance — Six sigma and cultural changes — six
sigma capability — six sigma need assessments - implications of quality levels, Cost of PoorQuality
(COPQ), Cost of Doing Nothing — assessment questions _

UNITII  THE SCOPE OF TOOLS AND TECHNIQUES 9
Tools for definition — [PO diagram, SIPOC diagram, Flow diagram, CTQ Tree, Project Charter —
Tools for measurement — Check sheets, Histograms, Run Charts, Scatter Diagrams, Cause andeffect
diagram, Pareto charts, Control charts, Flow process charts, Process Capability Measurement, Tools
for analysis — Process Mapping, Regression analysis, RU/CS analysis, SWOT, PESTLE, Five Whys, -
interrelationship diagram, overall equipment effectiveness, TRIZ innovative problem solving — Tools
for improvement — Affinity diagram, Normal group technique, SMED, 58, mistake proofing, Value
stream Mapping, forced field analysis — Tools for control — Gantt chart, Activity network diagram,
Radar chart, PDCA cycle, Milestone tracker diagram, Earned value management.

UNIT II SIX SIGMA METHODOLOGIES 9
Design For Six Sigma (DFSS),Design For Six Sigma Method - Failure Mode Effect Analysis
(FMEA), FMEA process - Risk Priority Number (RPN)- Six Sigma and Leadership, committed
leadership — Change Acceleration Process (CAP)- Developing communication plan — Stakeholder

UNITIV ~ SIX SIGMA IMPLEMENTATION AND CHALLENGES 9
Tools for implementation — Supplier Input Process Output Customer (SIPOC) — Quality Function
Deployment or House of Quality (QFD) — alternative approach —implementation — leadership
training, close communication system, project selection — project management and team — champion
training — customer quality index — challenges — program failure, CPQ vs six sigma, structure the
deployment of six sigma — cultural challenge — customer/internal metrics
UNIT V EVALUATION AND CONTINUOUS IMPROVEMENT METHODS 9
Evaluation strategy — the economics of six sigma quality, Return on six Sigma (ROSS), ROI, poor project
estimates — continuous improvement — lean manufacturing — value, customer focus, Perfection, focus
on waste, overproduction — waiting, inventory in process (IIP), processing waste, transportation, motion,
making defective products, underutilizing people — Kaizen — 58

TOTAL: 45 PERIODS

OUTCOME:

» The student would be able to relate the tools and techniques of lean sigma to increaseproductivity
REFERENCES:

Michael L.George, David Rownalds, Bill Kastle, What is Lean Six Sigma, McGraw — Hill 2003

Thomas Pyzdek, The Six Sigma Handbook, McGraw-Hill,2000

Fred Soleimannejed , Six Sigma, Basic Steps and Implementation, AuthorHouse, 2004

Forrest W. Breyfogle, 111, James M. Cupello, Becki Meadows, Managing Six Sigma:A Practical

Guide to Understanding, Assessing, and Implementing the Strategy That Yields Bottom-Line
Success, John Wiley & Sons, 2000

5. James P. Womack, Daniel T.Jones, Lean Thinking, Free Press Business, 2003

b

PRINCIPAL -
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GE8076 PROFESSIONAL ETHICS IN ENGINEERING LTRPC
3003

OBJECTIVES:
» To enable the students to create an awareness on Engineering Ethics and Human Values, to instill,

Moral and Social Values and Loyalty and to appreciate the rights of others.
UNIT 1 HUMAN VALUES ¥ : i 10
Morals, values and Ethics — Integrity — Work ethic — Service learning — Civic virtue — Respect for others —
Living peacefully — Caring — Sharing — Honesty — Courage — Valuing time — Cooperation — Commitment
— Empathy — Self confidence — Character — Spirituality — Introduction to Yoga and meditation for
professional excellence and stress management.
UNITII  ENGINEERING ETHICS 9
Senses of ‘Engineering Ethics’ — Variety of moral issues — Types of inquiry — Moral dilemmas — Moral
Autonomy — Kohlberg’s theory — Gilligan’s theory — Consensus and Controversy — Models of professional
roles - Theories about right action — Self-interest — Customs and Religion — Uses of Ethical Theories.
UNIT I ENGINEERING AS SOCIAL EXPERIMENTATION 9
Engineering as Experimentation — Engineers as responsible Experimenters — Codes of Ethics — A
Balanced Outlook on Law.
UNIT IV  SAFETY, RESPONSIBILITIES AND RIGHTS 9
Safety and Risk — Assessment of Safety and Risk — Risk Benefit Analysis and Reducing Risk - Respect for
Authority — Collective Bargaining — Confidentiality — Conflicts of Interest — Occupational Crime —
Professional Rights — Employee Rights — Intellectual Property Rights (IPR) — Discrimination.
UNITV  GLOBAL ISSUES 8
Multinational Corporations — Environmental Ethics — Computer Ethics — Weapons Development —
Engineers as Managers — Consulting Engineers — Engineers as Expert Witnesses and Advisors — Moral
Leadership —Code of Conduct — Corporate Social Responsibility.

TOTAL: 45 PERIODS

OUTCOMES:
¢ Upon completion of the course, the student should be able to apply ethics in society, discuss the ethical

issues related to engineering and realize the responsibilities and rights in the society.

TEXT BOOKS: .
1. Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, New Delhi,
2003.
2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of India, New
Delhi, 2004.
REFERENCES:
1. Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004.
2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, “Engineering Ethics —Coneepts
and Cases”, Cengage Learning, 2009. .
3. John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi, 2003
4. Edmund G Seebauer and Robert L Barry, “Fundamentals of Ethics for Scientists and
Engineers”, Oxford University Press, Oxford, 2001.
5. Laura P. Hartman and Joe Desjardins, “Business Ethics: Decision Making for Personal Integrity
and Social Responsibility” Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013.
6. World Community Service Centre, * Value Education’, Vethathiri publications, Erode, 2011.
Web sources:
www.onlineethics.org ‘ P
WWW.NSpe.org W (1/\/_/“
www.globalethics.org
www.ethics.org
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GE3451 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY LTPC
20002

COURSE OBJECTIVES:

To introduce the basic concepts of environment, ecosystems and biodiversity and emphasizeon the
biodiversity of India and its conservation.

To impart knowledge on the causes, effects and control or prevention measures of environmental
pollution and natural disasters.

To facilitate the understanding of global and Indian scenario of renewable and nonrenewable
resources, causes of their degradation and measures to preserve them. :
To familiarize the concept of sustainable development goals and appreciate the interdependence
of economic and social aspects of sustainability, recognize and analyze climate changes, concept
of carbon credit and the challenges of environmentalmanagement.

To inculcate and embrace sustainability practices and develop a broader understanding on green
materials, energy cycles and analyze the role of sustainable urbanization.

UNIT I ENVIRONMENT AND BIODIVERSITY
Definition, scope and importance of environment — need for public awareness. Eco-system and

Energy flow- ecological succession. Types of biodiversity: genetic, species and ecosystem
diversity— values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity — threats
to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and endemic
species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT I ENVIRONMENTAL POLLUTION
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.

Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts .

UNIT 1l RENEWABLE SOURCES OF ENERGY
Energy management and conservation, New Energy Sources: Need of new sources. Different types

new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy
conversion. Concept, origin and power plants of geothermal energy.

UNIT IV SUSTAINABILITY AND MANAGEMENT
Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects

of sustainability-from unsustainability to sustainability-millennium development goals, and protocols-
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global,
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon
Credit, Carbon Footprint. Environmental management in industry-A case study

UNITV SUSTAINABILITY PRACTICES
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment,

Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-

economical and technological change. g —
[M J'v\/fﬁ‘f AL: 30 PERIODS

COURSE OUTCOMES:

CO1:To recognize and understand the functions of enwronrrgﬁmmgggeg%% %éltgpgwﬁggy&and
their conservation. e, 34, Rajiv Gandhi Salai (OMR)

CO2:To identify the causes, effects of environmental pollution and ﬂamraﬂdm@é% contribute
to the preventive measures in the society. . Chenai - 603103

C03:To identify and apply the understanding of renewable and non-renewable resources and
contribute to the sustainable measures io preserve them for future generations.

CO4:To recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal development.

CO5:To demonstrate the knowledge of susteainability practices and identify green materials, energy
cycles and the role of sustainable urbanization.




i

TEXT BOOKS:

. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, New

Age International Publishers ,2018.

Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi,2016.
Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition,
Pearson Education, 2004.

Allen, D. T. and Shonnard, D. R,, Sustainability Engineering: Concepts, Design and Case
Studies, Prentice Hall. ‘

Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and
development, Cengage learning.

Environment Impact Assessment Guidelines, Notification of Government of India, 2006.
Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication,London,
1998.

REFERENCES ;
R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and

Standards’, Vol. | and I, Enviro Media. 38 . edition 2010.

Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House,

Mumbai, 2001. : _

Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 2007.

Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, Third

Edition, 2015.

Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient
Blackswan Pvt. Ltd. 2013. : ‘

CO’s-PO’s & PSQO’s MAPPING

CO i 2 [0) ‘ PSO
i a5 |6 | v 8910 1 2 1 ] 2 e
1 2 1 - - - 2 3 - - - - 2 - - -
2 3 2 - - 3 3 - - - - 2 - - -
3 3 - 1 - - 2 2 - - B - 2 - - -
4 3 2 1 1 - 2 2 - - - - 2 - E -
5 3 2 1 - - 2 2 - - - - 1 - B -
Avg.| 2.8 | 1.8 1 1 - 22| 24 - - - - 1.8 | - -
1 - low, 2 - medium, 3 - high, ‘-' - no correlation
s —
PRINCIPAL

of Engineering
hamed Sathak A.J. Col_lega :
o No.34, Rajiv Gandhi Salal (OMR)
Sipcot - IT Highway Egattur,
Chenai - 8031 03.




Vi,
g b -

MOHAMED SATHAK A.J. COLLEGE OF ENGINEERING

(Approved by AICTE, New Delhiand Affiliated to Anna University, Chennai)

Certiiedby R0S QM 006

DEPARTMENT OF ELECTRONICS AND COMMUNIVATION ENGINEERING

1.3.1 Institution Integrates crosscutting issues Relevant to Professional Ethics,
Gender, Human values, Environment and Sustainability into the curriculum.

S.No | Program | Program Course | Name of Name of Regulation
Code Name Code | the course | the topics | of Anna
University
1 106 Electrical and OEE351 | Renewable Environment 2021
Communication Energy and
Engineering System Sustainability
2 106 Electrical and OMF751 | Lean Six Human 2017
Communication Sigma Values
Engineering
3 106 Electrical and GE8076 | Professional Professional 2017
Communication Ethics in ethics
Engineering Engineering
4 106 Electrical and GE3451 | Environmental | Environment 2021
Communication Science and and
Engineering Sustainability | Sustainability
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From
Head of the Department,
Department of Electronics and Communication Engineering,
Mohamed Sathak A J College of Engineering,
Chennai-603103

The PrinGipal, aﬁ 2
Mohamed Sathak A J College of Engineering,
Siruseri IT Park, OMR,

Chennai-603103

Respected sir,
Subject: List of Elective Subjects — Reg

We have selected the following subjects as electives for the even semester (AY 2023-2024).
So, I kindly request you to approve the same to update in the Anna University web portal.

List of Elective Subjects

III Year ECE/ VI SEM (R-2021)

1. Professional Elective V - CEC368-10T Based System Design (Jy\/} il
2. Professional Elective VI - CEC331- 4G/5G Communication Networks
5 Prokeseions) Elagive Vil - CEC34 1~ Rodan TJechnolegies Yere
A Opon plechive 1 _9EE35) - Renewabla onengd 4

Thanking you, PRINCIPAL
;J r Cbﬂd:a Mohamed Sathak A.J. College ofgmi:)wh!
\ I . S No.34, Rajiv Gandhi Salai (
LA \’l OfLCBGS‘IJDﬂ° - Mx3c84 fii‘ldu*& b" e Sipoot ChLTn ::ngh% OES.gaM.
Counge I Yours Faithfull
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From

To

Head of the Department,
Department of Electronics and Communication Engineering,
Mohamed Sathak A J College of Engineering,
Chennai-603103

)

N'[oharr%ed Sathak A J College of Engineering, ’3‘“0 }W
Siruseri IT Park, OMR, 9\

Chennai-603103

Respected sir,

Subject: List of Elective Subjects — Reg

We have selected the following subjects as electives for the even semester (AY 2023-2024).
So, I kindly request you to approve the same to update in the Anna University web portal.

List of Elective Subjects

IV Year ECE/ VIIT SEM (R-2017)

1.

2. Professional Elective V

Professional Elective IV - GE8076 Professional Ethics in Engineering
- EC8094 Satellite Communication

Thanking you,
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OEE351 RENEWABLE ENERGY SYSTEM LTPC

3003
COURSE OBJECTIVES:
* To Provide knowledge about various renewable energy technologies
* To enable students to understand and design a PV system.
e To provide knowledge about wind energy system.
* To Provide knowledge abou)t various possible hybrid energy systems
* To gain knowledge about application of various renewable energy technologies
UNIT 1 INTRODUCTION 9

Primary energy sources, renewable vs. non-renewable primary energy sources, renewable energy
resources in India, Current usage of renewable energy sources in India, future potential of renewable
energy in power production and development of renewable energy technologies.

UNIT II SOLAR ENERGY 9

Solar Radiation and its measurements, Solar Thermal Energy Conversion from plate Solar Collectors,
Concentrating Collectors and its Types, Efficiency and performance of collectors,. Direct Solar
Electricity Conversion from Photovoltaic, types of solar cells and its application of battery charger,
domestic lighting, street lighting, and water pumping, power generation schemes. Recent Advances in
PV Applications: Building Integrated PV, Grid Connected PV Systems,

UNIT 111 WIND ENERGY 9

Wind energy principles, wind site and its resource assessment, wind assessment, Factors influencing
wind, wind turbine components, wind energy conversion systems (WECS), Classification of WECS
devices, wind electric generating and control systems, characteristics and applications.

UNIT IV BIO-ENERGY 9

Energy from biomass, Principle of biomass conversion technologies/process and their classification,
Bio gas generation, types of biqgas plants, selection of site for biogas plant, classification of biogas
plants, Advantage and disadvantages of biogas generation, thermal gasification of biomass, biomass
gasifies, Application of biomass and biogas plants and their economics.

UNITV OTHER TYPES OF ENERGY 9

Energy conversion from Hydrogen and Fuel cells, Geo thermal energy Resources, types of wells,
methods of harnessing the energy, potential in India. OTEC, Principles utilization, setting of OTEC
plants, thermodynamic cycles. Tidal and wave energy: Potential and conversion techniques, mini-

hydel power plants and their economics.
TOTAL: 45 PERIODS

PRINCIPAL
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COURSE OUTCOMES:

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

CO1: Attained knowledge about various renewable energy technologies

CO2: Ability to understand and design a PV system.

CO3: Understand the concept of various wind energy system.

CO4: Gained knowledge about various possible hybrid energy systems

CO5: Attained knowledge about various application of renewable energy technologies
REFERENCES

1. Twidell & Wier,"Renewable Energy Resources’ CRC Press( Taylor & Francis).

2. Tiwari and Ghosal/ Narosa,'Renewable energy resources’.

(8]

. D.P.Kothari, K.C.Singhal,'Renewable energy sources and emerging technologies’, P.H.I.

4. D.S.Chauhan, S.K. Srivastava, ‘Non — Conventional Energy Resources’, New Age
Publishers, 2006.

5. B.H.Khan, ‘Non — Conventional Energy Resources’, Tata Mc Graw Hill, 2006.

W=
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OMF751 LEAN SIX SIGMA LTPC
3003

OBJECTIVE:

* To gain insights about the importance of lean manufacturing and six sigma practices.

UNIT I LEAN & SIX SIGMA BACKGROUND AND FUNDAMENTALS 9

Historical Overview — Definition of quality — What is six sigma -TQM and Six sigma - lean
manufacturing and six sigma- six sigma and process tolerance — Six sigma and cultural changes
— six sigma capability — six sigma need assessments - implications of quality levels, Cost of
Poor Quality (COPQ), Cost of Doing Nothing — assessment questions

UNIT 1 THE SCOPE OF TOOLS AND TECHNIQUES 9

Tools for definition — IPO diagram, SIPOC diagram, Flow diagram, CTQ Tree, Project Charter
— Tools for measurement — Check sheets, Histograms, Run Charts, Scatter Diagrams, Cause
and effect diagram, Pareto charts, Control charts, Flow process charts, Process Capability
Measurement, Tools for analysis — Process Mapping, Regression analysis, RU/CS analysis,
SWOT, PESTLE, Five Whys, interrelationship diagram, overall equipment effectiveness,
TRIZ innovative problem solving — Tools for improvement — Affinity diagram, Normal group
technique, SMED, 58S, mistake proofing, Value stream Mapping, forced field analysis — Tools
for control — Gantt chart, Activity network diagram, Radar chart, PDCA cycle, Milestone
tracker diagram, Earned value management.

UNIT III SIX SIGMA METHODOLOGIES 9

Design For Six Sigma (DF SS),Design For Six Sigma Method - Failure Mode Effect Analysis
(FMEA), FMEA process - Risk Priority Number (RPN)- Six Sigma and Leadership, committed
leadership — Change Acceleration Process (CAP)- Developing communication plan —
Stakeholder

UNIT IV SIX SIGMA IMPLEMENTATION AND CHALLENGES 9

Tools for implementation — Supplier Input Process Output Customer (SIPOC) — Quality
Function Deployment or House of Quality (QFD) — alternative approach —implementation —
leadership training, close communication system, project selection — project management and
team — champion training — customer quality index — challenges — program failure, CPQ vs six
sigma, structure the deployment of six si gma — cultural challenge — customer/internal metrics

UNIT V EVALUATION AND CONTINUOUS IMPROVEMENT METHODS 9

Evaluation strategy — the economics of six sigma quality, Return on six Sigma (ROSS), RO,
poor project estimates — continuous improvement — lean manufacturing — value, customer
focus, Perfection, focus on waste, overproduction — waiting, inventory in process (IIP),

\Q/& =
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processing waste, transportation, motion, making defective products, underutilizing people —
Kaizen — 58.

TOTAL: 45 PERIODS

OUTCOME:
o The student would be able to relate the tools and techniques of lean sigma to increase

productivity

REFERENCES:

1. Michael L.George, David Rownalds, Bill Kastle, What is Lean Six Sigma, McGraw — Hill
2003

2. Thomas Pyzdek, The Six Sigrﬁa Handbook, McGraw-Hill,2000
3. Fred Soleimannejed , Six Sigma, Basic Steps and Implementation, AuthorHouse, 2004

4. Forrest W. Breyfogle, III, James M. Cupello, Becki Meadows, Managing Six Sigma:A
Practical

Guide to Understanding, Assessing, and Implementing the Strategy That Yields Bottom-Line
Success, John Wiley & Sons, 2000

5. James P. Womack, Daniel T.Jones, Lean Thinking, Free Press Business, 2003
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GES8076 PROFESSIONAL ETHICS IN ENGINEERING LTPC

300 3
OBJECTIVE:
e To enable the students to create an awareness on Engineering Ethics and Human Values,

to in still Moral and Social Values and Loyalty and to appreciate the rights of others.
UNIT 1 HUMAN VALUES 10
Morals, values and Ethics — Integrit;/ — Work ethic — Service learning — Civic virtue — Respect for
others — Living peacefully — Caring — Sharing — Honesty — Courage — Valuing time — Cooperation —
Commitment — Empathy — Self conﬁdence — Character — Spirituality — Introduction to Yoga and
meditation for professional excellence and stress management.
UNIT 11 ENGINEERING ETHICS 9
Senses of _Engineering Ethics® — Variety of moral issues — Types of inquiry — Moral dilemmas —
Moral Autonomy — Kohlberg*s theory — Gilligan‘s theory — Consensus and Controversy — Models of
professional roles - Theories about right action — Self-interest — Customs and Religion — Uses of
Ethical Theories.
UNIT I1I ENGINEERING AS SOCIAL EXPERIMENTATION 9
Engineering as Experimentation — Engineers as responsible Experimenters — Codes of Ethics —
A Balanced Outlook on Law.
UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9
Safety and Risk — Assessment of Safety and Risk — Risk Benefit Analysis and Reducing Risk -
Respect for Authority — Collective Bargaining — Confidentiality — Conflicts of Interest —
Occupational Crime — Professional Rights — Employee Rights — Intellectual Property Rights (IPR)
— Discrimination. J‘/\//,_ —
UNIT V GLOBAL ISSUES lQ(f
PRINCIPAL

Multinational Corporations — Environmental Ethics — Computer EthigsrWeapoasiDeveleapmimaineering
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Engineers as Managers — Consulting Engineers — Engineers as Expert Wltn\:‘ﬁé‘ééhiﬁng ﬁ%‘gﬂa e

-~

Moral Leadership —Code of Conduct — Corporate Social Responsibility.

TOTAL: 45 PERIODS



OUTCOMES:

e Upon completion of the course, the student should be able to apply ethics in society, discuss
the ethical issues related to engineering and realize the responsibilities and rights in the
society.

TEXT BOOKS:

1. Mike W. Martin and Roland Schinzinger, —Ethics in Engineeringl, Tata McGraw Hill, New Delhi,
2003.

2. Govindarajan M, Natarajan S, Senthil Kumar V. S, —Engineering Ethicsl, Prentice Hall of India,
New Delhi, 2004.

REFERENCES:

1. Charles B. Fleddermann, —Engineering Ethicsl, Pearson Prentice Hall, New Jersey, 2004.

2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, —Engineering Ethics —
Concepts and Casesl, Cengage Learning, 2009.

3. John R Boatright, —Ethics and the Conduct of Businessl, Pearson Education, New Delhi, 2003

4. Edmund G Seebauer and Robert L Barry, —Fundamentals of Ethics for Scientists and
Engineersl, Oxford University PrJess, Oxford, 2001.

5. Laura P. Hartman and Joe Desjardins, —Business Ethics: Decision Making for Personal
Integrity and Social Responsibilityl Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013.

6. World Community Service Centré, _ Value Education®, Vethathiri publications, Erode, 2011.

Web sources:

1. www.onlineethics.org (L// /’
2. www.nspe.org o M

3. www.globalethics.org NEN, .
~ed Sathak A.J. College c_:f Em.-?een
No34. Rajiv Gandhi Satal (OMR)
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GE3451

ENVIRONMENTAL SCIENCES AND SUSTAINABILITY LTPC

2002

COURSE OBIJECTIVES:

To introduce the basic concepts of environment, ecosystems and biodiversity and emphasize on
the biodiversity of India and its conservation.

Toimpart knowledge on the causes, effects and control or prevention measures of environmental
pollution and natural disasters.

To facilitate the understanding of global and Indian scenario of renewable and non renewable
resources, causes of their degradation and measures to preserve them.

To familiarize the concept of sustainable development goals and appreciate the interdependence
of economic and social aspects of sustainability, recognize and analyze climate changes, concept
of carbon credit and the challenges of environmental management.

To inculcate and embrace sustainability practices and develop a broader understanding on green
materials, energy cycles and analyze the role of sustainable urbanization.

UNIT I ENVIRONMENT AND BIODIVERSITY 6
Definition, scope and importance of environment — need for public awareness. Eco-system and

Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem
diversity— values of biodivefsity, India as a mega-diversity nation — hot-spots of biodiversity —
threatsto biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and
endemic species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT 11 ENVIRONMENTAL POLLUTION 6
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions. Solid,

Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts.

UNIT Il RENEWABLE SOURCES OF ENERGY 6
Energy management and conservation, New Energy Sources: Need of new sources. Different

typesnew energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal
energy conversion. Concept, origin and power plants of geothermal energy.

UNIT IV SUSTAINABILITY AND MANAGEMENT 6
Development, GDP, Sustainability- concept, needs and challenges-economic, social and aspects

of sustainability-from unsustainability to sustainability-millennium development goals, and
protocols- Sustainable Development Goals-targets, indicators and intervention areas Climate
change- Global, Regional and local environmental issues and possible solutions-case studies.
Concept of Carbon Credit, Carbon Footprint. Environmental management in industry-A case
study.

PRINCIPAL -
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UNITV SUSTAINABILITY PRACTICES 6
Zero waste and R concept, Circular economy, 1SO 14000 Series, Material Life cycle assessment,

Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change.

TOTAL:30 PERIODS
COURSE OUTCOMES:

CO1: To recognize and understand the functions of environment, ecosystems and biodiversity and
their conservation.

C02: To identify the causeﬁ, effects of environmental pollution and natural disasters and
contribute to the preventive measures in the society.

CO3: To identify and apply the understanding of renewable and non-renewable resources and
contribute to the sustainable measures to preserve them for future generations.

CO04: To recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal development.

CO5: To demonstrate the knowledge of sustainability practices and identify green materials,
energy cycles and the role of sustainable urbanization.

TEXT BOOKS :

1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition,
New Age International Publishers,2018.

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2016.

3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition,
Pearson Education, 2004.

4. Allen, D.T.and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case Studies,
Prentice Hall.

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and
development, Cengage learning.

6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006.

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication,

London, 1998.

RINCIPAL —
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REFERENCES :

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards’, Vol. | and Il, Enviro Media. 38 . edition 2010.

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House,
Mumbai, 2001.

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 2007.

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, Third
Edition, 2015.

5. Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient

Blackswan Pvt. Ltd. 2013.
e
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DEPARTMENT OF ELECTRONICS AND ELECTRONICS ENGINEERING

MOHAMED SATHAK A.J. COLLEGE OF ENGINEERING

(Approved by AICTE, New Delhiand Affiliated to Anna University, Chennai)

Certiiedby R0S QM 006

1.3.1 Institution Integrates crosscutting issues Relevant to Professional Ethics,
Gender, Human values, Environment and Sustainability into the curriculum.

S.No | Program | Program Course | Name of Name of Regulation
Code Name Code | the course | the topics | of Anna
University
1 105 Electrical and GE3451 | Environmental | Environment 2021
Electronics Sciences and | and
Engineering Sustainability | Sustainability
2 105 Electrical and EE8703 | Renewable Environment 2017
Electronics Energy and
Engineering Systems Sustainability
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TOTAL: 45 PERIODS

OUTCOMES:
bility to understand the day-to-day operation of electric power system.
\blhty to analyze the control actions to be implemented on the system to meet the
minute-to-minute variation of system demand.
»  Ability-to understand the significance of power system operation and control.

o Ability to acquire knowledge on real power-frequency interaction.
* Ability to understand the reactive power-voltage interaction.
* Ability to design SCADA and its application for real time operation.

TEXT BOOKS:
1.  Olle.l.Elgerd, ‘Electric Energy Systems theory - An mtroductlon McGraw Hill
Education Pvt. Ltd., New Delhi;-34th reprint, 2010.
2. Allen. J. Wood and Bruce F. Wollen berg, ‘Power Generatlon Operatlon and
Control’, John Wiley & Sons, Inc., 2016
3. Abhijit Chakrabarti and Sunita. Halder‘f'Power System Analysis Operatlon and
Control’, PHI learning Pvt. Ltd., New Delhi, Thlrd Edmon 2010.

REFERENCES
1. Kothari D.P. and Nagrath I.J., ‘Power System “Engineering‘ Tata McGraw-Hill
Education, Second Edition, 2008
2. Hadi Saadat, ‘Power System Analysis’, McGraw Hill Eduéahon Pvt. Ltd., New Delhi,
21st reprint, 2010.
3. Kundur P., ‘Power System Stability and Control McGraw H|II Education Pvt. Ltd.,

New Delh| 10th reprint, 2010.
oL
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OBJECTIVES:

To impart knowledge on the following Topics

» Awareness about renewable Energy Sources and technologies.

» Adequate inputs on a variety of issues in harnessing renewable Energy.

» Recognize current and possible future role of renewable energy sources.
UNIT I RENEWABLE ENERGY (RE) SOURCES 9
Environmental consequences of fossil fuel use, Importance of renewable sources of energy,
Sustainable Design and development, Types of RE sources, Limitations of RE sources,
Present Indian and international energy scenario of conventional and RE sources.

UNITII WIND ENERGY 9
Power in the Wind — Types of Wind Power Plants(WPPs)-Components of WPPs-Working
of WPPs- Siting of WPPs-Grid integration issues of WPPs.

84



UNIT 1l SOLAR PV AND THERMAL SYSTEMS 9
Solar Radiation, Radiation Measurement, Solar Thermal Power Plant, Central Receiver
Power Plants, Solar Ponds.- Thermal Energy storage system with PCM- Solar Photovoltaic
systems : Basic Principle of SPV conversion — Types of PV Systems- Types of Solar Cells,
Photovoltaic cell concepts: Cell, module, array ,PV Module I-V Characteristics, Efficiency &
Quality of the Cell, series and parallel connections, maximum power point tracking,
Applications.

UNIT IV BIOMASS ENERGY _ 9

Introduction-Bio mass resources —Energy from' Blo mass: conversion processes-Biomass
Cogeneration-Environmental Benefits. Geothermal Energy: Basics, Direct Use, Geothermal
Electricity. Mini/micro hydro power: Classification of hydropower schemes, Classification of
water turbine, Turbine theory, Essential components of hydroelectric system.

UNIT V OTHER ENERGY SOURCES . 9
Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power: systems. Wave
Energy: Energy from waves, wave power devices. Ocean Thermal Energy Conversion
(OTEC)- Hydrogen Production and Storage- Fuel cell : Principle of working- various types -
construction and applications. Energy Storage System- Hybrid Energy Systems.
TOTAL: 45 PERIODS

OUTCOMES: ‘

* Ability to create awareness about renewable Energy Sources and technologies.

» Ability to get adequate inputs on a variety of issues in harnessing renewable Energy.

» Ability to recognize current and possible future role of renewable energy sources.

« Ability to explain the various renewable energy resources and technologies and their

applications.
 Ability to understand basics about biomass energy _
» Ability to acquire knowledge about solar Energy. w/g M
TEXT BOOKS: . RINCIPAL
1. Joshua Earnest, Tore Wizeliu, ‘Wind Power Plants and Project Developme(q},, £ Hkollege of Engineering
Learning Pvt.Ltd, New Delhi, 2011. No.34, Rajiv Gandhi Salai (OMR)
2. D.P.Kothari, K.C Singal, Rakesh Ranjan “Renewable Energy Sources andiEmergirighway Egatiur
Technologies”, PHI Learning Pvt.Ltd, New Delhi, 2013, Chenai - 603103,
3. Scott Grinnell, “Renewable Energy & Sustainable Design”, CENGAGE Learning,
USA, 2016.
REFERENCES

1. AK.Mukerjee and Nivedita Thakur,” Photovoltaic. Systems: Analysis and Design”,
PHI Learning Private Limited, New Delhi, 2011

2. Richard A. Dunlap,” Sustainable Energy” Cengage Learning India Private Limited,
Delhi, 2015.

3. Chetan Singh Solanki, “ Solar Photovoltaics : Fundamentals, Technologies and
Applications”, PHI Learning Private Limited, New Delhi, 2011

4. Bradley A. Striebig,Adebayo A.Ogundipe and Maria Papadakis,” Engineering
Applications in Sustainable Design and Development”, Cengage Learning India

- Private Limited, Delhi, 2016.

5. Godfrey Boyle, “Renewable energy”, Open University, Oxford University Press in
association with the Open University, 2004.

6.  Shobh Nath Singh, ‘Non-conventional Energy resources’ Pearson Education ,2015.
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MS POWERPOINT: ‘ i ' 10 Hours
Select slide templates, layout and themes

Formatting slide content and using bullets and numbering

Insert and format images, smart art, tables, charts

Using Slide master, notes and handout master

Working with animation and transitions

Organize and Group slides

Import or create and use media objects: audio, video, animation

Perform slideshow recording and Record narration and create presentable videos

TOTAL: 30 PERIODS

COURSE OUTCOMES:

On successful completion the students will be able to

e Use MS Word to create quality documents, by structuring and organizing content for their
day to day technical and academic requirements ‘

+ Use MS EXCEL to perform data operations and analytics, record, retrieve data as per
requirements and visualize data for ease of understanding

» Use MS PowerPoint to create high quality adademic presentations by including common
tables, charts, graphs, interlinking other elements, and using media objects.

GE3451 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY T P C
0 0 2

PRINCIPAL 2
Mohamed Sathak A_J. College of Engineering
COURSE OBJECTIVES: No,34, Rajiv Gandhi Salai (OMR)
o ; . jpcot - IT Highway Egattur, .

» To introduce the basic concepts of environment, ecosys%@m&,gﬁx Iersny and emphasize
on the biodiversity of India and its conservation. ‘ .

* To impart knowledge on the causes, effects and control or prevention measures of
environmental pollution and natural disasters.

¢ To facilitate the understanding of global and Indian scenario of renewable and nonrenewable
resources, causes of their degradation and measures to preserve them.

» To familiarize the concept of sustainable development goals and appreciate the
interdependence of economic and social aspects of sustainability, recognize and analyze
climate changes, concept of carbon credit and the challenges of environmental management.

» To inculcate and embrace sustainability practices and develop a broader understanding on
green materials, energy cycles and analyze the role of sustainable urbanization.

UNIT | ENVIRONMENT AND BIODIVERSITY 6
Definition, scope and importance of environment — need for public awareness. Eco-system and
Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem diversity—
values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity — threats to
biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and endemic
species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT 1l ENVIRONMENTAL POLLUTION | 6
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.

.. Padegpz App
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Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts .

UNIT Il RENEWABLE SOURCES OF ENERGY 6
Energy management and conservation, New Energy Sources: Need of new sources. Different types
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy
conversion. Concept, origin and power plants of geothermal energy. !

UNITIV  SUSTAINABILITY AND MANAGEMENT 6
Development, GDP, Sustainability- concépt; needs dnd challenges-economic, social and aspects of
sustainability-from unsustainability to sustainability-millennium development goals, and protocols -
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global,
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon
Credit, Carbon Footprint. Environmental management in industry-A case study.

UNITV SUSTAINABILITY PRACTICES ‘ 6
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment,
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change.

TOTAL: 30 PERIODS

COURSE OUTCOMES:

» To recognize and understand the functions of environment, ecosystems and biodiversity and
their conservation. ' ;

* To identify the causes, effects of environmental pollution and natural disasters and contribute
to the preventive measures in the society. i : '

» To identify and apply the understanding of renewable and non-renewable resources and
contribute to the sustainable measures to preserve them for future generations.

» To recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal devglopment.

» To demonstrate the knowledge of sustainability practices and identify green materials, energy
cycles and the role of sustainable urbanization.

TEXT BOOKS:

1. Anubha Kaushik and C. P. Kaushik's “Perspectives in Environmental Studies”, 6th Edition, New
Age International Publishers ,2018. ;

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2016.

3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, Pearson
Education, 2004.

4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case Studies,

Prentice Hall.

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and
development, Cengage learning. ~: - R : '

6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006.

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, London,
1998.
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REFERENCES

1. R.XK. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and Standards’,
Vol. | and I, Enviro Media. 38.

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House,
Mumbai, 2001.

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 2007.

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure', Oxford University Press, 2005.

5. Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient
Blackswan Pvt. Ltd. 2013.
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COURSE OBJEC-”VES\:\ Chenai - 603103.
\\\ .
 Toimpart knowledge 3\80 t the configuration of the electrical power systems.
» To study the line parameters and interference with neighboring circuits.
¢ Tounderstand the mechamcaldesngn and performance analysis of transmission lines.
¢ To learn about different msulators\qnd underground cables.
» Tounderstand and analyze the distfibution system.
\
UNIT | TRANSMISSION LINE PARAMETERSf 9

Structure of electric power system - Parameters of§| le and three phase transmlssnon lines with single
and double circuits -Resistance, inductance, and capacitance of solid, stranded, and bundled
conductors - Typical configuration, conductor types - Symmetrical and unsymmetrical spacing and
transposition — application of self and mutual GMD; skin and proximity effects - Effects of earth on the
capacitance of the transmission line - interference with nelghbmrmg communication circuits.

UNIT I MODELLING AND PERFORMANCE OF TRAN‘SMISSION LINES 9
Performance of Transmission lines — short line, medium line and lorig line — equivalent circuits, phasor
diagram, attenuation constant, phase constant, surge impedance — t?e?h mission efficiency and voltage
regulation, real and reactive power flow in lines — Power Circle diagram < Ferranh effect — Formation
of Corona — Critical Voltages — Effect on line Performance.
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Gender, Human values, Environment and Sustainability into the curriculum.

S.No | Program | Program Course | Name of Name of Regulation
Code Name Code | the course | the topics | of Anna
University
1 205 Information OEE351 | Renewable Environment 2021
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Sustainability | Sustainability
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OEE351 RENEWABLE ENERGY SYSTEM LTPC
3003
COURSE OBJECTIVES:
To Provide knowledge about various renewable energy technologies
To enable students to understand and design a PV system.
To provide knowledge about wind energy system.
To Provide knowledge about various possible hybrid energy systems

To gain knowledge about application of various renewable energy technologies
UNIT I INTRODUCTION 9
Primary energy sources, renewable vs. non-renewable primary energy sources, renewable energy

resources in India, Current usage of renewable energy sources in India, future potential of renewableenergy
in power production and development of renewable energy technologies.

UNIT Il SOLAR ENERGY 9
Solar Radiation and its measurements, Solar Thermal Energy Conversion from plate Solar Collectors,

Concentrating Collectors and its Types, Efficiency and performance of collectors,. DirectSolar Electricity
Conversion from Photovoltaic, types of solar cells and its application of battery charger, domestic lighting,
street lighting, and water pumping, power generation schemes. Recent Advances in PV Applications:
Building Integrated PV, Grid Connected PV Systems,

UNIT Il WIND ENERGY : 9
Wind energy principles, wind site and its resource assessment, wind assessment, Factors influencing wind,
wind turbine components, wind energy conversion systems (WECS), Classificationof WECS devices, wind
electric generating and control systems, characteristics and applications.

UNIT IV BIO-ENERGY _ ‘ 9
Energy from biomass, Principle of biomass conversion technologies/process and their classification, Bio
gas generation, types of biogas plants, selection of site for biogas plant,classification of biogas plants,
Advantage and disadvantages of biogas generation, thermal gasification of biomass, biomass gasifies,
Application of biomass and biogas plants and their economics.

UNIT V OTHER TYPES OF ENERGY 9
Energy conversion from Hydrogen and Fuel cells, Geo thermal energy Resources, types of wells, methods
of harnessing the energy, potential in India. OTEC, Principles utilization, setting of OTEC plants,
thermodynamic cycles. Tidal and wave energy: Potential and conversion techniques, mini- hydel power
plants and their economics. '

TOTAL: 45 PERIODS

COURSE OUTCOMES:

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

CO1: Attained knowledge about various renewable energy technologies |/ | | J\’f} /

CO02: Ability to understand and design a PV system. l%

CO03: Understand the concept of various wind energy system.

CO04: Gained knowledge about various possible hybrid energy systems mk A.J. Goliege of Engineering
CO5: Attained knowledge about various application of renewable enerng QERSGandhi Salai (OMR)
REFERENCES Sipeot - IT Highway Egattur,
Twidell & Wier,‘Renewable Energy Resources’ CRC Press( Taylor & Francis). ~ Chenal - - 603103.

Tiwari and Ghosal/ Narosa,'Renewable energy resources’.

D.P.Kothari, K.C.Singhal,'Renewable energy sources and emerging technologies’, P.H.1.

D.S.Chauhan, S.K. Srivastava, ‘Non — Conventional Energy Resources’', New AgePublishers, 2006.
B.H.Khan, ‘Non — Conventional Energy Resources’, Tata Mc Graw Hill, 2006.

CO’s-PO’s & PSO’s MAPPING

PO1

P02

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

PO12

PSO1

PS0O2

PS03

co1

co2

CcOo3

co4

CO5

NN NN

NN NN

W WWw ww

WlW W w ww

W W W w wlw

AVg.

2

1 eof o wo| Lo wo| w

1 - low, 2 - medium, 3 - high, *-“- no correlation




OMF751 : . LEAN SIX SIGMA LT RC

3003
OBJECTIVE:
» To gain insights about the importance of lean manufacturing and six sigma practices. 7
UNIT [ LEAN & SIX SIGMA BACKGROUND AND FUNDAMENTALS 9

Historical Overview — Definition of quality — What is six sigma-TQM and Six sigma - lean
manufacturing and six sigma- six sigma and process tolerance — Six sigma and cultural changes — six
sigma capability — six sigma need assessments - implications of quality levels, Cost of PoorQuality
(COPQ), Cost of Doing Nothing — assessment questions

UNITII  THE SCOPE OF TOOLS AND TECHNIQUES 9
Tools for definition — PO diagram, SIPOC diagram, Flow diagram, CTQ Tree, Project Charter —
Tools for measurement — Check sheets, Histograms, Run Charts, Scatter Diagrams, Cause andeffect
diagram, Pareto charts, Control charts, Flow process charts, Process Capability Measurement, Tools
for analysis — Process Mapping, Regression analysis, RU/CS analysis, SWOT, PESTLE, Five Whys,
interrelationship diagram, overall equipment effectiveness, TRIZ innovative problem solving — Tools
for improvement — Affinity diagram, Normal group technique,SMED, 5S, mistake proofing, Value
stream Mapping, forced field analysis — Tools for control — Gantt chart, Activity network diagram,
Radar chart, PDCA cycle, Milestone tracker diagram, Earned value management.
UNIT 111 SIX SIGMA METHODOLOGIES 9
Design For Six Sigma (DFSS),Design For Six Sigma Method - Failure Mode Effect Analysis
(FMEA), FMEA process - Risk Priority Number (RPN)- Six Sigma and Leadership, committed
leadership — Change Acceleration Process (CAP)- Developing communication plan — Stakeholder

UNITIV  SIX SIGMA IMPLEMENTATION AND CHALLENGES 9
Tools for implementation — Supplier Input Process Output Customer (SIPOC) — Quality Function
Deployment or House of Quality (QFD) — alternative approach —implementation — leadership
training, close communication system, project selection — project management and team — champion
training — customer quality index — challenges — program failure, CPQ vs six sigma, structure the
deployment of six sigma — cultural challenge — customer/internal metrics
UNIT V EVALUATION AND CONTINUOUS IMPROVEMENT METHODS 9
Evaluation strategy — the economics of six sigma quality, Return on six Sigma (ROSS), ROI, poor project
estimates — continuous improvement — lean manufacturing — value, customer focus, Perfection, focus
on waste, overproduction — waiting, inventory in process (IIP), processing waste, transportation, motion,
making defective products, underutilizing people — Kaizen — 5S

TOTAL: 45 PERIODS

OUTCOME:

e The student would be able to relate the tools and techniques of lean sigma to increaseproductivity
REFERENCES:

Michael L.George, David Rownalds, Bill Kastle, What is Lean Six Sigma. McGraw — Hill 2003

Thomas Pyzdek, The Six Sigma Handbook, McGraw-Hill,2000

Fred Soleimannejed , Six Sigma, Basic Steps and Implementation, AuthorHouse, 2004

Forrest W. Breyfogle, IIl, James M. Cupello, Becki Meadows, Managing Six Sigma:A Practical
Guide to Understanding, Assessing, and Implementing the Strategy That Yields Bottom-Line
Success, John Wiley & Sons, 2000

5. James P. Womack, Daniel T.Jones, Lean Thinking, Free Press Business, 2003
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GEB076 - PROFESSIONAL ETHICS IN ENGINEERING LTPC
3003
OBJECTIVES:
o To enable the students to create an awareness on Engineering Ethics and Human Values, to instill
Moral and Social Values and Loyalty and to appreciate the rights of others.
UNIT 1 HUMAN VALUES ‘ 10
Morals, values and Ethics — Integrity — Work ethic — Service learning — Civic virtue — Respect for others —
Living peacefully — Caring — Sharing — Honesty — Courage — Valuing time — Cooperation — Commitment
— Empathy — Self confidence — Character — Spirituality — Introduction to Yoga and meditation for
professional excellence and stress management.
UNITII  ENGINEERING ETHICS 9
Senses of ‘Engineering Ethics’ — Variety of moral issues — Types of inquiry — Moral dilemmas — Moral
Autonomy — Kohlberg’s theory — Gilligan’s theory — Consensus and Controversy — Models of professional
roles - Theories about right action — Self-interest — Customs and Religion — Uses of Ethical Theories.
UNITIII ENGINEERING AS SOCIAL EXPERIMENTATION 9
Engineering as Experimentation — Engineers as responsible Experimenters — Codes of Ethics — A
Balanced Outlook on Law. .
UNITIV  SAFETY, RESPONSIBILITIES AND RIGHTS 9
Safety and Risk — Assessment of Safety and Risk — Risk Benefit Analysis and Reducing Risk - Respect for
Authority — Collective Bargaining — Confidentiality — Conflicts of Interest — Occupational Crime —
Professional Rights — Employee Rights — Intellectual Property Rights (IPR) — Discrimination.
UNITV  GLOBAL ISSUES . , 8
Multinational Corporations — Environmental Ethics — Computer Ethics — Weapons Development —
Engineers as Managers — Consulting Engineers — Engineers as Expert Witnesses and Advisors — Moral

Leadership —Code of Conduct — Corporate Social Responsibility.
TOTAL: 45 PERIODS
OUTCOMES:
e Upon completion of the course, the student should be able to apply ethics in society, discuss the ethical
issues related to engineering and realize the responsibilities and rights in the society.

TEXT BOOKS: ‘
1. Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, New Delhi,
2003.
2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of India, New
Delhi, 2004.
REFERENCES:
1. Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004.
2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, “Engineering Ethics —Concepts
and Cases”, Cengage Learning, 2009. _ ‘
3. John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi, 2003
4 Edmund G Seebauer and Robert L Barry, “Fundamentals of Ethics for Scientists and
Engineers”, Oxford University Press, Oxford, 2001.
5. Laura P. Hartman and Joe Desjardins, “Business Ethics: Decision Making for Personal Integrity
and Social Responsibility” Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013.
6. World Community Service Centre, * Value Education’, Vethathiri publications, Erode, 2011.
Web sources:

www.onlineethics.org
WWW.nspe.org (}\/-/'P G
www.globalethics.org
www.ethics.org
PRlNCIPAL ——
gathak A.J. College © ngin
M°ha",',?34_ Rajiv Gandhi Salal (OMR)
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C!]enai -603103.
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GE3451 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY LTPC
2 002

COURSE OBJECTIVES: .

» Tointroduce the basic concepts of environment, ecosystems and biodiversity and emphasizeon the
biodiversity of India and its conservation.

» Toimpart knowledge on the causes, effects and control or prevention measures of environmental
pollution and natural disasters.

» To facilitate the understanding of global and Indian scenario of renewable and nonrenewable
resources, causes of their degradation and measures to preserve them. _

 To familiarize the concept of sustainable development goals and appreciate the interdependence
of economic and social aspects of sustainability, recognize and analyze climate changes, concept
of carbon credit and the challenges of environmentalmanagement.

» Toinculcate and embrace sustainability practices and develop a broader understanding on green
materials, energy cycles and analyze the roie of sustainable urbanization.

UNIT I ENVIRONMENT AND BIODIVERSITY
Definition, scope and importance of environment — need for public awareness. Eco-system and

Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem
diversity— values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity — threats
to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and endemic
species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT I ENVIRONMENTAL POLLUTION

Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts .

UNIT Il RENEWABLE SOURCES OF ENERGY
Energy management and conservation, New Energy Sources: Need of new sources. Different types

new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy
conversion. Concept, origin and power plants of geothermal energy.

UNIT IV SUSTAINABILITY AND MANAGEMENT
Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects

of sustainability-from unsustainability to sustainability-millennium development goals, and protocols-
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global,
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon
Credit, Carbon Footprint. Environmental management in industry-A case study.

UNIT V SUSTAINABILITY PRACTICES ’
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment,

Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change.

TOTAL: 30 PERIODS
COURSE OUTCOMES:
CO1:To recognize and understand the functions of environment, ecosystems and biodiversity and
their conservation.
CO2:To identify the causes, effects of environmental pollution and natural disasters and contribute
to the preventive measures in the society.
CO3:To identify and apply the understanding of renewable and non-renewable resources and
contribute to the sustainable measures to preserve them for future generations.
CO4:To recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal development.
CO5:To demonstrate the knowledge of sustainability practices and identify green materials, energy

cycles and the role of sustainable urbanization. \Mf}\"’; -
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TEXT BOOKS:

. Anubha Kaushik and C. P. Kaushik's “Perspectives in Environmental Studies”, 6th Edition,New
Age International Publishers ,2018. '
Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hil, New Delhi,2016.
. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition,
Pearson Education, 2004.

. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case
Studies, Prentice Hall.

Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and
development, Cengage learning.

Environment Impact Assessment Guidelines, Notification of Government of India, 20086.
Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication,London,
1998.

REFERENCES :

R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards’, Vol. | and Il, Enviro Media. 38 . edition 2010.

Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House,
Mumbai, 2001.

Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 2007.
Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, Third
Edition, 2015.

Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient
Blackswan Pvt. Ltd. 2013.
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(Approved by AICTE, New Delhiand Affiliated to Anna University, Chennai)

Certifedby R0S QM 006

DEPARTMENT OF MECHANICAL ENGINEERING

B NASCE

1.3.1 Institution Integrates crosscutting issues Relevant to Professional Ethics,
Gender, Human values, Environment and Sustainability into the curriculum.

S.No | Program | Program Course | Name of Name of Regulation
Code Name Code | the course | the topics | of Anna
University
1 114 Mechanical CME365 | Renewable Environment 2021
Engineering Energy and
Technologies | Sustainability
2 114 Mechanical GES8076 | Professional Professional 2017
Engineering Ethics in ethics
Engineering
3 114 Mechanical OMEF751 | Lean Six Human 2017
Engineering Sigma Values
4 114 Mechanical GE3451 | Environmental | Environment 2021
Engineering Science and and
Sustainability | Sustainability
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TEXTBOOKS:
1. Canter, R.L, “Environmental impact Assessment “, 2nd Edition, McGraw Hill Inc, New
Delhi,1995.

2. Lohani, B., JW. Evans, H. Ludwig, R.R. Everitt, Richard A. Carpenter, and S.L. Tu,
‘Environmental Impact Assessment for Developing Countries in Asia”, Volume 1 — Overview,
Asian Development Bank,1997. '

3. Peter Morris, Riki Therivel “Methods of Environmental Impact Assessment”, Routledge
Publishers,20009.

REFERENCES:

1. Becker H. A., Frank Vanclay,“The International handbook of social impact assessment”
conceptual and methodological advances, Edward Eigar Publishing, 2003.

2. Barry Sadler and Mary McCabe, “Environmental Impact Assessment Training Resource
Manual”, United Nations Environment Programme, 2002,

3. Judith Petts, “Handbook of Environmental impact Assessment Vol. | and II”, Blackweil
Science New York, 1998.

4. Ministry of Environment and Forests EIA Notification and Sectoral Guides, Government of
India, New Delhi, 2010.

OEE351 RENEWABLE ENERGY SYSTEM ' LTPC
: 3003

COURSE OBJECTIVES:

* To Provide knowledge about various renewable energy technologies

* To enable students to understand and design a PV system. ‘. _—

° To provide knowledge about wind energy system. \L—/X >’\/\/}

* To Provide knowledge about various possible hybrid energy systems

¢ To gain knowledge about application of various renewabls energy technologies

" PRINCIPAL

UNIT | INTRODUCTION Mohamed Sathak A.J. College of gineering

| i No.34, Rajiv Gandhi Salai (GMR)
- Primary energy sources, renewable vs. non-renewable primary energy sourcé§ renewanlave '

resources in India, Current usage of renewable energy sources in India, future potentﬁl"iﬁF'ﬁ‘é‘?‘i’éW&ble
energy in power production and development of renewable energy technologies.

UNIT I SOLAR ENERGY ¥ 9
Solar Radiation and its measurements, Solar Thermal Energy Conversion from plate Solar
Cellectors, Concentrating Collectors and its Types, Efficiency and performance of collectors,. Direct
Solar Electricity Conversion from Photovoltaic, types of solar cells and its application of battery
charger, domestic lighting, street lighting, and water pumping, power genseration schemes. Recent
Advances in PV Applications: Building Integrated PV, Grid Connected P Gystems,

UNIT HI WIND ENERGY 9
Wind energy principles, wind site and its resource assessiment, wind assessment, Factors
influencing wind, wind turbine components, wind energy conversicn systems (WECS), Classification
of WECS devices, wind electric generating and control systems, characteristics and applications.
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UNIT IV BIO-ENERGY 9
Energy from biomass, Principle of biomass conversion technologies/process and their
classification, Bio gas generation, types of biogas plants, selection of site for biogas plant,
classification of biogas plants, Advantage and disadvantages of biogas generation, thermal
gasification of biomass, biomass gasifies, Application of biomass and biogas plants and their
economics.

UNITV ~ OTHER TYPES OF ENERGY _ , 9
Energy conversion from Hydrogen and Fuel cells, Geo thermal energy Resources, types of wells,
methods of harnessing the energy, potential in India. OTEC, Principles utilization, setting of OTEC
plants, thermodynamic cycles. Tidal and wave energy: Potential and conversion techniques, mini-
hydel power plants and their economics.

TOTAL: 45 PERIODS

COURSE OUTCOMES:

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

CO1: Attained knowledge about various renewable energy technologies

CO2: Ability to understand and design a PV system.

CO3: Understand the concept of various wind energy system.

CO4: Gained knowledge about various possible hybrid energy systems -

COS: Attained knowledge about various application of renewable energy technologies
REFERENCES

1.

2.
3.
4

Twidell & Wier,‘Renewable Energy Resources’ CRC Press( Taylor & Francis).

Tiwari and Ghosal/ Narosa,'Renewable energy resources’.

D.P.Kothari, K.C.Singhal,'Renewable energy sources and emerging technologies’, P.H.lI.
D.S.Chauhan, S.K. Srivastava, ‘Non — Conventional Energy Resources’, New Age
Publishers, 2006.

B.H.Khan, ‘Non — Conventional Energy Resources’, Tata Mc Graw Hill, 2006.

al -
CO’s-PO’s & PSO’s MAPPING '

PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS [ PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 [ PSO3
co1| 3 | - | - . & | ol —t=mp— : _ : 3 : 3
Coz| 3 | 2 | - 1|9 = - P 1T _ : 2 : 3 3
co3 3 2 R N a - - - - - : 2 2 - :
CO4| 3 | 2 | & | - o e 2 : : z : : 3
€05 | 3. | 2 | & oI Cor e : : : : 3 3
AVG.l 3 | 2 [ & | - 1 s o= - b : : 3 3
1-low, 2 - medium, 3 - high, *-“- no correlation — PRINCIPAL fing
k A.J. College of Engineerir
Mohan':?;‘ag:iw Gandhi Saéai (t?MR)
| igeat - 1T High attur,
OEI351 INTRODUCTION TO INDUSTRIAL INSTRUMENTATION iﬁ&hﬁ&‘ﬁ{oﬁ_
LTPC
3003

COURSE OBJECTIVES:
» Tointroduce common unit operations carried out in process industries.
* Toimpact knowledge about the important unit operations taking place in process industries.
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GE8076 PROFESSIONAL ETHICS IN ENGINEERING LTPC
v 300 3

OBJECTIVE: '
* To enable the students to create an awareness on Engineering Ethics and Human Values to

instill Moral and Social Values and Loyalty and to appreciate the rights of others.

UNIT | HUMAN VALUES _ 10
Morals, values and Ethics — Integrity — Work ethic — Service learning — Civic virtue — Respect for
others — Living peacefully — Caring — Sharing - Honesty — Courage - Valuing time — Cooperation —
Commitment — Empathy — Self confidence — Character — Spirituality — Introduction to Yoga and
meditation for professional excellence and stress management.

UNIT II ENGINEERING ETHICS ‘ 9

Senses of ‘Engineering Ethics’' — Variety of moral issues — Types of inquiry — Moral dilemmas —
Moral Autonomy — Kohlberg's theory — Gilligan’s theory — Consensus and Controversy — Models of
professional roles - Theories about right action — Self-interest — Customs and Religion — Uses of
Ethical Theories. :

UNIT 1l ENGINEERING AS SOCIAL EXPERIMENTATION 9

Engineering as Experimentation — Engineers--as responsible Ekperimenters — Codes of Ethics —
A Balanced Outlook on Law. r By,

UNIT IV SAFETY, RESPONSI’BILITIE-S’EAND'ﬁ]GH.jI’ S 9
Safety and Risk — Assessment of Safety and Risk = Risk Benefit Analysis and Reducing Risk -
Respect for Authority — Co,l,_iect_i_veBargaiﬁing — Confidentiality = Conflicts of Interest — Occupational
Crime - Professional Rights = Employee Rights — Intellectual Property Rights (IPR) -
Discrimination. o Fd ‘- 4

UNIT V GLOBAL ISSUES 8

Multinational Corporations — Environmental -E;;hi&g}-qujpgtgr:‘Eth[cg-,— Weapons Development —

Engineers as Managers — Consulting Engineers — Engineers as Expert Witnesses and Advisors —
Moral Leadership —~Code of Conduct — Corporate Social Responsibility.
' off I ; TOTAL: 45 PERIODS
OUTCOME: . ' I & & 3
*  Upon completion of the course, the student should be able to apply ethics in society, discuss the
ethical issues related to éngineering and realize the responsibilities and rights in the society.

TEXT BOOKS: : ol S=it
1. Govindarajan M, Nal@arajan S, _Sg_nthi_lw!;{umgr V. S, “Engineering Ethics”, Prentice Hall of India,

2. Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, New Delhi,
2003. : ‘

REFERENCES: 7

1. Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004.

2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, “Engineering Ethics — Concepts

and Cases”, Cengage Learning, 2009,

3. Edmund G Seebauer and Robert | Barry, “Fundamentals of Ethics for Scientists and Engineers”,
Oxford University Press, Oxford, 2001.

- John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi, 2003

. Laura P. Hartman and Joe Desjardins, “Business Ethics: Decision Making for Personal Integrity
and Social Responsibility” Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013,

- 6. World Community Service Centre, * Value Education’, Vethathiri publications, Erode, 2011.
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UNIT V EMBEDDED SYSTEM APPLICATION DEVELOPMENT . 9
Case Study of Washing Machine- Automotive Application- Smart card System Application,.

TOTAL: 45 PERIODS
OUTCOMES:
¢ Ability to understand and analyse, linear and digital electronic circuits.

TEXT BOOKS:

1. Rajkamal, ‘Embedded System-Architecture, Programming, Design’, Mc Graw Hill, 2013.
2. Peckol, “Embedded system Design”, John Wiley & Sons,2010

3. Lyla B Das,” Embedded Systems-An Integrated Approach”, Pearson, 2013

REFERENCES:

1. Shibu. K.V, “Introduction to Embedded Systems”, Tata Mcgraw Hill,2009.

2. Elicia White,” Makmg Embeddéd Systems”, O’ Reilly Series,SPD, 2011.

3. Tammy Noergaard, “Embedded Systems Architecture”, Elsevier, 20086.

4. Han-Way Huang, "Embedded system Design Using C8051”, Cengage Learning,2009.
5. Rajib Mall “Real-Time systems Theory and Practice” Pearson Education, 2007.
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e Togain maghts about the importance of lean manufactunng and Six sxgma practices.
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UNITI LEAN & SIX SIGMA BACKGROUND AND FUNDAMENTALS 9
Historical Overview — Definition of quality — What is-six sigma -TQM and Six sigma - lean
manufacturing and six sigma- six sigma and process tolerance — Six sigma and cultural changes —
six sigma capability — six sigma need assessments - implications of quality levels, Cost of Poor
Quality (COPQ), Cost of Doing Nothing - assessment questio-ns

UNIT I THE SCOPE OF TOOLS AND TECHNIQUES A 9
Tools for definition — IPO diagram, SIPOC diagram, Flow dlagram CTQ Tree Project Charter —
Tools for measurement — Check sheets, Histograms, Run Charts, Scatter Diagrams, Cause and
Measurement, Tools for analySIS — Process Mapping, Regressmn anaIySJS RU/CS analysis,
SWOT, PESTLE, Five Whys, interrelationship diagram, overall equipment effectiveness, TRIZ
innovative problem solving — Tools for improvement — Affinity diagram, Normal group technique,
SMED, 58, mistake proofing, Value stream Mapping, forced field analysis — Tools for control —
Gantt chart, Activity network diagram, Radar chart, PDCA cycle, Milestone tracker diagram,
Earned value management.

UNIT 11l SIX SIGMA METHODOLOGIES 9
Design For Six Sigma (DFSS),Design For Six Sigma Method - Failure Mode Effect Analysis
(FMEA), FMEA process - Risk Priority Number (RPN)- Six Sigma and Leadership, committed
leadership — Change Acceleration Process (CAP)- Developing communication plan — Stakeholder

UNIT IV SIX SIGMA IMPLEMENTATION AND CHALLENGES 9
Tools for implementation — Supplier Input Process Output Customer (SIPOC) — Quality Function
Deployment or House of Quality (QFD) - alternative approach —implementation — leadership
training, close communication system, project selection — project management and team -
champion training — customer quality index — challenges — program failure, CPQ vs six sigma,
structure the deployment of six sigma — cultural challenge — customer/internal metrics



UNIT V EVALUATION AND CONTINUOUS IMPROVEMENT METHODS 9
Evaluation strategy — the economics of six sigma quality, Return on six Sigma (ROSS), ROI, poor
project estimates — continuous improvement — lean manufacturing — value, customer focus,
Perfection, focus on waste, overproduction — waiting, inventory in process (IIP), processing waste,
transportation, motion, making defective products, underutilizing people — Kaizen — 5S

TOTAL: 45 PERIODS
OUTCOME: ,
» The student would be able to relate the tools and techniques of lean sigma to increase
productivity - ' e

REFERENCES:

Michael L.George, David Rownalds, Bill Kastle, What is Lean Six Sigma, McGraw — Hill 2003
Thomas Pyzdek, The Six Sigma Handbook, McGraw-Hill,2000

Fred Soleimannejed , Six Sigma, Basic Steps and Implementation, AuthorHouse, 2004
Forrest W. Breyfogle, I, James M. Cupello, Becki Meadows, Managing Six Sigma-A Practical
Guide to Understanding, Assessing, and Implementing the Strategy That Yields Bottom-Line
Success, John Wiley & Sons, 2000 _

5. James P. Womack, Daniel T.Jones, Lean Thinking, Free Press Business, 2003
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OBJECTIVES :
* To give basic knowledge about au on & & 8
* To understand the basic hydraulics and pneumatics systems fo
* To understand the assembly automation . .

r automation

UNIT | AUTOMATION:OF ASSEMBLY LINES Sy, 9
Concept of automation - mechanization and-automation - Concept of automation in industry -
mechanization and automation - classification, balancing of assembly line using available

UNIT I AUTOMATION USING HYDRAULIC SYSTEMS 9
Design aspects of various elements of hydraulic systems such as pumps, valves, filters,
reservoirs, accumulators, actuators, intensifiers etc. - Selection of hydraulic fluid, practical case
studied on hydraulic circuit design and performance analysis - Servo valves, electro hydraulic

valves, proportional valves and their applications.

UNIT Il AUTOMATION USING PNEUMATIC SYSTEMS 9
Pneumatic fundamentals - control elements, position and pressure sensing -logic circuits -
switching circuits - fringe conditions modules and these integration - sequential circuits - cascade
methods - mapping methods — step counter method - compound circuit design - combination
circuit design. Pneumatic equipments - selection of components - design calculations -application -
fault finding — hydro pneumatic circuits - use of microprocessors for sequencing - PLC, Low cost

automation - Robotic circuits.

| | - '/
UNIT IV AUTOMATION USING ELECTRONIC SYSTEMS 9
Introduction - various sensors — transducers - signal processing - servo systems - programming of

microprocessors using 8085 instruction - programmable logic controllers
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REFERENCES:
1. Singh. D.K., “Strength of Materials”, Ane Books Pvt Ltd., New Delhi, 2021.

2. Egor P Popov, “Engineering Mechanics of Solids”, 2™ edition, PHI Learning Pvt. Ltd., New Delhi,

2015.

3 Beer. F.P. & Johnston. E.R. “Mechanics of Materials”, Tata McGraw Hill, 8" Edition, New Delhi

2019.
4. Vazirani. V.N, Ratwani. M.M, Duggal .S.K “Analysis of Structures: Analysis, Design and

Detailing of Structures-Vol.1", Khanna Publishers, New Delhi 2014.
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« Tointroduce the basic concepts of environment, ecosystems and biodiversity and emphasize
on the biodiversity of India and its conservation.

e To impart knowledge on the causes, effects and control or prevention measures of
environmental pollution and natural disasters. “

» Tofacilitate the understanding of global and Indian scenario of renewable and nonrenewable
resources, causes of their degradation and measures to preserve them.

e To familiarize the concept of sustainable development goals and appreciate the
interdependence of economic and social aspects of sustainability, recognize and analyze
climate changes, concept of carbon credit and the challenges of environmental
management.

« To inculcate and embrace sustainability practices and develop a broader understanding on
green materials, energy cycles and analyze the role of sustainable urbanization.

UNIT I ENVIRONMENT AND BIODIVERSITY 6
Definition, scope and importance of environment — need for public awareness. Eco-system and
Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem
diversity— values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity — threats
to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and endemic
species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT Il ENVIRONMENTAL POLLUTION 6
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts.

UNIT HI RENEWABLE SOURCES OF ENERGY 6
Energy management and conservation, New Energy Sources: Need of new sources. Different types
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy
conversion. Concept, origin and power plants of geothermal energy.




UNIT IV SUSTAINABILITY AND MANAGEMENT 6
Development, GDP, Sustainability- concept, needs and challenges-economic, social and aspects of
sustainability-from unsustainability to sustainability-millennium development goals, and protocols-
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global,
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon
Credit, Carbon Footprint. Environmental management in industry-A case study.

UNIT V SUSTAINABILITY PRACTICES 6

Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment,
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-

economical and technological change.
TOTAL : 30 PERIODS

OUTCOMES:

« Torecognize and understand the functions of environment, ecosystems and biodiversity and
their conservation.

e Toidentify the causes, effects of environmental pollution and natural disasters and contribute
to the preventive measures in the society.

« To identify and apply the understanding of renewable and non-renewable resources and
contribute to the sustainable measures to preserve them for future generations.

» To recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal development.

« To demonstrate the knowledge of sustainability practices and identify green materials,
energy cycles and the role of sustainable urbanization.

TEXT BOOKS:

1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition,
New Age International Publishers ,2018.

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi,
2016.

3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition,
Pearson Education, 2004.

4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case
Studies, Prentice Hall.

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and
development, Cengage Ieamlng

6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006.

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication,
London, 1998. '

REFERENCES :

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards’, Vol. | and I, Enviro Media. 38 . Edition 2010.

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House,

Mumbai, 2001.

3. Dharmendra S. Sengar, ‘Environmental law', Prentice hall of India PVT. LTD, New Delhi,
2007.

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, Third
Edition, 2015.

5. Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient

Blackswan Pvt. Ltd. 2013.
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