
 

GE3451 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY                      L  T  P C 

2 0  0 2 

COURSE OBJECTIVES: 

 To introduce 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. 

 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 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 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 III             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 

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. 

TEXTBOOKS: 

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,  engage 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. I and II,  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- PO’s & PSO’s MAPPING 

 

CO 

PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

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

2 3 2 - - - 3 3 - - - - 2 - - - 

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

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

 

 

 

 

 

 

 

 



 

GE3752 TOTAL QUALITY MANAGEMENT                                     L T P C 

3 0 0 3 

COURSE OBJECTIVES: 

 Teach the need for quality, its evolution, basic concepts, contribution of quality gurus, TQM 

framework, Barriers and Benefits of TQM. 

 Explain the TQM Principles for application. 

 Define the basics of Six Sigma and apply Traditional tools, New tools, Benchmarking and 

FMEA. 

 Describe Taguchi's Quality Loss Function, Performance Measures and apply Techniques like 
QFD, TPM, COQ and BPR. 

 Illustrate and apply QMS and EMS in any organization. 

UNIT I        INTRODUCTION                                                                                                            9 

Introduction - Need for quality - Evolution of quality - Definition of quality - Dimensions of product and 
service quality –Definition of TQM-- Basic concepts of TQM - Gurus of TQM (Brief introduction) -- TQM 
Framework- Barriers to TQM –Benefits of TQM. 

UNIT II       TQM PRINCIPLES                                                                                                         9 

Leadership - Deming Philosophy,  Quality Council, Quality statements and  Strategic planning- 

Customer Satisfaction –Customer Perception of Quality, Feedback, Customer complaints, Service Quality, 

Kano Model and Customer retention – Employee involvement – Motivation, Empowerment, Team and 

Teamwork, Recognition & Reward and Performance Appraisal-- Continuous process improvement –Juran 

Trilogy, PDSA cycle, 5S and Kaizen - Supplier partnership – Partnering, Supplier selection, Supplier Rating 

and Relationship development. 

UNIT III      TQM TOOLS & TECHNIQUES I                                                                                     9 

The seven traditional tools of quality - New management tools - Six-sigma Process Capability- Bench marking 

- Reasons to benchmark, Benchmarking process, What to Bench Mark, Understanding Current Performance, 

Planning, Studying Others, Learning from the data, Using the findings, Pitfalls and Criticisms of 

Benchmarking - FMEA - Intent , Documentation, Stages: Design FMEA and Process FMEA. 

UNIT IV     TQM TOOLS & TECHNIQUES II                                                                                   9 

Quality circles – Quality Function Deployment (QFD) - Taguchi quality loss function – TPM – 

Concepts, improvement needs – Performance measures- Cost of Quality - BPR. 

  

 



 

UNIT V      QUALITY MANAGEMENT SYSTEM               9                                                                

Introduction-Benefits of ISO Registration-ISO 9000 Series of Standards-Sector-Specific Standards - 

AS 9100, TS16949 and TL 9000-- ISO 9001 Requirements-Implementation-Documentation- Internal   

Audits-Registration-ENVIRONMENTAL   MANAGEMENT   SYSTEM:   Introduction—ISO 14000 

Series Standards—Concepts of ISO 14001—Requirements of ISO 14001-Benefits of EMS. 

TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

CO1: Ability to apply TQM concepts in a selected enterprise. 

CO2: Ability to apply TQM principles in a selected enterprise. 

CO3: Ability to understand Six Sigma and apply Traditional tools, New tools, Benchmarking and FMEA. 

CO4: Ability to understand Taguchi's Quality Loss Function, Performance Measures and apply QFD, 

TPM, COQ and BPR. 

CO5: Ability to apply QMS and EMS in any organization. 

TEXT BOOK: 

1. Dale H.Besterfiled, Carol B.Michna,Glen  H.  Besterfield,Mary B.Sacre,Hemant Urdhwareshe and 
RashmiUrdhwareshe, ―Total Quality Management‖, Pearson Education Asia,   Revised Third Edition, Indian 
Reprint, Sixth Impression,2013. 

REFERENCES: 

1.  Joel.E. Ross, ―Total Quality Management – Text and Cases‖, Routledge.,2017. 

2.  Kiran.D.R, ―Total Quality  Management:  Key concepts and case studies,  Butterworth  – Heinemann Ltd, 
2016. 

3.  Oakland, J.S. ―TQM – Text with Cases‖, Butterworth – Heinemann Ltd., Oxford, Third Edition,2003. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

CE3032 CLIMATE CHANGE ADAPTATION AND MITIGATION 

COURSE OBJECTIVE: 

 To impart knowledge on the global warming, the impact of climate change on society and 

the adaptation and mitigation measures to the students 

UNIT I         INTRODUCTION                                                                                                            9 

Atmosphere – weather and Climate - climate parameters – Temperature, Rainfall, Humidity, Wind 

– Global ocean circulation – El Nino and its effect -  Carbon cycle 

UNIT II        ELEMENTS RELATED TO CLIMATE CHANGE                                                          7 

Greenh ouse gases - Total carbon dioxide emissions by energy sector – industrial, commercial, 

transportation, residential – Impacts – air quality, hydrology, green space - Causes of global and regional 

climate change – Changes in patterns of temperature, precipitation and sea level rise – Greenhouse effect 

UNIT III       IMPACTS OF CLIMATE CHANGE                                                                             10 

Effects of Climate Changes on living things – health effects, malnutrition, human migration, socioeconomic 

impacts- tourism, industry and business, vulnerability assessment- infrastructure, population and sector – 

Agriculture, forestry, human health, coastal areas 

UNIT IV       MITIGATING CLIMATE CHANGE                                                                                 9 

IPCC Technical Guidelines for Assessing Climate Change Impact and Adaptation -Identifying adaption 

options – designing and implementing adaption measures – surface albedo environment- reflective roofing and  

reflective paving – enhancement of evapotranspiration - tree  planting programme – green roofing strategies – 

energy conservation in buildings – energy efficiencies – carbon sequestration. 

UNIT V        ALTERNATE FUELS AND RENEWABLE ENERGY                                             10 

Energy source – coal, natural gas – wind energy,  hydropower,  solar energy,  nuclear energy, 

geothermal energy – biofuels – Energy policies for a cool future - Energy Audit. 

 TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

CO1 an insight into carbon cycle, physical basis of the natural greenhouse effect, including the 

meaning of the term radioactive forcing, climate change, global warming  and measures to adapt and to 

mitigate the impacts of climate change 

 

            



 

 

CO2 understanding on the growing scientific consensus established through the IPCC as well as the 

complexities and uncertainties 

CO3 ability to plan climate change mitigation  and  adaptation   projects  including the use of alternate 

fuels and renewable energy 

CO4 Gain in-depth knowledge on climate models 

CO5 Post process the model outputs for climate impact assessment,  know  about  adaptation strategies 

TEXTBOOKS: 

1.  Ruddiman W.F, freeman W.H. and Company, ―Earth‟s Climate Past and Future‖, 2001 

2.  Velma. I. Grover ―Global Warming and Climate‖ Change. Vol I an II. Science Publishers, 2005. 

3.  Dash  Sushil  Kumar,  ―Climate  Change  –  An  Indian  Perspective‖,  Cambridge  University 

Press India Pvt. Ltd, 2007 

 

REFERENCES: 

1.  IPCC Fourth Assessment Report, Cambridge University Press, Cambridge, UK, 2007 

2.  Thomas   E,   Lovejoy   and   Lee   Hannah   ―Climate   Change   and   Biodiversity‖,   TERI 

Publishers, 2005 

3.  Jan  C.  van  Dam,  Impacts  of  ―Climate  Change and  Climate  Variability  on  Hydrological 

Regimes‖, Cambridge University Press, 2003. 

 

 

 

 

 

 

 

 



 

 

CCE333 ENVIRONMENTAL IMPACT ASSESSMENT 

COURSE OBJECTIVES: 

 To  expose  the  students  to  the  need,  methodology,  documentation  and  usefulness  of 

environmental impact assessment and to develop the skill to prepare environmental management plan. 

 To provide knowledge related to the broad field of environmental risk assessment, important processes 
that control contaminant transport and tools that can be used in predicting and managing human health 
risks. 

UNIT I             INTRODUCTION                                                                                                     9 

Historical development of Environmental Impact Assessment (EIA). Environmental Clearance- EIA in project 

cycle. legal and regulatory aspects in India – types and limitations of EIA –EIA process screening – scoping - 

terms of reference in EIA- setting – analysis – mitigation. Cross sectoral issues –public hearing in EIA- EIA 

consultant accreditation. 

UNIT II            IMPACT INDENTIFICATION AND PREDICTION                                                 10 

Matrices – networks – checklists – cost benefit analysis – analysis of alternatives – expert systems in EIA. 

prediction tools for EIA – mathematical modelling for impact prediction – assessment of impacts – air – water 

– soil – noise – biological –– cumulative impact assessment 

UNIT III           SOCIO-ECONOMIC IMPACT ASSESSMENT                                                        8 

Socio-economic impact assessment - relationship between social impacts and change in community and 

institutional arrangements. factors and methodologies- individual and family level impacts. communities in 

transition-rehabilitation 

UNIT IV    EIA DOCUMENTATION AND ENVIRONMENTAL MANAGEMENT PLAN           9 

Environmental management plan - preparation, implementation and review – mitigation and 

rehabilitation plans – policy and guidelines for planning and monitoring programmes – post project 

audit – documentation of EIA findings – ethical and quality aspects of environmental impact 

assessment 

UNIT V           CASE STUDIES                                                                                                       9 

Mining, power plants, cement plants, highways, petroleum refining industry, storage & handling of 

hazardous chemicals, common hazardous waste facilities, CETPs, CMSWMF, building and 

construction projects. 

TOTAL: 45 PERIODS  

                            

 



 

COURSE OUTCOMES: 

CO1    Apply the principle of limit state design for concrete pipe design 

CO2    Do structural design of Water tanks 

CO3    Design the water treatment plant Structures. 

CO4    Design the components of wastewater treatment plant structures. 

CO5    Apply the knowledge of structural design to various environmental engineering structures. 

 

REFERENCES: 

1. Canter, L.W., "Environmental Impact Assessment", McGraw Hill, New York. 1996 

2. Lawrence, D.P., "Environmental Impact Assessment – Practical solutions to recurrent problems", 

Wiley-Interscience, New Jersey. 2003 

3. World Bank –Source book on EIA 

4. Cutter, S.L., "Environmental Risk and Hazards", Prentice-Hall of India Pvt. Ltd., New Delhi, 1999. 

5.  Kolluru  Rao,  Bartell Steven,  Pitblado  R  and Stricoff  ―Risk  Assessment  and  Management 

Handbook‖, McGraw Hill Inc., New York,1996. 

6. K. V. Raghavan and A A. Khan, "Methodologies in Hazard Identification and Risk Assessment", 

Manual by CLRI, 1990. 

7.  Sam  Mannan,  Lees'  Loss  Prevention  in  the  Process  Industries,  Hazard  Identification, 

Assessment and Control, 4th Edition, Butterworth Heineman, 2012. 

COs- PO’s & PSO’s MAPPING 

 

 

CO’s 

PO’s PSO’s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

1      2 3 3     2   

2 3 2 3 2 2   3 2   1  2 2 

3  2 3 2 2   3 2   1  2  

4   3  3 2 2 2 2 1 1   2 2 

5 3   2    2        

Avg. 3 2 3 2 2 2 2 3 2 1 1 1 2 2 2 

 

1.low, 2-medium, 3-high, ‘-“- no correlation 

 

 

 



 

 

CE3033 SOLID AND HAZARDOUS WASTE MANAGEMENT 

COURSE OBJECTIVE 

 To impart knowledge and skills relevant  to minimization,  storage, collection, transport, 

recycling, processing and disposal of solid and hazardous wastes including the related 

regulations, engineering principles, design criteria, methods and equipment. 

Sources and types of solid and hazardous wastes - need for solid and hazardous waste management– 

salient features of  latest Indian legislations on  management and  handling  of  solid  wastes, 

hazardous wastes, biomedical wastes, electronic wastes, construction and demolition wastes, 

plastics and discarded lead acid batteries – elements of integrated waste management and roles of 

stakeholders - seven elements and seven step approach to integrated solid waste management 

planning. 

UNIT II     WASTE CHARACTERIZATION SOURCE REDUCTION AND RECYCLING                 9 

Waste sampling and characterization plan - waste generation rates and variation – physical composition, 

chemical and biological properties – hazardous characteristics – ignitability, corrosivity and TCLP tests –

source reduction, segregation and onsite storage of wastes – waste exchange - extended producer 

responsibility - recycling of plastics, C&D wastes and E wastes. 

UNIT III     WASTE COLLECTION TRANSPORT AND MATERIAL RECOVERY                           9 

Door to door collection of segregated solid wastes - analysis of hauled container and stationery container 

collection systems - compatibility, storage, labeling and handling of hazardous wastes – principles and design 

of transfer and transport facilities - hazardous waste transport and manifests - mechanical processing and 

material separation technologies – Size reduction – size separation - density separation - magenetic separation 

– compaction – principles and design of material recovery facilities – physico chemical treatment of hazardous 

wastes - solidification and stabilization – case studies on waste collection and material recovery 

UNIT IV    BIOLOGICAL AND THERMAL PROCESSING OF WASTES                                        9 

Biological and thermos-chemical conversion technologies – composting – biomethanation – incineration – 

pyrolysis- plasma arc gasification –principles and design of biological and thermal treatment facilities - MSW 

processes to energy with high-value products and specialty By-products - operation of facilities and 

environmental controls - treatment of biomedical wastes – case studies and emerging waste processing 

technologies. 

 

 

 

 



 

 

UNIT V     WASTE DISPOSAL                                                                                                         9 

Sanitary and secure landfills - components and configuration– site selection - liner and cover systems - geo 

synthetic clay liners and geo membranes - design of sanitary landfills and secure landfills- leachate collection, 

treatment and landfill gas management – landfill construction and operational controls - landfill closure and 

environmental monitoring – landfill bioreactors – rehabilitation of open dumps and biomining of dumpsites-

remediation of contaminated sites- Case studies 

TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

On completion of the course, the student is expected to be able to 

CO1 Explain the various functional elements of solid and hazardous waste management including the 

associated legal, health, safety, and cultural issues as well as responsibilities of different stakeholders 

CO2 Apply the knowledge of science and engineering fundamentals to characterize different types of 

solid and hazardous wastes, assess the factors affecting variation and assess performance of waste 

treatment and disposal systems 

CO3 Design of systems and processes to meet specified needs of waste minimization, storage, 

collection, transport, recycling, processing and disposal. 

CO4 Select appropriate methods for processing and disposal of solid and hazardous wastes, taking 

into account the impact of the solutions in a sustainability context 

CO5 Conduct research pertinent to solid and hazardous waste management and communicate 

effectively to different stakeholders as well as engage in independent lifelong learning 

REFERENCES: 

1.  George  Tchobanoglous,  Hilary  Theisen  and  Samuel  A,  Vigil,  ―Integrated  Solid  Waste 

Management, Mc-Graw Hill India, First edition, 2015. 

2.  CPHEEO, ―Manual on Municipal Solid waste management,Vol I, II and III, Central Public Health 

and Environmental Engineering Organisation , Government of India, New Delhi, 2016. 

3.  William A. Worrell, P. Aarne Vesilind, Christian Ludwig, Solid Waste Engineering – A Global 

erspective, 3rd Edition, Cengage Learning, 2017. 

 

                     



 

4.  Michael D. LaGrega, Philip L Buckingham, Jeffrey C. E vans and "Environmental Resources 

Management,  Hazardous  waste  Management",  Mc-Graw  Hill  International  edition,  New 

York,2010. 

5.  John Pitchtel,Waste Management Practices, CRC Press,Taylor and Francis Group,2014. 

6.  Gary C. Young, Municipal Solid Waste to Energy Conversion Processes: Economic, Technical, and 

Renewable Comparisons, Wiley, 2010  

7.  Cherry P M, Solid and Hazardous Waste Management, CBS publishers and distributors Pvt 

Ltd, 2018. 

8.Rao M.N, Razia Sultana, Sri Harsha Kota, solid and hazardous waste management – Science and 

Engineering , Butterworth-Heinemann, 2016 

COs- PO’s & PSO’s MAPPING 

PO/PSO Course Outcome Over all 

Correlation of 

COs to POs 

CO1 CO2 CO3 CO4 CO5 

PROGRAMOUTCOMES(PO) 

PO1 Knowledge of Engineering Sciences  3    3 
PO2 Problem analysis 3 2  2 2 2 
PO3 Design / development of 

solutions 

  
 

3 

  
 

3 
PO4 Investigation  2   2 2 
PO5 Modern Tool Usage  2  2  2 
PO6 Engineer and Society 2   2  2 
PO7 Environment and sustainability 2   2  2 
PO8 Ethics    2  2 
PO9 Individual and Team work  2 2   2 
PO10 Communication     1 1 
PO11 Project Management and Finance    2  2 
PO12 Life Long Learning     1 1 

PROGRAM SPECIFIC OUTCOMES (PSO) 
PSO1 Knowledge of Civil 

Engineering discipline 

 

3 

 

2 

 

3 

 

3 

 
 

3 
 

PSO2 

Critical analysis of Civil 

Engineering problems and 
innovation 

 

2 

 

2 

 

2 

 

2 

 

2 

 

2 

 

PSO3 

Conceptualization and evaluation 

of engineering solutions to Civil 

Engineering Issues 

 
 

 

3 

 

 

3 

  
 

 

3 
 

 



 

CE3034  ENVIRONMENTAL POLICY AND LEGISLATIONS                          L T P C 

3 0 0 3 

COURSE OBJECTIVES: 

 The course will analyze the legislative and judicial responses to environmental problems and the 

administrative system of environment related laws such as air, water, land, and hazardous substances 

etc. Environment advocacy and approaches for using litigation in environment protection will 

receive special attention 

UNIT I INTRODUCTION TO ENVIRONMENTAL LEGISLATIONS AND INTERNATIONAL 

SCENARIO                                                                                                                            9 

Significance of Environmental Law -International Environmental Law -Development of International 

Environmental Law -Source and General principals of International Environmental Law –General rights and 

obligations of States -General Issues of the international law related to environmental protection  -

Stockholm  Declaration-Rio  Declaration  on  Environment  and  Development-Basel Convention on the 

Control of Trans boundary Movement of Hazardous Wastes and their disposal- Convention  of  Biological  

Diversity-U.N  Frame  Work  Convention  on  Climate  Change-Montreal Protocol on Substances that deplete 

Ozone Layer-Kyoto Protocol. 

UNITII INDIAN CONSTITUTIONS AND ENVIRONMENTAL PROTECTION                              9 

Indian Constitution and Environmental Protection -Constitutional provisions concerning Environment 

Articles 14,15,(2) (b) 19 (e),21,31,32,38,39,42,47, 48-A,49,51,51-A: Indian Environmental Policy 

2006  Administrative  machinery for  pollution  control  Common  Law  &  Criminal  Law  Nuisance, 

Negligence, Strict liability and Absolute liability, Provisions of IPC relating to environmental problems 

(public nuisance u/s 268 and others (Sections 269,270,277,284,285,286,425 to 440) Section 133 of 

Cr.P.C. 

NIT III   REMEDIES FOR ENVIRONMENTAL POLLUTION                 9 

Common Law Remedies/Remedies under Law of Tort – Penal Remedies – Indian Penal Code and 

Code of Criminal Procedure – Remedies under Constitutional Law – Writs – Public Interest Litigation 

- Public Liability Insurance Act, 1991 – The National Green Tribunal Act 2010 

UNIT IV   MAJOR INDIAN LEGISLATIONS                                                                                    9 

Water Act (1974) Air Act (1981) Environmental Protection Act (1986) Major Notifications, The Municipal 

solid Wastes (Management and Handling) Rules 2000-Bio Medical Wastes (Management and Handling) Rules 

1998- Hazardous Wastes (Management and Handling Rules 1989- Environment Impact Assessment 

Notifications- Coastal Regulation Zone Notification- Public Hearing Notifications. 

 

 



 

 

UNIT V    ENVIRONMENT AND DEVELOPMENT CASE LAWS                                                    9 

Meaning and concept of development - Its impact on environment; conflict between environment and 

development, Concept of Sustainable Development., Polluter Pay Principle, Precautionary Principle, Public 

Trust Doctrine. Landmark Judgments - Olium gas leakage case, Rural Litigation and Entitlement Kendra, 

Dehradun, (1985) Supp SCC 487) Vellore Citizen Welfare Forum v. Union of India, (1996) 5SCC 647) Ganga 

Pollution case (1988) I SCC) S. Jagannath v. UOI (1997) SCC867) Vellore Citizens welfare forum case M.C. 

Mehta V. Kamalnath (1997) I SCC 388) 

TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

On completion of the course, the student is expected to be able to 

CO1   Understand origins and sources of environmental laws, and understand how and by whom 

environmental laws are made and interpreted 

CO2   Understand the key principles of, and actors within, environmental laws 

CO3   Understand the National Environmental Policy and Various Legislations enacted in line with 

Policy 

CO4   Critically analyze environmental laws within various contexts and to evaluate laws against 

procedural and substantive criteria. 

CO5   Understand and the Legal system operating in India and will be in a position to prepare 

compliance reports for getting environmental clearance 

REFERENCES 

1. Leelakrishnan P., Environmental Law in India, Butterworths,1998 

2. Leelakrishnan P., Environmental Case Book, Lexis Nexis, 2000 

3. Shanthakumar S. , Environmental Law – An Introduction, Butterworths,2004 

4. Shyam Diwan and Armin Rosencranz, Enviromental Law and Policy in India, Oxford, 2001 

 

 

 



 

                     CCE332 ENVIRONMENTAL HEALTH AND SAFETY                               

COURSE OBJECTIVE: 

• To educate overview of EHS in industries and related Indian regulations, types of Health 

hazards, effect, assessment and control methods and EHS Management System 

UNIT I             INTRODUCTION                                                                                                       9 

Need for developing Environment, Health and Safety systems in work places- International initiatives, 

National Policy and Legislations on EHS in India - Regulations and Codes of Practice - Role of trade 

union safety representatives - Ergonomics. 

UNIT II            OCCUPATIONAL HEALTH AND HYGIENE                                                          10 

Definition of occupational health and hygiene - Categories of health hazards – Exposure pathways and 

human responses–Exposure Assessment-occupational exposure limits - Hierarchy of control measures 

- Role of personal protective equipment and the selection criteria 

UNIT III           WORKPLACE SAFETY AND SAFETY SYSTEMS                                                11 

Features of Satisfactory and Safe design of work premises – good housekeeping - lighting and color, 

Ventilation and Heat Control, Noise, Chemical and Radiation Safety – Electrical Safety – Fire Safety – 

Safety at Construction sites, ETP – Machine guarding – Process Safety, Working at different levels 

UNIT IV          HAZARDS AND RISK MANAGEMENT                                                                    8 

Safety appraisal – Job Safety Analysis-Control techniques – plant safety inspection – Accident 

investigation - Analysis and Reporting – Hazard and Risk Management Techniques –Onsite and Offsite 

emergency Plans. Employee Participation- Education and Training- Case Studies 

UNIT V           ENVIRONMENTAL HEALTH AND SAFETY MANAGEMENT                                 7 

Concept of Environmental Health and Safety Management – Elements of Environmental Health and 

Safety Management Policy and implementation and review – ISO 45001-Strucure and Clauses-Case 

Studies  

TOTAL: 45 PERIODS  

COURSE OUTCOMES: 

 After completion of this course, the students are expected to be able to understand: 

CO1    Need for EHS in industries and related Indian regulations 

CO2    Various types of Health hazards, effect, assessment and control methods 

 



 

 

CO3    Various safety systems in working environments 

CO4    The methodology for preparation of Emergency Plans and Accident investigation 

CO5    EHS Management System and its elements 

REFERENCES 

1.  Industrial Health and Safety Acts and Amendments, by Ministry of Labour and Employment, 
Government of India 

2.  Fundamentals of Industrial Safety and Health by Dr.K.U.Mistry, Siddharth Prakashan, 2012 

3.  The  Facility  Manager's  Guide  to  Environmental  Health  and  Safety  by  Brian  Gallant, 
Government Inst Publ., 2007. 

4.  Effective Environmental, Health, and Safety Management Using the Team Approach by Bill 

Taylor, Culinary and Hospitality Industry Publications Services, 2005. 

5.  Environmental  and  Health  and  Safety  Management  by  Nicholas  P.Cheremisinoff  and 

Madelyn L. Graffia, William Andrew Inc. NY, 1995 

COs- PO’s & PSO’s MAPPING 

 

 

CO’s 

PO’s PSO’s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

1  3  3  3  3 2  1 2  2  

2 2 2 2 3     2   3 2 2  

3   2  3 3 1 1 2  2 3    

4   3 2  1 2      2 2 2 

5 1    2    1  1  1   

Avg. 2 3 2 3 3 3 1 2 2  1 2 2 2 2 

1.low, 2-medium, 3-high, ‘-“- no correlation 

 

 

                                       

 

 

 

 



 

 

CE3041 WATER QUALITY AND MANAGEMENT 

COURSE OBJECTIVES: 

• To understand the fundamentals of mathematical models and their importance in water quality 

modelling, and to impart the skills to use water quality modelling software for surface and groundwater 

quality modelling. 

UNIT I MODELLING INSIGHTS                                                                                         9 

Engineers and Mathematical models-Water quality models – historical development - different types of 

models-- steps in model development - importance of model building.- calibration and verification of 

models- finite element, finite difference and finite volume methods. 

UNIT II   POLLUTION TRANSPORT                                                                                    9 

Transport phenomena – advection, diffusion, dispersion- contamination transport in surface and 

subsurface water - Simple transport models –steady state and time variable solutions- conservation of 

mass, momentum and energy balance, governing equation for contaminant fate and transport 

UNIT III SURFACE WATER QUALITY MODELLING                                                          9 

Water quality modeling of streams, lakes and estuaries – water quality– model sensitivity – assessing 

model performance; Models for dissolved oxygen, pathogens and COD, BOD-Streeter Phelp‘s model 

for point and distributed sources – modified streeter Phelp‘s equations. 

UNIT IV          GROUNDWATER QUALITY MODELLING                                                      9 

Groundwater flow and mass transport of solutes – groundwater quality modelling using numerical 

methods – Parameters, Input-output stresses, Initial and Boundary conditions-   degradation of organic 

compounds in subsurface – Model calibration : steady state and unsteady state – sensitivity analysis – 

Model validation –seawater intrusion – basic concepts and modelling. 

UNIT V  WATER QUALITY MANAGEMENT MODELS                                                     9 

Exposure to surface water and groundwater quality modelling software‘s – MIKE 21, WASP, QUAL2E 

and MODFLOW – demonstration – case studies – Modeling multilayer groundwater flow system – 

Artificial recharge feasibility through modeling – Groundwater contamination, restoration and 

management.  

TOTAL: 45 PERIODS 

 

                                           



 

COURSE OUTCOMES: 

•  On completion of the course, the students are able to 

CO1 Know about the principles of water quality modelling. 

 CO2 Understand the pollutant transport phenomena in surface and groundwater. 

CO3 Apply the knowledge of surface water quality modelling to predict the water quality of rivers, 

lakes and estuary. 

CO4 Predict the groundwater contamination transport. 

CO5 Predict water quality of surface and sub surface water using numerical solution. 

REFERENCES: 

1.  Steven C. Chapra, ―Surface Water Quality Modelling‖, Tata McGraw-Hill Companies, Inc., New 

Delhi2018. 

2.  ―Water Quality Modelling for Rivers and Streams‖ Authors: Benedini, Marcello, Tsakiris, George, 

Springer Netherlands2017. 

3.  ―Hydrodynamics and Water Quality: Modelling Rivers, Lakes, and Estuaries‖, Zhen-Gang  Ji, 

John Wiley & Sons,2018. 

4.  ―Modelling Groundwater Flow and Contaminant Transport By Jacob Bear, A. H.-D. Cheng, 

Springer Science & Business Media,2010. 

5.  ―Mathematical Modelling of Groundwater Pollution‖ Ne-Zheng Sun, Alexander Sun, Springer 

New York, 2012 

                                                    

 

 

 

 

 

 

 

 



 

 

CES336  ENVIRONMENTAL QUALITY MONITORING AND ANALYSIS 

COURSE OBJECTIVES: 

 •           To understand and study the complexity of the environment in relation to pollutants generated 

due to industrial activity. 

• To analyze the quality of the environmental parameters and monitor the same for the purpose of 

environmental risk assessment. 

UNIT I: ENVIRONMENTAL MONITORING AND STANDARDS                                                      9 

Introduction- Environmental Standards- Classification of Environmental Standards- Global 

Environmental Standards-  Environmental Standards in India- Ambient air quality standards- water 

quality standard- Environmental Monitoring-Need for environmental monitoring- Concepts of 

environmental monitoring- Techniques of Environmental Monitoring. 

UNIT II: MONITORING OF ENVIRONMENTAL PARAMETERS                                                      9 

Current Environmental Issues- Global Environmental monitoring programme-International 

conventions- Application of Environmental Monitoring- Atmospheric Monitoring - screening 

parameters – Significance of environmental sampling- sampling methods – water sampling - sampling 

of ambient air-sampling of flue gas. 

UNIT III: ANALYTICAL METHODS FOR ENVIRONMENTAL MONITORING                                 9 

Classification of Instrumental Method- Analysis of Organic Pollutants by Spectrophotometric methods 

-Determination of nitrogen, phosphorus and, chemical oxygen demand (COD) in sewage; Biochemical 

oxygen demand (BOD)- Sampling techniques for air pollution measurements; analysis of particulates 

and air pollutants like oxides of nitrogen, oxides of sulfur, carbon monoxide, hydrocarbon; 

Introduction to advanced instruments for environmental analysis 

UNIT IV : ENVIRONMENTAL MONITORING PROGRAMME (EMP) & RISKASSESSMENT        9 

Water quality monitoring programme- national water quality monitoring- Parameters for National 

Water Quality Monitoring- monitoring protocol; Process of risk assessment- hazard identification- 

exposure assessment- dose-response assessment; risk characterization. 

UNIT V: AUTOMATED DATA ACQUISITION AND PROCESSING                                                 9 

Data Acquisition for Process Monitoring and Control - The Data Acquisition System - Online Data 

Acquisition, Monitoring, and Control - Implementation of a Data Management System - Review of 

Observational Networks -Sensors and transducers- classification of transducers- data acquisition 

system- types of data acquisition systems- data management and quality control; regulatory overview.  

TOTAL: 45 PERIODS 

 

 



 

  

COURSE OUTCOMES 

After completion of this course, the students will know 

CO1 Basic concepts of environmental standards and monitoring. 

CO2 the ambient air quality and water quality standards; 

CO3 the various instrumental methods and their principles for environmental monitoring 

CO4 The significance of environmental standards in monitoring quality and sustainability of the 

environment. 

CO5 the various ways of raising environmental awareness among the people. 

CO6 Know the standard research methods that are used worldwide for monitoring the environment. 

TEXTBOOKS 

1.  Environmental  monitoring  Handbook,  Frank  R.  Burden,  ©  2002  by  The  McGraw-Hill 

Companies, Inc. 

2.Handbook of environmental analysis: chemical pollutants in the air, water, soil, and soild wastes / 

Pradyot Patnaik, © 1997 by CRC Press, Inc 

REFERENCES 

1.   Environmental monitoring / edited by G. Bruce Wiersma, © 2004 by CRC Press LLC. 

2.  H. H. Willard, L. L. Merit, J. A. Dean and F. A. Settle, Instrumental Methods of Analysis, CBP 

Publishers and Distributors, New Delhi, 1988. 

3.  Heaslip, G. (1975) Environmental Data Handling. John Wiley & Sons. New York. 
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CES335 GREEN TECHNOLOGY 

COURSE OBJECTIVE: 

• To acquire knowledge on green systems and the environment, energy technology and 

efficiency, and sustainability. 

•         To provide green engineering solutions to energy demand, reduced energy footprint. 

UNIT I PRINCIPLES OF GREEN CHEMISTRY                                                                    9 

Historical Perspectives and Basic Concepts. The twelve Principles of Green Chemistry and green 

engineering. Green chemistry metrics- atom economy, E factor, reaction mass efficiency, and other 

green chemistry metrics, application of green metrics analysis to synthetic plans. 

UNIT II  POLLUTION TYPES                                                                                                  9 

Pollution – types, causes, effects, and abatement. Waste – sources of waste, different types of waste, 

chemical, physical and biochemical methods of waste minimization and recycling. 

UNIT III  GREEN REAGENTS AND GREEN SYNTHESIS                                                      9 

Environmentally benign processes- alternate solvents- supercritical solvents, ionic liquids, water as a 

reaction medium, energy-efficient design of processes- photo, electro and sono chemical methods, 

microwave-assisted reactions 

UNIT IV DESIGNING GREEN PROCESSES                                                                          9 

Safe design, process intensification, in process monitoring. Safe    product and process design – Design 

for degradation, Real-time Analysis for pollution prevention, inherently safer chemistry for accident 

prevention 

UNIT V GREEN NANOTECHNOLOGY                                                                                  9 

Nanomaterials for water treatment, nanotechnology for renewable energy, nanotechnology for 

environmental remediation and waste management, nanotechnology products as potential substitutes 

for harmful chemicals, environmental concerns with nanotechnology 

TOTAL: 45 PERIODS 

COURSE OUTCOMES 

CO1: To understand the principles of green engineering and technology 

CO2: To learn about pollution using hazardous chemicals and solvents 

 



 

 

CO3: To modify processes and products to make them green and safe. 

CO4: To design processes and products using green technology 

CO5: To understand advanced technology in green synthesis 

TEXT BOOKS 

1. Green technology and design for the environment, Samir B. Billatos, Nadia A. Basaly, Taylor & 

Francis, Washington, DC, ©1997 

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

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

REFERENCE 

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

 

 

 

 

 

 

 

 

 

 

 

 



 

 

CMG341   HUMAN RESOURCE MANAGEMENT FOR ENTREPRENEURS 

COURSE OBJECTIVES: 

• To introduce the basic concepts, structure and functions of human resource management for 

entrepreneurs. 

• To  create  an  awareness  of  the  roles,  functions  and  functioning  of  human  resource 

department. 

• To understand the methods and techniques followed by Human Resource Management 

practitioners. 

UNIT I             INTRODUCTION TO HRM                                                                                         9 

Concept, Definition, Objectives- Nature and Scope of HRM - Evolution of HRM - HR Manager Roles- 

Skills - Personnel Management Vs. HRM - Human Resource Policies - HR Accounting - HR Audit - 

Challenges in HRM. 

UNIT II            HUMAN RESOURCE PLANNING                                                                             9 

HR Planning - Definition - Factors- Tools -  Methods and Techniques - Job analysis- Job rotation- Job 

Description - Career Planning - Succession Planning - HRIS -  Computer Applications in HR - Recent 

Trends 

UNIT III            RECRUITMENT AND SELECTION                                                                          9 

Sources of recruitment- Internal Vs. External - Domestic Vs. Global Sources -eRecruitment - Selection 

Process- Selection techniques -eSelection- Interview Types- Employee Engagement. 

UNIT IV          TRAINING AND EMPLOYEE DEVELOPMENT                                                        9 

Types of Training - On-The-Job, Off-The-Job -   Training Needs Analysis – Induction and Socialisation 

Process - Employee Compensation - Wages and Salary Administration – Health and Social Security 

Measures- Green HRM Practices 

UNIT V           CONTROLLING HUMAN RESOURCES                                                                   9 

Performance Appraisal – Types - Methods - Collective Bargaining - Grievances Redressal Methods – 

Employee Discipline – Promotion – Demotion - Transfer – Dismissal - Retrenchment – Union 

Management Relationship - Recent Trends 

TOTAL: 45 PERIODS 

 

 



 

 

COURSE OUTCOMES: 

Upon completion of this course the learners will be able: 

CO1 To understand the Evolution of HRM and Challenges faced by HR Managers 

CO2 To learn about the HR Planning Methods and practices. 

CO3 To acquaint about the Recruitment and Selection Techniques followed in Industries. 

CO4 To known about the methods of Training and Employee Development. 

CO5 To comprehend the techniques of controlling human resources in organisations. 

REFERENCES 

1)  Gary Dessler and Biju Varkkey, Human Resource Management, 14e , Pearson, 2015. 

2)  Mathis and Jackson, Human Resource Management, Cengage Learning 15e, 2017. 

3)  David  A.  Decenzo,  Stephen.P.Robbins,  and  Susan  L.  Verhulst,  Human  Resource 

Management, Wiley, International Student Edition, 11th Edition, 2014 

4)  R. Wayne Mondy, Human Resource Management, Pearson , 2015. 

5)  Luis R.Gomez-Mejia, David B.Balkin, Robert L Cardy. Managing Human Resource. PHI 
Learning. 2012 

6)  John M. Ivancevich, Human Resource Management,12e, McGraw Hill Irwin,2013. 

7)  K. Aswathappa, Sadhna Dash , Human Resource Management - Text and Cases ,9th 

Edition, McGraw Hill, 2021. 

8)  Uday Kumar Haldar, Juthika Sarkar. Human Resource management. Oxford. 2012 

 

 

 

 

                           

 

 

 

 

 

 

 



 

 

CME365 RENEWABLE ENERGY TECHNOLOGIES 

COURSE OBJECTIVES 

1          To know the Indian and global energy scenario 

2          To learn the various solar energy technologies and its applications. 

3          To educate the various wind energy technologies. 

4          To explore the various bio-energy technologies. 

5          To study the ocean and geothermal technologies. 

UNIT – I               ENERGY SCENARIO                                                                                         9 

Indian energy scenario in various sectors – domestic, industrial, commercial, agriculture, transportation 

and others – Present conventional energy status – Present renewable energy status- Potential of various 

renewable energy sources-Global energy status-Per capita energy consumption - Future energy plans 

UNIT – II              SOLAR ENERGY                                                                                               9 

Solar radiation – Measurements of solar radiation and sunshine – Solar spectrum - Solar thermal 

collectors – Flat plate and concentrating collectors – Solar thermal applications – Solar thermal energy 

storage – Fundamentals of solar photo voltaic conversion – Solar cells – Solar PV Systems– Solar PV 

applications. 

UNIT – III             WIND ENERGY                                                                                                  9 

Wind data and energy estimation – Betz limit - Site selection for windfarms – characteristics - Wind 

resource assessment - Horizontal axis wind turbine – components - Vertical axis wind turbine – Wind 

turbine generators and its performance – Hybrid systems – Environmental issues - Applications. 

UNIT – IV             BIO-ENERGY                                                                                                     9 

Bio resources – Biomass direct combustion – thermochemical conversion - biochemical conversion- 

mechanical conversion - Biomass gasifier - Types of biomass gasifiers - Cogeneration –- Carbonisation 

– Pyrolysis - Biogas plants – Digesters –Biodiesel production – Ethanol production - Applications. 

UNIT – V              OCEAN AND GEOTHERMAL ENERGY                                                           9 

Small hydro - Tidal energy – Wave energy – Open and closed OTEC Cycles – Limitations – 

Geothermal energy – Geothermal energy sources - Types of geothermal power plants – Applications - 

Environmental impact.  

TOTAL:45 PERIODS  

 

 

 



 

 

OUTCOMES: 

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

1.       Discuss the Indian and global energy scenario. 

2.       Describe the various solar energy technologies and its applications. 

3.       Explain the various wind energy technologies. 

4.       Explore the various bio-energy technologies. 

5.       Discuss the ocean and geothermal technologies. 

TEXT BOOKS: 

1.  Fundamentals and Applications of Renewable Energy | Indian Edition, by Mehmet Kanoglu, Yunus 

A. Cengel, John M. Cimbala, cGraw Hill; First edition (10 December 2020), ISBN-10 :  9390385636 

2.  Renewable Energy Sources and Emerging Technologies, by Kothari,  Prentice Hall India Learning 

Private Limited; 2nd edition (1 January 2011), ISBN-10 :  8120344707 

REFERENCES: 

1. Godfrey Boyle, ―Renewable Energy, Power for a Sustainable Future‖, Oxford University Press, 

U.K., 2012. 

2.  Rai.G.D., ―Non-Conventional Energy Sources‖, Khanna Publishers, New Delhi, 2014.  

3. Sukhatme.S.P., ―Solar Energy: Principles of Thermal Collection and Storage‖, Tata McGraw Hill 

Publishing Company Ltd., New Delhi, 2009. 

4. Tiwari G.N., ―Solar Energy – Fundamentals Design, Modelling and applications‖, Alpha Science 

Intl Ltd, 2015. 

5. Twidell, J.W. & Weir A., ―Renewable Energy Resources‖, EFNSpon Ltd., UK, 2015. 
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1 1 1 1 1 1 2 3 2 2 1 1 3 2 1 2 

2 3 2 2 1 1 1 3 1 1 1 2 3 2 1 2 

3 3 2 3 1 2 1 3 1 1 1 1 3 1 1 2 

4 2 2 2 1 2 1 3 1 1 1 2 3 2 2 2 

5 2 1 2 1 2 1 3 1 1 1 1 3 2 1 2 

Low (1) ;     Medium (2) ;       High (3) 

 

 

 



 

 

CME384 POWER PLANT ENGINEERING 

COURSE OBJECTIVES      

1          To study the coal based thermal power plants. 

2          To study the diesel, gas turbine and combined cycle power plants. 

3          To learn the basic of nuclear engineering and power plants. 

4          To learn the power from renewable energy 

5          To study energy, economic and environmental issues of power plants 
UNIT – I     COAL BASED THERMAL POWER PLANTS                                                                  9 

Rankine cycle - improvisations, Layout of modern coal power plant, Super Critical Boilers, FBC 

Boilers, Turbines, Condensers, Steam & Heat rate, Subsystems of thermal power plants – Fuel and ash 

handling, Draught system, Feed water treatment. Binary Cycles and Cogeneration systems. 

UNIT – II  DIESEL, GAS TURBINE AND COMBINED CYCLE POWER PLANTS                          9  

Otto, Diesel, Dual & Brayton Cycle - Analysis & Optimisation. Components of Diesel and Gas 

Turbine power plants. Combined Cycle Power Plants. Integrated Gasifier based Combined Cycle 

systems. 

UNIT – III   NUCLEAR POWER PLANTS                                                                                           9 

Basics of Nuclear Engineering, Layout and subsystems of Nuclear Power Plants, Working of Nuclear 

Reactors: Boiling Water Reactor (BWR), Pressurized Water Reactor (PWR), CANada Deuterium- 

Uranium reactor (CANDU), Breeder, Gas Cooled and Liquid Metal Cooled Reactors. Safety measures 

for Nuclear Power plants. 

UNIT – IV   POWER FROM RENEWABLE ENERGY                                                                         9 

Hydro Electric Power Plants – Classification, Typical Layout and associated components including 

Turbines. Principle, Construction and working of Wind, Tidal, Solar  Photo Voltaic (SPV), Solar 

Thermal, Geo Thermal, Biogas and Fuel Cell power systems.  

UNIT – V  ENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF POWER PLANTS                               9 

Power tariff types, Load distribution parameters, load curve, Comparison of site selection criteria, 

relative merits & demerits, Capital & Operating Cost of different power plants. Pollution control 

technologies including Waste Disposal Options for Coal and Nuclear Power Plants.  

TOTAL: 45 PERIODS  

 

 

 



 

OUTCOMES:  

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

1.       Explain the layout, construction and working of the components inside a thermal power plant. 

2.       Explain the layout, construction and working of the components inside a Diesel, Gas and 

Combined cycle power plants. 

3.       Explain the layout, construction and working of the components inside nuclear power plants. 

4. Explain the layout, construction and working of the components inside Renewable energy 

power plants 

5. Explain the applications of power plants while extend their knowledge to power plant 

economics and environmental hazards and estimate the costs of electrical energy production. 

TEXT BOOKS: 

1.    Nag. P.K., "Power Plant Engineering", Third Edition, Tata McGraw – Hill Publishing Company 

Ltd., 2008. 

2.    A Textbook of Power Plant Engineeringby R.K. Rajput | 1 January 201 

REFERENCES: 

1.    El-Wakil. M.M., "Power Plant Technology", Tata McGraw – Hill Publishing Company Ltd., 2010. 

2.   Godfrey Boyle, "Renewable energy", Open University, Oxford University Press in association with 

the Open University, 2004. 

3.    Thomas C. Elliott, Kao Chen and Robert C. Swanekamp, "Power Plant Engineering", Second 

Edition, Standard Handbook of McGraw – Hill, 1998. 

4.    Power Plant Engineeringby B. Vijaya Ramnath C. Elanchezhian, L. Saravanakumar | 1 November 

2019 

5.    Power Plant Engineering, As per AICTE: Theory and Practice by Dipak Kumar Mandal, Somnath 

Chakrabarti, et al. | 1 January 2019 
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GE8076  PROFESSIONAL ETHICS IN ENGINEERING 

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 I 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 III 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.  Govindarajan M, Natarajan S, Senthil Kumar V. S, ―Engineering Ethics‖, Prentice Hall of India, 

New Delhi, 2004. 

2.  Mike W. Martin and Roland Schinzinger, ―Ethics in Engineering‖, Tata McGraw Hill, New Delhi, 

2003. 

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. Edmund G Seebauer and Robert L Barry, ―Fundamentals of Ethics for Scientists and Engineers‖, 

Oxford University Press, Oxford, 2001. 

4. John R Boatright, ―Ethics and the Conduct of Business‖, Pearson Education, New Delhi, 2003 

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. 

 

 

 

 

 

 

 



 

 

GE8071 DISASTER MANAGEMENT 

OBJECTIVES: 

1. To provide students an exposure to disasters, their significance and types. 

2. To ensure that students begin to understand the relationship between vulnerability, disasters, 

disaster prevention and risk reduction 

3. To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR) 

4. To enhance awareness of institutional processes in the country and 

5. To develop rudimentary ability to respond to their surroundings with potential disaster response 

in areas where they live, with due sensitivity 

UNIT I  INTRODUCTION TO DISASTERS                                                                                  9 

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters – 

Earthquake, Landslide, Flood, Drought, Fire etc -   Classification, Causes, Impacts including social, 

economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, 

class, gender,  age,  location,  disability -  Global trends  in  disasters:  urban  disasters,  pandemics, 

complex emergencies, Climate change- Dos and Don‘ts during various types of Disasters. 

UNIT II APPROACHES TO DISASTER RISK REDUCTION (DRR)                                          9 

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based 

DRR, Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj 

Institutions / Urban Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional 

Processess   and   Framework   at   State   and   Central   Level-       State   Disaster   Management 

Authority(SDMA) – Early Warning System – Advisories from Appropriate Agencies. 

UNIT III   INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT                    9 

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, 

embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in 

the context of India -   Relevance of indigenous knowledge, appropriate technology and local 

resources. 

UNIT IV    DISASTER RISK MANAGEMENT IN INDIA                                                                  9 

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, 

Shelter, Health, Waste Management, Institutional arrangements (Mitigation, Response and 

Preparedness, Disaster Management Act and Policy -  Other related policies, plans, programmes and 

legislation  –  Role  of  GIS  and  Information  Technology  Components  in  Preparedness,  Risk 

Assessment, Response and Recovery Phases of Disaster – Disaster Damage Assessment. 

               



 

  

UNIT V   DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD WORKS                                                                                                                           

9 

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and 

Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge 

Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made 

disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works 

related to disaster management.  

TOTAL: 45 PERIODS  

OUTCOMES: 

The students will be able to 

1. Differentiate the types of disasters, causes and their impact on environment and society 

2. Assess vulnerability and various methods of risk reduction measures as well as mitigation. 

3. Draw the hazard and vulnerability profile of India, Scenarious in the Indian context, Disaster 

damage assessment and management. 

TEXT BOOKS: 

1.  Gupta Anil K, Sreeja S. Nair.  Environmental Knowledge for Disaster Risk Management, NIDM, 

New Delhi, 2011 

2.  Kapur Anu Vulnerable India: A Geographical Study of Disasters, IIAS and Sage Publishers, New 

Delhi, 2010. 

3.  Singhal J.P. ―Disaster Management‖, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13: 

978-9380386423 

4.  Tushar Bhattacharya, ―Disaster Science and Management‖, McGraw Hill India Education Pvt. Ltd., 

2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361 

REFERENCES 

1.  Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005 

2.  Government of India,  National Disaster Management Policy,2009. 

 

 



 

 

GE8074 HUMAN RIGHTS  

OBJECTIVE: 

    To sensitize the Engineering students to various aspects of Human Rights. 

UNIT I                                                                                                                                                    9 

Human Rights – Meaning, origin and Development. Notion and classification of Rights – Natural, 

Moral and Legal Rights.  Civil and Political Rights, Economic, Social and Cultural Rights; collective / 

Solidarity Rights. 

UNIT II                                                                                                                                                   9 

Evolution of the concept of Human Rights Magana carta – Geneva Convention of 1864.  Universal 

Declaration of Human Rights, 1948. Theories of Human Rights. 

UNIT III                                                                                                                                                  9 

Theories and perspectives of UN Laws – UN Agencies to monitor and compliance. 

UNIT IV                                                                                                                                                  9 

Human Rights in India – Constitutional Provisions / Guarantees. 

UNIT V                                                                                                                                                    9 

Human  Rights  of  Disadvantaged  People  – Women,  Children,  Displaced  persons  and  Disabled 

persons, including Aged and HIV Infected People.  Implementation of Human Rights – National and 

State Human Rights Commission – Judiciary – Role of NGO‘s, Media, Educational Institutions, Social 

Movements. 

TOTAL: 45 PERIODS  

OUTCOME : 

 Engineering students will acquire the basic knowledge of human rights. 

REFERENCES: 

1.  Chandra U., ―Human Rights‖, Allahabad Law Agency, Allahabad, 2014. 

2.  Kapoor S.K., ―Human Rights under International law and Indian Laws‖, Central Law Agency, 

Allahabad, 2014. 

3.  Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi. 

 

 


