Non-Conventional Energy Resources Tram T SemesterT T T IV
Course Code BAG405C CIE Marks 50
Teaching Hours/Week (L: T:P: §) 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 3
Examination nature (SEE) Theory

Course objectives:
The course will enable the students to

* Awareness about renewable Energy Sources and technologies.
« Adequate inputs on a variety of issues in harnessing renewable Energy.
e Recognize current and possible future role of renewable energy sources.

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

1. Adopt different type of teaching methods to develop the outcomes through Power-Point Presentation and
Video demonstration or Simulations.

Chalk and Talk method for Problem Solving,

Arrange visits to show the live working models other than laboratory topics.

Adopt collaborative (Group Learning) Learning in the class.

Adopt Problem Based Learning (PBL), which fosters students Analytical skills, develop thinking skills such
as the ability to evaluate, generalize, and analyze information.

Conduct Laboratory Demonstrations and Practical Experiments to enhance experiential skills.
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Module-1

RENEWABLE ENERGY (RE) SOURCES - Importance of renewable sources of energy. Concept and limitation of
Renewable Energy Sources (RES), Criteria for assessing the potential of RES, Classification of RES, Solar, Wind,
Geothermal, Biomass, Ocean energy sources, Comparison of renewable energy sources with non renewable

sources.

Module-2

Solar Energy: Energy available from Sun, Solar radiation data, solar energy conversion into heat through, Flat
plate and Concentrating collectors, different solar thermal devices, Principle of natural and forced convection
drying system, Solar Photo-voltaic: p-n junctions. Solar cells, PV systems, Stand alone, Grid connected solar
power station, Calculation of energy through photovoltaic power generation and cost economics.

Module-3

Wind Energy: Energy available from wind, General formula, Lift and drag. Basis of Wind energy conversion,
Effect of density, Frequency variances, Angle of attack, Wind speed, Types of Windmill rotors, Determination of
torque coefficient, Induction type generators, Working principle of wind power plant.

¥ Module-4

Biomass Energy - Introduction-Biomass resources -Energy from Bio mas: conversion process - Biomass
Cogeneration-Environmental Benefits. Geothermal Energy: Basics, Direct Use, Geothermal Electricity. Mini/micro
hydro power: Classification of hydropower schemes, Classification of water turbine, Turbine theory, Essential

components of hydroelectric system.

Module-5

Other Energy Sources - Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems.
Wave Energy: Energy from waves, wave power devices. Ocean Thermal Energy Conversion (OTEC)- Hydrogen
Production and Storage- Fuel cell :Principle of working- various types - construction and applications. Energy




Storage System- Hybrid Energy Systems.

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

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

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

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

4. Ability to explain the various renewable energy resources and technologies and their applications.
5. Ability to understand basics about biomass energy.

6. Ability to acquire knowledge about solar energy

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50) and for the |
SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A student shall be |
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ l
course if the student secures 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:

e For the Assignment component of the CIE, there are 25 marks and for the Internal Assessment Test
component, there are 25 marks.

e The first test will be administered after 40-50% of the syllabus has been covered, and the second
test will be administered after 85-90% of the syllabus has been covered

« Any two assignment methods mentioned in the 220B2.4, if an assignment is project-based then only
one assignment for the course shall be planned. The teacher should not conduct two assignments at
the end of the semester if two assignments are planned.

e For the course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment.

Internal Assessment Test question paper is designed to attain the different levels of Bloom’s taxonomy as

per the outcome defined for the course.

Semester-End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
course (duration 03 hours).
5. The question paper will have ten questions. Each question is set for 20 marks.
6. 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.
7. The students have to answer 5 full questions, selecting one full question from each module.
Marks scored shall be proportionally reduced to 50 marks




Suggested Learning Resources:
Books

1. G.DRai, Non-Conventional Energy Sources, Kanna Publishers.
S

Delhi, 2011.
3. D.PKothari, K.C Singal, Rakesh Ranjan “Renewable Energy

Learning Pvt.Ltd, New Delhi, 2013.
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Additional References:
1.

Limited, New Delhi, 2011

Joshua Earnest, Tore Wizeliu, ‘Wind Power Plants and Project Development’, PHI Learning Pvt. Ltd, New

Sources and Emerging Technologies”, PHI

Scott Grinnell, “Renewable Energy & Sustainable Design”, CENGAGE Learning, USA, 2016.

AK.Mukerjee and Nivedita Thakur,” Photovoltaic Systems: Analysis and Design”, PHI Learning Private

Richard A. Dunlap,” Sustainable Energy” Cengage Learning India Private Limited, Delhi, 2015.
Chetan Singh Solanki, “ Solar Photovoltaics : Fundamentals, Technologies and Applications”, PHI Learning

Private Limited, New Delhi, 2011

Web links and Video Lectures (e-Resources):

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

e Quizzes
e Assignments
e Seminars
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