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! Department of Mechanical Engineering
Institute Vision and Mission Statements
Vision:

» To be a Centre of excellence in technical and management education concurrently
focusing on disciplined and integrated development of personality through quality
education, sports, cultural and co-curricular activities.

> To promote transformation of students into better human beings, responsible citizens
and competent professionals to serve as a valuable resource for industry, work

environment and society.
Mission:

» To impart quality technical education, provide state-of-art facilities, achieve high
quality in teaching-learning & research and encourage extra & co-curricular activities.

> To stimulate in students a spirit of inquiry and desire to gain knowledge and skills to
meet the changing needs that can enrich their lives.

» To provide opportunity and resources for developing skills for employability and
entrepreneurship, nurturing leadership qualities, imbibing professional ethics and
societal commitment.

> To create an ambience and nurture conducive environment for dedicated and quality
staff to upgrade their knowledge & skills and disseminate the same to students on a

sustainable long term basis.
» Facilitate effective interaction with the industries, alumni and research institutions.

#
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Department Vision, Mission, Program Educational Objectives (PEOs) & PSOs

Vision: To become a leading learning Center in Mechanical Engineering
Mission:

» Enrich the undergraduate experience through experimental learning, and fostering a
personalized and supportive environment for their overall development.

» Provide opportunities to develop talented and committed human resource to meet the
needs of profession and society.

» Provide research and intellectual resources to address contemporary and complex

problems of industry and research.

Program Educational Objectives (PEOs)

After 3/4 years of graduation, the students will have the ability to

» Establish themselves as successful professionals either as individuals or in team,
exhibiting leadership qualities to meet the goals of a project or organization.

» Analyze, design and solve problems related to Mechanical Engineering.

» Continuously enhance skills and technologies through self learning.

> Engage themselves in higher learning leading to degrees or certifications.
Program Specific Outcomes (PSOs) of the Mechanical Engineering Program

» An understanding of fundamentals, design and analysis procedures, thermal
engineering, material aspects, manufacturing methods, management of resources of
various kinds, and application of various modern tools / techniques to develop

products/components related to mechanical engineering and allied fields.

» An ability to solve engineering problems and work in industry, R&D organizations and

institutions of higher learning in mechanical engineering and related areas.
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Department of Mechanical Engineering

Program Outcomes (POs)

1.Engineering Knowledge: Apply knowledge of mathematics, science, engineering
fundamentals and an engineering specialization to the solution of complex engineering
problems.

2.Problem Analysis: Identify, formulate, research literature and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences and engineering sciences.

3.Design/ Development of Solutions: Design solutions for complex engineering
problems and design system components or processes that meet specified needs with

appropriate consideration for public health and safety, cultural, societal and
environmental considerations.
4.Conduct investigations of complex problems using research-based knowledge and

research methods including design of experiments, analysis and interpretation of data
and synthesis of information to provide valid conclusions.

5.Modern Tool Usage: Create, select and apply appropriate techniques, resources and
modern engineering and IT toois including prediction and modeling to complex
engineering activities with an under- standing of the limitations.

6.The Engineer and Society: Apply reasoning informed by contextual knowledge ‘to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to professional engineering practice.

7 Environment and Sustainability: Understand the impact of professional engineering
solutions in societal and environmental contexts and demonstrate knowledge of and
need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or
leader in diverse teams and in multi-disciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as being able to comprehend and
write effective reports and design documentation, make effective presentations and give
and receive clear instructions.

11. Project Management and Finance: Demonstrate knowledge and understanding of
engineering and management principles and apply these to owners own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

12. Life-long Learning: Recognize the need for and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.
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Sri Krishnadevaraya Educational Trust

Sir M. Visvesvaraya Institute of Technology, Bengaluru

Department of Mechanical Engineering

Date: 13-03-2024

SL.NO: 6 STUDENT LIST
Subject Code Semester | Branch Academic Year
Renewable Energy | BETCK/205E I EEE/ISE/ME 2023-24 / Even
Sources
S1. No. USN NAME
1 1MV231S099 Shaurya Sanjeev
2 1MV23IS100 Shreya VR
3 1MV23IS100 Shloka Mandal
4 1MV2315S101 Shreyas R
5 1MV2315102 Shrishail Balageri
6 1MV2315103 Shubha nandini BM
7 1MV231S107 Sudeep Ghatnatti
8 1MV2315108 Suhan S Shetty
9 1MV2315109 Suraj K S
10 1MV23I1S112 Tanmayi P
11 1MV23IS113 Tanvi
12 1MV231S114 Tejashwini K P
13 1MV23IS116 Utkarsh ojha
14 1MV231S117 Utkarsh Yadav
15 1MV231S118 Varun Kumar K
16 1MV23IS119 Venu R
17 1MV2315120 Vijay kumar
18 1MV23IS124 Vishrutha M |
19 1MV231S125 Yashaswini U G
20 1MV23IS126 Yathish M
21 1MV23IS070 Nisarga T.A
22 1MV23ME002 | Achintya
23 1IMV23ME003 | Akhil
24 1MVZ23ME004 | Ankit Purkayastha
25 1IMV23ME005 | Arjun Matnalli
26 1IMV23MEO08 | BINDUSHREE T M
27 | 1MV23ME009 | CV SUDHANVA RAO
|28 IMV23MEO11 | D.Salma

-T”'f Kempegowda International Airport Road, Hunasamaranahalli, Bengaluru North - 562157
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29

Imv23me012

Darshan e gowda

30 IMV23MEQ15 | Dheeraj Varma Muppala
31 1IMV23MEO16 | Ganesh.Y

32 1MV23ME020 | Himanshu Singh

33 1MV23MEO021 | Koushik BR

34 1MV23ME026

35 1MV23ME027 | Neeraj Kumar

36 1MV23MEQ30 | Preet Priyasi

37 1MV23ME031 | Premalatha K

38 IMV23ME033 | Rakesh Shetty

39 1MV23ME034 | Santosh

40 1MV23ME035 | SARAN SK

41 1MV23ME036 | Shikhar Mishra

42 1MV23ME042 | Tushar Sugandhi

43 1MV23ME043 | Ujjwal Kumar Singh

44 1MV23ME045 | VIJAY N

45 1MV23ME049 | Vinod Chandrashekhar Hugar
46 1MV23MEQ51 | Vishal

47 1MV23MEO053 | Yashwanth kumar bs

48 1mv23EE099 | Sudhanshu Kumar Singh
49 1MV23EE100 | Suryansh Raj

50 1MV23EE102 | Swetha DE

51 1IMV23EE104 | Tejas V

52 1MV23EE105 Tuhin Patgiri

53 1MV23EE106 |V AKHILA

54 1MV23EE107 | VandanaH M

55 1MV23EE109 VEDANT

56 1MV23EE110 | VEERABHADRAYYA MATHAPATI
57 1MV23EE113 | Vishwanath vastrad

58 1MV23EE114 | Taraka Adithya Yellellj

Vil

Dr G Balakumar
Associate Professor

wff Kempegowda International Alrport Road, Hunasamaranahalli, Bengaluru North - 562157
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RENEWABLE ENERGY SOURCES

Course Code: BETCKI105E/205E CIE Marks 50
Course Type Theory SEE Marks 50
(Theory/Practical/Integrated ) Total Marks 100
Teaching Hours/Week (L:T:P: §) 3:0:0:0 Exam Hours 03
Total Hours of Pedagogy 40 hours Credits 03
Course objectives

e To understand energy scenario, energy sources and theirutilization.
e To explore society’s present needs and future energy demands.

* To Study the principles of renewable energy conversionsystems.

® To exposed to energy conservation methods.

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

1. Use pie chart showing distribution of renewable energy sources
2. Use wind turbine models

3. Use sun path diagrams

Module-1 (08 hours)
Introduction: Principles of renewable energy; energy and sustainable development, fundamentals and social
implications. worldwide renewable energy availability, renewable energy availability in India, brief descriptions on

solar energy, wind energy, tidal energy, wave energy, ocean thermal energy, biomass energy, geothermal energy, oil
shale. Introduction to Internet of energy (10E).

Module-2 (08 hours)

Solar Energy:Fundamentals; Solar Radiation; Estimation of solar radiation on horizontal and inclined surfaces; Solar

radiation Measurements- Pyrheliometers, Pyrometer, Sunshine Recorder.Solar Thermal systems: Flat plate collector;
Solar distillation; Solar pond electric power plant. L.
——

Solar electric power generation- Principle of Solar cell, Photovoltaic system for electric power generation, advantages,
Disadvantages and applications of solar photovoltaic system.

Module-3(08 hours)

Wind Energy: Properties of wind, availability of wind energy in India, wind velocity and power from wind; major
problems associated with wind power, Basic components of wind energy conversion system (WECS); Classification of
WECS- Horizontal axis- single, double and muliblade system. Vertical axis- Savonius and darrieus types.

Biomass Energy: Introduction; Photosynthesis Process; Biofuels; Biomass Resources; Biomass conversion
technologies-fixed dome; Urban waste to energy conversion; Biomass gasification (Downdraft) .

Module-4(08 hours)

Tidal Power: Tides and waves as energy suppliers and their mechanics; fundamental characteristics of tidal power,
harnessing tidal energy, advantages and limitations.

Ocean Thermal Energy Conversion: Principle of working, OTEC power stations in the world, problems associated

with OTEC.

Module-5 (08 hours)

Classification of fuel cells - Hy; Operating  principles,
ZeroenergyConcepts.Benefits of hydrogen energy, hydrogen production technologies (electrolysis method only),
hydrogen energy storage, applications of hydrogen energy, problem associated with hydrogen energy.

Green Energy: Introduction, Fuel cells:

10
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Course outcome (Course Skill Set)

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

co1 Describe the environmental aspects of renewable energy resources. In Comparison with various
conventional energy systems, their prospects and limitations.

Co2 Describe the use of solar energy and the various components used in the energy production with respect to
applications like-heating, cooling, desalination, power generation.

co3 Understand the conversion principles of wind and tidal energy

Co4 Understand the concept of biomass energy resources and green energy.

Co5

Acquire the basic knowledge of ocean thermal energy conversion and hydrogen energy.
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Assessment Details (both CIE and SEE)

Tl?e.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). The minimum passing
mark for the SEE is 35% of the maximum marks (18 marks out of 50). A student shall be deemed to have satisfied
the academic requirements and earned the credits allotted to each subject/ course if the student secures not less
than 35% (18 Marks out of 50) in the semester-end examination(SEE), and a minimum of 40% (40 marks out of

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

Continuous Internal Evaluation(CIE):
Three Tests each of 20 Marks;

1st, 2nd, ang 3vd tests shall be conducted after completion of the syllabus of 30-35%,
70-75%, and 90-100% of the course/s respectively.

Assignments/Seminar/quiz/group discussion /field survey & report presentation/ course

project/Skill development activities, suitably planned to attain the COs and POs for a total of
40 Marks.

If the nature of the courses requires assignments/Seminars/Quizzes/group discussion two
evaluation components shall be conducted. If course project/field survey/skill development

activities etc then the evaluation method shall be one.

Total CIE marks (out of 100 marks) shall be scaled down to 50 marks

Semester End Examination (SEE):

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 shall be set for 100 marks. The medium of the question paper shall be English). The duration of
SEE is 03 hours.

The question paper will have 10 questions. Two questions per module. Each question is set for 20 marks. The students
have to answer 5 full questions, selecting one full question from each module, The student has to answer for 100
marks and marks scored out of 100 shall be proportionally reduced to 50 marks.

o  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.

Semester End Examination(SEE):

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)

e The question paper shall be set for 100 marks. The medium of the question paper shall be
English/Kannada). The duration of SEE is 03 hours.
Suggested Learning Resources:
Text Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)
1. Nonconventional Energy sources, G D Rai, Khanna Publication, Fourth Edition,

2. Energy Technology, S.Rao and Dr. B.B. Parulekar, Khanna Publication.Solarenergy, SubhasPSukhatme,
TataMcGrawHill, 2**Edition,1996.

L
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Reference Books:

1. Principles of Energy conversion, A. W, Culp Jr.,, McGraw Hill, 1996
2. Non-Convention EnergyResources, Shobh Nath Singh, Pearson, 2018

Web links and Video Lectures (e-Resources):

E-book URL:hutps :/!www.p{lfdrive.com/nun-cunvenliunal-encrgv~sourccs-e 10086374 .html

E-book URL:h_llgs://www.pdl‘drive,comfnon-convenlional-cncrgy-systems-nntel-d 17376903.html

E-book URL: https://www.pdfdn've.com/renewable-cnergy-sources-and-their-applications- €33423592.html
E-book URL.: https ://www.pdfdrive.coml]ecture-notes-on—rcnewablc-cnergy-sources-e34339 149.html
https:/fonlinecourses.nptel.ac.in/noc 18 £e09/preview

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
* Poster presentation on the theme of renewable energy sources
* _Industry Visit

COs and POs Mapping (Individual teacher has to fill up)
POI_1 P02 TPO3 [ PO4_[PO5 | P06 TPO7 PO8_ 1 P09 [ POIO [ POTI | POIZ |
|

COl
co2 J
CQO3
C0O4 _lf

Cos

Level 3- Highly Mapped, Level 2-Moderately Mapped, Level 1-Low Mapped, Level 0- Not Mapped

»



SIR M VISVESVARAYA INSTITUTE OF RECORD FORMATS

TECHNOLOGY (ISO 9008-2001)
BANGALORE

R/PP 04/04

LESSON PLAN

DEPARTMENT OF MECHANICAL ENGINEERING

SUBJECT: Renewable Energy Sources SEMESTER: II

SUB CODE:

BETCKI/205E

SECTION: E

WEEK

DATE

FROM TO

TOPICS PLANNED

CO’S

13/3/2024

15/3/2024

Module-1

Principles of renewable energy; energy and sustainable
development, fundamentals and social implications. worldwide
renewable energy availability

20/3/2024

22/3/2024

renewable energy availability in India, brief descriptions on solar
energy, wind energy, tidal energy

27/3/2024

29/3/2024

Wave energy, ocean thermal energy, biomass energy,
geothermal energy, oilshale. Introduction to Internet of energy
(IOE).

03/4/2024

05/4/2024

Module-2
Fundamentals; Solar Radiation; Estimation of solar radiation on
horizontal and inclined surfaces;

COov/
CcO2

10/4/2024

12/4/2024

Solar distillation; Solar pond electric power plant. Solar radiation
Measurements Pyrheliometers, Pyrometer Sunshine Recorder.
Solar Thermal systems: Flat plate collector. Introduction to Solar
electric power generation

17/4/2024

19/4/2024

Principle of Solar cell, Photovoltaic system for electric power
generation, advantages, Disadvantages and applications of solar
photovoltaic system

24/4/2024

26/4/2024

Module-3

Wind Energy: Properties of wind, availability of wind energy in
India, wind velocity and power from wind; major problems
associated with wind power

08/5/2024

10/5/2024

Basic components of wind energy conversion system (WECS);
Classification of WECS- Horizontal axis- single, double and
muliblade system. Vertical axis- Savonius and darrieus types.

CO3

15/5/2024

17/5/2024

TEST-1

22/5/2024

24/5/2024

Biomass Energy: Introduction Photosynthesis Process; Biofuels;
Biomass Resources; Biomass conversion technologies-fixed
dome; Urban waste to energy conversion; Biomass gasification
(Downdraft

10

29/5/2024

31/5/2024

Module-4

Tidal Power: Tides and waves as energy suppliers and their
mechanics; fundamental characteristics of tidal power,
harnessing tidal energy, advantages and limitations.

CO3

11

05/6/2024

07/6/2024

Ocean Thermal Energy Conversion: Principle of working,
OTEC power stations in the world, problems associated
with OTEC

CO4

)y




12/6/2024 14/6/2024 Module-5 T rtee
Green Energy: Introduction, Fuel cells: Classification of fuel cells
~ Hz; Operating principles,
12 .
05/6/2024 07/6/2024 Zero energy Concepts. Benefits of hydrogen energy, hydrogen
13 production technologies (electrolysis method only)
12/06/2024 14/6/2024 hydrogen energy storage, applications of hydrogen energy,
roblem associated with hydrogen ener
- /2024 21/06/2024 ° — Z CO4
s ik REVISION ON QUESTION PAPERS
26/06/2024 28/06/2024
16 TEST-2

Prepared By: Dr G Balakumar
Designation: Associate Professor
Signature:

Approved By: Dr K S Shanmukharadhya
Designation: Professor & HOD
Signature:
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Sri Krishnadevaraya Educational Trust
Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157
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SL.NO: 9 Evaluation Pattern for the course

CONTINUOUS INTERNAL EVALUATION (CIE)

Subject Code Semester | Branch Academic Year
Renewable Energy | BETCK/205E II EEE/ISE/ME 2023-24 / Even
Sources

Internal Test Assignments Quiz

25 Marks 05 Marks 20 Marks

Average of two Total CIE
T1+T2 Average of two 01 50 Marks

Dr G Balakumar

Associate Professor

W

HoD
PROFESSOR & HEAD

Depariment of Mechanical Engineenng
Sir M. Visvesvaraya Institute of Techonolgy
Bengaluru-562 157

Tﬂ Kempegowda International Airport Road, Hunasamaranahalli, Bengaluru North - 562 157
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"t 1o

SL.NO: 10 CO-PO-PSOs Mapping and justification

1. NAME OF THE FACULTY: DrGBALAKUMAR
BATCH: 2023 SCHEME: 22 SECTION/BRANCH: EEE/IS/ME
Year of Study: 2024

Subject & Code: BETCK205/E = RENEWABLE ENERGY SOURCES

1. POs CORRELATION AND PSOs CORRELATION

NBA
Sl VTU 4 PSOs
No C((:):(li'ze Course Code Course Name POs Correlation Corvelatig

Renewable POl, PO7 &
1 C205 TCK205/E PSO1 & PSO2
Energy Sources | PO12

2. COURSE OUTCOMES (CO)

COs | Semester: I1 Year of Study: 2023-24
1 Summarize the sources of renewable energy
2 Describe of solar energy utilization for heating and electric power generation
3 Explain the technology involved in the conversion of wind-energy, tidal energy and
biomass into electrical energy
< Discuss on the scientific concepts involved in green energy

3. CO-PSO MAPPING MATRICES

Semester: II - Yearof Study:2024

CO | PO1| PO2 | PO3| PO4| PO5| PO6| PO7| PO8| P09| PO10| PO11] PO12
C205.1f 1 % 2
C205.2 2 3 2
C205.3 3 3 2
C205.4 | 2 3 2
C205 2 3 2

- Off Kempegowda International Airport Road, Hunasamaranahalli, Bengaluru North - 562 157
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Sri Krishnadevaraya Educational Trust
Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157
Department of Mechanical Engineering

4. CO-PSO MAPPING MATRICES (APPLIES ONLY FOR MECHANICAL

STUDENTS)
Semester: 11 Year of Study:2024
CO PSO1 PSO2
C205.1 ] 1
C20s5.2 1 1
C205.3 1 |
C205.4 1 1
C205 1 1
S.CO-PO MAPPING JUSTIFICATION
Co Explanation .

C205.1 Moderately mapped to PO1: The related CO contri
engineering fundamentals.
Strongly mapped to PO7:Understanding the impact on usage of renewable energy
sources in the environmental context (does not pollute the environment)
Moderately mapped to PO12; Recognize the need for renewable energy in life-
time on the context of technological impact on the environment
C205.2 Moderately mapped to PO1: The related CO contributes towards understanding of
engineering fundamentals.
Strongly mapped to PO7:Understanding the impact on usage of renewable energy
sources in the environmental context (does not pollute the environment)
Moderately mapped to PO12: Recognize the need for renewable energy in life-
time on the context of technological impact on the environment
C205.3 Moderately mapped to PO1: The related CO contribut
engineering fundamentals.

Strongly mapped to PO7:Understanding the impact on usage of renewable energy ®
sources in the environmental context (does not pollute the environment)

Moderately mapped to PO12: Recognize the need for renewable energy in life-
time on the context of technological impact on the environment
C205.4 Moderately mapped to PO1:

engineering fundamentals.
Strongly mapped to PO7:Understanding the impact on usage of fyel cells in-

butes towards understanding of

es towards understanding of

The related CO contributes towards understanding of

Off Kempegowda International Airport Road, Hunasamaranahalli, Bengaluru North - 562 157




Sri Krishnadevaraya Educational Trust
Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157

Department of Mechanical Engineering

terms of environmental context (does not pollute the environment)

Moderately mapped to PO12: Recognize the need for usage of fuel cells in real-
time applications

6. CO-PSO MAPPING JUSTIFICATION

Cco Explanation

C205.1 | Slightly mapped to PSO1: The related CO contributes towards understanding of
engineering fundamentals in renewable energy sources.

Slightly related PSO2: The related CO contributes to work in related industries/
R&D centres/ take-up higher studies in same domain

C205.2 Slightly mapped to PSO1: The related CO contributes towards understanding of
engineering fundamentals in renewable energy sources.

. Slightly mapped to PSO2: The related CO contributes to work in related
industries/ R&D centres/ take-up higher studies in same domain

C205.3 Slightly mapped to PSO1: The related CO contributes towards understanding of
engineering fundamentals in renewable energy sources.

Slightly mapped to PSO2: The related CO contributes to work in related
industries/ R&D centres/ take-up higher studies in same domain

C205.4 Slightly mapped to PSO1: The related CO contributes towards understanding of
engineering fundamentals in renewable energy sources.

Slightly mapped to PSO2: The related CO contributes to work in related
industries/ R&D centres/ take-up higher studies in same domain

7. CO-PO ATTAINMENT MATRICES:

Semester: 11 , Year of Study:2024
CO | PO1| PO2 | PO3| PO4| POS| PO6| PO7| PO8| P09| PO10| PO11| PO12
C205.1

. C205.2

C205.3

C205.4

C205

mf Kempegowda International Airport Road, Hunasamaranahalli, Bengaluru North -~ 562 157
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Srl Krishnadevaraya Educational Trust
Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157

: Department of Mechanical Engineering
8. CO-PSO ATTAINMENT MATRICES

Semester: 11 Year of Study:2024

CO PSO1 PSO2

C205.1

C205.2

C205.3

C205.4

C205

Course Coordinators Module Coordinators

poplatm a—

1. Dr G Balakumar

HOD, ME

PROFESSOR & HEAD

Depariment of Mechanical Engineeri

Sit M. Visvesvaraya Institute of Techer
Bengaluru-562 157

e

Off Kempegowda International Alrport Road, Hunasamaranahalli, Bengaluru North - 562 157
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Sri Krishnadevaraya Educational Trust
Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157
Department of Mechanical Engineering

SL.NO: 13 Gaps in the curriculum as identified during the introduction of new

scheme

Pt

. Design & Analysis in the of solar energy systems

)

Design & Analysis in the wind energy systems

W

Design & Analysis in the Tidal energy systems

-~

Design & Analysis in the Ocean Thermal energy (OTE) systems

PO2 Problem Analysis: Identify, formulate, research literature and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences and engineering sciences

PO3 Design/ Development of Solutions: Design solutions for complex engineering problems
and design system components or processes that meet specified needs with appropriate
consideration for public health and safety, cultural, societal and environmental
considerations

2

. Dr G Balakumar
Associate Professor

HoD
PROFESSOR & HEAD

Department of Mechanical Engineering
Sir M. Visvesvaraya Institute of Techoncigy
Bengaluru-562 157

Tff Kempegowda International Airport Road, Hunasamaranahalli, Bengaluru North - 562 157
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Sri Krishnadevaraya Educational Trust
Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157
Department of Mechanical Engineering

SL NO: 14  Topics Beyond Syllabus to bridge the Gaps in the Curriculum

1. Design & analysis in the of solar energy systems
2. Design & analysis in the wind energy systems,
3. Design & analysis in the Tidal energy systems

. 4. Design & analysis Ocean Thermal energy system

Dr G Balakumar
Associate Professor

HoD
2 PROFESSOR & HEAD

Department of Mechanical Engineering
Sir M. Visvesvaraya Institute of Techonolgy
Bengaluru-562 157

- Off Kempegowda International Airport Road, Hunasamaranahalli, Bengaluru North - 562 157

+



Date |17 ]os | 2024 Subject Code | BETCK205€ |

USN |1|M]}|V

Sir M. Visvesvaraya Institute of Technology
Bangalore 562 157

INTERNAL TEST PAPER '
; : COURSE! | . MAX. _ o
TEST NO 2 | SEM :ll  poiien ¢ BE VARKS | 25 DURATION : 60 Min |
lakumar / Shivakumar S/ Kumar s |
SUBJECT  : Renewable Energy Sources / BETCK20SE  Faculty Name Dip o r swamy R/

Vyshnavi D R /Sriram M

ry o |
Instructions: Answer any one Question from each PART ;

BL - Bloom's Taxonomy Levels (1- Remembering, 2- Understanding, 3 — Applying, 4 — Analyzing, 5 = Evaluating, 6 - Creating) |
CO - Course Outcomes PO — Program Outcomes; P| - Performance Indicator J

[ QNo | Questions [ Marks [CO|BL] PO | P |
PART A
; - 1.3.1
a) Discuss on the principles of renewable energy sources. 60 (1|21
! .
‘ . : - 1.3.1
b) With a neat sketch explain the principle of solar pond. 65 (12| 1
OR
‘ - - 11.3.1
a) Sumirnarize with renewable energy availability in India 60 [-1]2] ! -
2 | |
! | b) Explain generation of Electricity with wind mill and lists the 6.5 y el 1 i 1.3.1 !
advantages and disadvantages. ' - e ™ |
PART B
: i ; Py 1131
a) Explain the principle of photovoltaic cell. 602! 311 '1 o
3 ..
. . e " y B12
b) Explain the working principle of flat-plate sclar collector. 65123 }|"° i baty
0 . OR
a) Explain the principle of Pyrheliometer. 60| 2 | 3|1 _] i)
4
L b) Explain the working principle of sun-shine recorder 65| 2| 3|1 : 11
) : |
.
CO1: Summarize the sources of renewable energy
CO2: Describe of solar energy utilization for heating and electric power generation o
ik
W’/ Approved By
Member ' HOD
page 1 of 1
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SIR M VISVESVARAYA INSTITUTE OF TECHNOLOGY, Bengaluru - 562 157
DEPARTMENT OF MECHANICAL ENGINEERING

Name of Faculty: Dr. GB/SS/KS/SM/VDR
Subject: Renewable Energy Sources

SEM: 2™
Sub Code: BETCK205E

Q.NO.

SCHEME & SOLUTION MARKS
la Principles of Renewable energy sources 06
Any 6 principles of RES (1x6=6)
1b | Sketch of Solar Pond (2 Marks) %:}

(2+4.5)

WORKING OF SOLAR POND (EXPLANATION) (4. 5M)

The key characteristic of solar

ponds that allow them to fun
energy collector is a salt

ction effectively as a solar
-concentration gradient of the water.

, fresh water
on top of the pond.

This collection of salty water at the bottom of the lake is known as the storage zone",
? while the freshwater top layer is known as the surface zone"

meters deep, with the "storage zone" being one or two
meters thick.

These ponds must be clear for them to o
the bottom of the pond if the water is m

When sunlight is inc
the bottom and thus
cannot rise and thus h

perate properly,

as sunlight cannot penetrate to
urky.

ident on these ponds, most of the
the "storage zone" heats up. Howeve
eat loss upwards is prevented.

The salty water cannot
the pond, and thus the u

incoming sunlight reaches
r, this newly heated water

rise because it ig heavier

than the fresh water that is on top of
pper layer prevents conve

ction currents from forming,

23 | As of Mar 2024, Renewable energy sources

»_including large hydropower, have a

1|Page
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ST e 1 e
— T combined installed capacity of 190.57 ? WI.{ wables:
i ne : w
lled capacity for Re Co-generation: 1035G

W, Biomass/

58 GW, Large Hy
f the nation’s €
ative electric power
by 2070. India aims for

The following is the insta
Wind power: 45.88 GW, Solar Power: 81.81G

Small Hydro Power: 5 GW, Waste To Energy: 0.
India ha; set a target to reduce the carbon intensity 0
45% by the end of the decade, achieve 50 percent cuml.ll :
by2030 from renewables, and achieve net-zero carbon emissions

500 GW of renewable energy installed capacity by 2030.

dro: 46.92 GW

conomy by 1€ss than
installed

(Explanation of Above points)

2b

Sketch of Wind mill and Explanation (2M+2M)

Advantages and disadvantages (3 each)
tin a photovoltaic

3a

3b.

e S SE—

nerates voltage or electric curren
olar cells are composed of two different types

The photovoltaic effectis a process that ge
p-n junction. By

cell when it is exposed to sunlight. These s
of semiconductors—a p-type and an n-type—that are joined together to create a
joining these two types of semiconductors, an electric field is formed in the region of the junction
as electrons move to the positive p-side and holes move to the negative n-side. This field causes

o move in one direction and positively charged particles in the other

negatively charged particles t
es of electromagnetic

direction.” Light is composed of photons, which are simply small bundl
radiation or energy. When light of a suitable wavelength is incident on these cells, energy from the
photon is transferred to an electron of the semiconducting material, causing it to jump to a higher
energy state known as the conduction band. In their excited state in the conduction band, these
electrons are free to move through the material, and it is this motion of the electron that creates an

electric current in the cell.

Flat—plate solar collector (sketch- 3M)

Flat-plate so i .
froml:: il adl:,arrcollecta:)r 1s a unique type of heat exchangers. It receives ener
e l:)n sou.rce (sun) and converts the irradiance into useful thermal renergy
0 i ;
e —r— working fluid (water or air). Flat—plate collectors are usually ugedgi:

ERT—
4
2.5
06 «J‘
03

2|Page




low to medi " b

& colI:idmm temperature applications rarely exceeding 100°C. They can be water or 3.5
ctors. The solar radiation does not undergo any concentration in flat-plate

collectors.

1Parts of a typical flat—plate collector
) Absorber metal plate: 2) Transparent cover:3) Working fluid pipes:4) Insulation layer

5) Assembling case (Explanation of Above)

Th‘? PyThellometer is one type of instrument, used to measure the direct beam of solar
radiation at the regular occurrence. This instrument is used with a tracking mechanism to
follow the sun continuously. It is responsive to wavelengths bands that range from 280 nm
to 3000 nm. The units of irradiance are W/m?. These instruments are specially used for (3+3)

weather monitoring & climatological research purposes

Pyrheliometer Circuit Diagram

two strips S1 & S2 with area ‘A’. Here, a
d to S1 whereas the other is
d to the thermocouple. The

It includes two equal strips specified with
. 4a | thermocouple is used where its one junction can be connecte

connected to S2. A responsive galvanometer can be connecte
S2 Strip is connected to an exterior electrical circuit.

Once both the strips are protected from the radiation of solar, then the galvanometer
illustrates there is no deflection because both the junctions are at equal temperature. Now
‘S1” strip is exposed to the solar radiation & S2 is protected with a cover like M. When S1
strip gets heat radiations from the sun, then strip temperature will be increased, thus the

galvanometer illustrates deflection.
When current is supplied throughout the
illustrates there is no deflection. Now, again

heat radiation amount occurred over the unit are
its absorption co-efficient, so the heat radiation amount which is absorbed through the S1

strip S1 within unit time is ‘QAa’. In addition, the heat generated in unit time within the
S2 strip can be given through VI. Here, V’ is the potential difference & ‘I’ is the flow of

current through it.

S2 strip, then it is adjusted and the galvanometer
both the strips are at equal temperature. If the
a within the unit time on S1 strip is *Q" &

D (Sketch 3M + Explanation 3M)

A sunshine recorder is a meteorological instrument used for recording the amount of

4b | sunlight that a particular location receives throughout a day. Sun's rays are refracted and
focused sharply on the record card beneath the glass sphere, leaving burnt marks on the
card. As the sun traverses, continuous burnt marks will appear on the card. Observers can
measure the sunshine duration based on the length of the burnt marks. The instrument
measures only the duration of sunshine, for intensity measurements you would require a
solarimeter. The sphere is made from well-annealed optical glass and the card on which (2+4.5)
sunshine hours are recorded is inserted into the base of the unit

(Sketch 2M + Explanation 4. 5)

3|Page
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pate |27 {06 | 2024 S.bjcet Code |  BETCK-205E |

USN [1ImM]V |

Sir M. Visvesvaraya Institute of Technology
Bangalore 562 157

INTERNAL TEST PAPER
) COURSE/ MAXM | , .
1 SEM : IT BRANCH @ BE-ETEEISMEEC ARKS 25 DURATION : 60Min
SUBJECT  : Renewable Energy Sources FACULTY NAME: Dr. G Balakumar / Shivakumar S. / Kumarswamy R./

Vyshanvi D.R/ Sriram M.

Instructions: Answer any one Question from each PART
BL - Bloom's Taxonomy Levels (1- Remembering, 2- Understanding, 3 — Applying, 4 — Analyzing, 5 - Evaluating, 6 - Creating)
CO - Course Outcomes PO — Program Quicomes; PI - Performance Indicator

Q.No ‘ . Question ‘ Marks | CO | BL | PO | PI
| PART A
a) Explain with the neat sketch basic components and their function of wind 60| 3 2 |17 1.3.1
, energy conversion system (WECS). ) = 1121
)
.‘ b) Explain the working principle of vertical axis wind turbines with a neat 1.3.1
| 65| 3 2 | 3.7
sketch. 7.21
| OR
‘ a) Discuss briefly on the resources of biomass. 60| 3 | 2 |1,7 _1;;;
'. b) With a neat sketch explain the principle of fixed doom bio-gas conversion 1.3.1
L 65| 3 2 | L7
system. 721
O PART B _
a) Explain the working principle a fuel cell. 60 |4 2 |17 ;;ll
7 b)With a neat sketch explain the working principles of sing's basin & double 65131 2 151
basin tidal power plant | 1,7 721
OR
a) Explain the concepts of zero energy. ' 6.0 4 z 117 ;;ﬂ
? - b) Explain with Sketch, working principle of Open cycle Ocean Thermal @l A ' 1.3.1
. Energy conversion (OTEC) System. D132 L7 721
CO3: Explain the technology involved in the conversion of wind-energy, tidal energy and biomass. into electrical energy
CO4: Discuss on the scientific concepts involved in green energy
Verified by QPSC Member Appr[“aed By HOD
Pagelof1l
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la. Explain with the neat sketch basic components and their function of windSKETCH: |

‘ energy conversion system (WECS). M

The basic principle of cvery windmill is to convert kinetic energy of wind intol
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mechanical energy which is used to rotate the turbine of an electrical generaton
to produce electricity.

ICOMPONENTS OF WIND TURBINE

Blades-Most turbines have either 2 or 3 blades. Wind blowing over the blades

causes the blades to “lift” and rotate. Blades are made of Fibers with a polymer

matrix. such as epoxy resin since it is known for its good mechanical

properties. such as high tensile strength, low weight, and resistance tol

feorrosion. Carbon fiber reinforced plastic (CFRP) can also be used as blade|

material. CFRP) is a composite material made by combining carbon fibers with

@ polymer matrix, such as epoxy resin.

Nacelle-Nacelle sits at top of the tower and contains the gear box, low and high

speed shafts, generator, controller and brakes. A cover protects the components

inside the nacelle. Some nacelles are large enough for a technician to stand

inside while working.

Rotor-Blades and hub together are called rotor

Tower- Towers are made from tubular steel or steel lattice. Because wind

speed increases with height, taller towers enable turbines to capture more;

energy and generate more electricity |

itch: Blades are wrned, or pitched, out of the wind to keep the rotor I'rumi*
urning in winds that arc too high or too low o produce ¢lectricity.

Yaw drive: Upwind lurbines face into the wind; the yaw drive is used to i-gqcpi

&3

EXPLAINA
WD DRICom TION:4M
l\-\:;(:lalﬁn
MECHANGTAL BiLRFA §
il 3 e
; = “*"—1 ELLCTRICAL TOLOAD OR UTILITY GRID
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N
~

AW motor: Powers (e Yaw drive,

rient the turbine
Anemometer-Mc
ontroller
ontroller-C
Miles pey hour(mph) & shuts off machine at aboyt 55
high winds
Gearboy. Gears conne
increase the Olationa] g
about 120¢ o 1500

properly with respect (o the wingd.

Peeds from aboy; 3010 60 ro

Ring Principle of vertical axis wing turbi
1b. ketch

VERTICA], AXIS WIND TURBINE
Types of vertical axijs wind turbines

*  Savoniys ~two half-cyl;

* Darrieys types-
framework

Here the axis of rotation (

ION:4.5Mm
chanism s required to sap it from g stationary
Pposition,

he vertical axis wind turbine does not |

equire a yay mechanism because |
receives wing from al| directions,

Gearboy s installed at the bottom of the turbine,

There is no need for hacelle in case of ve

rtical axjs wind lurbines,

= Fowe, Wamere,

i ke ___3.\

fOlor biage

Equntgr
-

Mg ry
Raigr

base "'\\

Gesrtiom -

—— ——

" Generarc.,

e e Sy Tl h“*'-*ﬁ‘——._" ' S.
he rotor facing into the wind as the wind direction cl:jangﬁwmd
urbines don'y require a yaw drive, the wind blows the rotor dow A

. H . i ! Iriv I(J
Vind vane: Measures wing direction and communicates with the yaw drive
asures the wing speed and transmi wind speed data to th

ontroller starts up the machine at wind speeds of af::out 8 to 16
mph to avoid damage a

ct the low-speed shaft o the high-speed shaft and
tations per minute (rpm) t

‘P, the rotationg] Speed required by most generators t
produce electricity,

nes with a nea

Vertical axis) of blades i Perpendicular to the windEXPLAINA

— e

A

wnwindr
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“Deseription | Marks

Advantages

® The generator and gearbox can be placed on the ground

® The structure is usually simpler.

*  You do not need a yaw (pointing) mechanism to turn the rotor against
the wind.

e VAWTs typically generate less noise than horizontal axis wind turbines
(HAWT).
Disadvantage

e Some VAWT designs can be more complex than HAWTs, making
them more difficult to manufacture and maintain

e These structures are low to the ground, where wind speeds are lowest.

e The overall efficiency is much lower than horizontal axis machines.
| e Maintenance is usually more difficult. For example. replacement of the
i generator typically requires disassembly of the entire machine.

e Some VAWT designs have a higher start-up wind speed. meaning they
may not generate electricity in light wind conditions.

Discuss briefly on the resources of biomass.
EXPLAINA

BIOMASS RESOURCES TION:6M
‘Biomass resources are materials derived from living organisms or their waste
products that can be used as a source of energy. Biomass resources include:
Wood: Wood is one of the most commonly used biomass resources. It is
produced from trees and other woody plants and can be burned directly or
converted into pellets or other forms of biofuel.
Agricultural waste: Agricultural waste, such as straw, corn stalks, and

asse, can be used as a source of biomass energy.
anure. can be processed to produce|

sugarcane bag
Animal waste: Animal waste, such as m
biogas. a renewable source of energy.

Algae: Algae are tiny aquatic plants that can be grown quickly and efficiently
to produce large amounts of biomass. They can be used to produce biofuels,

such as bio-jet fuel, and other products.
[Food waste: Food waste, such as kitchen scraps and uneaten food, can be
!processud to produce biogas, a renewable source ol energy.
unicipal waste: Municipal waste, such as paper. cardboard, and yard waste,
an be burned or converted into biofuels.

Iypt a3, SEoRY: i I EQT S0 L SRRRISROG b P
anol and biodiesel.

0 pro%uce biofuels. such as et

i
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| Q. No.

}___,.,_ S

2.

Description

With a neat sketch explain the principle of fixed doom bio-gas conversion
System,

Deenbandhu biogas plant:

y Feed

ISKETCH:

“Marks

FM
EXPLAINA
I'1ON:4.5M

a. Mixing tank u
b. Dome S
c. Digestor

d. Qutlet

Schematic diagram of a Deenabandhu biogas plant

The dome is made from prefabricated ferrocement or reinforced
concrete and attached to the digester, which I

as a curved bottom
in the shape of a hemisphere.

The slurry is fed from a mixing tank through an inlet pipe
connected to the digester.

® Inside the digester, it will undergo a process called anaerobic
digestion and due to which gas formation starts,

® When organic inatter undergoes fermentation (process of
chemical change in organic matter brought about by living
organisms) through anaerobic digestion, gas is generated. This
gas is known as bio-gas.

® After fermentation, the biogas collects in the space under the dome.
Bio gas formed is taken out for use through a pipe connected
to the top of the dome.

® The sludge, which is a by-product. comes out through an
opening in the side of the digester.

® About 90 percent of the biogas plants in India are of the Deenbandhu

type.
Advantages:

¢ ® Lowinitial costs and long useful life-span

NO moving or rusting parts involved

»
® Basic design is compact, saves space and is well insulated.
w

Construction creates local employment.

-
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® The underground construction saves space and protects the
digester from temperature changes.

Disadvantages:

® Masonry gas-holders require special sealants and high
technical skills for gas-tight construction.

® Problems with the gas-tightness of the brickwork gas holder (a
small crack in the upper brickwork can cause heavy losses of
biogas)

® (as leaks occur quite frequently.

® Fluctuating gas pressure complicates gas utilization.

® Fixed-dome plants are, therefore, recommended only where
construction can be supervised by experienced biogas

technicians

Explain the working principle a fuel cell.
Fuel cells generate electricity through an electrochemical process thaqSKETCH'

| converts thechemical energy of a fuel directly into electrical energy. oM
| The main componeuts of a fuel cell are:

‘ (1) A fuel electrode (anode),
| (ii) An oxidant or air electrode (cathode). and
(ii1) An electrolyte.
| In most fuel cells, hydrogen (pure or impure) is the active material at thej
| negativeelectrode and oxygen (from the oxygen or air) is active at the positive

EXPLAINA |
TION:AM |

! electrode.
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Hpim kel clectrode

Fuel delivery: Hydrogen gas is delivered to the anode (negative electrode) of
w | thefuel cell.

| Electrolyte membrane: The electrolyte membrane allows only positively
charged protons o pass through it and separates the anode from the
cathode, The two clectrodes are separated by a porous matrix saturated
with an aqueous alkalinesolution, such as potassium hydroxide (KOH). | e




| The KOH in the c-le-cuirl_;te dissociates: !

KOH = K" + OH™
|

i r xyl ion
Anode reaction: Neutral hydrogen at the anode combines with the h)dm\z I
toform water, releasing the electrons that circulate through the external load.
' Atanode:

1

|

' 2 H, 4+ 40H — 4 H,O + 4 ¢~ &
| Oxygen aenvery: uaygen gas 1s uenverea 0 the cathode (positive
| electrode) ofthe fuel cell.

| i ' e hyd |
| Cathode reaction: At the cathode, the electrons regenerate the hydroxy
- ion:At cathode:

! 4 e + Oz + 2 H0 — 4 OH
| Electrical power: The flow of electrons through the external circuit

generateselectrical power that can be used to power various devices or stored
1‘ in a battery.
2 Hs + O, — 2 H30
verall reaction:
Overall, hydrogen fuel cells operate through the conversion of hydrogen

and oxygen into electrical energy, with water vapor and heat as the only
| byproducts.

Mith a neat sketch explain the working principles of single basin & double
basin tidal power plant.

SKETCH:
‘ 2M
1»SIN(;LE BASIN ARRANGEMENT
] In a single basin arrangement there is only one basin interacting “ithEXPLAINA
P TION:4.5M

The two are separated by a dam (or barrage) and the flow between them
is through sluice ways located conveniently along the dam.

|
|

A dam is consiructed in such a way that a basin gets separated from thef
sea and a difference in the water level is obtained between the basin and sea

The constructed basin is filled during high tide and em
ide passirg through the tunriel called sluice and turbine. :

g The potential energy of the water stored in the basin is used to drive the
turbine which in turn generates electricity as it directly coupled with generator,

ptied during low|

|
I
|
|

|
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‘ Explain the concepts of zero energy.

r\*a- ZERO ENERGY CONCEPTS
| | Zero energy buildings are designed to produce as much energy s they

consume Over the course of a year, resulting in a net-zero energy
consumption. To achieve this goal, they typically employ @ combination of
energy cfliciency measures and renewable enerey systems.

1 | 1. Energy Efficicney Measures:
‘ The first step in designing a 2€ro energy building is 10 optimize enerey
efficiency. This can be achieved through yarious measures, including:

e Insulation and Air Sealing: The building envelope, including walls.
roof, and windows, is designed to minimize heat loss and gain. This
is typically achieved through high-pertbrmance insulation and air

\ _ sealing, which help maintain a gtable indoor temperature and reduce

{he need for heating and ¢ooling. '

Fnergy-efficient Lighting and Appliances: The building is

equipped with encrgy—efﬁcient lighting, appliances. and equipment

that nse less energy thanstandard models. o i

passive Solar Design: The building is designed t0 take advantage of

1 natural sunlight and heat through strategic placement of windows. |

skylights. and shading Jevices. This can help reduce the need for |
artificial lighting and heating. \

e Natural Ventilation: The building is designed 10 utilize natural

ventilation for cooling and heating, which can reduce the need for
mechanical yentilation and HVAC systems.

- —

-

\1 | e Thermal Mass: The puilding incorporates materials with high1
\ \ thermal mass. such as concrete of brick. 10 absorb and store heat, ‘|l
which can help stabilize indoof temperatures.
\ \ 2 Renewable Luergy Systems: To achieve Z€ro net energy
\ \ consumption. zero energy buildings also incorporate renewable
g energy systens, such as:
|

'| | e Solar Panels: photovoltaic (PV) solar panels can pe installed on the
oof or walls 51 the building t0 generale electricity from the sun.

- T L aems WY 19 Y EATI LT va v b anhedt NTIALS I il v nl\nlu\\u ORI
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The generation of power can be achieved in a single basin arrangement either .

as
N Single ebb-cycle system i s\j
J Single tide-cycle system

Double cycle system.

DOUBLE BASIN ARRANGEMENT

It requires two separate but adjacent basins. In one basin called "upper
basin" (or high pool). the water level is maintained above that in the other. the
Jlow basin (or low pool).

e In this system the turbines are located in between the two adjacent
basins.

® At the beginning of the flood tide, the turbines are shut down, the|
gates of upper basin A are opened and those of the lower basin B are closed.

® T'he basin A is thus filled up while the basin B remains empty.

® As soon as the rising water level in A provides sufficient difference
of head between the two busins. the turbines are started.

® The water flows from A to B through the turbines, generating power.,

; : i ; 3
® The power generation thus continues simultaneously with the filling %
up the basin A.

e RRam———

¢ At the end of the flood tide when A is full and the water level in it is
the maximum, its sluice gates are closed.

{
|
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Turbine: The working fluid vaporizes as it is heated and expands through a

e e S P

. . “ R . G - L] *
W-ind. Turbines: Wind turbines can be installed on or near the
building to generate electricity from wind energy.

Geothermaul Energy: Geothermal heat pumps can be installed to
ovide heatino T : ,
provide heating and cooling using the carth's natural thermal energy.

® Biomass: Biomass boilers or siwoves can be used to burn organic
materials, such as wood chips, to generate heat.

Hydrogen Fuel Cells: Hydrogen fuel cells can be used to generate
electricity from hydrogen gas, which can be produced from
renewable sources like solar or wind power.

3. Water Consecrvation: In addition to energy conservation, zero
energy buildings also typically incorporate water conservation
measures, such as low-flow fixtures and rainwater harvesting
systems, to reduce waler consumption and conserve resources.

Overall, the concept of zero energy buildings represents a sustainable
approach to building design, with the potential to significantly reduce carbon
emissions and mitigate the effects of climate change. While the initial cost of
designing and building a zcro-energy building may be higher than a
conventional building. the long-term savings In energy CoOsts and
environmental benelits can make it a worthwhile investment.

Explain with Sketch, working principle of Open cycle Ocean Thermal
Energy conversion (OTEC) System.

PRINCIPLE OF WORKING OF OTEC: The water at the surface of the
ocean is warmer than the water at deeper depths. This temperature difference
can be used by Ocean Thermal Energy Conversion (OTEC) systems to
generate electricity.

Construction:

Warm water intake: OTEC requires a large amount of warm surface seawate:
to drive the heat engine. The temperature of this water should be around 20~
h5°C (68-77°F) or higher. depending on the specific OTEC design.
Cold water intake: OTEC also requires a large amount of cold deep seawater
to condense the working fluid of the heat engine. The temperature of this water
should be around 5-10°C (41-50°F) or lower, depending on the specific OTEC
design.
Heat exchaunger: The heat exchanger is the component that transfers heat from
the warm seawater to the working fluid. which is typically a low-boiling-poing
fluid such as annaonia,

urbine. which generates electricity.
Condenser: The working fluid is then cooled and condensed back to a liquid
state using cold seawalter in the condenser, ready to be used again in the heal
exchanger.
Working:

I an OTEC plant. the energy of warm surfice water is used 1o mmm-
Iu“ boiling point liquid anunonia into a gascous stile. '

SKETCH:
. ; 2M

EXPLAINA
TION:4.5M

>}

)

| The vapor of aimionia at high pressure is used 1o spin the turbines of

E
|
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|
|

1
\

|
|
|

Open Cycle: Open cycle OTEC directly uses the warm water from the surface

PG NSO . e s s ippebles A |
generators converting thie Ocean thermal encrgy Lo electricity. -
Ine used vapor passes through the condenser where cold water.
pumped ‘tomn the deeper parts ol the ocean condenses anunonia vapor back
into a liquid.
[his process is repeated again and again, to get continuous production
Lﬁf electricity.
Essential condition for it to operate properly: The temperature difference]
between he vaarmer water at the surface and colder waler at depths up to 2 kimy
should be 293 K (209C) or more.

to make electricity. The warm seawater is first pumped into a low-pressure
chamber. where it undergoes a drop in boiling point due to the pressure drop.
This causes the waier to beil. This steam drives a low-pressure turbine which is
attached 1o an electrical geaerator. The advantage this system has over a closed
system is that, in the oper cycle, desalinated water is obtained in the form of|
steam. Since it is stean, it is free from all impurities. This water can be used
for domestic, incustrial, or egricultural purposes.

i vacuum pumpf ’ B ) e~
| Exhaust compressor
| N
| [ -—*{_‘J, = —=-—=Non-condensible
i i gases
i I_‘ 5]
| Deaeraior
‘ [ 3 —— | Generator
— | e Turbine :i hl
| !!_7 | L Low pressure : -
il |_E,_J 1 steamn i,
. ; ;,
i - g__ ' e
O i (e e} ©
. | | @vaporator " B
| b "fmrepy e
\ ! Direct contact 'r
Warm surface 4 || cordenser PUMP (
woter [ 7
| 1
! Warm waler
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! Cold water Cold
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Sri Krishnadevaraya Educational Trust

Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157

Department of Mechanical Engineering

ETEN/ BETCK205E- FINAL 14 MARKS (€}

T | T2 T | A% | Quiz | 0Marks 6&‘;\,‘“‘;},‘:’: -
S.N Roll No. Name of the student Final
25M | 25M | Average [ SM | 20M | ,ierage
T 1| 1MV231S099 | Shaurya Sanjeev 15 16 ” 5 12 3 WY
> | 1MV2315100 | Shioka Mandal 3 | 2 L s | 15 3 \¥|3F
4 | 1IMV231S101 | Shreyas R 20 25 A 5 18 46 Y138
5 | 1MV231S102 | Shrishail Balageri 25 25 25 5 19 9 y136
6 | IMV23IS103 | Shubha nandini BM g | 17 b s ‘a8 | 2w (@
r IMV231S107 | Sudeep Ghatnatti 21 21 " 5 15 a1 W 4|
g | 1MV231S108 | Suhan S Shetty 18 23 4 5 14 30 VY| 4-0
9 | 1MV231S109 | SurajK$ 19 16 is 5 15 3wl 2X
10 | iMv231S112 | TanmayiP 21 25 - 5 18 46 W1 33
11 | IMV23IS113 | Tanvi 10 | 2 8 s | BE- 28 W] 33
30 12 | 1IMV231S114 | Tejashwini K P 17 24 o 5 15 41 W Z[v ]
13 | IMV231S116 | Utkarsh ojha 17 25 51 5 16 2 w12
14 | 1IMV231S117 | Utkarsh Yadav 11 25 8 5 13 36 W] 2,‘?
15 | IMV23IS118 | Varun Kumar K 17 | 2t 4 5 | 14 33 w129
16 | IMV23I1S119 | VenuR 20 25 55 5 13 a1 Wl % 4
e 17 | 1IMV23IS120 | Vijay kumar 13 23 i 5 10 33 &1 S
18 | 1Mv231S124 | Vishrutha M J 25 25 - 5 15 45 1 'g‘_‘L
19 | IMV23IS125 Yashaswiniu g 20 23 2 5 11 38 W 2,!
20 | 1MV2318126 | Yathish M 20 25 74 5 15 43 ‘11"%’
21 | IMV23ISO70 | Nisarga T.A 25 25 25 5 18 48 Wl '3 :-;_
2 éMV 23ME00 | A chintya 18 2 o 5 16 ay[ 2%
" ;MVBMEOO Akhil 1 20 6 5 10 % "\‘/231—
24 iMVZZiMEOO Ankit Purkayastha 7 12 10 5 14 29 \-Y/'Z,J
26 | SMVZIMEDO | Arjun Matnalli | 8 K s | 10 20 Y3
26 :‘MV23MF.O{J BINDUSHREE T M 15 4 10 5 13 28 ‘*j/——

-Ot‘f‘ [nternational Airport Road, Hunasamaranahalli, Bengaluru North - 562157
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Sri Krishnadevaraya Educational Trust
Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157
Department of Mechanical Engineering

27 ;MVB MEOO | (v Sudhanva Rao 7 13 - 10 35U\ R

28 | IMVEMEOL | b Salma AB | AB 0 AB o 2

29 | Imv23me012 | Darshan e gowda 11 13 12 12 Y4120

30 ;MV23ME01 ll\)ﬁl:g::}ia\farma 8 21 it 10 30 \_'// Zg

31 | (MYZBMEOL | Ganesh 6 | 19 i 10 8 UtZ]

32 | gMVEMEO2 | Himanshu Singh 20 | 2 i 15 By 8

33 | (MVEMESZ | koushik B R 5 5 5 10 20 41”09

34 | (MVZMEOZ | M Madan Kumar 5 . ) 15 26 Y1 20

35 | MYBMEOZ | Neeraj Kumar 21 | 23 - 14 nYy[S¢

36 | oMVEMEO | prect privasi 23 | 25 " 16 sy1'SE

37 | [MVZMEO | premalatha k 13 | 21 7 16 38 \.r&kj

38 | AMVZMES | Rakesh Shetty 0 | 2 o 13 U | Q

39 | MVEMES | santosh 5 14 " 1 26 41| 9

q0 | IMVBMEOS | sara sk 5 5 ; 18 Byl | &

a1 | MVEMES 1 shigchar Mishra 2 | 1 i 16 2 Y32

42 ;MV:ZBMEM Tushar Sugandhi 7 22 15 13 33 "r' S

43 | IMVBMER | jyal Kumar Singh | 12| 25 " 12 36 A Z4f
(4—4) IMV23MEO? | viaY N 7 14 " 12 CZQ 20

a6 | MV 23MEOS | vighal 18 | 24 5 12 3 41°5)

a7 | IMVZMEOS | Yoshwanth kumar BS | 7 9 ; 15 sy O F

48 | 1mv23ER099 | Secnansh umer 16 | 24 - 15 0 |29

49 | IMV23EEI100 | Suryansh Raj 7 19 13 AB 23 Q:Q

50 | IMV23EE102 | Swetha De 22 15 19 14 38 T2

s1 | IMV23EE104 | Tejas V 9 9 " 14 2% |3 G-

52 | IMV23EE105 | Tuhin Patgiri 13 | 25 - 6 0 |2 3

53 | IMV23EEI06 | V AKHILA 20 24 2 14 41 |1 &

54 | IMV23EE107 | Vandana HM 17 24 - 10 3 |29

55 | IMV23EE109 | VEDANT 8 18 ia 18 36 L

39
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VEERABHADRAYY . 14 31 e25]
IMV23EE|
101 A MATHAPATI K 13 12 . -
IMV23EEI13 | Vishwanath vastrad 9 10 - 5 12 27 3
Taraka Adithya 5 15 34 u
IMV23 19
ELIA | sl ? 14
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Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157
Department of Mechanical Engineering

SL.NO: 17 List of slow learners
Based on the first internal marks scored by the students having less than or equal to

gﬂ}' are identified as slow learners.

S.N Roll No. Name of the student 2;1\4
1 1MV23IS103 Shubha nandini BM 08
2 1MV231S113 Tanvi w
3 1MV23ME004 Ankit Purkayastha 07
4 1MV23ME005 Arjun Matnalli 01
5 1MV23ME009 C V Sudhanva Rao 07
6 1MV23MEQ015 Dheeraj Varma Muppala 4
7 1MV23ME016 Ganesh.Y 0%
8 1MV23ME021 Koushik B R s
9 1MV23ME026 M Madan Kumar 0
10 1MV23ME034 Santosh %5
1 1MV23ME035 SARAN SK B
12 1MV23ME036 Shikhar Mishra %

13 1MV23ME042 Tushar Sugandhi L

14 1MV23ME053 Yashwanth kumar B S 0

15 1MV23EE100 Suryansh Raj &

16 1MV23EE104 Tejas V 09

17 1MV23EE109 VEDANT 8

18 1MV23EE110 ;iETR}?fpi‘?r?RAYYA -

19 1MV23EE113 Vishwanath vastrad %

20 1MV23EE114 Taraka Adithya Yellelli 09

b

S0 eamnd "3
Off Kempegowda International Airport Road, Hunasamaranahatl » Bt D ok N Nchmﬂd!‘ﬁ'?
Dﬂp“"“ l,nq.’\‘a\l"‘ \. t\l \H
S\IM'\J‘S o \.\\\“ =

Rend



Sri Krishnadevaraya Educational Trust
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Attendance sheet of the remedial classes conducted

SN Roll No. Name of the student % %’%%‘ - =} =] =] =} =
1 | 1MV231S103 Shubha nandini B M 2134
2 |[IMV23IS113 | Tanvi | 213]e
3 | IMV23ME004 Ankit Purkayastha Al Y
4 | 1IMV23ME005 Arjun Matnalli P (A 2| A
5 | 1IMV23ME009 C V Sudhanva Rao | [2 34
6 | IMV23MEO15 | Dheeraj VarmaMuppala | t |2 [2 |}
. 7 | 1MV23MEO016 Ganesh.Y 1 | 2-|A
8 | 1IMV23ME021 Koushik BR A A [
9 | IMV23ME026 M Madan Kumar 2 ﬁ"')?
10 | 1IMV23ME034 Santosh AL |2
11 | 1IMV23ME035 SARAN SK I R4
12 | 1MV23MEO036 Shikhar Mishra Iz 3|4
13 | IMV23ME042 | Tushar Sugandhi V234
14 | 1MV23ME053 Yashwanth kumarBS |1 |A |A |7
15 | 1MV23EE100 Suryansh Raj 1 B4
16 | IMV23EE104 Tejas V Al |2
17 | 1MV23EE109 VEDANT 1 (234
2 18 | 1MV23EE110 m'::r?fpﬂ?RAWA AlA- i
19 | 1IMV23EE113 Vishwanath vastrad U213 4
20 | 1IMV23EE114 Taraka Adithya Yellelli | | |2 |2 4}
Dr G Balakumar
Associate professor
HoD
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Sri Krishnadevaraya Educational Trust
Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157
Department of Mechanical Engineering

SI. No: 18 List of Fast learners
Based on the first & second internal, if their average marks lies above 80% are
identified as fast learners:
S.N Roll No. Name of the student 2:1:& ;‘SZM
1 |1MV231S100 | ShlokaMandal |23 2
2 | 1MV23IS101 | Shreyas R i 4
3 | 1MV23I5102 gg{fg};i' = b
4 |1MV231S107 | Sudeep Ghatnatti | 2! e
5 |1MV231S108 |SuhanSShetty | '8 -
6 |1MV23IS112 | TanmayiP 21 %
7 | 1IMV231S119 | VenuR ol -
8 |1MV231S124 | VishruthaM] 25 25
9 | 1MV23IS125 | Yashaswiniug |20 23
10 | 1MV23IS126 | Yathish M 20 25
11 | 1IMV23IS070 | NisargaT.A 25 25
12 | 1IMV23ME002 | Achintya 18 22
13 | 1IMV23ME020 | Himanshu Singh |2° 23
14 | 1MV23ME027 | Neeraj Kumar | 2! 2
15 | 1IMV23ME030 | Preet Priyasi 4 25
16 | 1MV23ME033 | Rakesh Shetty |20 21
17 | 1MV23MEO051 | Vishal 1% %
18 | 1IMV23EE106 | v AKHILA A 24
19 | 1MV23EE107 | VandanaHM 1 24
7ot tr—as—
Dr G Balakumar

Associate Professor
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Sl. No 21:

Sri Krishnadevaraya Educational Trust
Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157
Department of Mechanical Engineering

Pedagogical / Innovative Teaching

1. Power point Presentation with examples, real-time application pictures of power
plants related to renewable energy sources, specific applications of renewable

energy sources, Green energy etc,
2. NPTL Video lectures

Sl. | Website URL Topic Author / Source
No
1 https://www.youtube.com/watch?v=rO5rUqeCF Y4 Concentrated Solar | U S Department of
Power Energy
P https://www.youtube.com/watch?v=1kUEOBZtTRc Renewable energy | General video
3 | https://www.youtube.com/watch?v=qwvdIhOuaFY Types of renewable | https://www.youtube
energy sources .com/watch?v=qwvd
ThOQuaFY
4 | https://www.youtube.com/watch?v=qSWm nprfqE Wind Turbine General video
5 | https://www.youtube.com/watch?v=QluedC-1gko Components of R R Unecha
wind energy Marathwada Mitra
system conversion | Mandal’s College of
Engineering
6 | hitps://www.youtube.com/watch?v=mCRDf7QxjDk Geothermal Energy | U S Department of
Energy
7 | https://www.youtube.com/watch?v=DzudoGMOM9w Tidal PowerPlant | Prof. A H Kamble
8 | https://www.youtube.com/shorts/ 106ZTXuG78 Tidal Power Plant | @ KDEDUTECHE
9 | https://www.youtube.com/watch?v=gcStpg3i5V8 Ocean Energy — General video
Wave Power
Station
@ 10 | https://www.youtube.com/watch?v=JwRTpWZRelk Smart Grid U S Department of
Energy
11 | https://www.youtube.com/watch?v=anDF- Hydrogen Energy | Prof. Pratibha
nUHZW4&list=PLOzRY Vm0a65dtZiqOUeyWCiCWL4 | Production, storage | Sharma
vWaDw;j & Transportation | Dept. of Energy
Science & Engg.,
IIT, Bombay

o gplabn-os—

Dr G Balakumar
Associate Professor

- Off Kempegowda International Airport Road, Hunasamaranahalli, Bengaluru North - 562 157
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Sri Krishnadevaraya Educational Trust
Sir M. Visvesvaraya Institute of Technology, Bengaluru-562 157
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Impact Analysis

SN Roll No. Name of the student 12 n?::: %% Remark?
1 1MV23I$103 | Shubha nandini B M N = Y aadn
: 25 28 .
2 1MV2315113 Tanvi ,..4»’"*
3 IMV23ME004 | Ankit Purkayastha 12 29 Fon i
4 1MV23ME005 | Arjun Matnalli 08 20 M |
5 1MV23ME009 | CV Sudhanva Rao 13 25 gt
6 1MV23ME015 Dheeraj Varma Muppala | 2! - ,;MW"“’L i
7 1MV23MEO16 | Ganesh.Y w B e T
8 1MV23ME021 | Koushik BR %5 200 fie Awpwrir
9 1IMV23ME026 M Madan Kumar 22 * I ’\Mh_
10 1MV23ME034 | Santosh H i KT
11 1MV23ME035 | SARAN SK —- SO (IVXS e
12 | 1MV23ME036 | Shikhar Mishra 3 2 Rt
13 | 1MV23ME042 | Tushar Sugandhi o - NY i
14 1MV23ME053 | Yashwanth kumarBS | % = AWV T
15 1IMV23EE100 | Suryansh Raj o 2 t{.\f’ﬂ v
16 1MV23EE104 | TejasV 5 S (L A
17 1MV23EE109 | VEDANT i % AnvVveT
VEERABHADRAYYA E 31 P —
18 IMVIIBEAI0 | prameian s Y]
- 19 1MV23EE113 | Vishwanath vastrad 10 27 [loav—
20 1MV23EE114 | Taraka Adithya Yellelli | 1° # fapevt

8 G Balakumar

Associate Professor
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Department of Mechanical Engineering
Assignment Questions

Sir M. Visvesvaraya Institute of Technology Bengaluru — 562 157

Faculty Name: : Dr G Balakumar| vyear & Assignment No. 11 B
Course with Code |Renewable Energy Sources 1% & 11 —
(BETCK/205E) Semester: Date of Submission: 28/06/2024
Q Nos| Questions M|L| C
1 | Discuss on the advantages, limitations and application s of wind energy 10 | L2 | CO3
2 | Explain the basic components and their function in wind energy conversion system (WECS) 10 | L3 | CO3
3 Classify WECS. Explain the working principle of horizontal axis and vertical axis wind turbines| | - CO3
with neat sketches
4 Obtain an expression for the power output from wind energy 08 | L3 o3|
5 | Discuss briefly the resources of biomass 10 | L2 | CO3
6 | With a neat sketch explain the principle of fixed doom bio-gas conversion system 10 | L3 |CO3
7 Discuss on the advantages, limitations and application s of biomass energy 10| L2 Co3
8 With a neat sketch explain the working principles of single basin & double basin tidal power 12113 £k
plant ]
9 Explain the following ocean thermal energy conversion technologies: 2l CO3 |
i) Open cycle OTEC ii) Closed cycle OTEC iii) Hybrid cycle OTEC
10 | Explain how fuel cells are classified and explain the working principle a fuel cell 10 | L3 | CO4
11 | Discuss on the advantages, limitations and application s of fuel cell 10 | L2 | CO4
12 | What is zero energy concept — discuss briefly 10 | L2 | CO4
M il
HEAD
P ROF ESSOR. & Engineennd
1 of Mechan‘cal' TocnonoiQy
e?aqmen.wt Jnstitute of TECTETEE
Sir “'V““‘;Zﬁ{r'““"’m 157



1 I % ol cne-t | (D)
O mﬂ)-m ”(O f&\ft‘nmhjm(k}zc b)@_m.cﬂkﬁ

}t Fﬁc__w(@%‘ (C(Dm&m quences Q)j# %@5&1}\ fu@ﬂ et

f&&&:q ‘%{L@)s UD\MQ,\') cnc_\U@)u QJ)QJ r)Ol:'uuL@,D as | Q;’UJQ.QLUD
chade ot Ouncgl ‘om:}un&r) o Hhe Mt Gowrte 0 Head anof

dectieald enex q A Hese ‘:Kug,l Lortty - be,h o "HLL

major  Conedi g (deoor), ol ey, O ‘
ma:’%cnls thluotn 7@@ ‘
Qr) Com oumo!

a qu’rmr) \Dtua (o84 oL Qruu\} Lixe
5 SUJ uur\ omdQ_sCs.c)a amo\ goﬁj r\\AU @0 omole}
(Ll% 2 KIO&—}QO ) ond Nolad il organic C@fﬂ

omittes! - an_@) Containg obﬁ muw (
mq&a)s) (ﬂmss ?.mi) o‘Jf ouu)rmds (s -’-mz_m@nAOU_ﬁ |

c)\\u}@r&s Qurie ‘3'02/& ™ He
ﬁ*ﬂ@ﬂ\)\ruuw_ B 8‘-‘-1)') C,@)f\c!}rtbqg tha J&\% Can gjj:?gd
e O“"\O\ Wis QJ\\iwL@gn\q_,f}
e poludton coused by gaskicadode moble ang
Ohon ?ot{u}\mt\& not Oﬂ\ W oH 61y "H’ULQh\Jcm{)-—
W bod \o Q}ar\*&m\’\a&toq B UIA(UK @_,\o‘ 2o U“"-OP”E
*\ﬁ Mr\ && Ka_cbo_'htﬂ) wet and ar AQ‘EOH*W‘) 63’
ads askoli Qg,;t‘mg o*:g Ghvemgd
T‘\L%e_ \)hummn& &‘%:%u} Hhe e o‘ff tho_ P%PM
L“ULME’_ UNUU”&“’Q OU\C& &‘9’% E‘Q L”)A*\W}QD\ ol G
vrgém—\-g Mot G‘TV A \Gu&i espe a,\L Q@m“fumu,g 'Artu{
"wa& 0"\*5% ' Fb\\bmw\ Qo ex Q\\\DDSW

aes, wottnor 0nd Aol widh eprams] Noresd q\owde s

by, qporded Ty Carspe 0nd '\\Mb e v

inr\wod \9\@1\3\‘3 os het rdrtttond o tlse ?ON;Q&“}&
Vm&\\n iy, Mo W\d ’{)wao\ 0% an_'lm_:htc) .

L R




L2 ] VT T
% MP(D“L‘HQI @ @_35/ REDMD&(B\\@ S(QU]MQQQ, @ ner
O“Q‘m‘) o, e environmend due fo wver-in ’ﬁL
:f ‘Tasc.\ ‘:{’ud& and NLYECQ Q&Q{)\Qﬂ—lof) @t’i OGJCMQQJ) T
hawe. Lig o o\o.vglbfe;nm& ) cdlfe,ma;} ve g ot o‘il |
f‘:ﬂiu_an whidy ore ' enewahe @Lno‘ Qn\}af@ﬂmn}lcl,\ ':‘Fru Jﬂba
'Zko\\ owma ?0«\*3 m hQ mm& or)qpl bf) %w& C@nnu}rpog
oP is ﬂcmmn b 93 cmo!fouuwc}

OAM \DQC\ L“Ciu_g\-ruahla} o) o Oﬁj@‘-‘}@’) oot
C!anq Wonew  the | L‘D")Veyt}tcnc& gcmxuw_ 0£ enongsy ol not

_ \oe Sw;\j{ U_Uo\ 16 meod the @U‘O V\G O\Uﬂ@n
. Ccan\!en-lﬂ»@noa,D SOLM\LM (qu,?-'r h'-OabrLE)) oxg. ney — mewa)oﬂt
O"4 ox2 loouu't o | rLLLb L,n{ Or\,!LO} -
(TLQ%L(_JM &lsm Qw.tze

J @ Cﬁmwy& cman Sowku_z ’j%ggl‘:f»
Q\JL l\d@,‘\’l&l Qnumgyr)rvm}

Q)s\\u.}\or) 'ﬂ,\_cutq_ Loko -HN'L"K Lise

@ L} Ludo\r@ TR ogfsz_} thlo\&i%e, Weolefou&‘m}og
Onf?l ace . Naows Soua) m\aﬂm& :

| jum)i are olso e

B 1> addiieo o ol QW‘@ i
iy 3ol bl o T

O‘-Bﬂ C)flw(a,\& ; )
&Q f.c. { —J‘u.ds de}l&n\ldko‘ ﬂmk 40—1)‘) E%POSQ UG

bwﬂQ anmsper(. |
4 Pua 4‘6 Ahese meatong W ho_,g, \owmze_ Lm‘) daxc} Yo/
foQoten el ‘o

cm% o\wb e mc\wcmbu Q\(L

f‘roo meee 1y ( ong Oﬂ& 60 Cony Mogowrces
: HbuJ&Ue& Ao Etu_,gq_,\&' “FTLUIA éjp dwlet) ‘ 6} nm)‘._
‘Hese whl Lerwe o

U)‘\\’anbﬂou\ Bowntes *lr\c;\}'&ﬁﬁ—

,Su-“ao.o_mr&— rLgdk_L:\ AJM:U) &LLBS'lt'\u:bQ :f.m\ ng\yQJt\-lOQCLD




1.3, Suslainable Ale $ip andl Devilop tm emid ‘
-k (’-.\\,Mnc& Qf\\lfrt(\')vr\b\')'ah O\QOKOAQA:QO ‘qtg MRS O‘ir -1k fﬂblﬂ' Ke«fwg

Ahveads ig-cuiv\ MankinaV & & o sult ozf- o Qﬂ'ﬂonsf"fj j‘ﬂ" [
WS oertvitied qxound M- QWQ& : One O“Jf has RO 2

Wipontes 10 qlohed muimnmq,«ﬁ-aﬁ ()mbﬂmns _ the ‘«-ﬁmmgwm&
0 ¢ OJ ,@;\? :Qg) cmd} Came.
Convendion on clUmeade ehange O3
N0 QI&':K.QJ ) N\MQ\) 1932
* The conventon a@aimg nod onl o) &tat 12 2in Q/e)& emissdong

a“') O\QMQJ\B?-Q,O\ QMMK}U huj‘ QLLSO axr u,ﬁ—l—?m e,lnd M(:)/Lw_gna
man - made (0g emissiong Glﬂbalbd 46 Gz v &tob Uxo

he cq\,obca,\l imade .

* Howwu&} "@g.w) e dim) ! %Mng Comprising nNeart 4o ?QJ‘LUJC}
D:j Fﬂf;mc_wﬂ one :ﬁgow{w ) ‘lhf:f wodgfﬂm ‘e Wﬂd
0% e mevemom_'l\ eanVention Seems UQ‘UU Gmlais S,

¥ Envionmental  de mo\w\{’oo Cannot be 816%4 out 01 ag

tndle. an\gv(} ‘matten oummn{) N @ra Oud aLotoaJ tesweg. Ao 4
?ﬂ'\‘)()rd-an} oo -Yhe 11’\'\‘%@-‘1&&& Camon 'Q,Q,Qsﬂe)r‘ni-ﬁ QLQNQLOF “W—’Cb;

Sradsle Q,LOJ\Q'Q Suﬂﬂiu and amba. envl qm}@j'@o&%\? o),
* Ty ’H\L Qe *{(o.m A&LCLO\Q,&I :goss't\ ‘%@ls torll eonti () Lee o
e Ao fnes ' Q ca\r(}-ufa. efonems
?M ‘3 Of—mm Q) Wid\q
Awm?m'u} e Lownte 0{% I —:fw_is CE:G sdce o @ﬂo’
i entrason & addoradable . '
k htiompte Ao vashder e use o} Aol s Ho_’
enViron mu\}c‘l& reoghn &” Qe Ul\ 40 howe & no_G@j}ﬁUQ
tmpaet! 69 (BN MmLC G\L\Jdo?m@_ eno| e Over

ey o eagy s b, -ty
) ‘Q m\"'l Lepnpmrt &M\JQBYN& Qe Qlo&t\ld !n-\e,muha}m
D

o templanl manfes

[




BR.Y
M & - s 1e d
\—x ‘KQ\QQ\G t::{(\\ n-u.-l ¢ (’Cb?'\ --‘th__ 63 " ‘igsw (e,j oL @"‘KQ:%%
rCh\ Q ) : é
4 " ”V‘“Mme_rt\a,lln Sugd afnahle etonomit 0""@'0["’”""}’ I
th * !
al e ﬁQ\(_Q , o '.j(lrn(uu QQQLOQ?(Q_ © ¢ onomrst t"-io}
w ¥ '
@ )/ tHhree Po nc},?,-\‘mng '_.RQ,\ cS(u*Q’Q“(I}jtu’i!(] !
The Qbr)gu_m\)-\ior) mﬁe_ o~ e newalsle  neiowrcel s
By \fﬁa"\m\ ~than i m,o,m\)q,mu KOAQ .
@ The  Contamphton rale 'Oﬁ non - reneoata Lo ret ouread U<
Dot \r\lqhmk ‘han the rade o‘,} tncreate <0 wwqﬁoﬂ-@.

MeSewrnees SLLWUQ :
® e andesion ot Pu.l\tn_:\@ﬂ'f ok
ot of, o k.
* u’“'{oro\uncﬁ : —H\u& mv\o\i+'tong have bewn Vao 5 e/pjj‘k L
Qares .%m?u o‘,j mﬂ()u)fue_ Vlo(,a:h{or:,s mft (g)quO! -:{(& e
olq;jom.\.a;hfoq , tha da‘?iu;”oo Olj jﬂ"“‘r’l}uds , O

‘noraose el Wy CD“M‘*’L“:‘_)!'E’D .90*“0*“' \
Yo Socd

A Zuck Neitlated may R
Aorem buY cenless Unq ~term rm,MQ_chcﬂD “—d*l‘o‘) ‘k‘"\‘@-‘) fmum\}

albbc,_j _ O\ﬂ-ﬂejbvlmm:‘ oy ‘wst ) ot he Auskainable , .‘
* 1 ?GAA:UAM’ a  Auhbst OJQHGL) MA@tOQ' 'O [REocante

e Seamphion a,\o\ o ttlon m*—%_' Go \Lu:bmds s &QS.Q:L’Q!GLQ ;ja.\

s Aeve Loemn.u\.;' ‘3:} 0. Jusjainah e heman 8&&&@)«6 o0 thic

Plo:u:h .

IS PO L ';’fun) g okeve  dlscuditons |, eronom
eVl isnrgst ‘3‘"0} Ung ‘Q ;. Labted fr)'icﬂtu.?@h Qo[ C:q‘-\
AN ooy all polieyy T I(-QD\;LJMO[ 1o olead with

SLVI

171

within e alo ge npti of)




L_Li- E(\N)QS @% \&QQQ@(\\\\D“@ ll:'ji)cnla\(m SQtAlt(g(CQS 6
® :BQB e L\\)\\Q. ::’]D{E i ‘3\&\\.

X Kaenewochle Q,nqntq L U..'_\Q.':‘nt,‘ oner td Aol Cor '
Nedeurc) ’:K-mn) e onVinonmen) . There onergies OGN ik \
butoming  In expangive | Q1 well o effiden: And el inelacle

(¢
folarn | Gl mags , w'\m)\, Ao awem;Qw\“mmﬁ ok, O ©F
\JQ’L‘Q ‘CDQJ‘\;:PL,{QL.Q due +o el Pcm:\hcd ﬂ(tcmed‘to“ﬁ 'QQGL"’Q&QL

trmpaet  ohan tockrastes) 1o ts‘ﬁge“ ‘_{“-"-’ls-

obialn eo\

*A‘ Long Atme CUQ‘-” s Q_YLQJLLG ¢ not eeed mueh e o
thotn_ q&ﬁ ¢ Bud Leme O?f e “enengy Jouncey Q@ro §rm o)
jir\'ell) cta) eholeos ’if’bn\ lr\eas‘af‘lals , blginess amol homas .

' ¢ fha oert ®F+f0T) '—jvom house

?a;dr‘iuMQ , tolan wrerpy
We want Vo “—f&u,u. Aot v o_nw‘lrnmomo_d o 4m,u\
H [X}

Ownom e W
LoWi Ly Lmr)gwfm% "o

OD%‘ﬁj—ﬁ@mM}’( iﬂ\)@___s; g&mwmk\m @n@,g@mx Sounces:
Theng QU o\ij’:&a&nﬁ A—\ld‘sex b% Q,nuaéu Yhotd e @MQGIMOD
rene wicole Qx\maiu namMm _ Qolar ‘G y! \/dcno) Q,rU?..rUade
tedal ety o sy dis elerdide W’“—‘Q‘ ) Qeothexmad enexpyr
e Y {1

Bio mage QNM-Q(Q ede .

1) Sol ar Bnmg\vm; |

J ‘g’*’buk ’U\Qng:d % one a‘:f o moct YOPLJ’OJ\ OJ‘A also -t
‘jfcm«\res.‘r au mcd rne oo o Lo Qmadtﬂ 80%&,&.4\5 Q ‘vjm renewoechly
th&m eurncn ’+QU(\D(D\'MQ(Q hag | QJLQ_DAQA G '\‘L@-«hn}-C\Lﬂﬁ-_ #ON

. ;DY\OO.Q:\’{I‘UO “tha Qn.LrLQLd o‘;J he Awn ‘1’htl_(bdﬂh SQLO—m TJGLnef\S. ;
o \aen_ ?'QU\U& O.ILQ. O,\M&%?j"'&oe tolo Hwo ‘\*(We,g ijumaL '

(1) Qolaw PV Mg,
(1) gglan. Shenmal Pa”e“l '

e



(1) Selan Py ol abgorbe the Atnt energy anol |
honge et Undo elocdnicad)  @nen \d which L ug@_o! up
OGT?M @ﬂ)ﬁ@ﬁhoog U’r\g eleednaC b\.m:\tmco, Powé;\
. OPplicncer ,fn eledhnic Gt bes ol
() Soler  Mgrmal - pamods  used anergy and
POUY\QzB arg  tsed 1o "(Q_q\)g, , h@fna &403-\91”)& , Fhevored
ot , | : | o ‘ | :
*‘Ai ML@J\ Qnmﬂb L '*\’\ML begdt @Y-'r"{'o'r) u.‘) 'n‘»gx,na

QL) Biomass fn T - N |

* Bilomass aen Q;:a]n(gﬁ widely  wieed ranewadhe en 4 o4
Wies Organic “Wned oxials Ur\g "'ma.bs_; P lands cmol Lon\/uﬁéo

T o another Horm 03 enerpey *H\gd Cany ‘e u,&iho\- br\

- e, When the plante  dbseds e Gilan enexgy Hhreug

| Phb"ﬁgdnwx nees s ~then -this 'QJ\Q“Q"G wil (Zeasy %m“’q’)
—the_ plant's brﬂ@nﬂ&ﬂ) —ff'”L making btomasg QJ\U@Q g

K The  tommen 'FOF'?L s ed) ‘meg amuﬂ;\?mﬂ to‘b.fﬂma enwafﬁ o |

| UU?J?S ) uﬂoewl’; CUr\Ol ¢o mpeed Sjﬂ‘ﬂua Bromass' Q—'obum QLeﬂJ\ero@ﬂ
W nod Lnr\r\—.u\\@\- ?m?w“ Yo W tan have th‘j;d ..
et 09 e Lnvirasgment, . __ : ¥

: (3) wWind ﬁ&mqu .j

*‘A—NA’\CA U\Qk@ld hat been trsin 35& wa \iw’?\fb\ Fowuk A
wln_al_rn'l IHe ;‘DMEK SG;[S’, on alle 3’6\ QJ’\JJ!:_G._'J':

| e oL T jtor\_
wq}q wnl‘)g,ul we ng&erefi“Qa{ +0 O‘Jrl’m{k +“OFLQ 4 N!U)Q!\OQ_LQ—&

Qn‘uQ:o_,g‘ w‘:q% QRIJLQ‘Q Ti:& UMQO’E&@{ as well ag 'V@J%MQL'GTBQQ.
';'kﬂ* 'ﬁuu’r, -tho wtnc\ '3’«:&:0 _LOn&&MLQ;}?og way an oA Onedye :
. Neothadg but ' New Hng Nmud O\wbtn\u\:}g hawne b MT’
| ‘,jhir\ he Peak pritas it tOhole tale. Q"Q"Q‘Q Markets - qls by

and amw\m ! \m‘n,:S’HJ.‘ ond renenues °f ““";K;“' ﬂ qu}d

prod uekten tsmpanieg,

renewebly




(‘:) E‘ﬂudch(oe\\cclmc E/DQ’KQ]@ | S aden coeie
The  hydweelendrde QM“M useq ' tha :jl,ow jf, 4o e US
s S nes »;SM\ qum\?nq Q.\Qdﬁt‘j‘\“td. ﬂccono\}na 02423-3_0%

o:j a&uQm teed | s ronewohle i P ks

0{ The Q“UUG‘G o the wbmlo\ Q“%Qj Mﬂwumn}s

* Thene Qre Aeme fstwes  whifle  wsin ht)Ol“-“’dwdQ QIU;JL@U

Tt enar q tan be am&m}\@‘ "ifwrf) the O\a‘mmﬁf! AR
Otheneotse. Vi Can have o maljer erﬁw\ 09 “the pet! @j#
well oy LLJ\\\C\QE%Q and also Q{,:)Eu)g-o‘) 3,:86 Uzamm!w- =
Thed must Sdeenay "Hmou.ah e rddven dame |

\E)T?CAG\U E)r)enaml

* Tidal mequLQ te e Aame a1 olnd, wwmubd these
et Puc):QMQoi Ot well ou’ ¢teadyy, This T Hy motn
Wasen Fthat "i‘;b\q\ mille have Bean ULSQO\.SE‘U‘_Q—Q'M

Oncient days Yo middle oes Aimilan o wind mEWLS,

| * U&La).lka ,T:o\o\_l enengy hos orgeo) iirrcmg up,g_},fvwd Kigh

Lot oy o) at %"‘Q"’”\ng alcest bty @v} eddee %wﬁb

tdtbly Wah ttdal mao;g " b s Seiskall esmrant +ech-G

ﬂe‘»md;ﬁ:_g‘j el k oth %0&@%@!@@6 ond olo.u‘cdo poink
b

QR ot e it Hdad pewer cwailabilily mag be

gwfuiuk 40 Fm?ous, ond 'QDVE'LO")WUUC&QC(D. el m
\00\ a‘tﬂfﬂﬂﬁ o‘,awr) 40 QQ)“\PQ:}?’HVQ Staqeq,

*M uﬂar)uz T!dal powen &1‘0:‘?01)5” 14 the wom\C\'s taray e gt
tidald EerAy powen plard 19 Arante . And 1o Seotland, end
Orkpary, Hhe Jiat wolddt mane VQY e, ar wey
as Eu,&otmx) ooree N 4 Comter. , wWaa atak, Lish oo ;'B
the Near . 3007 '7%@‘\ Aenelopeng g -\40\0) en Q,MQ‘G &nc’
Uone U\anlq .L\"\dp_.g-\-nq ) -\L\(g UK*

i |

Luny ¢

~

S Er— .



'6) Cﬂfe@)‘&ﬂwmo« Ene nqq’

¥ sy i, A Cwa&gj) jﬂ"j
Claray) | and t watves dng haad *gpwm e - A
U“\*Q’d& W fndo Qno,ma&q Fon mﬁ&ﬂm& , hot (’:;ﬂ% e
o wniqy wiien one guenabed Jon SO
\QQ L"\*U‘ILO\ *;SML M’\a Uﬂ”ﬂi&;: S, o Y
© AR akt g & B eg i
H t&"\\"&\ \a | r\nmz%mé Wﬂ‘do‘ +he w&wnpl |
x Cﬂmm\d ba_&%g kw PMPQ Lour) BQ' %h\,&o‘ 4o tonnwed WM
Nowmal heak Hron Un ounel utlng flule] dubet
Sudttde Mg ogiers i The Rudd 0 He b ek i L Hhe
hw:&mm M%UMQ[ 50¢+»ca19'o¢ UJ—M %MUM
heme ond wou\ﬁg ‘:}an aatekt rHned oo LDQ@J\Q@[ Uoge
+o o rlyen COW ake: L1 £e mvﬂ%%%?t% GLH‘LOQL
?‘“"? Mo weder 'Sounte *ﬂ«ue pipes axe ':jtoooh_o] co%e
usastex g oae )\ Qs (1 Kmd Eum{) Q‘mvuva.hw;} absordos "
,Qiﬁlw»& O\ULMJ\&Q ‘H\L 3 ()EF P[)V\_a ‘:rk,ls U-o\t,u,o!
T flemove ﬁomﬂ m;\jkmm *—B«L '\Uudazq wwhrn ~Le> s‘og
%hw,lgm&ﬂm:mw 4

i P\AM@&@@“ | (Df ;P\temwm\k\éz B am \%@mne% s
(1) Renewabl ﬁn““d}‘d] s o~ ﬁm«mnohbm Sl ,

’ G})LL 0 ' : ; R
1 S'u\xun&— Qj:,g “ quw\m&p\ Q/‘Q‘E’U') E,r\ h

'd smc&
hes low orC Aawe cg.,txo an o, Q;\o\ o
9*) il armu\ howse. B
* Foestl Hulle [ emsk u“\,\ Janels [ o

anol Rarron 3«0»@0\{ uo\uuq aig

‘& Q”’“’)heuz noo% e P

Hon tﬁub‘”&‘*’@*‘"\“@ lmade wam% &MTQM $ins
7& Qi ‘\"“’Q""Q

°\tgwcm.,m




g ’

@ | @ Renewable Resparee 1 /0 e
s fnpties Wd ey g o deplte oven o etire
QmO\ ‘W\,UUL‘{S W-~‘\3°S,S°tb°tu+‘d %ujrku“ oty LR oudt, |

sl 0} B 4l o, o and ) 0n8 el
uﬂﬁd flegecanceg otnol  Aherg 2. X 'Mw“a Pogzbzq}lazd et
o o

[3) Revye wakble Bﬂ@ﬂ(ﬂﬂ ‘% Q\’Rt;uou\ou@: Source Og EDQW:

o« T ﬁmgg?\_ ’:&uuz,\ \f\a_,g ‘ghm‘f\'-d -’ :ﬂmszmggg\ ,Ms -év%w ru)fauvq
) ’,jos'si\l'--‘:\gu_dg o ke Yo 5 A Sebunti bé,ina %Mﬂ-'}qﬂw,
Fosstl :'Suz/\& Qe prone. {0 Arade Aﬁg?w\u,o\gt,:b&& 3
enena%j— ?niuag - @nol Q}')‘ﬂQQQﬁSQxL el Thege \;a,a:cu;u
offest - & Loy, mene jthan.a Hons. | enexgy. gotd oy Thay
B At earily, diatn o, Cewdngh ) Smnemppy 5o

@& ﬁl%ouﬂh et argue- ootk Golan  and  wind UW‘““Q‘Q L8
wyelolole ; @ 460id tofra etuiedene, pusts. Hhie wmesd

/ 4

0 regt - 9% gc;(a_k @u\oQ wfr\o\ Elamk O-KSL @L%Mbn&@\ oven
o e oen Wead ocekton ; thaie tan: be mindmocds
tlectrielty - é_nﬁa;\}oo,?”*wﬁ,o.‘)ub?wﬁ whaath e
olism‘;{{omf c'/)__;'r_of)év Locotton Cannet , be the Lame o othen
badtens, . L s ¢

) Leaols 4o Job creation : 2o s |
‘ ?\Qx\w'%;& u%‘q mak 0 oo} Rpnomic dente. beeauge )
%l o cheaper  altercnadve 4o mogt FradiHora) Qeenee: |

o

oﬁﬁ Q"“ﬂtd Qe a1 (Q,Y’r‘fﬁﬂ 9"& kene okl Ql\uuwnw

_ | -y |
Mo &+ wmub] -

0| etaboe goby hawe loean addes| o s
Q{bm@q&“” f‘.-‘,,;,',h , i oy

"o %nmw ) 10 C’\W“‘”“Q el UK, nanie U ok hawe
ady ey Crasdeel i E o)

{
3.5‘5 )r




Sri Krishnadevaraya Educational Trust

Sir M. Visvesvaraya Institute of Technology, Bengaluru

Department of Mechanical Engineering
Date: 28-06-2024

COURSE-END SURVEY

Subject & Code:: Renewable Energy Sources / BETCK205E |

Semester & Sec: [I (EEE/IS/ME)
Course Outcomes (CO’s)
COs Semester: I Year of Study: 2024 11
1 Summarize the renewable energy sources :
2 Describe of solar energy utilization for heating and electric power production
3 Explain the technology involved in the conversion of wind-energy, tidal energy and
biomass into electrical energy
. 4 Discuss on the scientific concepts involved in green energy
1: Slightly 2: Moderately 3: Strongly
Signat
1. No. USN NAME el Bl NS
1 1MV23IS099 | Shaurya Sanjeev
) 1MV23IS100 Shreya VR
3 1MV23IS100 Shloka Mandal 2 9 3 2 Sthrjedd
4 | 1MV231S101 [ ShreyasR 3 1R 2 3 o
5 1MV2315102 Shrishail Balageri 7 3 3 R T |
6 1MV23I15103 Shubha nandini b m
7 | 1MV23IS107 | Sudeep Ghatnatti 3 3[ 3 [ 3 L.
8 1MV231S108 Suhan S Shetty 2 2 S -
o 1MV231S109 | SurajKS R % TR |
10 [ 1MV23IS112 | Tanmayi P 2 3 2 {3 Cor~ay -
11 1MV23IS113 Tanvi il
12 1MV23IS114 Tejashwini K P 3 3 b 2 | efome .
13 | 1MV23IS116 | Utkarsh ojha S = f B P Ty
14 1MV23I5117 Utkarsh Yadav 3 7 - Z
15 1MV2315118 Varun Kumar K
16 1MV23I15119 Venu R 2 3 3 3
¥ 1MV2315120 Vijay kumar .4 K i 7 ‘%\A{/ .
18 1MV2315124 Vishrutha M ] 2 3 5 3 Nl i 1
9 | 1MV23IS125 | Yashaswiniug g 9 Q 9 ’4@@ |
20 | 1MV23IS126 | Yathish M 5 |32 L I Yathit,
21 1MV23IS070 Nisarga T.A R 3 3 3 YJ;SM
22| 1IMV23ME002 | Achintya ® |8 [7 Y T
23 1MV23ME003 | Akhil 2 e 7 1 ol
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— 24 | 1IMV23ME004 | Ankit Purkayastha
25 | IMV23MEOO5 | Arjun Matnalli 2 21 2 [ [r. 7S
26 | IMV23ME008 | BINDUSHREE T M X3 [ 3 3 B "roluybrtei o
— 27 | IMV23ME009 | CV SUDHANVA RAQ
28 | IMV23MEO11 | D.Salma
2 1mv23me012 | Darshan e gowda z 2 (B3 S Dot boovm
Dheeraj Varma
s | IMV23MEO1S Muppalla - 3 (an_éﬂﬁ‘&
31 | IMV23ME016 | Ganesh.Y N 2 %2
32 | 1MV23ME020 | Himanshu Singh 7 3 3 |3 :
33 | 1IMV23ME021 | Koushik BR
34 | IMV23ME026 [MModon Mumod | D LN v [
35 | IMV23ME027 | Neeraj Kumar g =2l 3 1.3 N i
36 | IMV23MEO030 | Preet Priyasi 3 3 3 3 Ox2r.
37 | IMV23ME031 | Premalatha K 3 |3 [ 23 |3 [(F="
38| IMV23MEO33 | Rakesh Shetty 3 y [ 3 3 [ Ay
39 | 1IMV23ME034 | Santosh % 12 5 | 3 )
40 | IMV23MEO035 | SARAN SK 2 |3 3 3 | Loversle
41 1MV23MEQ036 | Shikhar Mishra 2 2 | 5 =
42 | 1IMV23ME042 | Tushar Sugandhi 3 yo! 3 3 T
43 1MV23MEO043 | Ujjwal Kumar Singh -
44 | 1MV23ME045 | VIJAYN 3 3 3 3 Qijoug -N
1MV23ME049 Vinod Chandrashekhar Y
45 Hugar .
46 | 1MV23MEO051 | Vishal ” 2 3 3 Qonasd
47 1MV23MEQ53 | Yashwanth kumar bs
45 | 1mv23EE099 g;’ndg};]a“h“ Kumar Q |3 ] | a £ ""Yf‘
49 | 1IMV23EE100 | Suryansh Raj .
50 | 1MV23EE102 | Swetha De 2 313 2 Quuthape
51 | 1IMV23EE104 | TejasV 3 13 |3 3 X
52 1MV23EE105 | Tuhin Patgiri
53 | 1IMV23EE106 | V AKHILA 2 2 | 2 3 v—%@ _
54 | 1IMV23EE107 | VandanaHM 3 3 23 (3 ‘
55 | 1MV23EE109 | VEDANT 2 [ | = 2 A
VEERABHADRAYYA
S | IMVZBBRLD | vopnroan T o T i TR C\L-Q[
57 | 1IMV23EE113 | Vishwanath vastrad > |3 5 3
58 1MV23EE114 | Taraka Adithya Yellelli % g > -
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My Feedback Performance
Student Feedback on Performance of Faculty | | BE || Sem

-2|]12023-24 | 2023-24 | SMVIT
ey
Faculty : Dr. BalaKumar G Subject + BETCK205E - Renewable Energy Sources
Program H Semester : 2
Filled By 1 Division : 2E-EE
Sr ]
Nt;. Question Weight 0:::;;6 % No. of students who have said
Excellent(s) "'"( :"“" Good(3) | rairi2) Bad(1)
Planni ;
1ar?mng of Iect.ures aI\nd Presentation of 3 141 85.45 5 4 2 0 0
subject matter in logical sequence
2 |Presentation and Communication skills 3 135 81.82 5 3 2 1 0
3 ‘Subject knowledge 3 144 87.27 5 5 1 0 0
| Willingness to clarify doubts and 5
i nu:\gne to ¢ arify doubts an 3 138 83.64 5 . 4 1 1 0
provide guidance | ]
5 |Class Room Management 3 138 83.64 5 4 1 1 0
. 6 :li:.z of Black board and other teaching 3 138 83.64 5 3 3 0 0
7 |Preparedness for class 2 94 85.45 5 4 2 0 0
8 Fostering punctuality through his / her 2 04 85.45 6 3 1 1 0
example
9 [Confidence level of the teacher 2 94 85.45 5 4 2 0 0
10 |Attire and mannerism 2 94 85.45 5 4 2 0 0
11 |Overall assessment of the teacher 3 141 85.45 6 3 1 1 0
""::::é';' Rarely(3) | Never(1)
12 Relates theory to applications of real 1 49 89.00 9 1 1
world problems
Always(s) M‘:I’:n::;;" Rarely(1)
Teaching in a way resulting in real 2 %0 81.82
1 learning / understanding and motivation ’ 7 3 1
" Impartial(5) |Justifiable(3) | Partial{1)
. 14 | Fairness in evaluation 1 4 74.55 4 7 0
“““(';'I"‘" slow3) | Fastfy)
15 |Pace at which the subject is taught 2 106 86.36 10 1 0
Overall Score
Max. Possible points Obtained “ Percentage
1925 1637 | 85.04%

Printed on : 05-09-2024 03:04 PM

Page 35 of 62



P — T
1 Planning of lectures ang Presentation of

SIR NVISVESVARANE

Lol

LY ; 4‘."
Faculty : Dr. BalaKumar g
Program

Filled By 120

|Subject matter in logical Sequence

Willingness to clarify doubts ang
Provide gy idance

Relates theory to
world pProblems

applications of real

ay resulting in real

€arning / understanding and motivation

Printed on : 05-09-2024 03:04 pp

‘

My Feedback Pery

dent Feedback on Performance of Facul
sw “2(]2023-24 | 39,

Subject
Semester

Division

Excellent(s) J_ {a)
—

i BETCK20SE - Renewable Energy Sources
HF |
: 2G-IS

| e

J 8%
3-24 | SMC‘“

Very Good

Fair(2) Ji‘ Bad(1)

—

Good(3) L

Page 36 of 62



My Feedback Performance
Student Feedback on Performance of Faculty || BE || Sem
-21[2023-24 | 2023-24 | SMVIT

Faculty : Dr. BalaKumar G Subject ! BETCK20SE - Renewable Energy Sources
Program : Semester : 2
Filled By 1 23 Division : 2H-ME
e |Question Welght | e0re | o No. of students who have said
Excellent(s) V'“; ::"“" Good(3) | Fairf2) | Bad(1)
R - 2 T T . I— T S
. WPianmng of lec{ures a.nd Presentation of 3 258 74.78 9 3 7 4 0
subject matter in logical sequence
2 |Presentation and Communication skills 3 249 7217 8 4 5 6 0
3 |Subject knowledge 3 255 73.91 8 4 7 4 0
4 Wil'lif\gn_ess. to clarify doubts and 3 246 71.30 7 4 8 3 1
provide guidance O
5 |Class Room Management 3 255 73.91 9 2 8 4 0
= U.se of Black board and other teaching 3 273 79.13 1 3 6 3 0
aids
7 |Preparedness for class 2 164 71.30 8 2 8 5 0
g |Fostering punctuality through his / her 2 162 70.43 7 3 9 3 1
example
9 Confidence level of the teacher 2 164 71.30 8 3 7 4 1
10 | Attire and mannerism 2 170 73.91 9 3 7 3 1
11 |Overall assessment of the teacher 3 252 73.04 9 3 7 2 2
”:;‘“1:{;’)" Rarely(3) | Never(1)
25 Relates theory to applications of real 1 91 7913 14 6 3
world problems
Always(5) M:;;:f{;:' = Rarely(1)
Teaching in a way resulting in real
2 174 K
2 learning / understanding and motivation RO8 13 6 4
Impartial(S) (Justifiable(3)| Partial(1)
14 | Fairness in evaluation 1 89 77.39 14 5 4
“‘“’";?"" stow(3) | Fast(1)
15 |Pace at which the subject is taught 2 198 86.09 18 2 3
Max. Possible points Obtained Percentage
4025 3000 74.53%

Printed on : 05-09-2024 03:04 PM Page 37 of 62



SIR M VISVESVARAYA INSTITUTE OF TECHNOLOGY, BANGALORE - 562 157
RESULT ANALYSIS [BEFORE REVALUATION

DEPARTMENT : MECHANICAL ENGINEERING DATE : 25-08-2024
SEMESTER 31| EXAMINATION : Jun-24
SECTION :A&B BATCH . 2023
REGULAR REPEATERS DIPLOMA QUOTA TOTAL PASS %
Sl No SUBJECT CODE NAME OF THE SUBJECT NAME OF THE STAFF
APP | PASS | PASS% | APP | PASS |PASS % APP PASS PASS % APP PASS PASS %
1 BMATM201 |MATHEMATICS-II FOR MECHANICAL ENGG STREAM 50 | 31 62 0| O (#H##) O 0 |#####| SO 31 62
2 BPHYM202  |APPLIED PHYSICS FOR ME STREAMS 50|36 | 72 | 0| 0 (#usk| O 0 | #uh# | S0 36 72
3 BEMEM203 |ELEMENTS OF MECHANICAL ENGINEERING 50 | 37 74 | 0| O |#HA#]) O 0 | #H#H#] SO 37 74
BESCK204C  |INTRODUCTION TO ELECTRONICS COMMUNICATION
* | BESCK204E |INTRODUCTION TO C PROGRAMMING 50| 32| 64 | 0| O |#ERE O 0 | #euwk| SO = o
IST YEAR STAFFS
BETCK205E |RENEWABLE ENERGY SOURCES INTRODUCTION TO
® | BETCK20sH [INTERNET OF THINGS(OT) 50 (42 | 84 | 0| O (#Hm#) O 0 | #uiik | S0 42 s
6 BPWSK206  |PROFESSIONAL WRITING SKILLS IN ENGLISH 50| 50 [ 100 | O 0 | ##H4 0 0 | ###iH | 50 50 100
BKSKK207 |SAMSKRUTIKA KANNADA BALAKE
" | BKBKK207 |KANNADA 50 48 | 96 | 0 | O |##H#| O 0 |#mane | 50 48 9%
L] BIDTK258  (INNOVATION AND DESIGN THINKING 50 | 46 92 0 0 | HitiH 0 0 | ##### | 50 46 92
, Chart Titl s
. o, CET [CMK| ___MQ Diploma] SNQ | Total
" - i
g -

Failure Details

CET |[CM MQ Diploma| SNQ Total
#Seriesl
—_— No.of Toppers (>80%)
No.of Re-admitted students
No.of Non-eligible students
BMATM201 um:SES. BEMEM203  BESCK204C  BETCK205E  BPWSK206 BKSKK207 BIDTK258
BESCK204E  BETCK205H BKBKK207
Regular Repeaters Diploma SNQ Total
Total Appeared 46 0 0 5 51 TOTAL PASS % =43 %
FCD 12 0 0 2 14
FIRST CLASS 6 0 0 1 7
SECOND CLASS 1 0 0 0 1
TOTAL PASS MN “ “ 3 22
FAIL 2 29 AD
PERCENTAGE 7% | 0% 0 |100%] 3 ROFELSLRPUHE

Sir M. : \ - araya Institute of Techonolgy
Ecngaluru-562 157




Staff Name Dr G BALAKUMAR Subject Code BETCK 205E (A) Subject Name RENEWABLE ENERGY SOURCES
Targets and Level Test Attainment Level |University Attained Survey
Attainm .
. % % % ant Weightage
Target Marks | Level Co's Attained Level Attained Level Attained Level
60% 60% and Above 30.0 3 C205.1 | 36.38 1 35.60 3 90.00 3 2.64 Test % 18%
55% |Between 50% to 59%| 27.5 2 C205.2 | 36.38 1 35.60 3 90.00 3 2.64 University % 72%
50% Below 50% 25.0 1 C205.3 | 36.38 1 35.60 3 90.00 3 2.64 Survey % 10%
C205.4 | 36.38 1 35.60 3 90.00 3 2.64
Semester 2
Academic Year 2023-24
Class Strength 58
Maximum Marks 50

CONTRIBUTION TO PROGRAMME OUTCOMES IN PERCENTAGE (PO's) Intake Year 2023 for Academic Year 2023-24

CO's Program Outcomes Program Specific Outcome
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4
Mapping 2 3 2 1 1
C205.1
Attainment| 2.64 1.76 2.64 1.76 0.88 0.88
Mapping 2 3 2 1 1
C205.2
Attainment| 2.64 1.76 2.64 1.76 0.88 0.88
Mapping 2 3 2 1 1
C205.3
Attainment| 2.64 1.76 2.64 1.76 0.88 0.88
Mapping 2 3 2 1 1
C205.4
Attainment| 2.64 1.76 2.64 1.76 0.88 0.88
C205 1.76 2.64 1.76 0.88 0.88




SIR M VISVESVARAYA INSTITUTE OF TECHNOLOGY
Bengaluru - 562 157

Department of Mechanical Engineering

Date: 06.10.2023

ADDITIONAL RESPONSIBILITIES FOR THE ACADEMIC YEAR: 2023 - 2024
(With effect from 06.10.2023)

S No Responsibilities Name of the Coordinator (s)
1 VTU Exam Applications/ Dr K S Shanmukharadhya
Revaluation/Result Analysis Mrs Shery Mol S M DEO
2 Departmental Meetings and Minutes/ Dr K S Shanmukharadhya
Maintenance of office files Mrs Shery Mol S M DEO
3 Website Coordinator Mrs Asha Rani A
. 4 Varthamanjari Mrs Asha Rani A
5 Brindavana Magazine Mrs Asha Rani A
6 SDP Coordinators Dr V Shantha
Mr K Ejaz Ahmed
Mrs Asha Rani A
7 AICTE Activity Points Dr Kiran Kumar M
8 Guest Lectures/ Industrial Visits Dr V Shantha
Mrs Asha Rani A
9 Academic Committee (Subject Mr S B Halesh
Allotment, Time table, Student list, Dr Hanamantraygouda M B
Faculty Requirement, Data Hand
Books and Tables for VTU Exams)
10 Department Calendar of Events Dr K S Shanmukharadhya
Dr V Shantha
Mr K Ejaz Ahmed
11 Lesson Plan/ Fortnight Faculty Mr S B Halesh
. Attendance + Syllabus completion Mr Chandrashekar B
Monitoring
12 Course file Monitoring Mr S B Halesh
Dr Hanamantraygouda M B
13 ERP Curriculum/Subject Contents/ Mr S B Halesh
Timetable Monitoring Dr Hanamantraygouda M B
14 LG Department Coordinator Mr Nataraja M
15 Internal Test paper review and IQAC Mr Halesh S B
(Internal Quality Assurance Cell) Mr Chandrashekar B
16 Project Work and Mini Project Work Dr Janardhana K
Mrs Asha Rani A
17 Technical Seminar Mr Madhu Kumar K




18 NBA - PAC Mr Madhu Kumar K I ——1
[ [Titemship | MrSampath KumarL il
20 VTU Exams Coordinator /Practical Mr K Ejaz Ahmed |
Examination Time Table/Subject Mrs Veena B G [
mapping ) A ]
21 Departmental Budget Dr Janardhana K |
Mrs Shery Mol S M DEO
22 Fresher's Day — Information Kiosk Mr Shivakumar S
Mr Kumar Swamy R
23 Laboratories/Workshops: Equipment, Workshop/Lab In-charges and Technicians :
Consumables, Computing Systems, ‘
Software etc. and all lab/workshop
related matters
24 CAED/CAMD Lab In-charge Mr Sampath Kumar L |
25 Material Testing Lab In-charge Dr Yeshvantha H S J
26 Foundry and Forging Lab In-charge Mr Shivakumar S l
27 Metrology and Measurements Lab In- Mrs Asha Rani A '
charge
28 Machine Shop/ Workshop In-charge Dr Janardhana K/Mrs Veena B G
29 Energy Conversion (EC)Lab In-charge | Mr Kumar Swamy R
30 Heat Transfer (HT) Lab In-charge Mr Chandrashekar B
31 Design Lab In-charge Dr Hanamantraygouda M B
32 CIM Lab In-charge Mr Ramesh C G
33 Industrial Engineering Lab In-charge Mr K Ejaz Ahmed
34 ERP Lab / Simulation Lab In- charge Dr V Shantha
35 Department Skill Development Lab Dr K S Shanmukharadhya
Dr V Shantha
Dr Janardhana K
Mrs Veena B G
36 Class Rooms/Department Mrs Veena B G |
Furniture/Lab Furniture/ LCD Mr Subba Raju N C
Projectors and Screens Mr Lokesh T
37 Seminar Hall In-charge Mr Bhaskar N and Mr Giridhar K
38 R & D Centre: VTU Affiliation Works | Mr Madhu Kumar K
39 SC/ST/OBC Department Cell Mr Sampath Kumar L
40 Departmental Library Mr Prashanth L
4] LIC Coordinator Mr K Ejaz Ahmed
Mr Prashanth L
42 NIRF Coordinator Mr Ramesh C G
43 ARIIA Coordinator Mr Chandrashekar B
44 NBA and NAAC Department Mr S B Halesh
Coordinator




45 NBA Criteria Coordinator | 1. MrMadhu Kumar K/Mrs AshaRani A |
2. Dr V Shantha/Mr Sampath Kumar L
3. Mr S B Halesh/Dr Hanamantraygouda M B
4. Dr Kiran Kumar M/Mr Prashanth L
5. Mr Ramesh C G/Mr Kumar Swamy R
6. Dr Prashant § H/Mr Shivakumar S
7. Dr Yeshvantha H S/Mrs Veena B G
8. Dr G Balakumar /Mr Nataraja M

- 9. & 10. Dr Janardhana K/Mr Chandrashekar B

46 NBA Files Coordinators (P] to P32) Dr G Balakumar (P1 - P10)

Dr Janardhana K (P11 - P21)
el . Dr Yeshvantha H S (P22 - P32)

47 PG Coordinator Mr Prashanth L

43 Alumni Activities Mr K Ejaz Ahmed
Mr Shivakumar S

. Mr Kumar Swamy R

49 Parents Teachers Meeting Mr Ramesh C G
Mr Prashanth L

50 VTU Final IA Marks Verification DrKS Shanmukharadhya ]
Mr K Ejaz Ahmed

51 VTU E Shikshana Mrs Veena B G
Mrs Asha Rani A

52 | Documentation Works/Ranking of Mrs Shery Mol S M DEO ]

Colleges
53 ISTE Students Chapter: Department Dr Yeshvantha H S
Coordinator

54 Department Computers/Printers Mr Sampath Kumar L
Mr N C Subba Raju

55 Class Advisors 87 - A : Dr Kiran Kmar M
S7 - B : Mr Nataraja M
S5 - A: Mr Kumar Swamy R

. S3-A: Mrs Veena B G

S1-G: Mrs Asha Ranj A

56 Department Academic Audit Dr G Bala Kumar g

NOTE:

All the faculty members are reques
works. They can discuss with HOD
I request all your cooperation,

HOD

?
o
~

PROFESSOR & HEAD
Department of Mechanical Engineering
SirM, Visvesvaraya Instityle

Bengaluru-562 157

ted 10 take the com
Jor any clarification,

of Techonolgy
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plete responsibility of the assigned




