	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Fizyczne podstawy energetyki odnawialnej

	Name in English 
	Physics of the Renewable Energy

	Main field of study
	Power Engineering

	Specialization 
	Renewable Sources of Energy (eng

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

	Kind of subject 
	optional-specialization

	Subject code 
	ESN0192

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

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

	Form of crediting
	crediting with grade
	
	
	crediting with grade
	crediting with grade

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	
	2
	1

	including number of ECTS points for practical (P) classes 
	
	
	
	2
	1

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	
	1.5
	0.75


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Competence in the field of mathematics and physics confirmed at the degree courses of study


	SUBJECT OBJECTIVES
C1 - provide students with a detailed knowledge of the phenomena and physical processes used in power generation from renewable energy sources, taking into account new developments and trends of development

C2 - the education of ability to efficiently acquire education, critical evaluation and use of information on renewable energy sources for the application

C3 - Preparing students for the tasks of the project, taking into account the use of the current developments related to physics and materials engineering

C4 - the education of ability to  presentation and public discussion of the results of literature studies and project work 


	SUBJECT EDUCATIONAL EFFECTS 

relating to knowledge:

PEK_W01 PEK_W01 – has a  detailed knowledge about physical phenomena and processes used in power generation from renewable sources as well as the most important new  trends in the field of development of renewable energy sources

relating to skills:

PEK_U01.-. can obtain information from literature, databases and other sources; can design simple energy systems based on renewable energy sources, can perform simple economic analysis, can perform report

PEK_U02 – can perform presentation and discussion about renewable energy


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours



	Lec1-Le5
	Basic problems of energy production (economy, greenhouse effect, energy sources).

Solar energy (solar spectrum, solar radiation in the atmosphere, insolation – models, solar systems)
	10

	Lec6-Le15
	PV cells –principle of operation: semiconductors, junctions, nanomaterials, equivalent circuits, base of PV-cell design;

Thermoelectric generator – principle of operation: thermoelectric materials, equivalent circuits, base of thermoelectric-cell design;

AMTEC – principle of operation:  ionic condictors, physical model, base of AMTEC-cell design;

Themoacoustic generator – principle of operation: acousic waves, thermoacoustics, thermoacoustic engine, thermoacousic refrigerator, base of disign;

Nuclear fussion. Wave energy. Tidal energy. Wind energy..
	18

	Le15
	Control work
	2

	
	Total hours
	30

	Form of classes - project  
	Number

 of hours



	Pr1
	Introduction, project selection
	2

	Pr2
	Project assumptions
	2

	Pr3
	Concept of power system
	2

	Pr4
	Project calculations (RSE source: energy resources, localization)
	10

	Pr5
	Project calculations (energy system: demand for energy, concept of RSE-system, efficiency and economy)
	10

	Pr6
	Final report and discussion
	4

	
	Total hours
	30

	Form of classes - seminar 
	Number

 of hours



	Se1
	Introduction, problems selection
	1

	Se2-Se14
	Presentations and discussion 
	13

	Se15
	Summary
	1

	
	Total hours
	30


	TEACHING TOOLS USED 

	N1.Lecture: traditional and multimedia presentation

N2. Seminar: presentation,

N3. Seminar: discussion

N4. Project: work in groups, 

N5. Project: consultation,

N6. Project: presentation

N7. Project: discussion

N8. Project: Report

N9. Consultations


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
	control work


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
	Raport


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- seminar
	Evaluation 

(F– forming (during semester), 

C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	C
	PEK_U02
	Presentation


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  Gilbert M. Masters, „Renewable and efficient electric power systems”, WILEY-INTERSCIENCE, 2004
[2]  Sorensen B., „Renewable energy:”, San Diego Academic Press,2000
[3]  Lewandowski W.M. “Proekologiczne odnawialne źródła energii”, WNT, Warszawa 2006

[4]  Aden B. Meinel, Marjorie P. Meinel, „Applied solar energy, An Introduction“, Addison-Wesley Publishing Company,1997
[5]  Aldo Viera da Rosa, “Fundamentals of Renewable Energy Processes”, Elsevier Academic Press, 2005
[6]  “Some aspects of renewable energy”, scientific editors: D.Nowak-Woźny, M.Mazur, Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław, 2011
SECONDARY LITERATURE:

[1]  Kittel H. „Wstęp do fizyki ciała stałego” PWN, Warszawa 1999
[2]  Nowak W., Sobański R., Kabat M. Kujawa T., “Systemy pozyskiwania i wykorzystywania energii geotermicznej”, Politechnika Szczecińska, Szczecin 2000
Figielski T., „Zjawiska nierównowagowe w półprzewodnikach”, PWN, Warszawa 1980


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

	Dorota Nowak-Woźny, dorota.nowak-wozny@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Physics of Renewable Energy 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

Power Engineering 

AND SPECIALIZATION 
Renewable Sources of Energy
	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
	S2RSE_W01
	C1
	Wy1(Wy15
	N1, N9

	PEK_U01 
	S2RSE_U01
	C2, C3
	Pr 1 1( Pr 6
	N4(N9

	PEK_U02
	S2RSE_U02
	C4
	Se1-Se8
	N2, N3, N9
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