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Formy zajęć
Forma zajęć Liczba godzin w semestrze 

(stacjonarne)
Liczba godzin w tygodniu 
(stacjonarne)

Liczba godzin w semestrze 
(niestacjonarne)

Liczba godzin w tygodniu 
(niestacjonarne)

Forma zaliczenia

Wykład 15 1 - - Zaliczenie na 
ocenę

Laboratorium 15 1 - - Zaliczenie na 
ocenę

Cel przedmiotu
To familiarize students with unconventional techniques for generating electricity and heat. To familiarize students with issues related to the automation of systems with 
renewable energy sources. Developing skills in the use of renewable energy sources in buildings and industry.

Wymagania wstępne
Physics, Fundamentals of electrical engineering

Zakres tematyczny
Introduction. Energy resources and energy demand. Renewable energy sources. Wind energy. Wind energy conversion systems. Solar radiation energy. Types and construction 
of solar collectors. Solar cells and systems. Water energy. Hydroelectric power stations. Geothermal energy. Basics of operation and construction of heat pumps. Biogas, 
biomass and waste heat. Fuel cells. The use of electrolysis and hydrogen. Energy storage. Primary and secondary cells. Acid, alkaline and lithium batteries. Flow accumulators. 
Supercapacitors. Containers with superconducting coils. Kinetic, gravitational containers. Heat energy storage tanks. Coupling and control systems in systems with renewable 
energy sources. Control in photovoltaic systems. Automation of wind farms. Heat pump automation systems. Solar collector control systems. Control in systems using biomass 
and biogas. Methods and systems for charging energy storage. Energy management systems in intelligent buildings. Energy management in industry.

Metody kształcenia
Lecture: conventional lecture

Laboratory: laboratory exercises

Efekty uczenia się i metody weryfikacji osiągania efektów uczenia się
Opis efektu Symbole 

efektów
Metody weryfikacji Forma zajęć

Has basic knowledge of renewable energy sources praca kontrolna Wykład

He can work individually and in a team bieżąca kontrola na zajęciach Laboratorium

Is able to use methods and devices enabling the analysis of the properties of 
systems with renewable energy sources

wykonanie sprawozdań 
laboratoryjnych

Laboratorium

Knows the theoretical foundations regarding control systems and methods as 
well as the use of renewable energy sources in buildings and industry

praca kontrolna Wykład

Warunki zaliczenia
Lecture: the condition for passing is obtaining positive grades from written or oral tests carried out at least once in a semester.



Laboratory: the condition for passing is obtaining positive grades from all laboratory exercises, planned to be implemented under the laboratory program.

Components of the final grade = lecture: 50% + laboratory: 50%
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