COURSE OUTLINE

(1) GENERAL
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(2) LEARNING OUTCOMES

The course offers the student the knowledge regarding the basic concepts of energy and the
conversion of renewable energy sources into heat and electricity. It describes the methodology for
estimating the energy potential, the available technology, and the environmental impacts of
introducing renewable energy sources into the built and natural environment. The basic forms of
technologies for solar energy, wind energy, geothermal energy, wave energy, and biomass are
presented. Moreover, other forms of energy such as hydroelectric energy and green hydrogen are
mentioned. Lastly, the principle of bioclimatic design in combination with the exploitation of new
materials and renewable energy sources (RES) are described.
Upon successful attendance and completion of the course, the student is able to:
e Recognize the basic concepts of energy.
e Describe the principles of operation of the technologies that exploit renewable energy sources
(RES).
e Understand the basic principles of energy production and conversion.
e Recognize the types of renewable energy sources and their potential applications in different
environments.
e Estimate the types of technologies (active, passive, renewable) that can be implemented in the
built and natural environment.
e Evaluate and analyse the basic characteristics of the available energy potential from RES.
e Recognize the principles of bioclimatic design and the exploitation and integration of RES with
the aim of optimizing their energy performance.

The course aims at the following general competences:
e Working independently
e Analytical and synthetic thinking
e  (Critical thinking
e Decision Making
e Respect for the natural environmen




(3) SYLLABUS

Forms of Energy. Principles of conversion and conservation of energy. Storage and transfer of
energy.

Solar Energy: Earths’ radiation balance. Physical principles for power generation, energy
content and conversion in photovoltaics. Applications.

Wind energy: Physical principles for power generation, energy content and forms of
conversions. Wind turbines. Applications.

Biomass: Biophysical principles for power generation, energy content and forms of biomass.
Applications.

Geothermal energy: Physical principles for power generation, energy content and forms of
conversions. Applications.

Energy from Waves, Tides and Osmaosis: principles for power generation, energy content and
forms of conversions. Applications.

Other forms of energy (hydroelectric energy, hydrogen).

Principles of Bioclimatic and Sustainable building design. Innovative materials (cool,
thermochromic etc). Energy efficiency.

Solar and Wind Energy potential in Greece




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT.
Computer-aided lectures, eclass platform

Lectures 52

Individual Study/ Study and 98
Analysis of bibliography /
Preparation

Problem solving

Course Total 150

Final written exams in Greek




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

‘Hrleg Kal avavewolueg TNYEC evépyelag (Auwkn-AelBadd, Aonuoakornovlou) YMMETPIA

JupBatikég kot Hmeg popdég evépyelag (MmaAapdg, Apyupiou, Kapayiavvng) TEKAOTIKH
Evépyela, MeplBaiiov kat Aewpdpog Avarmrtuén (MoAuldakng) PowerHeatCool

Bent Sgrensen (Auth.) - Renewable Energy. Physics, Engineering, Environmental Impacts,
Economics and Planning- Academic Press (2017)

Martin Stutzmann, Christoph Csoklich - The Physics of Renewable Energy — Springer (2022)

Related academic journals (Indicative list):

Energy and Buildings

Buildings

Science of the Total Environment
Renewable Energy

Energies

Sustainability




