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Title of the Course  Non-Conventional Sources of Energy

Category PEC
Course Code 20A37ET
Year IVB. Tech
Semester | Semester
Branch ME
Lecture Hours Tutorlal Hours Practice Hours . Credits
3 0 0 3

Course Objectives:

« Tograsp the role and potential of new and renewable source

e Torecognize the principle, storage and applications of solar energy

e To understand the sources and polentials of wind energy and also to comprehend the Principles of Bio-
Conversion of bio-mass and bio-gas uses.

« To explain the principle, working procedure and types of geothermal energy, ocean energy and tidal & wave
energy.

e To know the knowledge on direct energy conversion.

Unit 1 Principles Of Solar Radiation 9
Role and potential of new and renewable source, the solar energy option, Environmental impact of solar power,
the solar conslant, extraterrestrial and terrestrial solar radiation, solar radiation on titled surface, instruments for
measuring solar radiation, potential in India
Learning Outcomes: At the end of the unit, the student will be able to:

« Understand types of energy resources. (L2)

« Understand the different types of measuring instruments of solar radiation. (L2)

Unit 2 Solar Energy Collectors 9
Flat plate and concentrating collectors, classification of concentrating collectors, orientation and thermal analysis,
advanced collectors. Solar Energy Storage And Applications: Different methods, Sensible, latent heat and tratified
storage, solar ponds. Solar Applications solar heating/cooling technique, solar distillation and drying, photovoltaic
energy conversion, potential in India.
Learning Outcomes: At the end of the unit, the student will be able to:

« Understand different types of solar collectors. (L2)

« Understand the different types of energy storage systems and applications. (L2)

Unit 3 Wind Energy 8
Sources and potential in India, horizontal and vertical axis wind mills, performance characteristics, Belz criteria.

Bio-Mass: Principles of Bio-Conversion, Anaerobic/aerobic digestion, types of Bio-gas digesters, gas yield,
combustion characteristics of bio-gas, utilization for cooking, and economia aspects, potential in India
Learning Outcomes: At the end of the unit, the student will be able to:

« Understand the type of winds and windmills components. (L2)

« Understand the types of biomass conversion technologies and biogas digesters. (L2)

Unit 4 Geothermal Energy 10
Resources, types of wells, methods of harnessing the energy, potential in India.
Ocean Energy: OTEC, Principles utilization, setting of OTEC plants, thermodynamic cycles. Tidal and wave
energy; Potential and conversion techniques, mini-hydel power plants, and their economics, potential in India.
Learning Outcomes: At the end of the unit, the student will be able to: ~ *

e Classify the Geothermal resources. (L2)

« Understand OTEC, wave and tidal energy extraction methods. (L2)
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Unit 5 Direct Energy Conversion 9
Need for DEC, Carnot cycle, limitations, principles of DEC. Thermo-electric generators, Seebeck, Peltier and
Joule Thomson effects, materials, applications, MHD generators, principles, dissociation and ionization, hall effect,
Magnetic flux, MHD accelerator, MHD Engine, power generation systems, electron gas dynamic conversion,

economic aspects. Fuel cells, principles, faraday"s law"s, thermodynamic aspects, selection of fuels and operating
Conditions.

Learning Outcomes: At the end of the unit, the student will be able to:
»  Classify the Direct energy conversion techniques. (L2)
» Understand the concept and working of MHD generator and Fuel cells. (L2)

Prescribed Text Books:

1. Tiwari and MK.Ghosal, Renewable energy resources: Basic principles and applications, Narosa publications
2005, ISBN 10: 1842651250 ISBN 13: 9781842651254 ’
2

9788174090737

Reference Books: "

1. Twidell & Weir, Renewable Energy Sources, Routledge , 3rd Ed.2015,ISBN 9780367200756
2. Non Conventional Energy Resources, B.H.Khan, McGrawHIll, 2015, ISBN 1259081397, 9781259081392

Course Outcomes:

A student will be able to Blooms Level of Learning

1. Summarize the basics of solar radiation and its instruments. L2

2. Summarize the types of solar collectors, energy storage systems and their L2
applications. .

3. Summarize the working of Wind Mills, Bio-Mass energy and their applications. L2

4, Summarize the concepts of Geothermal resources, Ocean thermal energy L2
conversion plants, wave energy and tidal energy.

5. Summarize different direct energy conversion systems. L2

CO-P0O-PSO Mapping:

G.D. Rai, Non-Conventional Energy Sources, khanna publications, 2011, ISBN 10: 8174090738, ISBN 13:
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