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	FACULTY OF ELECTRONICS 
SUBJECT CARD
Name in Polish:
Elektronika źródeł odnawialnych
Name in English:
Electronics of renewable sources
Main field of study (if applicable):
Electronics 
Specialization (if applicable): 
Electronic Equipment (EAE)
Level and form of studies: 
1st level, full-time
Kind of subject: 
obligatory
Subject code
ETES625
Group of courses
NO


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	
	
	

	Number of hours of total student workload (CNPS)
	60
	
	
	
	

	Form of crediting
	 crediting with grade
	
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	
	
	

	including number of ECTS points for practical (P) classes 
	0
	
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. K1EKA_W26


\
	SUBJECT OBJECTIVES
C1 Students attain the basic knowledge, including the aspects of application, of the following fields of electronics of renewable energy sources:

C1.1 Methods and properties of wind, solar, water, geothermal and biomass energy conversion,

C1.2 Methods of designing and maintaining renewable energy setups with the use of passive 
and active systems, including techniques used for storing such type of energy,

C1.3 Socials aspects of the use of renewable energy sources in the context of rapidly depleting 
conventional energy resources;  The impact on the environment and modifications of traditional 
energy systems to meet the needs of traditional households, including individual and 
independent power supplies.


	SUBJECT EDUCATIONAL EFFECTS
Relating to knowledge:
PEK_W01 Students can describe and characterize the primary renewable energy resources.
PEK_W02 Students can list and describe conventional energy sources, explain their differences in relation to renewable energy systems.
PEK_W03 Students understand the impact of conventional energy sources on the environment and can identify the main sources of pollution.
PEK_W04 Students can define and describe wind and solar energy as well as methods of acquisition of such kind of energy.
PEK_W05 Students recognize active and passive solar systems and can describe their properties and characteristics.
PEK_W06 Students can explain and describe characteristics of solar ponds and solar chimneys.
PEK_W07 Students know methods of storing generated energy and can distinguish between  thermal and chemical energy storage.
PEK_W08 Students can describe the photovoltaic cell, explain possible ways of combining them together with regard to the desired energy storage method.
PEK_W09 Students can describe the basic properties of the photovoltaic cell and select the most appropriate elements for the desired application.
PEK_W10 Students can characterize geothermal energy and present methods of obtaining energy from natural waters.
PEK_W11 Students can characterize biomass energy and understand the function of hydrogen as an energy carrier.
PEK_W12 Students can describe properties and function of the fuel cell.
PEK_W13 Students understand the principles of hybrid vehicles, know methods of storing generated energy and can define kinetic and hydraulic energy storage systems.
PEK_W14 Students can describe the development trends of renewable energy sources, including legal regulations in different countries and UE programs.
PEK_W15 Students can describe possible modifications of traditional energy systems, present the development trends and select the most appropriate elements for different applications.


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Introduction and characterization of the primary energy resources.
	2

	Lec 2
	Conventional energy systems in comparison to the renewable energy sources.
	2

	Lec 3
	Energetic and world pollution problems. 
	2

	Lec 4
	The use of wind and solar energy systems.
	2

	Lec 5
	Passive and active solar energy systems.
	2

	Lec 6
	Active solar energy systems – advantages and disadvantages, applications, definition of the solar chimney.
	2

	Lec 7
	Systems supporting the use of renewable energy, different forms of energy storage, thermal and chemical energy storage.
	2

	Lec 8
	Photovoltaic cells – development trends, hybrid solutions and energy storage systems.
	2

	Lec 9
	Selection and characteristics of photovoltaic components.
	2

	Lec 10
	Geothermal and water energy.
	2

	Lec 11
	Biomass, biogas, the role of hydrogen as an energy carrier.
	2

	Lec 12
	Fuel cells.
	2

	Lec 13
	Hybrid vehicles, constructions of diesel-electric, eletromechanic systems with kinetic and hydraulic energy storage systems.
	2

	Lec 14
	Development trends of renewable energy systems including legal regulations in different countries and UE programs.
	2

	Lec 15
	Possible modifications of traditional energy systems, development trends of renewable energy systems.
	2

	
	Total hours
	30


	TEACHING TOOLS USED

	N1. Standard lecture using slides
N2. Consultation.
N3. Self-study, based on the literature and delivered by the lecturer materials, preparation for discussions


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_W01-PEK_W15
	Discussion, that takes into account the activity of students during the semester.

	P=F1


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] Bogdanienko J.: Odnawialne źródła energii, PWN, Warszawa, 1989.
[2] Lewandowski W.M.: Proekologiczne odnawialne źródła energii, WNT, Warszawa, 2006.
[3] Klugmann-Radziemska E.: Fotowoltaika w teorii i praktyce, BTC, Legionowo, 2010.
[4] Pluta Z.: Podstawy teoretyczne fototermicznej konwersji energii słonecznej, Oficyna Wyd. Politechniki Warszawskiej, Warszawa 2000.
SECONDARY LITERATURE:
[1] Tokarz J.: Szanse rozwoju energetyki odnawialnej, Czysta Energia, 2002, 10, s. 16-18.
[2] Kazmerski L.L.: Photovoltaics. A Review of Cell and Module Technologies, Renewable & Sustainable Energy Reviews 1, 1997, s. 71.
[3] Markvart T., Castaner L.: Practical Handbook of Photovoltaics, Elsevier 2003.
[4] Rodacki T., Wylężek W., Latko A.: Elektrownie fotowoltaiczne współpracujące z siecią elektroenergetyczną, Przegląd Elektrotechniczny 5, 1999, s. 124-128.
[5] Dmowski A., Dzik T.: Odnawialne źródła energii współpracujące z ogniwami paliwowymi jako nowoczesnymi zasobnikami energii używane do produkcji energii elektrycznej. Wiadomości Elektrotechniczne 7-8, 2004, s. 21-24.
[6] Bójko M.: Jazda bez spalin, Newsweek, 26.10.2003, s. 70-73.

	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Janusz Mroczka, janusz.mroczka@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Electronics of renewable sources
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics 
AND SPECIALIZATION Electronic Equipment (EAE)
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01
	S1EAE_W05
	C1.3
	Lec 1
	1, 2, 3

	PEK_W02 
	S1EAE_W05
	C1.3
	Lec 2
	1, 2, 3

	PEK_W03 
	S1EAE_W05
	C1.3
	Lec 3
	1, 2, 3

	PEK_W04
	S1EAE_W05
	C1.1
	Lec 4
	1, 2, 3

	PEK_W05 
	S1EAE_W05
	C1.2
	Lec 5
	1, 2, 3

	PEK_W06 
	S1EAE_W05
	C1.2
	Lec 6
	1, 2, 3

	PEK_W07 
	S1EAE_W05
	C1.2
	Lec 7
	1, 2, 3

	PEK_W08 
	S1EAE_W05
	C1.2
	Lec 8
	1, 2, 3

	PEK_W09 
	S1EAE_W05
	C1.1
	Lec 9
	1, 2, 3

	PEK_W10 
	S1EAE_W05
	C1.1
	Lec 10
	1, 2, 3

	PEK_W11 
	S1EAE_W05
	C1.1
	Lec 11
	1, 2, 3

	PEK_W12 
	S1EAE_W05
	C1.2
	Lec 12
	1, 2, 3


** - enter symbols for main-field-of-study/specialization educational effects
*** - from table above
