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Course Purpose
and Objectives

The objective of this course is to describe the significance of renewable
energy resources and in particular, to identify the potential of renewable
energy technologies. The course further explains the physical phenomena of
each renewable resource, the operation of different renewable technologies
and the important topics and concepts in component specifications, design
and sizing.

Learning
Outcomes

Upon successful completion of this course, students should be able to:

o Define the requirements for energy and energy conversion from
renewable sources

o Examine the different existing renewable energy technologies

e Describe aspects of renewable energy resources and their utilization
as a source of energy

¢ Provide a range of principles and techniques for the analysis and
description of the physical and operational aspects of solar, wind,
hydro, geothermal and biomass technologies

e Analyse and solve renewable energy problems

e Increase awareness on renewable energy sources

Prerequisites

ECE320 Co-requisites None

Course Content

Introduction:

Overview of energy, force, energy and power. Energy transfer and different
forms of energy. Energy crisis and market potentials. Conventional sources
of energy and climate change. Introduction to renewable energy sources,
solar energy direct and indirect uses. Non-solar renewable sources.

Solar energy resource:
Earth’s energy budget. Solar radiation and the spectrum of solar radiation.
Measuring solar radiation. Earth motion around the Sun.

Solar energy direct uses:

Solar-electric energy conversion principle. Photovoltaic effect and semi-
conductors. Photovoltaic types. Basic principles, operation, performance,
efficiency, cost, advantages and disadvantages. Photovoltaic technologies.
Irradiance, spectral and thermal response. Photovoltaic system types,




performance and applications. Economics, potentials and environmental
impact.

Solar energy direct uses:

Solar thermal technologies. The nature of the resource. Solar-thermal energy
conversion principle. Solar thermal collector types. Basic principles of solar
collectors (reflection, transmittance and refraction). Solar thermal collector
energy balance. Solar thermal system types, performance and applications.
Economics, potentials and environmental impact.

Solar energy indirect uses:

Wind energy technologies. The nature of the resource. The wind (Energy and
power in the wind). Wind-electric energy conversion principle. Wind turbine
types. Basic principles, operation, performance, efficiency, cost, advantages
and disadvantages. Power and energy from wind turbines. Economics,
potentials and environmental impact.

Solar energy indirect uses:

Biomass energy technologies. The nature of the resource. Biomass energy
conversion principle. Biomass types. Basic principles, operation,
performance, efficiency, cost, advantages and disadvantages. Economics,
potentials and environmental impact.

Solar energy indirect uses:

Hydro energy technologies. The nature of the resource. A brief history on
hydro-power. Hydro-electric energy conversion principle. Types of hydro-
electric plants. Propellers and turbines. Basic principles, operation,
performance, efficiency, cost, advantages and disadvantages. Economics,
potentials and environmental impact.

Non-solar renewable sources:

Tidal energy technologies. The nature of the resource. Tidal energy
conversion principle. Tidal energy types. Basic principles, operation,
performance, efficiency, cost, advantages and disadvantages. Economics,
potentials and environmental impact.

Non-solar renewable sources:

Geothermal energy technologies. Geothermal energy conversion principle.
Technologies for geothermal resource exploitation. Basic principles,
operation, performance, efficiency, cost, advantages and disadvantages.
Economics, potentials and environmental impact.

World trends in renewable energy sources:

Energy consumption overview. Meeting worldwide energy consumption using
renewable resources. Renewable energy potential in Cyprus. Grid-Integration
of renewable sources.

Teaching
Methodology

Face- to- face




G. Boyle, Renewable Energy, Power for a sustainable future. Oxford
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