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PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. The student should have basic knowledge of physics.
2. The student should have basic knowledge about operation of power grids.
3. The student should know and understand the definitions of power quality parameters.

4. The student should be capable correctly and effectively implement the rules and laws of physics to the qualitative analysis
of problems related to the engineering discipline.

SUBJECT OBJECTIVES
    C1. Introduction to types and ranges of exploitation of renewable energy sources;
    C2. Overview of exploitation possibilities and development options for renewable energy sources .
    C3. Presentation of the electrical power production utilizing solar, wind, geothermal and biomass resources.
    C4. Development of familiarity with the newest trends and solutions in energy generation from renewable energy sources.
    C5. Making a student aware of the necessity of using renewable energy sources.
    C6. Explanation of the methods for connecting small energy sources to the grid.
    C7. Familiarization with the effect of small energy sources on grid performance.

SUBJECT LEARNING OUTCOMES
relating to knowledge:

PEU_W01 Have knowledge concerning types and utilization range of renewable energy sources in the aspect of solar
energy, of wind energy, of geothermal and biomass energy.

PEU_W02 Be able to identify and characterize the methods of energy production in fuel cells or from nuclear energy
sources and in magneto-hydrodynamic systems and be able to list and describe existing energy sources and
explain the conversion of this energy to electricity and explain the methods of electricity storage in super
capacitors and expose the contradiction between existence of perpetual motion machines with the laws of
physics.

PEU_W03 Know how to connect small energy sources to the grid and understand their impact on the grid operation.
relating to skills:
relating to social competences:

PEU_K01 Ability to think and act creatively and resourcefully and be aware of the necessity to develop renewable energy
sources.



PROGRAMME CONTENT

Form of classes - lecture Number of
hours:

Lec 1 Introduction of the subject, requirements and grading policy. 1

Lec 2 Types and utilization range of the renewable energy sources. Development perspectives for
renewable energy sources in Poland and in the world. 3

Lec 3
Utilization of solar energy for production of both electricity and thermal energy. Characteristics
of the solar radiation spectrum. Photovoltaic effect. Photovoltaic cells. Construction of
photovoltaic panels and modules. Construction of photovoltaic systems.

2

Lec 4 Utilization of wind energy for electricity production. Characteristics of the wind and its energy
reserve. Operation and construction of wind farms. Wind mills and their characteristics. 2

Lec 5
Geothermal resources in Poland and in the world. Geothermal installations in Poland. Operation
principles and construction of heat pumps. Biomass. Characterization of selected biofuels.
Biogas and its origin. Heat and electricity production from biogas fuels.

2

Lec 6 Fuel cells. Basic electrochemistry. Construction, principles of operation and types of fuel cells.
Application examples. Methods of hydrogen production. Alternative elements for fuel cells. 2

Lec 7
Utilization of energy from the surrounding – energy scavengers. Functional energy resources
and associated physical effects. Operation principles, construction and types of energy
scavengers. Application examples.

2

Lec 8
Small-scale applications of nuclear energy. Nuclear fission and fusion. Cold fusion. Small-scale
nuclear power plants. Nuclear batteries, betavoltaics, radioisotope generators. Application
examples.

2

Lec 9
Super-capacitors as the energy storage devices. Operation principles, construction and types of
super-capacitors. Combined systems of super-capacitors and photovoltaic panels.
Magnetohydrodynamic generators.

2

Lec 10 Perpetual motion machines – classical physics “explanations”, stories. 2
Lec 11 Connection of small energy sources to an electrical grid. 2
Lec 12 Impact of small energy sources on the operation conditions of the grid. 2

Lec 13 Characteristics of small energy sources containing synchronous and asynchronous generator
connected directly to the grid. 2

Lec 14 Characteristics of small energy sources connected to the grid through electrical convertors. 2
Lec 15 Final Test 2

Total hours: 30

TEACHING TOOLS USED
N1. Traditional lectures supplemented by audio-visual demonstrations. Multi-medial presentation.
N2. Class presentations of physical effects, operation of devices and installations, demonstrations, etc.
N3. Conceptual discussions.

EVALUATION OF SUBJECT LEARNING OUTCOMES ACHIEVEMENT
Evaluation

F – forming (during semester)
P – concluding (at semester end)

Educational effect number Way of evaluating educational effect achievement

F1(W)

PEU_W01
PEU_W02
PEU_W03
PEU_K01

Final test

P(W) P = F1
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