
	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Fototermiczne systemy konwersji energii

	Name in English 
	Photo-Thermal Energy Conversion System

	Main field of study
	Power Engineering

	Specialization 
	Renewable Sources of Energy (pl)

	Level and form of studies 
	2nd level, full-time 

	Kind of subject 
	optional-specialization

	Subject code 
	ESN0203

	Group of courses
	No



	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in university (ZZU)
	15
	
	
	30
	

	Number of hours of total student workload (CNPS)
	30
	
	
	60
	

	Form of crediting
	crediting with grade
	
	
	crediting with grade
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	1
	
	
	2
	

	including number of ECTS points for practical (P) classes 
	0
	
	
	2
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	0,5
	
	
	1,5
	



	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 
Knowledge of thermodynamics, heat transfer and mass transfer and fluid mechanics 



	SUBJECT OBJECTIVES
C1 – Teaching the theoretical backgound of solar energy application.
C2 – Teaching about solar collectors and possibilities of their application.
C3 – Teaching methodology of calculation of basic thermodynamic, thermal and construction parameters of solar collectors. 



	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:
PEK_W01 – Knows types and classification of solar collectors and the theoretical basis for their actions. 
PEK_W02 – knows the theoretical foundations of design, construction and expoitation of solar panels

relating to skills:
PEK_U01 – can calculate parameters related to solar radiation.
PEK_U02 – can design a liquid or air solar collector.




	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number
 of hours


	Lec1
	The energy potential of the Sun. Classification and types of radiation. Laws of radiation.
	2

	Lec2
	Classification and types of energy conversion systems.
	2

	Lec2
	Theoretical aspects of selection of construction materials for solar panels.
	2

	Lec3
	Potential for improving processing efficiency of solar radiation.
	2

	Lec4
	Photoelectrics focusing systems and the design of adjustable solar systems.
	2

	Lec5
	External photoelectric effect. The possibility of converting the radiation into electricity.
	2

	Lec6
	The possibility of building associated energy systems using solar energy conversion
	2

	Lec7
	Test
	2

	Lec8
	The energy potential of the Sun. Classification and types of radiation. Laws of radiation.
	1

	
	Total hours
	15

	Form of classes - project  
	Number
 of hours


	Proj1
	A delegation of projects to students. Requirements of the credit.
	2

	Proj2
	Determining the useful life of the solar collector designed for individual project tasks
	2

	Proj3
	The calculation of solar radiation within the prescribed period of use for the individual collector design tasks.
	2

	Proj4
	The selection of construction materials for the solar collector
	2

	Proj5
	Determination of design and material parameters absorber
	2

	Proj6
	Selection of transparent coatings for the designed collector
	2

	Proj7
	The calculation and selection of the collector insulation
	2

	Proj8
	Determination of heat losses of the solar collector
	2

	Proj9
	Calculation of the amount of heat generated by the designed solar collector panel 
	2

	Proj10
	Determination of structural parameters of the housing
	2

	Proj11
	The system for fastening and positioning of the collector
	2

	Proj12
	Hydraulic calculations of the designed collector
	2

	Proj13
	Determination of the number and distribution of panels in the solar collector
	2

	Proj14
	The choice of armature for solar system
	2

	Proj15
	Assessment on the basis of the project
	2

	
	Total hours
	30



	TEACHING TOOLS USED 

	N1. Traditional lecture using slides
N2. Consultation during office hours
N3. Self-study - preparation for project activities
N4. Self-study - preparing for the test first completion 



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

	C
	PEK_W01÷PEK_W02
	Mark of the colloquium



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

	C
	PEK_U01÷PEK_U02.
	Mark of submitted project




	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :
[1] Lewandowski W. M.: Proekologiczne źródła energii odnawialnej, WNT, Warszawa 2002
[2] Nowicki J.: Promieniowanie słoneczne ja źródło energii, Arkady, Warszawa 1980
[3] Smolec W.: Fototermiczna konwersja energii słonecznej, PWN, Warszawa 2000
[4] Wiśniewski G.: Kolektory słoneczne. Poradnik wykorzystania energii słonecznej, COIB, Warszawa 1992
[5] Zasady projektowania urządzeń słonecznych do celów grzewczych, skrypt PWr, Wrocław 1986

SECONDARY LITERATURE:
[1] Domański R.: Magazynowanie energii cieplnej, PWN, Warszaw 1990
[bookmark: _GoBack][2]     Wykorzystanie energii słonecznej w budownictwie jednorodzinnym, COIB, Warszawa 1991



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

	Bogusław Białko, bogusław.bialko@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Fototermiczne systemy konwersji energii
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Power Engineering
AND SPECIALIZATION Renewable Sources of Energy (pl)

	Subject educational effect
	Correlation between subject educational effect and educational effects defined for
main field of study/ specialization
	Subject objectives
	Programme content
	Teaching tool number

	PEK_W01
	S2OZE _W09
	C1
	Wy1Wy4
	N1, N4

	PEK_W02
	
	C1
	Wy5Wy7
	

	PEK_U01
	S2OZE _U12
	C2
	Pr1Pr3
	N2, N3

	PEK_U02
	
	C2
	Pr4Pr14
	






3

