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Paper-VII1-(C) Elective (Renewable Energy)

Semester VI
Elective Paper -VII-C: Renewable Energy
No. of Hours per week: 04 Total Lectures:60
UNIT-I (12 hrs)
1. Introduction to Energy: Definition and units of energy, power, Forms of energy,

Conservation of energy, second law of thermodynamics, Energy flow diagram to the earth. Origin
and time scale of fossil fuels, Conventional energy sources, Role of energy in economic
development and social transformation.

2. Environmental Effects:Environmental degradation due to energy production and
utilization, air and water pollution, depletion of ozone layer, global warming, biological damage
due to environmental degradation. Effect of pollution due to thermal power station, nuclear power
generation, hydroelectric power stations on ecology and environment.

UNIT-I1 (12 hrs)

3. Global Energy Scenario: Energy consumption in various sectors, projected energy
consumption for the next century, exponential increase in energy consumption, energy resources,
coal, oil, natural gas, nuclear and hydroelectric power, impact of exponential rise in energy usage
on global economy.

4. Indian Energy Scene: Energy resources available in India, urban and rural energy
consumption, energy consumption pattern and its variation as a function of time, nuclear energy -
promise and future, energy as a factor limiting growth, need for use of new and renewable energy
sources.

UNIT-I11 (12 hrs)

5.Solar energy: Solar energy, Spectral distribution of radiation, Flat plate collector, solar water

heating system, Applications, Solar cooker. Solar cell, Types of solar cells, Solar module and array,

Components of PV system, Applications of solar PV systems.

6. Wind Energy: Introduction, Principle of wind energy conversion, Components of wind
turbines, Operation and characteristics of a wind turbine, Advantages and disadvantages of wind
mills, Applications of wind energy.

UNIT-1V (12 hrs)

7. Ocean Energy: Introduction, Principle of ocean thermal energy conversion, Tidal power
generation, Tidal energy technologies, Energy from waves, Wave energy conversion, Wave
energy technologies, advantages and disadvantages.

8. Hydrogen Energy:History of hydrogen energy - Hydrogen production methods - Electrolysis
of water, Hydrogen storage options — Compressed and liquefied gas tanks, Metal hydrides;
Hydrogen safety - Problems of hydrogen transport and distribution - Uses of hydrogen as fuel.

UNIT-V (12 hrs)

9. Bio-Energy

Energy from biomass — Sources of biomass — Different species — Conversion of biomass into fuels

— Energy through fermentation — Pyrolysis, gasification and combustion — Aerobic and anaerobic



bio-conversion — Properties of biomass — Biogas plants — Types of plants — Design and operation
— Properties and characteristics of biogas.
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Elective Paper-VII-C: Practical: Renewable Energy

2hrs/Week

Minimum of 6 experiments to be done and recorded

1. Preparation of copper oxide selective surface by chemical conversion method.

2. Performance testing of solar cooker.

3. Determination of solar constant using pyrheliometer.

4. Measurement of 1-V characteristics of solar cell.

5. Study the effect of input light intensity on the performance of solar cell.

6. Study the characteristics of wind.
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