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II Semester – AEC Course  

Scientific  Foundations  of  Health 

Course Code 
 
21SFH19/29 

 

CIE Marks 50 

Teaching Hours/Week (L:T:P: S) 1:0:0 SEE Marks 50 

Total Hours of Pedagogy 02 Hours/Week Total Marks 100 

Credits 01 Exam Hours 60 Minutes / 01 Hour 

Course objectives: 
The course 21SFH29 will enable the students: 

 To know about Health and wellness (and its Beliefs) 
 To acquire Good Health & It’s balance for positive mind-set 
 To Build the healthy lifestyles for good health for their better future 
 To Create of Healthy and caring relationships to meet the requirements of MNC and LPG world  
 To learn about Avoiding risks and harmful habits in their campus and outside the campus for their bright 
future 

 To Prevent and fight against harmful diseases for good health through positive mindset 

Teaching-Learning Process (General Instructions) 
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.  

 Teachers shall adopt suitable pedagogy for effective teaching - learning process. The pedagogy shall 
involve the combination of different methodologies which suit modern technological tools and software’s  
to meet the present requirements of the Global employment market. 

(i) Direct instructional method ( Low /Old Technology),  
(ii) Flipped classrooms ( High/advanced Technological tools),  
(iii) Blended learning ( combination of both),   
(iv) Enquiry and evaluation based learning,  
(v) Personalized learning,  
(vi) Problems based learning through discussion,  
(vii) Following the method of expeditionary learning Tools and techniques,  

 Apart from conventional lecture methods, various types of innovative teaching techniques through videos, 
animation films may be adapted so that the delivered lesson can progress the students In theoretical 
applied and practical skills in teaching of the concepts of Health and Wellness in general. 
 

Module-1 

Good Health and It’s balance for positive mindset: 
What is Health, Why Health is very important Now? – What influences your Health?, Health and Behaviour, 
Health beliefs  and advertisements, Advantages of good health (Short term and long term benefits),  Health 
and Society,  Health and family,   Health and Personality -  Profession. Health and behaviour, Disparities of 
health in different vulnerable groups. Health and psychology, Methods to improve good psychological 
health. Psychological disorders (Stress and Health - Stress management), how to maintain good health, 
Mindfulness for Spiritual and Intellectual health, Changing health habits for good health.  Health and 
personality. 

Teaching-Learning 
Process 

Chalk and talk method, Power Point presentation and YouTube videos, Animation videos 
methods. creating real time stations in classroom discussions. Giving activities 
&assignments.   

Module-2 
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Building of healthy lifestyles for better future:  
Developing a healthy diet for good health,  Food and health, Nutritional guidelines for good health and well 
beingness, Obesity and overweight disorders and its management, Eating disorders  -  proper exercises for 
its maintenance (Physical activities for health),  Fitness components for health,  Wellness and physical 
function,  
How to avoid exercise injuries.  

Teaching-Learning 
Process 

Chalk and talk method, PowerPoint presentation and YouTube videos, Animation videos 
methods. creating real time stations in classroom discussions. Giving activities 
&assignments.  

Module-3 

Creation of Healthy and caring relationships : 
Building communication skills (Listening and speaking),  Friends and friendship -  education, the value of 
relationships and communication, Relationships for Better or worsening of life,  understanding of basic 
instincts of life (more than a biology), Changing health behaviours  through social engineering,  

Teaching-Learning 
Process 

Chalk and talk method,  PowerPoint presentation and Animation videos methods. creating 
real time stations in classroom discussions. Giving activities and  assignments.   

Module-4 

Avoiding risks and harmful habits :  
Characteristics of health compromising behaviors, Recognizing and avoiding of addictions, How addiction 
develops  and addictive behaviors, Types of addictions,  influencing factors for addictions, Differences 
between addictive people and non addictive people and their behavior with society,  Effects and health 
hazards from  addictions Such as..., how to recovery from addictions. 

Teaching-Learning 
Process 

Chalk and talk method,  PowerPoint presentation and Animation videos methods. creating 
real time stations in classroom discussions. Giving activities and  assignments.   

Module-5 

Preventing and fighting against diseases for good health :  
Process of infections and reasons for it, How to protect from different types of transmitted infections such 
as….,  
Current trends of socio economic impact of reducing your risk of disease, How to reduce risks for good 
health,  
Reducing risks and coping with chronic conditions, Management of chronic illness for Quality of life,  
Health and Wellness of youth : a  challenge for the upcoming future Measuring of health and wealth status. 

Teaching-Learning 
Process 

Chalk and talk method,  PowerPoint presentation and YouTube videos,  Animation videos 
methods. creating real time stations in classroom discussions. Giving activities & 
assignments.   

Course outcome (Course Skill Set) 
At the end of the course the student will be able : 
CO 1: To understand Health and wellness (and its Beliefs) 
CO 2: To acquire Good Health & It’s balance for positive mindset  
CO 3: To inculcate and develop the healthy lifestyle habits for good health. 
CO 4: To Create of Healthy and caring relationships to meet the requirements of MNC and LPG world  
CO 5: To adopt the innovative & positive methods to avoid risks from harmful habits in their campus & outside the  
campus. 
CO 6: To positively fight against harmful diseases for good health through positive mindset. 
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Assessment Details (both CIE and SEE)  
(methods of CIE need to be defined topic wise i.e.-  Tests, MCQ, Quizzes, Seminar or micro project/Course 
Project, Term Paper)  
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. 
The student has to obtain a minimum of 35% of maximum marks in SEE and a minimum of 40% of 
maximum marks in CIE.  Semester End Exam (SEE) is conducted for 50 marks ( hours’ duration). Based 
on this grading will be awarded. 
The student has to score a minimum of 40% (40 marks out of 100) in the sum total of the CIE 
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together. 
 
Continuous Internal Evaluation: 
Three Unit Tests each of 20 Marks (duration 01 hour) 

1. First test at the end of 5th week of the semester 
2. Second test at the end of the 10th week of the semester 
3. Third test at the end of the 15th week of the semester  

(All testsare similar to the SEE pattern i.e question paper pattern is MCQ) 
Two assignments each of 10 Marks 

4. First assignment at the end of 4th week of the semester 
5. Second assignment at the end of 9th week of the semester 

Report writing /Group discussion/Seminar any one of three suitably planned to attain the COs 
and POs  for 20 Marks(duration 01 hours) 

6. At the end of the 13th week of the semester 
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 
marks and will be scaled down to 50 marks 
 
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as 
per the outcome defined for the course. 
Semester End Examination:  
Theory SEE will be conducted by University as per the scheduled timetable, with common question 
papers for subject  
SEE paper will be set for 50 questions of each of 01 marks. The pattern of the question paper is 
MCQ. The time allotted for SEE is 01 hours 

 
 
Suggested Learning Resources: 

1. Health Psychology (Second edition) by Charles Abraham, Mark Conner, Fiona Jones and Daryl O’Connor – 
Published by  Routledge 711 Third Avenue, New York, NY 10017. 

2. Health Psychology - A Textbook,  FOURTH EDITION by Jane Ogden McGraw Hill Education (India) 
Private Limited - Open University Press 

3. HEALTH PSYCHOLOGY (Ninth Edition) by SHELLEY E. TAYLOR - University of California, Los Angeles, 
McGraw Hill Education (India) Private Limited - Open University Press 

4. Scientific  Foundations  of  Health (Health & Welness) - General Books published for university and 
colleges references by popular authors and published by the reputed publisher.  

1) SWAYAM / NPTL/ MOOCS/ We blinks/ Internet sources/ YouTube videos and other materials / notes 
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning 

 Contents related  activities (Activity-based  discussions)  
 For active participation of students,  instruct the students to prepare Flowcharts and Handouts  
 Organizing Group wise discussions and Health issues based activities  
 Quizzes and Discussions 
 Seminars and assignments 
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I Semester 
INNOVATION and DESIGN THINKING 

Course Code 21IDT19/29 CIE Marks 50 
Teaching Hours/Week (L: T:P: S) 1:0:0 SEE Marks 50 
Total Hours of Pedagogy 25 Total Marks 100 
Credits 01 Exam Hours 01 
 

Course Category: Foundation 
Preamble: This course provides an introduction to the basic concepts and techniques of 
engineering and reverses engineering, the process of design, analytical thinking and ideas, basics 
and development of engineering drawing, application of engineering drawing with computer aide. 
Course objectives: 

 To explain the concept of design thinking for product and service development  
 To explain the fundamental concept of innovation and design thinking  
 To discuss the methods of implementing design thinking in the real world.  

 
Teaching-Learning Process (General Instructions) 
These are sample Strategies; which teachers can use to accelerate the attainment of the various course 
outcomes.  

1. Lecturer method (L) does not mean only the traditional lecture method, but a different type of 
teaching method may be adopted to develop the outcomes.  

2. Show Video/animation films to explain concepts  
3. Encourage collaborative (Group Learning) Learning in the class  
4. Ask at least three HOTS (Higher-order Thinking) questions in the class, which promotes critical 

thinking 
5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develops thinking 

skills such as the ability to evaluate, generalize, and analyze information rather than simply recall 
it. 

6. Topics will be introduced in multiple representations. 
7. Show the different ways to solve the same problem and encourage the students to come up with 

their own creative ways to solve them. 
8. Discuss how every concept can be applied to the real world - and when that's possible, it helps 

improve the students' understanding.  
 

Module-1 
PROCESS OF DESIGN  
Understanding Design thinking  
Shared model in team-based design – Theory and practice in Design thinking – Explore presentation 
signers across globe – MVP or Prototyping 
Teaching-
Learning 
Process 

Introduction about the design thinking: Chalk and Talk method  
Theory and practice through presentation  
MVP and Prototyping through live examples and videos 

Module-2 
Tools for Design Thinking  
Real-Time design interaction capture and analysis – Enabling efficient collaboration in digital space 
– Empathy for design – Collaboration in distributed Design 

Teaching-
Learning 

Case studies on design thinking for real-time interaction and analysis  
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Process Simulation exercises for collaborated enabled design thinking  
Live examples on the success of collaborated design thinking  

Module-3 
Design Thinking in IT  
Design Thinking to Business Process modelling – Agile in Virtual collaboration environment – Scenario 
based Prototyping 

Teaching-
Learning 
Process 

Case studies on design thinking and business acceptance of the design  
Simulation on the role of virtual eco-system for collaborated  prototyping  

Module-4 
DT For strategic innovations  
Growth – Story telling representation – Strategic Foresight - Change – Sense Making - Maintenance 
Relevance – Value redefinition - Extreme Competition – experience design - Standardization – 
Humanization - Creative Culture – Rapid prototyping, Strategy and Organization – Business Model 
design. 
Teaching-
Learning 
Process 

Business model examples of successful designs  
Presentation by the students on the success of design  
Live project on design thinking in a group of 4 students  

Module-5 
Design thinking workshop  
Design Thinking Work shop Empathize, Design, Ideate, Prototype and Test 

Teaching-
Learning 
Process 

8 hours design thinking workshop from the expect and then presentation by the students 
on the learning from the workshop  

Course Outcomes: 
Upon the successful completion of the course, students will be able to: 

CO 
Nos. 

 
Course Outcomes 

Knowledge Level 
(Based on revised 

Bloom’s Taxonomy) 
CO1 Appreciate various design process procedure K2 

CO2 Generate and develop design ideas through different 
technique 

K2 

CO3 Identify the significance of reverse Engineering to Understand 
products 

K2 

CO4 Draw technical drawing for design ideas K3 
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Assessment Details (both CIE and SEE)  
(methods of CIE need to be defined topic wise i.e.-  Tests, MCQ, Quizzes, Seminar or micro project/Course 
Project, Term Paper)  
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. 
The student has to obtain a minimum of 35% of maximum marks in SEE and a minimum of 40% of 
maximum marks in CIE.  Semester End Exam (SEE) is conducted for 50 marks (1 hours’ duration) based 
on this grading will be awarded.  
The student has to score a minimum of 40% (40 marks out of 100) in the sum total of the CIE 
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together. 
Continuous Internal Evaluation: 
Three Unit Tests each of 20 Marks (duration 01 hour) 

1. First test at the end of 5th week of the semester 
2. Second test at the end of the 10th week of the semester 
3. Third test at the end of the 15th week of the semester  

(Preferred pattern of the all test are similar to the SEE pattern, however; teacher may follow the 
CIE test pattern of other engineering courses) 
Two assignments each of 10 Marks 

4. First assignment at the end of 4th week of the semester 
5. Second assignment at the end of 9th week of the semester 

Report writing /Group discussion/Seminar any one of three suitably planned to attain the COs 
and POs  for 20 Marks (duration 01 hours) 

6. At the end of the 13th week of the semester 
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 
marks and will be scaled down to 50 marks  
  
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as 
per the outcome defined for the course. 
 
Semester End Examination:  
Theory SEE will be conducted by University as per the scheduled timetable, with common question 
papers for subject  
SEE paper will be set for 50 questions of each of 01 marks. The pattern of the question paper is 
MCQ. The time allotted for SEE is 01 hours 

Suggested Learning Resources: 

Text Books : 
1. John.R.Karsnitz, Stephen O’Brien and John P. Hutchinson, “Engineering Design”, Cengage 

learning (International edition) Second Edition, 2013. 
2. Roger Martin, "The Design of Business: Why Design Thinking is the Next Competitive Advantage", 

Harvard Business Press , 2009.  
3. Hasso Plattner, Christoph Meinel and Larry Leifer (eds), "Design Thinking: Understand – Improve 

– Apply", Springer, 2011  
4. Idris Mootee, "Design Thinking for Strategic Innovation: What They Can't Teach You at Business 

or Design School", John Wiley & Sons 2013.  
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References: 
5. Yousef Haik and Tamer M.Shahin, “Engineering Design Process”, Cengage Learning, Second 

Edition, 2011. 
6. Book - Solving Problems with Design Thinking - Ten Stories of What Works (Columbia Business 

School Publishing) Hardcover – 20 Sep 2013 by Jeanne Liedtka (Author), Andrew King (Author), 
Kevin Bennett (Author). 

Web links and Video Lectures (e-Resources):   
 1. www.tutor2u.net/business/presentations/. /productlifecycle/default.html 

2. https://docs.oracle.com/cd/E11108_02/otn/pdf/. /E11087_01.pdf 
3. www.bizfilings.com › Home › Marketing › Product Developmen 
4. https://www.mindtools.com/brainstm.html 
5. https://www.quicksprout.com/. /how-to-reverse-engineer-your-competit 
6. www.vertabelo.com/blog/documentation/reverse-engineering 

https://support.microsoft.com/en-us/kb/273814 
7. https://support.google.com/docs/answer/179740?hl=en 
8. https://www.youtube.com/watch?v=2mjSDIBaUlM 

thevirtualinstructor.com/foreshortening.html 
 https://dschool.stanford.edu/.../designresources/.../ModeGuideBOOTCAMP2010L.pdf 
https://dschool.stanford.edu/use-our-methods/ 6. https://www.interaction-
design.org/literature/article/5-stages-in-the-design-thinking-process 7. 
http://www.creativityatwork.com/design-thinking-strategy-for-innovation/ 49 8. 
https://www.nngroup.com/articles/design-thinking/ 9. 
https://designthinkingforeducators.com/design-thinking/ 10. 
www.designthinkingformobility.org/wp-content/.../10/NapkinPitch_Worksheet.pdf 

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning 
 http://dschool.stanford.edu/dgift/ 

 
 
https://onlinecourses.nptel.ac.in/noc19_mg60/preview 
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VII Semester 

Open Elective                                                                                                                                                  21CHE753  

ENERGY STORAGE SYSTEM FOR ELECTRICAL VEHICLES 

Course Code 21CHE753 CIE Marks 50 

Teaching Hours/Week (L:T:P: S) 3:0:0 SEE Marks 50 

Total Hours of Pedagogy 40 Total Marks 100 

Credits 03 Exam Hours 03 

CLO 1 Understand the basic history of electric vehicles.   

CLO 2 Discuss the various energy storage systems 

CLO 3 Analyze  the battery characteristics & parameters 

CLO 4 Enlighten the  battery management system 

CLO 5 Apply the knowledge  battery testing, disposal & recycling to avoid  environmental pollution for the 

betterment of society 
 

 

Pedagogy (General Instructions) 

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

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

1. Lecturer method (L) does not mean only traditional lecture method, but different type of teaching methods may be 

adopted to develop the outcomes.  

2. Show Video/animation films to convince abstract concepts.  

4. Encourage collaborative (Group Learning) Learning in the class  

5. Ask at least three HOTS (Higher order Thinking) questions in the class, which promotes critical thinking  

6. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop thinking skills such as the 

ability to evaluate, generalize, and analyse information rather than simply recall it.  

7. Topics will be introduced in a multiple representation.  

8. Show the different ways to solve the same problem and encourage the students to come up with their own creative 

ways to solve them.  

9. Discuss how every concept can be applied to the real world - and when that's possible, it helps improve the 

students' understanding.   

 

Module-1 -     Electric vehicle Mechanism -    08 hours 

Basics of vehicle mechanisms, history of electric vehicles (EV) and hybrid electric vehicles (HEV), need for and 

Importance of EV and HEV, Power/Energy supply requirements. 

Pedagogy Chalk and talk/power point presentation: Basics of vehicle mechanisms, history of electric vehicles 

(EV) and hybrid electric vehicles (HEV) 

Videos/Learning material: Need for and Importance of EV and HEV, Power/Energy supply 

requirements. 

Self-study: Current-Voltage characteristics. 

Module2            -Betteries-             08 hours 

Batteries: Lead Acid Battery, Nickel based batteries, Sodium based batteries, Lithium based batteries – Li-ion & Li-poly, 

Metal Air Battery, Zine Chloride battery; Ultra capacitors; Flywheel Energy Storage System; Hydraulic Energy Storage 

System; Comparison of different Energy Storage System. 

Pedagogy Chalk and talk/power point presentation: Batteries: Lead Acid Battery, Nickel based batteries, 

Sodium based batteries, Lithium based batteries – Li-ion & Li-poly, Metal Air Battery, Zine Chloride 

battery. 

Videos/Learning material: Ultra capacitors; Flywheel Energy Storage System; Hydraulic Energy 

Storage System 

Self-study:  Super capacitors and their applications. 

 Module3      - Cells and Batteries-             08 hours  
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Cells and Batteries- conversion of chemical energy to electrical energy- Battery Specifications: Variables to characterize 

battery operating conditions and Specifications to characterize battery nominal and maximum characteristics; Efficiency 

of batteries; Electrical parameters Heat generation- Battery design- Performance criteria for Electric vehicles batteries- 

Vehicle propulsion factors- Power and energy requirements of batteries- Meeting battery performance criteria- setting new 

targets for battery performance. 

Pedagogy Chalk and talk/power point presentation: Battery Specifications: Variables to characterize battery 

operating conditions and Specifications to characterize battery nominal and maximum characteristics; 

Efficiency of batteries. 

Videos/Learning material: Battery design- Performance criteria for Electric vehicles batteries- Vehicle 

propulsion factors- Power and energy requirements of batteries- Meeting battery performance criteria. 

Self-study: Sodium-ion batteries. 

Module-4 Batteries for Electric Vehicles- 08 hours 

Selection of battery for EVs & HEVs, Traction Battery Pack design, Requirement of Battery Monitoring, Battery State of 

Charge Estimation methods, Battery Cell equalization problem, thermal control, protection interface, SOC Estimation, 

Energy & Power estimation, Battery thermal management system, Battery Management System: Definition, Parts: Power 

Module, Battery, DC/DC Converter, load, communication channel, Battery Pack Safety, Battery Standards & Tests. 

Pedagogy Chalk and talk/power point presentation: Selection of battery for EVs & HEVs, Traction Battery Pack 

design, Requirement of Battery Monitoring, Battery State of Charge Estimation methods, Battery Cell 

equalization problem, thermal control, protection interface. 

Videos/Learning material: Battery Management System: Definition, Parts: Power Module, Battery, 

DC/DC Converter, load, communication channel, Battery Pack Safety, Battery Standards & Tests. 

Self-study: Battery Cell equalization problem, thermal control, protection interface 

Module-5- Chemical& Structure Material for Battery Design -   08 hours 

Chemical & structure material properties for cell safety and battery design, battery testing, limitations for transport and 

storage of cells and batteries, Recycling, disposal and second use of batteries. Battery Leakage: gas generation in batteries, 

leakage path, leakage rates. Ruptures: Mechanical stress and pressure tolerance of cells, safety vents, Explosions: Causes 

of battery explosions, explosive process, Thermal Runway: High discharge rates, Short circuits, charging and discharging. 

Environment and Human Health impact assessments of batteries, General recycling issues and drivers, methods of 

recycling of EV batteries. 

Pedagogy Chalk and talk/power point presentation: Chemical & structure material properties for cell safety and 

battery design, battery testing, limitations for transport and storage of cells and batteries, Recycling, 

disposal and second use of batteries. 

Videos/Learning material: Battery Leakage: gas generation in batteries, leakage path, leakage rates. 

Ruptures: Mechanical stress and pressure tolerance of cells, safety vents, Explosions: Causes of battery 

explosions, explosive process, 

Self-study: Thermal Runway: High discharge rates, Short circuits, charging and discharging. 

Course outcome (Course Skill Set) 

 

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

CO 1 Discuss about the mechanism in vehicle and about electrical vehicle. 

CO 2 Analyse different types of batteries. 

CO 3 Describe about the battery characteristic & parameters. 

CO 4 Apply the concepts of battery management system and design the battery pack. 

CO 5 Explain about the battery testing, disposal and recycling. 
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Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 100%. The minimum passing mark for the CIE is 40% of the 

maximum marks (400 marks out of 100). A student shall be deemed to have satisfied the academic requirements if t 

 

Assessment Details (both CIE and SEE)  
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 

passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be deemed to have satisfied the 

academic requirements and earned the credits allotted to each subject/ course if the student secures not less than 35% ( 18 

Marks out of 50)in the semester-end examination(SEE).  

Continuous Internal Evaluation:  
Three Unit Tests each of 20 Marks (duration 01 hour)  

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

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

3. Third test at the end of the 15th week of the semester  

 

Two assignments each of 10 Marks  

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

5. Second assignment at the end of 9th week of the semester  

 

Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks (duration 01 

hours)  

6. At the end of the 13th week of the semester  

 

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be scaled 

down to 50 marks  
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of the CIE. 

Each method of CIE should have a different syllabus portion of the course).  

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome 

defined for the course.  

Semester End Examination:  
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject 

(duration 03 hours)  

1. The question paper will have ten questions. Each question is set for 20 marks.  

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-

questions), should have a mix of topics under that module.  

The students have to answer 5 full questions, selecting one full question from each module. Marks scored out of 100 shall 

be reduced proportionally to 50 marks 

Suggested Learning Resources: 

Books 

1. AK Bandyopadhyay, Nanomaterials , New Age International (P) Ltd.,  2nd  Edition, 2010. 

2. Rao. C. N, Muller. A, Cheetham . A. K, Nanomaterials chemistry, Wiley-VCH, 2007. 

3. N. Kumar, Concise concepts of nanoscience and nanomaterials, Scientific publishers, 2018 

1.  

Suggested Learning Resources: 

Books 

1. Pistoia, J.P. Wiaux, S.P. Wolsky, Used Battery Collection and Recycling, Elsevier, 2001. 

2. Chris Mi, Abul Masrur& David Wenzhong Gao, Hybrid electric Vehicle- Principles & Applications with 

Practical Properties, Wiley, 2011. 

3. Arno Kwade, Jan Diekmann, Recycling of Lithium-Ion Batteries: The LithoRec Way, Springer, 2018. 

4. Ibrahim Dinçer, Halil S. Hamut and Nader Javani, Thermal Management of Electric Vehicle Battery Systems, 

JohnWiley& Sons Ltd., 2016. 

Web links and Video Lectures (e-Resources):   

 1. https://www.youtube.com/watch?v=UgtjRob5qMg&list=PLyqSpQzTE6M9spod-UH7Q69wQ3uRm5thr 

2. https://www.youtube.com/watch?v=wypbLRe9xUg 

 

https://www.youtube.com/watch?v=UgtjRob5qMg&list=PLyqSpQzTE6M9spod-UH7Q69wQ3uRm5thr
https://www.youtube.com/watch?v=wypbLRe9xUg
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning 

 https://www.vlab.co.in/broad-area-chemical-sciences 

 https://demonstrations.wolfram.com/topics.php 

 https://interestingengineering.com/science 

 

 

https://www.vlab.co.in/broad-area-chemical-sciences
https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science
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 Semester 

Bio Physics   

Course Code 21PHY651 CIE Marks 50 

Teaching Hours/Week (L:T:P: S) 2:2:0:1 SEE Marks 50 

Total Hours of Pedagogy 40 Total Marks 100 

Credits 03 Exam Hours 03 Hours 

 

Course objectives: 

Course Objectives: 

1. To understand the essentials of cells and Biomolecular structures. 

2. To understand the importance of sun light to sustain the life. 

3. To recognize the role of Biophysics in human life cycle. 

 

 Teaching-Learning Process (General Instructions)  

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

outcomes.  

1. Apart from conventional lecture methods various types of innovative teaching techniques through 

videos, animation films may be adopted so that the delivered lesson can progress the students in 

theoretical, applied and practical skills in physics.  

2. State the necessity of physics in engineering studies and offer real life examples.  

3. Seminars and Quizzes may be arranged for students in respective subjects to develop skills.  

4. Encourage the students for group learning to improve their creativity and analytical skills.  

5. While teaching show how every concept can be applied to the real world. This helps the students to 

expand understanding level.  

6. Support and guide the students for self-study.  

7. Ask some higher order thinking questions in the class, which promotes critical thinking.  

8. 8. Inspire the students towards the studies by giving new ideas and examples.  
 

                                              Module-1                                                . 

 Biomolecular Structures:                                                                                      08 hours 

 Brief Introduction about cell, Characteristics of cell, Structural organization of proteins, Dynamics of 

protein folding, Protein Engineering,  

Nucleic Acids; DNA, RNA, Principle of base pairing/base stacking, Watson-Crick model for DNA, 

Replication of DNA and RNA. 

Lipids and Membranes; Structure of Simple Lipids, Compound Lipids and Steroids. Membranes and 

membrane structures. 

 

Pedagogy Chalk and talk, Power point presentation, Videos 

Self-study Component: The size of the cell, basic unit of cell and characteristics of Cell. 

Module-2 

Thermodynamics and Bioenergetics;                                                                 08 hours 

 Laws of thermodynamics, Differential Scanning Calorimetry, Free energy, Irreversible Thermodynamics, 

Chemical potential, The Isolated state, Fick’s law of diffusion, Open System, and Biological Oscillations. 

Photo -Bioenergetics, The Chloroplast, Photo synthesis, Photosynthetic reactions, Photo system1, and 2, 

Chemo Bioenergetics, Mitochondrial Structure, Electron transport process, Electron transport Chain 

(Respiratory Chain) Complex1,2,3,4-Oxidative Phosphorylation- Mechanism of Oxidative 

Phosphorylation.   

 

Pedagogy Chalk and talk, Power point presentation, Videos 

Self study Component: Laws of Thermodynamics. Differential Scanning 

Calorimetry. 

Module-3 
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 Biomechanics:                                                                                                           08 hours 

Introduction, Striated Muscles, Contractile proteins, Mechanical properties of muscles, contraction 

mechanism, role of Ca2+ ions, Biomechanics of the cardiovascular system, Blood pressure, Electrical activity 

during the heartbeat, Electrocardiography.  

PedagogyD

irectly 

Chalk and talk, Power point presentation, Videos 

Self study Component:  Introduction and Striated muscles 

Module-4 

Radiation Biophysics:                                                                                                08 hours 

Types of radiations. Interaction between radiation and matter, Directly ionizing radiation, dose and Dose 

rate, dosimetry. Description and interpretation of radiation action, Dose effects graphs and target theory, 

direct and indirect radiation action, radioactive isotopes, biological effects of radiation, radiation 

protection and therapy. 

Pedagogy Chalk and talk, Power point presentation, Videos 

Self study Component: Types of radiations. 

Module-5 

Neurobiophysics:                                                                                                          08 hours 

Introduction, The Nervous System, Physics of membrane Potentials 

. Membrane potential due to diffusion, Voltage Clamp, Sensory mechanisms- The visual receptor, 

Electrical activity and visual generator potentials, Optical defects of eye, Neural aspects of vision, visual 

communications, bioluminescence, Physical aspect of hearing, The ear, Elementary acoustics, theories of 

hearing, Signal transduction in the Cell. 

Pedagogy Chalk and talk, Power point presentation, Videos 

Practical Topics: 

Self-study Component: Nervous system, and Physics of membranes 

Course Outcomes 

After the completion of the course student should be able to :  

 

1. Elucidate the Bio molecular structures. 

2. Describe the Photo Bioenergetics. 

3. Apprehend on properties of muscles and Cardiovascular systems. 

4. Analyse various biological effects of radiations. 

5. Describe the Nervous system, Neural aspects of vision and Physical aspect of hearing. 
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Assessment Details (both CIE and SEE)  
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student 
shall be deemed to have satisfied the academic requirements and earned the credits allotted to each 
subject/ course if the student secures not less than 35% ( 18 Marks out of 50)in the semester-end 
examination(SEE).  
Continuous Internal Evaluation:  
Three Unit Tests each of 20 Marks (duration 01 hour)  
1. First test at the end of 5th week of the semester  
2. Second test at the end of the 10th week of the semester  
3. Third test at the end of the 15th week of the semester  
 

Two assignments each of 10 Marks  
4. First assignment at the end of 4th week of the semester  
5. Second assignment at the end of 9th week of the semester  
 

Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 
Marks (duration 01 hours)  
6. At the end of the 13th week of the semester  
 

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks 
and will be scaled down to 50 marks  
(To have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the 
methods of the CIE. Each method of CIE should have a different syllabus portion of the course).  
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as 
per the outcome defined for the course.  
Semester End Examination:  
Theory SEE will be conducted by University as per the scheduled timetable, with common question 
papers for the subject (duration 03 hours)  
1. The question paper will have ten questions. Each question is set for 20 marks.  
2. There will be 2 questions from each module. Each of the two questions under a module (with a 
maximum of 3 sub-questions), should have a mix of topics under that module.  
The students have to answer 5 full questions, selecting one full question from each module. Marks 

scored out of 100 shall be reduced proportionally to 50 marks  

Suggested Learning Resources: 

Text books:  
Reference books:  

1. Bio Physics, W, Hoppe, W. Lohmann, Markl, Springer, Verling, Berlin.  
2. Essentials of Bio Physics  P. Narayanan New Age International (P) Ltd New Delhi (2000) 
3. Bio Physics V.Pattabhin and N. Gautham, Narosa Publishing House ,New Delhi..  
4. Bio physical Chemistry, Upadhyay and Upadhyanath, Himalaya Publishing House (2008) 

 
Web links and Video Lectures (e-Resources):   
 
 
 

1. https://youtu.be/SSNC2nFxnuA. 
2. https://youtu.be/0GNNW553IVY. 
3. https://youtu.be/NX0VQ8Uj4PY 
4. https://youtu.be/L_az3Zvb_tc 

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

http://nptel.ac.in 
https://swayam.gov.in 

 

 

https://youtu.be/SSNC2nFxnuA
https://youtu.be/0GNNW553IVY
https://youtu.be/NX0VQ8Uj4PY
https://youtu.be/L_az3Zvb_tc
https://swayam.gov.in/
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SOCIAL CONNECT & RESPONSIBILITIES 
Course Code 21SCR36 CIE Marks 50 

Teaching Hours week (L:T:P:S) 1: 0: 0 SEE Marks 50 

Total Hours of Pedagogy 15 Total Marks 100 

Credits 01 Exam Hours 03 

Department Management Studies / Engineering Department 

Offered for  3rd Semester 

Prerequisite Nil 

  

Objectives: The Course will 

• Enable the student to do a deep drive into societal challenges being addressed by NGO(s), 

social enterprises & The government and build solutions to alleviate these complex social 

problems through immersion, design & technology. 

• Provide a formal platform for students to communicate and connect with their 

surroundings. 

• Enable to create of a responsible connection with society. 

 

Learning Outcomes: The students are expected to have the ability to : 

1. Understand social responsibility 

2. Practice sustainability and creativity 

3. Showcase planning and organizational skills 

 

Contents: 

The course is mainly activity-based that will offer a set of activities for the student that enables 

them to connect with fellow human beings, nature, society, and the world at large. The course will 

engage studentsinr interactive sessions, open mic, reading groups, storytelling sessions, and 

semester-long activities conducted by faculty mentors. In the following a set of activities planned 

for the course have been listed : 

 

Module-I 

Plantation and adoption of a tree: Plantation of a tree that will be adopted for four years by a 

group of B.Tech. students. They will also make an excerpt either as a documentary or a photoblog describing the plant’s origin, its usage in daily life, and its appearance in folklore and literature. 

 

Module-II 

Heritage walk and crafts corner: Heritage tour, knowing the history and culture of the city, 

connecting to people around through their history, knowing the city and its craftsman, photoblog 

and documentary on evolution and practice of various craft forms. 

 

Module-III 

Organic farming and waste management: usefulness of organic farming, wet waste management 

in neighboring villages, and implementation in the campus. 

 

Module-IV 

Water Conservation: knowing the present practices in the surrounding villages and 
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implementation in the campus, documentary or photo blog presenting the current practices. 

 

Module-V 

Food Walk City’s culinary practices, food lore, and indigenous materials of the region used in 

cooking. 

Activities  

Jamming session, open mic, and poetry: Platform to connect to others. Share the stories with 

others. Share the experience of Social Connect. Exhibit the talent like playing instruments, 

singing, one-act play, art-painting, and fine art. 

 

PEDAGOGY 

The pedagogy will include interactive lectures, inspiring guest talks, field visits, social immersion, 

and a course project. Applying and synthesizing information from these sources to define the social 

problem to address and take up the solution as the course project, with your group. Social 

immersionwith  NGOs/social sections will be a key part of the course. Will all lead to the course 

project that will address the needs of the social sector? 

 

COURSE TOPICS: 

The course will introduce social context and various players in the social space, and present 

approaches to discovering and understanding social needs. Social immersion and inspiring 

conversional will culminate in developing an actual, idea for problem-based intervention, based on 

an in-depth understanding of a key social problem. 

 

A total of 14-20 hrs engagement per semester is required for the 3rd semester of the B.E. /B.Tech. 

program. The students will be divided into 10 groups of 35 each. Each group will be handled by two 

faculty mentors.  Faculty mentors will design the activities (particularly Jammingsessions open 

mic ,and poetry) 

Faculty mentors has to design the evaluation system. 

Guideline  forAssessment Process: 

Continuous Internal Evaluation (CIE)  

After completion of, the social connect, the student shall prepare, with daily diary as reference, a 

comprehensive report in consultation with the mentor/s to indicate what he has observed and learned 

in the social connect period. The report should be signed by the mentor. The report shall be evaluated 

on the basis of the following criteria and/or other relevant criteria pertaining to the activity completed.  

Marks allotted for the diary are out of 50. 

Planning and scheduling the social connect 

Information/Data collected during the social connect 

Analysis of the information/data and report writing 

Considering all above points allotting the marks as mentioned below- 

 
Excellent 80 to 100 

Good 60 to 79 

Satisfactory 40 to 59 

Unsatisfactoryand fail <39 
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Semester End Examination (SEE) 

This Jamming session will be conducted at the end of the course for 50 marks 

Jamming session includes -Platform to connect to others. Share the stories with others. Share the 

experience of Social Connect. Exhibit the talent like playing instruments, singing, one-act play, art 

painting, and fine art. 

Faculty mentor has to design the evaluation system for the Jamming session. 
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III/IV Semester 

Constitution of India and Professional Ethics (CIP) 
Course Code 21CIP37/47 

 

CIE Marks 50 

Teaching Hours/Week (L:T:P: S) L:0,T:2,P:0 = 02 Hours SEE Marks 50 

Total Hours of Pedagogy 02 Hours/Week Total Marks 100 

Credits 01 Exam Hours 01 Hours 

Course objectives: This course will enable the students   

1. To know about the basic structure of Indian Constitution. 

2. To know the Fundamental Rights (FR’s), DPSP’s and Fundamental Duties (FD’s) of our constitution. 

3. To know about our Union Government, political structure & codes, procedures.  

4. To know the State Executive &  Elections system of India.  

5. To learn the Amendments and Emergency Provisions, other important provisions given by the constitution. 

Teaching-Learning Process  
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes and 

make Teaching –Learning more effective: Teachers shall adopt suitable pedagogy for effective teaching - learning 

process. The pedagogy shall involve the combination of different methodologies which suit modern technological tools.  
(i) Direct instructional method ( Low/Old Technology), (ii) Flipped classrooms (High/advanced Technological 

tools),  (iii) Blended learning (Combination of both),  (iv) Enquiry and evaluation based learning, (v) Personalized 

learning, (vi) Problems based learning through discussion.   

Apart from conventional lecture methods, various types of innovative teaching techniques through videos, animation 

films may be adapted so that the delivered lesson can progress the students In theoretical applied and practical skills.  

        Module - 1 

Introduction to Indian Constitution:  The Necessity of the Constitution, The Societies before and after the 

Constitution adoption. Introduction to the Indian constitution, The Making of the Constitution, The Role of the 

Constituent Assembly. The Preamble of Indian Constitution & Key concepts of the Preamble. Salient features of 

India Constitution. 

       Module - 2 

FR’s, FD’s and DPSP’s: Fundamental Rights and its Restriction and limitations in different Complex 

Situations.  Directive  Principles  of  State  Policy  (DPSP)  and its  present  relevance  in  our  society  with 

examples.  Fundamental Duties and its Scope and significance in Nation building. 

       Module - 3 

Union Executive : Parliamentary System, Union Executive – President, Prime Minister, Union Cabinet, 

Parliament - LS and RS, Parliamentary Committees, Important Parliamentary Terminologies. Supreme Court of 

India, Judicial Reviews and Judicial Activism. 

        Module - 4 

State Executive & Elections, Amendments and Emergency Provisions: State Executive, Election 

Commission, Elections & Electoral Process. Amendment to Constitution (How and Why) and Important 

Constitutional Amendments till today. Emergency Provisions. 

       Module-5 

Professional Ethics: Ethics & Values. Types of Ethics. Scope & Aims of Professional & Engineering Ethics. 

Positive and Negative Faces of Engineering Ethics. Clash of Ethics, Conflicts of Interest. The impediments to 

Responsibility. Trust & Reliability in Engineering, IPRs (Intellectual Property Rights), Risks, Safety and liability 

in Engineering.  

Course outcome (Course Skill Set) :  
At the end of the course the student will be able to : 

CO1 Analyse the basic structure of Indian Constitution. 

CO2 Remember their Fundamental Rights, DPSP’s and Fundamental Duties (FD’s) of our constitution. 

CO3 know about our Union Government, political structure & codes, procedures.  

CO4 Understand our State Executive &  Elections system of India. 

CO5 Remember the Amendments and Emergency Provisions, other important provisions given by the constitution. 
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Assessment Details (both CIE and SEE)  
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 

passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be deemed to have satisfied the 

academic requirements and earned the credits allotted to each subject/ course if the student secures not less than 

35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the 

sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together 

Continuous Internal Evaluation: 

Three Unit Tests each of 20 Marks (duration 01 hour) 

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

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

3. Third test at the end of the 15th week of the semester 

Two assignments each of 10 Marks 

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

5. Second assignment at the end of 9th week of the semester 

Group discussion/Seminar/quiz  any one of three suitably planned to attain the COs and POs  for 20 Marks 

(duration 01 hours)  

6. At the end of the 13th week of the semester 

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be 

scaled down to 50 marks  

Total CIE : IA 20*3=60, Assignment 10+10=20, Quiz 20 = 100 /2  = 50 

 (to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of the 

CIE.   Each method of CIE should have a different syllabus portion of the course).   

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome 

defined for the course. 

Semester End Examination: 

SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject 

(duration 02 hours) 

1. The question paper will have 50 questions. Each question is set for 01 mark. 

2. Semester End Exam (SEE) Pattern will be in MCQ Model (Multiple Choice Questions) for 50 marks (60 

minutes duration).. 

 

Suggested Learning Resources: 

Textbook: 

1. “Constitution of India” (for Competitive Exams) - Published by Naidhruva Edutech Learning Solutions,    

        Bengaluru. – 2022. 

2. “Engineering Ethics”, M.Govindarajan, S.Natarajan, V.S.Senthilkumar, Prentice –Hall, 2004. 

 

Reference Books: 
1. “Samvidhana Odu” - for Students & Youths by Justice HN Nagamohan Dhas,  Sahayana, kerekon.  
2. “Constitution of India, Professional Ethics and Human Rights” by Shubham Singles, Charles E. Haries, and et 

al: published by Cengage Learning India, Latest Edition – 2019. 
3.  “Introduction  to  the  Constitution  of India”,  (Students  Edition.) by Durga  Das  Basu  (DD  Basu): 

Prentice –Hall, 2008.  

4. “The Constitution of India” by Merunandan K B: published by Merugu Publication, Second Edition, Bengaluru.   

 



 

 Semester:III 

 COURSETITLE: National Service Scheme (NSS) 

 CourseCode 21NS 83 CIE 50Marks 

 Credits:L:T:P 0:0:3 SEE 50Marks 

 TotalHours 40Hours SEE Duration Report Evaluation by NSS Office 

 Credits 01   

Pre-requisites to take this Course: 
1. Students should have a service oriented mind set and social concern. 
2. Students should have dedication to work at any remote place, anytime with available resources and 

proper time management for the other works. 
3. Students should be ready to sacrifice some of the time and wishes to achieve service oriented targets 

on time. 

Corse Objectives :National Service Scheme (NSS) will enable the students to: 

1. Understand the community in which they work 

2. Identify the needs and problems of the community and involve them in problem-solving 

3. Develop among themselves a sense of social & civic responsibility & utilize their knowledge in 
finding practical solutions to individual and community problems 

4. Develop  competence required for group-living and sharing of responsibilities & gain skills in 
mobilizing  community participation to acquire leadership qualities and democratic  attitudes 

5. Develop capacity to meet emergencies and natural disasters & practice national  integration and 
social harmony 

Content 26 Hours 



1. Organic farming, Indian Agriculture (Past, Present and Future) Connectivity for marketing. 
2. Waste management– Public, Private and  Govt organization,  5 R’s. 
3. Setting of the information imparting club for women leading to contribution in social and economic issues. 
4. Water conservation techniques – Role of different stakeholders– Implementation. 
5. Preparing an actionable business proposal for enhancing the village income and approach for implementation. 
6. Helping local schools to achieve good results and enhance their enrolment in Higher/ technical/ 

vocational education. 
7. Developing Sustainable Water management system for rural areas and implementation approaches. 

8. Contribution to any national level initiative of Government of India. Foreg. Digital India, Skill India, 

Swachh  Bharat, Atmanirbhar Bharath,Make in India, Mudra scheme, Skill development programs etc. 
9. Spreading public awareness under rural outreach programs.(minimum5 programs). 
10. Social connect and responsibilities. 
11. Plantation and adoption of plants. Know your plants. 
12. Organize National integration and social harmony events /workshops /seminars. 

(Minimum 02 programs). 
13. Govt. school Rejuvenation and helping them to achieve good infrastructure. 

AND 

  ONENSS – CAMP @ College /University /Stateor Central GovtLevel /NGO’s /General Social Camps 

Students have to take up anyone activity on the above said topics and have to prepare content for awareness and  

technical contents for implementation of the projects and have to present strategies for implementation of the 

same. Compulsorily students have to attend one camp. 

CIE will be evaluated based on their presentation, approach and implementation strategies. 



 

 Course Outcomes: After completing the course, the students will be able to 

CO1: Under  stand the importance of his / her responsibilities towards society. 

CO2: Analyze the environmental and societal problems/issues and will be able to design 
solutions for the same. 

CO3: Evaluate the existing system and to propose practical solutions for the same for 
sustainable development. 

CO4: Implement government or self-driven projects effectively in the field. 

ASSESSMENT AND EVALUATION PATTERN 

WEIGHTAGE 50% 50% 

 CIE SEE 

Presentation 1-Selectionoftopic-(phase 1) 10 ***** 

EXPERIENTIAL LEARNING 
Presentation 2(phase2) 

10 ***** 

CaseStudy-basedTeaching-Learning 10  Implementation strategies of the 
project with report duly signed by 
the Dept’s Coordinator, HoD & 
Principal. 

 At last It should be evaluated by the 
NSS   Coordinator. 

 Finally consolidated report should 
be sent to the University. 

Sector wise study & consolidation 10 

Video based seminar (4-5 minutes per student) 10 

TOTAL MARKSFORTHE COURSE 50 MARKS 50 MARKS 

Suggested Learning Resource : 
1. NSS Course Manual, Published by NSS Cell, VTU Belagavi. 
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BIOLOGY FOR ENGINEERS 
Course Code 21BE45 CIE Marks 50 

Teaching Hours/Week (L:T:P: S) 1:2:0:0 /2:0:0:0 SEE Marks 50 

Total Hours of Pedagogy 25 Total Marks 100 

Credits 02 Exam Hours 02 

Course objectives: 

 To familiarize the students with the basic biological concepts and their engineering applications. 

 To enable the students with an understanding of biodesign principles to create novel devices and structures. 

 To provide the students an appreciation of how biological systems can be re-designed as substitute products for 

natural systems. 

 To motivate the students develop the interdisciplinary vision of biological engineering. 

Teaching-Learning Process (General Instructions) 

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

 Explanation via real life problem, situation modelling, and deliberation of solutions, hands-on sessions, reflective 

and questioning /inquiry-based teaching. 

 Instructions with interactions in classroom lectures (physical/hybrid). 

 Use of ICT tools, including YouTube videos, related MOOCs, AR/VR/MR tools. 

 Flipped classroom sessions (~10% of the classes). 

 Industrial visits, Guests talks and competitions for learning beyond the syllabus. 

 Students’ participation through audio-video based content creation for the syllabus (as assignments). 

 Use of gamification tools (in both physical/hybrid classes) for creative learning outcomes. 

 Students’ seminars (in solo or group) /oral presentations. 

Module-1 (5 Hours) 

BIOMOLECULES AND THEIR APPLICATIONS (QUALITATIVE):  

Carbohydrates (cellulose-based water filters, PHA and PLA as bioplastics), Nucleic acids (DNA Vaccine for Rabies and 

RNA vaccines for Covid19, Forensics – DNA fingerprinting), Proteins (Proteins as food – whey protein and meat 

analogs, Plant based proteins), lipids (biodiesel, cleaning agents/detergents), Enzymes (glucose-oxidase in biosensors, 

lignolytic enzyme in bio-bleaching).  

Module-2 (5 Hours) 

HUMAN ORGAN SYSTEMS AND BIO DESIGNS - 1 (QUALITATIVE): 

Brain as a CPU system (architecture, CNS and Peripheral Nervous System, signal transmission, EEG, Robotic arms for 

prosthetics. Engineering solutions for Parkinson’s disease).Eye as a Camera system (architecture of rod and cone cells, 

optical corrections, cataract, lens materials, bionic eye).Heart as a pump system (architecture, electrical signalling - ECG 

monitoring and heart related issues, reasons for blockages of blood vessels, design of stents, pace makers, defibrillators).  

Module-3 (5 Hours) 

HUMAN ORGAN SYSTEMS AND BIO-DESIGNS - 2 (QUALITATIVE):  

Lungs as purification system (architecture, gas exchange mechanisms, spirometry, abnormal lung physiology - COPD, 

Ventilators, Heart-lung machine).Kidney as a filtration system (architecture, mechanism of filtration, CKD, dialysis 

systems). Muscular and Skeletal Systems as scaffolds (architecture, mechanisms, bioengineering solutions for muscular 

dystrophy and osteoporosis). 

Module-4 (5 Hours) 

NATURE-BIOINSPIRED MATERIALS AND MECHANISMS (QUALITATIVE): 
Echolocation (ultrasonography, sonars), Photosynthesis (photovoltaic cells, bionic leaf). Bird flying (GPS and aircrafts), 

Lotus leaf effect (Super hydrophobic and self-cleaning surfaces), Plant burrs (Velcro), Shark skin (Friction reducing swim 

suits), Kingfisher beak (Bullet train). Human Blood substitutes - hemoglobin-based oxygen carriers (HBOCs) and 

perflourocarbons (PFCs). 

Module-5 (5 Hours) 

TRENDS IN BIOENGINEERING (QUALITATIVE): 

Bioprinting techniques and materials, 3D printing of ear, bone and skin. 3D printed foods. Electrical tongue and electrical 

nose in food science, DNA origami and Biocomputing, Bioimaging and Artificial Intelligence for disease diagnosis. Self-

healing Bioconcrete (based on bacillus spores, calcium lactate nutrients and biomineralization processes) and 

Bioremediation and Biomining via microbial surface adsorption (removal of heavy metals like Lead, Cadmium, Mercury, 

Arsenic). 
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Course outcomes (Course Skill Set) 

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

 Elucidate the basic biological concepts via relevant industrial applications and case studies. 

 Evaluate the principles of design and development, for exploring novel bioengineering projects. 

 Corroborate the concepts of biomimetics for specific requirements. 

 Think critically towards exploring innovative biobased solutions for socially relevant problems. 

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 

passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be deemed to have satisfied the 

academic requirements and earned the credits allotted to each subject/ course if the student secures not less than 35% (18 

Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of 

the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together 

Continuous Internal Evaluation: 

Three Unit Tests each of 20 Marks (duration 01 hour) 

 First test at the end of 5th week of the semester 

 Second test at the end of the 10th week of the semester 

 Third test at the end of the 15th week of the semester 

Two assignments each of 10 Marks 

 First assignment at the end of 4th week of the semester 

 Second assignment at the end of 9th week of the semester 

Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for20 Marks (duration 01 

hours) 

 At the end of the 13th week of the semester 

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be scaled 

down to 50 marks 

 (to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of the CIE.   

Each method of CIE should have a different syllabus portion of the course).   

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome 

defined for the course. 

Semester End Examination: 

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject 

(duration 03 hours) 

 The question paper will have ten questions. Each question is set for 20 marks. 

 There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 2 sub-

questions), should have a mix of topics under that module. 

The students have to answer 5 full questions, selecting one full question from each module. 

The SEE question paper will be set for 100 marks and marks scored will be proportionately reduced to 

50 marks 

Suggested Learning Resources: 

 Human Physiology, Stuart Fox, Krista Rompolski, McGraw-Hill eBook. 16th Edition, 2022 

 Biology for Engineers, Thyagarajan S., Selvamurugan N., Rajesh M.P., Nazeer R.A., Thilagaraj W., Barathi S., and 

Jaganthan M.K., Tata McGraw-Hill, New Delhi, 2012. 

 Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011  

 Biomedical Instrumentation, Leslie Cromwell, Prentice Hall 2011. 

 Biology for Engineers, Sohini Singh and Tanu Allen, Vayu Education of India, New Delhi, 2014. 

 Biomimetics: Nature-Based Innovation, Yoseph Bar-Cohen, 1st edition, 2012, CRC Press. 

 Bio-Inspired Artificial Intelligence: Theories, Methods and Technologies, D. Floreano and C. Mattiussi, MIT Press, 

2008.  

 Bioremediation of heavy metals: bacterial participation, by C R Sunilkumar, N Geetha A C Udayashankar Lambert 

Academic Publishing, 2019. 

 3D Bioprinting: Fundamentals, Principles and Applications by Ibrahim Ozbolat, Academic Press, 2016. 

 Electronic Noses and Tongues in Food Science, Maria Rodriguez Mende, Academic Press, 2016 

https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&text=Yoseph+Bar-Cohen&search-alias=digital-text&field-author=Yoseph+Bar-Cohen&sort=relevancerank
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=C+R+Sunilkumar&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=N+Geetha&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=A+C+Udayashankar&search-alias=stripbooks
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 Blood Substitutes, Robert Winslow,  Elsevier, 2005 

Web links and Video Lectures (e-Resources):   

 VTU EDUSAT / SWAYAM / NPTEL / MOOCS / Coursera / MIT-open learning resource 

 https://nptel.ac.in/courses/121106008 

 https://freevideolectures.com/course/4877/nptel-biology-engineers-other-non-biologists 

 https://ocw.mit.edu/courses/20-020-introduction-to-biological-engineering-design-spring-2009 

 https://ocw.mit.edu/courses/20-010j-introduction-to-bioengineering-be-010j-spring-2006 

 https://www.coursera.org/courses?query=biology 

 https://onlinecourses.nptel.ac.in/noc19_ge31/preview 

 https://www.classcentral.com/subject/biology 

 https://www.futurelearn.com/courses/biology-basic-concepts 

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

● Group Discussion of Case studies 

● Model Making and seminar/poster presentations 

● Design of novel device/equipment like Cellulose-based water filters,  Filtration system mimicking the kidney, 

Bioremediation unit for E-waste management, AI and ML based Bioimaging,  
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IV Semester 

UNIVERSAL  HUMAN  VALUES-II: UNDERSTANDING HARMONY and ETHICAL HUMAN CONDUCT 
Title of the subject  
Course Code 21UHV49  CIE Marks 50 
Teaching Hours/Week (L:T:P: S) 2:0:0 SEE Marks 50 
Total Hours of Pedagogy 20 Total Marks 100 
Credits 01 Exam Hours 01 
 

Course objectives: 

This introductory course input is intended: 
    

1. To  help  the  students  appreciate  the  essential  complementarity  between  'VALUES'  and 'SKILLS' 
to ensure sustained happiness and prosperity which are the core aspirations of all human beings. 
 

2. To  facilitate  the  development  of  a  Holistic  perspective  among  students  towards  life  and 
profession as well as towards happiness and prosperity based on a correct understanding of the 
Human reality and the rest of existence. Such a holistic perspective forms the basis of Universal 
Human Values and movement towards value-based living in a natural way. 

 

3.  To highlight plausible implications of such a Holistic understanding in terms of ethical human 
conduct, trustful and mutually fulfilling human behaviour and mutually enriching interaction with 
Nature. 

 

This course is intended to provide a much-needed orientational input in value education to the young 
enquiring minds. 

 

 

Teaching-Learning Process (General Instructions) 
These are sample Strategies, which teacher can use to accelerate the attainment of the various course 

outcomes.  

1.  The methodology of this course is explorational and thus universally adaptable. It involves a 
systematic and rational study of the human being vis-à-vis the rest of existence. 

 

2.   The course is in the form of 20 lectures (discussions)  
 

3.   It is free from any dogma or value prescriptions. 
 

4.   It is a process of self-investigation and self-exploration, and not of giving sermons. Whatever is 
found as truth or reality is stated as a proposal and the students are facilitated to verify it in their 
own right, based on their Natural Acceptance and subsequent Experiential Validation 
– the whole existence is the lab and every activity is a source of reflection. 

 

5.   This process of self-exploration takes the form of a dialogue between the teacher and the students 
to begin with, and then to continue within the student in every activity, leading to continuous self-
evolution. 

 

6.  This  self-exploration  also  enables  them  to  critically  evaluate  their  pre-conditionings  and 
present beliefs. 

 

Module-1 

 Introduction to Value Education (4 hours)  

Right Understanding, Relationship and Physical Facility (Holistic Development and the Role of 

Education) 

Understanding Value Education, Self-exploration as the Process for Value Education, Continuous 
Happiness and Prosperity – the Basic Human Aspirations, Happiness and Prosperity – Current 
Scenario, Method to Fulfil the Basic Human Aspirations 

Teaching-
Learning 
Process 

Introduction to Value Education- Chalk and talk method, Discussion, Sharing of experiences, 

Live Examples and videos 
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Module-2 

  
Harmony in the Human Being (4 hours)  

Understanding Human being as the Co-existence of the Self and the Body, Distinguishing between 

the Needs of the Self and the Body, The Body as an Instrument of the Self, Understanding Harmony 

in the Self, Harmony of the Self with the Body, Programme to ensure self-regulation and Health 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Lecture 10: Understanding Harmony in the Self 

Teaching-
Learning Process 

Introduction to the concepts- Chalk and talk method, Discussion, Sharing of 

experiences, Live Examples and videos 

 

Module-3 
                                

Harmony in the Family and Society (4 hours) 

Harmony in the Family – the Basic Unit of Human Interaction, 'Trust' – the Foundational Value in 

Relationship, 'Respect' – as the Right Evaluation, Other Feelings, Justice in Human-to-Human 

Relationship, Understanding Harmony in the Society, Vision for the Universal Human Order 

 
Teaching-

Learning 

Process 

Introduction to the concepts- Chalk and talk method, Discussion, Sharing of experiences, 

Live Examples and videos 

 

Module-4 

Harmony in the Nature/Existence (4 hours)  

Understanding Harmony in the Nature, Interconnectedness,  self-regulation  and  Mutual  Fulfilment  

among  the  Four Orders of Nature, Realizing Existence as Co-existence at All Levels, The Holistic 

Perception of Harmony in Existence 

Teaching-
Learning 
Process 

Introduction to the concepts- Chalk and talk method, Discussion, Sharing of experiences, 

Live Examples and videos 

 
Module-5 

Implications  of  the  Holistic  Understanding  –  a  Look  at  Professional  Ethics  (4 hours) 

Natural Acceptance of Human Values, Definitiveness of (Ethical) Human Conduct, A  Basis  for  
Humanistic  Education,  Humanistic  Constitution  and  Universal Human Order, Competence in 
Professional Ethics Holistic Technologies, Production Systems and Management Models-Typical 
Case Studies, Strategies for Transition towards Value-based Life and Profession 

 

Teaching-
Learning 
Process 

Introduction to the concepts- Chalk and talk method, Discussion, Sharing of experiences, 

Live Examples and videos 

 
Course outcome (Course Skill Set) 
 

By the end of the course, students are expected to become more aware of themselves, and their 
surroundings (family, society, nature); they would become more responsible in life, and in handling 
problems with sustainable solutions, while keeping human relationships and human nature in mind. 
 

They would have better critical ability.  They would also become sensitive to their commitment 
towards what they have understood (human values, human relationship and human society). It is 
hoped that they would be able to apply what they have learnt to their own self in different day-to-day 
settings in real life, at least a beginning would be made in this direction. 
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Therefore,  the  course  and  further  follow  up  is  expected  to  positively  impact  common  graduate 
attributes like: 

1.   Holistic vision of life 
2.   Socially responsible behaviour 
3.   Environmentally responsible work 
4.   Ethical human conduct 
5.   Having Competence and Capabilities for Maintaining Health and Hygiene 
6.   Appreciation and aspiration for excellence (merit) and gratitude for all 

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 

50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student 

shall be deemed to have satisfied the academic requirements and earned the credits allotted to each 

subject/ course if the student secures not less than 35% ( 18 Marks out of 50)in the semester-end 

examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE 

(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together 

Continuous Internal Evaluation: 

    Three Unit Tests each of 20 Marks (duration 01 hour) 

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

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

3. Third test at the end of the 15th week of the semester 

   Two assignments each of 10 Marks 

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

5. Second assignment at the end of 9th week of the semester 

 Group discussion/Seminar/quiz  any one of three suitably planned to attain the COs and POs  for 20 

Marks (duration 01 hours) 

6. At the end of the 13th week of the semester 

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks 

and    will be scaled down to 50 marks  

(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the 

methods of the CIE.   Each method of CIE should have a different syllabus portion of the course).   

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per 

the outcome defined for the course. 

Semester End Examination: 

Theory SEE will be conducted by University as per the scheduled timetable, with common question 

papers for the subject (duration 01 hours) 

1. The question paper will have 50 questions. Each question is set for 01 marks. 

2. The students have to answer all the questions, selecting one full question from each module. 

Suggested Learning Resources: 

Books 

-READINGS: 
 

Text Book and Teachers Manual 
 

a. The Textbook 
A Foundation Course in Human Values and Professional Ethics, R R Gaur, R Asthana, G P Bagaria, 2nd   

Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034- 
47-1 
 

b. The Teacher‟s Manual 
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Teachers‟ Manual for A Foundation Course in Human Values and Professional Ethics, R R Gaur, R 

Asthana, G 

Reference Books 
 

1.    JeevanVidya: EkParichaya, A Nagaraj, JeevanVidyaPrakashan, Amarkantak, 1999. 
2.    Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004. 
3.    The Story of Stuff (Book). 
4.    The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi 
5.    Small is Beautiful - E. F Schumacher. 
6.    Slow is Beautiful - Cecile Andrews 
7.    Economy of Permanence - J C Kumarappa 
8.    Bharat Mein Angreji Raj – Pandit Sunderlal 
9.    Rediscovering India - by Dharampal 
10.  Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi 
11.  India Wins Freedom - Maulana Abdul Kalam Azad 
12.  Vivekananda - Romain Rolland (English) 
13.  Gandhi - Romain Rolland (English) 
14.   Sussan George, 1976, How the Other Half Dies, Penguin Press. Reprinted 1986, 1991 
15.    Donella H. Meadows, Dennis L. Meadows, Jorgen Randers, William W. Behrens III, 1972, Limits to Growth –  
          Club of Rome’s report, Universe Books.  
16.    A Nagraj, 1998, Jeevan Vidya Ek Parichay, Divya Path Sansthan, Amarkantak. 
17.    P L Dhar, RR Gaur, 1990, Science and Humanism, Commonwealth Publishers. 
18.    A N Tripathy, 2003, Human Values, New Age International Publishers. 
19.    SubhasPalekar, 2000, How to practice Natural Farming, Pracheen (Vaidik) KrishiTantraShodh, Amravati. 
20.   E G Seebauer & Robert L. Berry, 2000, Fundamentals of Ethics for Scientists & Engineers , Oxford  

University Press 
21.  M Govindrajran, S Natrajan & V.S. Senthil Kumar, Engineering Ethics (including Human Values), Eastern 

Economy Edition, Prentice Hall of India Ltd. 
22.   B P Banerjee, 2005, Foundations of Ethics and Management, Excel Books.  
23.   B L Bajpai, 2004, Indian Ethos and Modern Management, New Royal Book Co., Lucknow. Reprinted 2008. 

 
Web links and Video Lectures (e-Resources):   
  

1.   Value Education websites, https://www.uhv.org.in/uhv-ii, http://uhv.ac.in, http://www.uptu.ac.in  
2.   Story of Stuff, http://www.storyofstuff.com  
3.   Al Gore, An Inconvenient Truth, Paramount Classics, USA 
4.   Charlie Chaplin, Modern Times, United Artists, USA  
5.   IIT Delhi, Modern Technology – the Untold Story  
6.   Gandhi A., Right Here Right Now, Cyclewala Productions 
7.   https://www.youtube.com/channel/UCQxWr5QB_eZUnwxSwxXEkQw 
8.   https://fdp-si.aicte-india.org/8dayUHV_download.php 
9.    https://www.youtube.com/watch?v=8ovkLRYXIjE 
10. https://www.youtube.com/watch?v=OgdNx0X923I 

11. https://www.youtube.com/watch?v=nGRcbRpvGoU 

12. https://www.youtube.com/watch?v=sDxGXOgYEKM 

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

  

 

http://www.uptu.ac.in/
http://www.storyofstuff.com/
https://www.youtube.com/channel/UCQxWr5QB_eZUnwxSwxXEkQw
https://fdp-si.aicte-india.org/8dayUHV_download.php
https://www.youtube.com/watch?v=8ovkLRYXIjE
https://www.youtube.com/watch?v=OgdNx0X923I
https://www.youtube.com/watch?v=nGRcbRpvGoU
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V Semester 

Environmental Studies 
Course Code 21CIV57 CIE Marks 50 
Teaching Hours/Week (L:T:P: S) 1+2+0+0 SEE Marks 50 
Total Hours of Pedagogy 15 Total Marks 100 
Credits 01 Exam Hours 01 
 

Course objectives: 

 To create environmental awareness among the students. 

 To gain knowledge on different types of pollution in the environment. 
 

Teaching-Learning Process (General Instructions) 

These are sample Strategies; which teacher can use to accelerate the attainment of the various 

course outcomes.  

1. Apart from conventional lecture methods various types of innovative teaching techniques 

through videos, and animation films may be adopted so that the delivered lesson can 

progress the students in theoretical, applied and practical skills.  

2. Environmental awareness program for the in house campus 

3. Encourage collaborative (Group Learning) Learning in the class.  

4. Seminars, surprise tests and Quizzes may be arranged for students in respective subjects 

to develop skills. 
 

Module-1 

Ecosystems (Structure and Function): Forest, Desert, Wetlands, River, Oceanic and Lake. 

Biodiversity: Types, Value; Hot-spots; Threats and Conservation of biodiversity, Forest Wealth, 

and Deforestation. 
Teaching-Learning 
Process 

Chalk and talk, PowerPoint presentation and animation tools 

Module-2 

Advances in Energy Systems (Merits, Demerits, Global Status and Applications): Hydrogen, 

Solar, OTEC, Tidal and Wind. 

Natural Resource Management (Concept and case-studies): Disaster Management, Sustainable 

Mining,case studiesng, and Carbon Trading.  
 

Teaching-Learning 
Process 

Chalk and talk, powerpoint presentation and animation tools 
 

Module-3 

Environmental Pollution (Sources, Impacts, Corrective and Preventive measures, Relevant 

Environmental Acts, Case-studies): Surface and Ground Water Pollution; Noise pollution; Soil 

Pollution and Air Pollution. 

Waste Management & Public Health Aspects: Bio-medical Wastes; Solid waste; Hazardous 

wastes; E-wastes; Industrial and Municipal Sludge. 
Teaching-Learning 

Process 
Chalk and talk, powerpoint presentation and animation tools 

Module-4 

Global Environmental Concerns (Concept, policies and case-studies): Ground water 

depletion/recharging, Climate Change; Acid Rain; Ozone Depletion; Radon and Fluoride problem 

in drinking water; Resettlement and rehabilitation of people, Environmental Toxicology. 
Teaching-Learning 
Process 

Chalk and talk, powerpoint presentation and animation tools 
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Module-5 

Latest Developments in Environmental Pollution Mitigation Tools (Concept and 

Applications): G.I.S. & Remote Sensing, Environment Impact Assessment, Environmental 

Management Systems, ISO14001; Environmental Stewardship- NGOs. Field work: Visit to an 

Environmental Engineering Laboratory or Green Building or Water Treatment Plant or Waste 

water treatment Plant; ought to be Followed by understanding of process and its brief 

documentation. 
Teaching-Learning 
Process 

Chalk and talk, power point presentation and animation tools 

Course outcome (Course Skill Set) 
 

At the end of the course the student will be able to : 
 CO1: Understand the principles of ecology and environmental issues that apply to air, land, 

and water issues on a global scale, 
 CO2: Develop critical thinking and/or observation skills, and apply them to the analysis of a 

problem or question related to the environment. 
 CO3: Demonstrate ecology knowledge of a complex relationship between biotic and a biotic 

components. 
  CO4: Apply their ecological knowledge to illustrate and graph a problem and describe the 

realities that managers face when dealing with complex issues. 
Assessment Details (both CIE and SEE)  
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The 

minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed 

to have satisfied the academic requirements and earned the credits allotted to each subject/ course if the student 

secures not less than 35% (18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 

marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) 

taken together 

Continuous Internal Evaluation: 

Three Unit Tests each of 20 Marks (duration 01 hour) 

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

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

3. Third test at the end of the 15th week of the semester 

Two assignments each of 10 Marks 

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

5. Second assignment at the end of 9th week of the semester 

Group discussion/Seminar/quiz  any one of three suitably planned to attain the COs and POs  for 20 Marks 

(duration 01 hours) 

6. At the end of the 13th week of the semester 

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be 

scaled down to 50 marks 

 (to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of 

the CIE.   Each method of CIE should have a different syllabus portion of the course).   

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the 

outcome defined for the course. 

 

Semester End Examination: 
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the 

subject (duration 01 hours) 

Question paper pattern: 

1. The Question paper will have 50 objective questions. 
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2. Each question will be for 01 marks 

3. Students will have to answer all the questions on an OMR Sheet.  

4. The Duration of the Exam will be 01 hour 

Suggested Learning Resources: 

Books 

 Environmental studies, Benny Joseph, Tata Mcgraw-Hill 2nd edition 2012 

 Environmental studies, S M Prakash, pristine publishing house, Mangalore 3rd edition-2018 

Reference Books: - 

 Benny Joseph, Environmental studies, Tata Mcgraw-Hill 2nd edition 2009 

 M.Ayi Reddy Textbook of environmental science and Technology, BS publications 2007 

 Dr. B.S Chauhan, Environmental studies, university of science press 1st edition 

Web links and Video Lectures (e-Resources):   
  . 

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

  

 



130 
 

 

Electrical Vehicle Technologies 

Course Code 21EE724 CIE Marks 50 

Teaching Hours/Week (L:T:P: S) 3:0:0:0 SEE Marks 50 

Total Hours of Pedagogy 40 Total Marks 100 

Credits 03 Exam Hours 03 

Course objectives: 

(1)To understand working of Electric Vehicles and recent trends.   
(2)Ability to analyze different power converter topology used for electric vehicle application.   
(3)Ability to develop the electric propulsion unit and its control for application of electric vehicles.   
(4)Ability to design converters for battery charging and explain transformer less topology.   

Teaching-Learning Process (General Instructions) 

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

outcomes.  

1.  Lecturer method (L) needs not to be only traditional lecture method, but alternative effective teaching methods 

could be adopted to attain the outcomes.   

2.  Use of Video/Animation to explain functioning of various concepts.  

3.  Encourage collaborative (Group Learning) Learning in the class.  

4.  Ask at least three HOT (Higher order Thinking) questions in the class, which promotes critical thinking.  

5.  Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop design thinking 

skills such as the ability to design, evaluate, generalize, and analyse information rather than simply recall it.  

6.  Introduce Topics in manifold representations.  

7.  Show the different ways to solve the same problem with different circuits/logic and encourage the students 

to come up with their own creative ways to solve them.  

8.  Discuss how every concept can be applied to the real world - and when that's possible, it helps improve the 

students' understanding.   

Module-1 

Electric and Hybrid Electric Vehicles: Configuration  of  Electric  Vehicles,  Performance  of  Electric  

Vehicles,  Traction    motor      characteristics, Tractive      effort      and      Transmission  requirement,    Vehicle    

performance,  Tractive    effort    in    normal  driving, Energy   consumption   Concept   of   Hybrid   Electric   

Drive   Trains, Architecture  of  Hybrid  Electric  Drive  Trains,  Series  Hybrid  Electric Drive Trains, Parallel 

hybrid electric drive trains. 

Teaching-Learning Process Chalk and Board, Power Point Presentation. 

Module-2 

Energy storage for EV and HEV: Energy  storage  requirements,  Battery  parameters,  Types  of  Batteries, 

Modelling of Battery, Fuel Cell basic  principle  and  operation, Types of Fuel  Cells, PEMFC and  its operation, 

Modelling of  PEMFC, Supercapacitors. 

Teaching-Learning Process Chalk and Board, Power Point Presentation. 

Module-3 

Electric Propulsion: EV consideration, DC motor drives and speed control, Induction motor drives, Permanent  

Magnet Motor Drives, Switch Reluctance Motor Drive for Electric Vehicles, Configuration and control of 

Drives. 

Teaching-Learning Process Chalk and Board, Power Point Presentation. 

Module-4 

Design of Electric and Hybrid Electric Vehicles: Series  Hybrid  Electric  Drive  Train  Design:  Operating   

patterns,  control  strategies,  Sizing  of  major  components, power rating of traction motor, power rating of  

engine/generator, design of PPS Parallel Hybrid Electric Drive Train Design: Control strategies of parallel 

hybrid  

drive train, design of engine power capacity, design of electric motor drive capacity, transmission design, energy  

storage design. 
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Teaching-Learning Process Chalk and Board, Power Point Presentation. 

Module-5 

Power Electronic Converter for Battery Charging: Charging methods for battery, Termination methods, 

charging from grid, The Z-converter, Isolated bidirectional DC-DC converter, Design of Z- converter   for   

battery   charging,   High-frequency   transformer   based  isolated charger topology, Transformer less topology. 

Teaching-Learning Process Chalk and Board, Power Point Presentation. 

Course outcome (Course Skill Set) 

At the end of the course the student will be able to : 
(1)Explain the working of electric vehicles and recent trends.   

(2)Analyze different power converter topology used for electric vehicle application.   

(3)Develop the electric propulsion unit and its control for application of electric vehicles.   

(4)Design converters for battery charging and explain transformer less topology. 

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The 

minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be 

deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ course if the 

student secures not less than 35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum 

of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester 

End Examination) taken together 

Continuous Internal Evaluation: 

Three Unit Tests each of 20 Marks (duration 01 hour) 

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

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

3. Third test at the end of the 15th week of the semester 

Two assignments each of 10 Marks 

 

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

5. Second assignment at the end of 9th week of the semester 

Group discussion/Seminar/quiz  any one of three suitably planned to attain the COs and POs  for 20 Marks 

(duration 01 hours) 

6. At the end of the 13th week of the semester 

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will 

be scaled down to 50 marks  

 (to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods 

of the CIE.   Each method of CIE should have a different syllabus portion of the course).   

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the 

outcome defined for the course. 

Semester End Examination: 

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for 

the subject (duration 03 hours) 

 The question paper will have ten questions. Each question is set for 20 marks. 

 There will be 2 questions from each module. Each of the two questions under a module (with a maximum 

of 3 sub-questions), should have a mix of topics under that module. 

The students have to answer 5 full questions, selecting one full question from each module. 
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Suggested Learning Resources: 

Textbooks 

1.  Modern Electric, Hybrid Electric, and Fuel Cell Vehicles: Fundamentals, M. Ehsani, Y. Gao, S. Gay and Ali 

Emadi, CRC Press, 2005. 

2.  Electric and Hybrid Vehicles:  Design Fundamentals, Iqbal Husain,    CRC Press, 2003.  

Reference Books  

1.  Energy Management Strategies for Electric and Plug-in Hybrid Electric, Sheldon S. Williamson,    Springer,    

2013.  

2.  Modern Electric Vehicle Technology, C.C. Chan and K.T.  Chau, Oxford University, 2001.  

3.  Hybrid Electric Vehicles Principles And Applications With Practical Perspectives, Chris Mi, M. Abul  

Masrur, David  Wenzhong Gao, Wiley,  Publication,  2011. 

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

Activity Based Learning, Quizzes, Seminars. 

 

  







 

B.E IN CIVIL ENGINEERING(CV-2018-19) 
Outcome Based Education (OBE) and Choice Based Credit System (CBCS) 

SEMESTER – V 

ENVIRONMENTAL STUDIES 

Course Code 18CIV59 CIE Marks 40 
Teaching Hours / Week (L:T:P) (1:0:0) SEE Marks 60 
Credits 01 Exam Hours 02 
Module - 1 

Ecosystems (Structure and Function): Forest, Desert, Wetlands, Riverine, Oceanic and Lake. 
Biodiversity: Types, Value; Hot-spots; Threats and Conservation of biodiversity, Forest Wealth, and 
Deforestation. 

Module - 2 
Advances in Energy Systems (Merits, Demerits, Global Status and Applications): Hydrogen, Solar, OTEC, 
Tidal and Wind. 
Natural Resource Management (Concept and case-studies): Disaster Management, Sustainable Mining, Cloud 
Seeding, and Carbon Trading. 
Module - 3 

Environmental Pollution (Sources, Impacts, Corrective and Preventive measures, Relevant Environmental 
Acts, Case-studies): Surface and Ground Water Pollution; Noise pollution; Soil Pollution and Air Pollution. 
Waste Management & Public Health Aspects: Bio-medical Wastes; Solid waste; Hazardous wastes; E-wastes; 
Industrial and Municipal Sludge. 
Module - 4 
Global Environmental Concerns (Concept, policies and case-studies): Ground water depletion/recharging, 
Climate Change; Acid Rain; Ozone Depletion; Radon and Fluoride problem in drinking water; Resettlement and 
rehabilitation of people, Environmental Toxicology. 

Module - 5 
Latest Developments in Environmental Pollution Mitigation Tools (Concept and Applications): G.I.S. & 
Remote Sensing, Environment Impact Assessment, Environmental Management Systems, ISO14001; 
Environmental Stewardship- NGOs. 
Field work: Visit to an Environmental Engineering Laboratory or Green Building or Water Treatment Plant or 
Waste water treatment Plant; ought to be Followed by understanding of process and its brief documentation. 
Course outcomes: At the end of the course, students will be able to: 

• CO1: Understand the principles of ecology and environmental issues that apply to air, land, and water 
issues on a global scale, 

• CO2: Develop critical thinking and/or observation skills, and apply them to the analysis of a problem 
or question related to the environment. 

• CO3: Demonstrate ecology knowledge of a complex relationship between biotic and a biotic 
components. 

• CO4: Apply their ecological knowledge to illustrate and graph a problem and describe the realities that 

managers face when dealing with complex issues. 

Question paper pattern: 
• The Question paper will have 100 objective questions. 
• Each question will be for 01 marks 

• Student will have to answer all the questions in an OMR Sheet. 

• The Duration of Exam will be 2 hours. 

Sl. No. Title of the Book 
Name of the 

Author/s Name of the Publisher 
Edition and 
Year 

Textbook/s 

1 Environmental Studies Benny Joseph Tata Mc Graw – Hill. 2ndEdition, 2012 



 

2. Environmental Studies S M Prakash Pristine Publishing House, 
Mangalore 

3rdEdition, 2018 

3 Environmental Studies – 
From Crisis to Cure 

R Rajagopalan Oxford Publisher 2005 

Reference Books 

1 Principals of Environmental 
Science and Engineering 

Raman Sivakumar Cengage learning, 
Singapur. 

2ndEdition, 2005 

2 Environmental Science – 
working with the Earth 

G.Tyler Miller Jr. Thomson Brooks /Cole, 11thEdition, 2006 

3 Text Book of Environmental 
and Ecology 

Pratiba Sing, 
AnoopSingh& 
PiyushMalaviya 

Acme Learning Pvt. Ltd. 
New Delhi. 

1stEdition 



B. E. CIVIL ENGINEERING 
Choice Based Credit System (CBCS)and Outcome Based Education (OBE) 

SEMESTER - V 
MUNICIPAL WASTEWATER ENGINEERING 

Course Code 18CV55 CIE Marks 40 
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60 
Credits 03 Exam Hours 03 

 

Course Learning Objectives: This course will enable students to; 
1. Understand the various water demands and population forecasting methods. 
2. Understand and design different unit operations and unit process in involved in wastewater treatment process 
3.Understand the concept and design of various physicochemical treatment units 
4. Understand the concept and design of various biological treatment units 
5. Understand the concept of various advance waste water and low cost treatment processes for rural areas. 
Module-1 
Introduction: Need for sanitation, methods of sewage disposal, types of sewerage systems, dry weather flow, wet 
weather flow, factors effecting dry and wet weather flow on design of sewerage system, estimation of storm water 
flow, time of concentration flow, numericals. 
Sewer appurtenances: Manholes, catch basins, oil and grease traps. P, Q and S traps. Material of sewers, shape of 
sewers, laying and testing of sewers, ventilation of sewers basic principles of house drainage. 
Module-2 

Design of sewers: Hydraulic formula to determine velocity and discharge. Self cleansing and non scouring 
velocity. Design of hydraulic elements for circular sewers for full flow and half flow conditions. 
Waste water characteristics: sampling, significance and techniques, physical, chemical and biological 
characteristics, flow diagram for municipal waste water 
Treatment unit operations and process. Estimation of BOD. Reaction kinetics (zero order, 1st order and 2nd order). 

Module-3 
Treatment of municipal waste water: Screens: types, disposal. Grit chamber, oil and grease removal. primary and 
secondary settling tanks. 
Disposal of effluents: Dilution, self-purification phenomenon, oxygen sag curve, zones of purification, sewage 
farming, sewage sickness, numerical problems on disposal of effluents. Streeter-Phelps equation. 

Module-4 
Biological Treatment Process: Suspended growth system - conventional activated sludge process and its 
modifications. Attached growth system – trickling filter, bio-towers and rotating biological contactors. 
Principle of stabilization ponds, oxidation ditch, Sludge digesters(aerobic and anaerobic), Equalization., thickeners 
and drying beds. 

Module-5 
Advanced Wastewater Treatment: Need and technologies used. Nitrification and Denitrification Processes, 
Phosphorous removal. Advance oxidation processes (AOPs), Electro coagulation. 
Rural sanitation: Low cost treatment process: Working principal and design of septic tanks for small community 
in rural and urban areas, two-pit latrines, eco-toilet and soak pits. 
Course outcomes: After studying this course, the students will be able to: 
1. Select the appropriate sewer appurtenances and materials in sewer network. 
2. Design the sewers network and understand the self purification process in flowing water. 
3.Deisgn the varies physic- chemical treatment units 
4. Design the various biological treatment  units 
5. Design various AOPs and low cost treatment units. 

Question paper pattern: 
• The question paper will have ten full questions carrying equal marks. 
• Each full question will be for 20 marks. 
• There will be two full questions (with a maximum of four sub- questions) from each module. 
• Each full question will have sub- question covering all the topics under a module. 
• The students will have to answer five full questions, selecting one full question from each module. 

Textbooks 



1. Howard S. Peavy, Donald R. Rowe, George T, “Environmental Engineering” - Tata McGraw Hill, New York, 
Indian Edition, 2013 

2. B C Punmia, “Environmental Engineering vol-II”, Laxmi Publications 2nd, 2016 
3. Karia G.L., and Christian R.A, “Wastewater Treatment Concepts and Design Approach”, Prentice Hall of India 

Pvt. Ltd., New Delhi. 3rd, Edition, 2017 
4. S.K.Garg, “Environmental Engineering vol-II, Water supply Engineering”, Khanna Publishers, – New Delhi, 

28th edition and 2017 

Reference Books 
1. CPHEEO manual on sewage treatment, Ministry of Urban Development, Government of India, New 

Delhi,1999 
2. Mark.J Hammer, ”Water & Waste Water Technology” John Wiley & Sons Inc., New York, 2008 
3. Benefield R.D., and Randal C.W, “Biological Process Design for Wastewater Treatment”, Prentice Hall, 

Englewood Chiffs, New Jersey 2012 
4. Metcalf and Eddy Inc, “Wastewater Engineering - Treatment and Reuse”, Publishing Co. Ltd., New Delhi, 

4th Edition, 2009. 



 

B. E. CIVIL ENGINEERING 
Choice Based Credit System (CBCS) and Outcome Based Education (OBE) 

SEMESTER - VI 
ENVIRONMENTAL ENGINEERING  LABORATORY 

Course Code 18CVL67 CIE Marks 40 
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60 
Credits 02 Exam Hours 03 

 

Course Learning Objectives: This course will enable students, 
1. To learn different methods of water & waste water quality 
2. To conduct experiments to determine the concentrations of water and waste water 
3. To determine the degree and type of treatment 
4. To understand the environmental significance and application in environmental engineering practice 

 

1. Preparation chemical solutions required for analysis and sampling methodologies 

2. Determination of pH, Conductivity, TDS and Turbidity. 

3.  Determination of Acidity and Alkalinity 

4. Determination of Calcium, Magnesium and Total Hardness. 
5. Determination of Dissolved Oxygen 

6.  Determination of BOD. 

7.  Determination of Chlorides 

8.  Determination of percentage of % of available chlorine in bleaching powder sample, Determination of 
Residual Chlorine and chlorine demand. 

9. Determination of Solids in Sewage: i) Total Solids, ii) Suspended Solids, iii) Dissolved Solids, iv) 
Volatile Solids, Fixed Solids v) Settleable Solids. 

10. Determination of optimum coagulant dosage using Jar test apparatus. 

11. Determination Nitrates and Iron by spectrophotometer 

12. Determination of COD(Demonstration) 

13. Air Quality Monitoring (Demonstration) 

14. Determination of Sound by Sound level meter at different locations (Demonstration) 

Course Outcomes: After studying this course, students will be able to: 
1. Acquire capability to conduct experiments and estimate the concentration of different parameters. 
2. Compare the result with standards and discuss based on the purpose of analysis. 
3. Determine type of treatment, degree of treatment for water and waste water. 
4. Identify the parameter to be analyzed for the student project work in environmental stream. 
Question paper pattern: 
• Two experiments shall be asked from the above set of experiments. 
• One experiment to be conducted and for the other student should write detailed procedure. 
Reference Books: 
1. IS codes-3025 series 
2. Standard method for examination of water and waste water, APHA, 20th edition 
3. Clair Sawyer and Perry McCarty and Gene Parkin, “Chemistry for Environmental Engineering and 

Science”, McGraw-Hill Series in Civil and Environmental Engineering. 



 

B. E. CIVIL ENGINEERING 
Choice Based Credit System (CBCS) and Outcome Based Education (OBE) 

SEMESTER - VI 
SOLID WASTE MANAGEMENT 

Course Code 18CV642 CIE Marks 40 
Teaching Hours/Week(L:T:P) 3:0:0 SEE Marks 60 
Credits 03 Exam Hours 03 

 
Course Learning Objectives:  This course will enable students to 
1. Study the present methods of solid waste management system and to analyze their draw backs comparing 

with statutory rules. 
2. Understand different elements of solid waste management from generation of solid waste to disposal.  
3. Analyze different processing technologies and to study conversion of municipal solid waste to compost or 

biogas. 
4. Evaluate landfill site and to study the sanitary landfill reactions. 
Module -1 
Sources: Sources of Solid waste, Types of solid waste, Physical and Chemical composition of municipal solid 
waste. Generation rate, Numerical Problems. 
Collection: Collection of solid waste- services and systems, equipments,   
Transportation:  Need of transfer operation, transfer station, transport means and methods, route optimization. 
Solid waste management 2000 rules with, 2016 amendments. 
Module -2 
Processing techniques: Purpose of processing, Volume reduction by incineration, Process description, 
Mechanical volume reduction (compaction), Mechanical size reduction (shredding), component separation 
(manual and mechanical methods). 

Module -3 

Composting Aerobic and anaerobic method - process description, process microbiology, design 
consideration, Mechanical composting, Vermi composting, Numerical Problems.  
Sanitary land filling: Definition, advantages and disadvantages, site selection, methods, reaction occurring in 
landfill-    Gas and Leachate movement, Control of gas and leachate movement,   Design of sanitary landfill.  
Numerical Problems. 
Module -4 
Sources, collection, treatment and disposal:- Biomedical  waste,E-waste,  construction and demolition waste. 

Module -5 
Incineration -3Ts factor affecting incineration, types of incinerations, Pyrolsis , Energy  recovery  technique  
from  solid waste management. Hazardous waste. 

Course outcomes: After studying this course, students will be able to: 
1. Analyse existing solid waste management system and to identify their drawbacks. 
2. Evaluate different elements of solid waste management system. 
3. Suggest suitable scientific methods for solid waste management elements.  
4. Design suitable processing system and evaluate disposal sites. 
Question paper pattern: 
 The question paper will have ten full questions carrying equal marks. 
 Each full question will be for 20 marks. 
 There will be two full questions (with a maximum of four sub- questions) from each module. 
 Each full question will have sub- question covering all the topics under a module. 
 The students will have to answer five full questions, selecting one full question from each module. 

Textbooks: 



 

1. George Tchobanoglous, Hilary Theisen , Samuel A Vigil, “Integrated Solid Waste Management : 
Engineering principles and management issues”, M/c Graw hill Education . Indian edition  

2. Howard S Peavy, Donald R Rowe and George Tchobanoglous,  “Environmental Engineering”, Tata 
Mcgraw Hill Publishing Co ltd.,  

Reference Books:  
1. Municipal Solid Wastes (Management and Handling) Rules, 2000.Ministry of Environment and Forests 

Notification, New Delhi, the 25th September, 2000. Amendment – 1357(E) – 08-04-2016 
2. Municipal Solid waste management manual, Part II published under Swachh Bharat Mission, Central 

Public Health and Environmental Engineering Organization (CPHEEO), 2016, Ministry of Urban 
Development, Government of India. 

3. Handbook of Solid waste management, second edition, George Tchobanoglous, Frank Kreith, published 
by M/c Graw hill Education, 2002, ISBN-13 978-0071356237 ISBN -10 0071356231 



 

B. E. ELECTRICAL AND ELECTRONICS ENGINEERING  
Choice Based Credit System (CBCS) and Outcome Based Education (OBE) 

SEMESTER – VII 

SOLAR AND WIND ENERGY (Professional Elective) 
Course Code 18EE731 CIE Marks 40 

Number of Lecture Hours/Week (L:T:P) 3:0:0 SEE Marks 60 
Credits 03 Exam Hours 03 
Course Learning Objectives: 

• To discuss the importance of energy in human life, relationship among economy 
and environment with energy use. 

• To discuss the increasing role of renewable energy, energy management, energy 
audit, energy efficiency, energy intensity. 

• To discuss energy consumption status in India, energy saving potential and 
energy conservation efforts in India. 

• To explain the concept of energy storage and the principles of energy storage 
devices. 

• To discuss the characteristics and distribution of solar radiation, measurement of components 
of solar radiation and analysis of collected solar radiation data. 

• To explain availability of solar radiation at a location and the effect of tilting the surface 
of collector with respect to horizontal surface. 

• To describe the process of harnessing solar energy in the form of heat and working of solar 
collectors. 

• To discuss applications of solar energy including heating and cooling. 
• To discuss the operation of solar cell and the environmental effects on electrical characteristics of 

solar cell 
• To discuss sizing and design of typical solar PV systems and their applications. 
• To discuss basic Principles of Wind Energy Conversion and to compute the power  available 

in the wind. 
• To discuss forces on the Blades, Wind Energy Conversion, collection of Wind Data, 

energy estimation and site selection. 
• To discuss classification of WEC Systems, its advantages and disadvantages of WECS, and Types

of Wind Machines (Wind Energy Collectors). 
• To evaluate the performance of Wind-machines, Generating Systems.  

Module-1 

Fundamentals of Energy Science and Technology: Introduction, Energy, Economy and Social 
Development, Classification of Energy Sources, Importance of Non -conventional Energy Sources, Salient 
features  of Non-conventional  Energy Sources,  World  Energy  Status,  Energy Status  in India.  Energy 
Conservation  and  Efficiency:  Introduction,  Important  Terms  and  Definitions,  Important  Aspects  of 
Energy Conservation, Global Efforts, Achievements and Future Planning, Energy Conservation/Efficiency 
Scenario in India, Energy Audit, Energy Conservation Opportunities. 
Energy Storage: Introduction, Necessity of Energy Storage, Specifications of Energy Storage Devices. 
Solar  Energy-Basic  Concepts:  Introduction,  The  Sun  as  Source of  Energy,  The Earth,  Sun,  Earth 
Radiation  Spectrum,  Extraterrestrial  and  Terrestrial  Radiations,  Spectral  Power Distribution  of Solar
Radiation, Depletion of Solar Radiation.  

Module-2 
Solar Energy-Basic   Concepts   (continued):   Measurement   of   Solar   Radiation,   Solar   Radiation 
Data,  Solar  Time,  Solar  Radiation  Geometry,  Solar  Day  Length,  Extraterrestrial  Radiation     on 
Horizontal  Surface,  Empirical  Equations  for  Estimating  Terrestrial  Solar  Radiation  on  Horizontal 
Surface, Solar Radiation on Inclined Plane  Surface. 
Solar  Thermal Systems:  Introduction,  Solar Collectors,  Solar Water Heater, Solar Passive Space 
Heating  and  Cooling  Systems,  Solar  Industrial  Heating  Systems,  Solar  Refrigeration  and  Ai r 
Conditioning Systems, Solar Cookers.  

 



 

Textbook  
1  Non-Conventional Energy 

Resources  
B. H. Khan  McGraw Hill  2nd Edition 2017  

2  Non-Conventional Sources of 
Energy  

Rai G. D. Khanna 
Publishers  

4th Edition, 2009  

Reference Books  
1  Non-Conventional Energy 

Resources  
ShobhNath Singh  Pearson  1st Edition, 2015  

2  Solar Energy – Principles of 
Thermal Collections and 
Storage  

S.P. Sukhatme 
J.K.Nayak  

McGraw Hill  3rd Edition, 2008  

3  Wind Turbine Technology  Ahmad Hemami  Cengage  1st Edition, 2012  
 

Module-3 

Solar Photovoltaic Systems: Introduction, Solar Cell Fundamentals,  Solar Cell Characteristics,      
Solar Cell Classification, Solar Cell Technologies, Solar Cell, Module, and Array Construction, Maximizing 
the Solar PV Output and Load Matching. Maximum Power Point Tracker. Balance of System Components, 
Solar PV Systems, Solar PV Applications.  
Module-4 
 Wind Energy: Introduction, Basic Principles of Wind Energy Conversion, History of Wind Energy, Wind 
Energy Scenario – World and India. The Nature of the Wind, The Power in the Wind, Forces on  the  
Blades,  Wind  Energy  Conversion,  Wind  Data  and  Energy  Estimation,  Site  Selection Considerations 
Wind energy  systems: Environment and  Economics  Environmental    benefits and problems of wind 
energy, Economics of wind energy, Factors influence the cost of energy generation, machine parameters, 
Life cycle cost analysis  

Module-5 

Basic Components of a Wind Energy Conversion(WEC) System: Classification of WEC systems,      
Advantages and Disadvantages of WECS, Types of Wind Machines (Wind Energy Collectors), 
Analysis of Aerodynamic Forces Acting on the Blade, Performance of Wind- machines, Generating 
Systems, Energy Storage, Applications of Wind Energy, Environmental Aspects.  
 
Course Outcomes: 
At the end of the course the student will be able to: 

• Discuss the importance of the role of renewable energy, the concept of energy storage and the 
principles of energy storage devices. 

• Discuss the concept of solar radiation data and solar PV system fabrication, operation of solar cell, 
sizing and design of PV system.  

• Describe the process of harnessing solar energy and its applications in heating and cooling. 
• Explain basic Principles of Wind Energy Conversion, collection of wind data, energy estimation and 

site selection. 
• Discuss the performance of Wind-machines, energy storage, applications of Wind Energy and 

environmental aspects. 
 
Question paper pattern: 

• The question paper will have ten questions. 
• Each full question is for 20 marks. 
• There will be 2 full questions (with a maximum of three sub questions in one full question) 

from each module. 
• Each full question with sub questions will cover the contents under a module. 
• Students will  have to answer 5 full questions, selecting one full question from each module.  
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