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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Systemy energetyczne z wykorzystaniem OZE i energii odpadowej

	Name in English 
	Power systems based on renewable and waste energy

	Main field of study
	Power Engineering

	Specialization 
	Refrigerating, Heating and Air-Conditioning

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

	Kind of subject 
	optional-specialization

	Subject code 
	ESN1074

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

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

	Form of crediting
	crediting with grade
	crediting with grade
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	1
	1
	
	
	

	including number of ECTS points for practical (P) classes 
	0
	1
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	0,5
	0,75
	
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Competences in basic physics related to power engineering, analysis and design of basic energy systems, design techniques, fluency in solving simply engineering problems using appropriate computer software confirmed by the positive marks obtained at the first stage of studies.


	SUBJECT OBJECTIVES
C1 – Provide detailed description of theoretical principles of functioning of energy systems using renewable sources of energy and waste energy.

C2 – Provide detailed description of operation of energy systems using renewable sources of energy and waste energy.

C3 – Prepare students to design energy systems based on renewable and waste energy.

C4 – Developing the ability to effective acquire, critically evaluate and use information on renewable sources of energy for application purpose.



	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 – Student possesses the structured knowledge concerning principles of functioning and operation of energy systems using renewable and waste energy.
PEK_W02 – Student possesses the structured knowledge concerning new applications, capabilities and trends in renewable and waste energy systems
PEK_W03 – Student possesses the structured knowledge concerning design of the energy systems using renewable sources of energy and waste energy.

relating to skills:

PEK_U01 – Students is able to acquire and critically evaluate information from literature, databases, etc.
PEK_U02 – Students is able to design the concept of energy systems based on  renewable sources of energy and waste energy.

PEK_U03 – Students is able to perform thermal and heat balance calculations of energy systems using renewable and waste energy.


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec 1
	RES – potential and restrictions
	2

	Lec 2
	Heating and industry boilers
	2

	Lec 3
	Heat engineering systems – review of solutions
	2

	Lec 4
	Cogeneration and trigeneration systems powered by RES
	2

	Lec 5
	The boiler cooperating with the heat pump and solar collector
	2

	Lec 6
	Municipal and industry wastes
	2

	Lec 7
	Energetic systems powered by biogass with municipal and agriculture wastes
	2

	Lec 8
	Test
	1

	
	Total hours
	15

	Form of classes - class 
	Number

 of hours



	Cl 1
	Boilers systems heat balance using RES
	2

	Cl 2
	Stoichiometric calculations of  reaction products with RES
	2

	Cl 3
	Heat calculations for solar collectors, storage vessel, boilers systems
	2

	Cl 4
	
	2

	Cl 5
	Heat calculations for heat pumps and solar collectors systems
	2

	Cl 6
	
	2

	Cl 7
	Calculation of biogas-powered cogeneration system
	2

	Cl 8
	Test
	1

	
	Total hours
	15


	TEACHING TOOLS USED 

	N1. Lecture, multimedia presentation
N2. Training: group work, intergroup consultations
N3. Training: multimedia presentation
N4. Training: discussion of the obtained results

N5. 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

PEK_W03
	Final test


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- class

	Evaluation 

(F– forming (during semester), 

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

	F1
	PEK_U01

PEK_U02

PEK_U03
	Group work, oral answers

	F2
	PEK_U01

PEK_U02

PEK_U03
	Multimedia presentations  - evaluation of thermal and heat balance calculations

	F3
	PEK_U01

PEK_U02

PEK_U03
	Final project – project defense

	C = (F1+F2+F3)/3


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1.] W. Oszczak, Kolektory słoneczne i fotoogniwa w twoim domu, Warszawa  Wydawnictwa Komunikacji i Łączności, 2012

[2.] W. M. Lewandowski, Proekologiczne odnawialne źródła energii, WNT, Warszawa 2010

[3.] M. Ligus., Efektywność inwestycji w odnawialne źródła energii: analiza kosztów i korzyści, CeDeWu, Warszawa 2010

[4.] R. Tytko, Odnawialne źródła energii : wybrane zagadnienia, OWG Warszawa, 2010

[5.] E. Klugmann-Radziemska, Odnawialne źródła energii : przykłady obliczeniowe, Wydawnictwo Politechniki Gdańskiej, 2009

[6.] G. Jastrzębska , Odnawialne źródła energii i pojazdy proekologiczne, Warszawa WNT, 2009

[7.] W. Rybak, Spalanie i współspalanie biopaliw stałych, Wydawnictwa Politechniki Wrocławskiej, 2006

[8.] J. W. Wandrasz, A. J. Wandrasz, Paliwa formowane: biopaliwa i paliwa z odpadów w procesach termicznych,Warszawa Wydawnictwo "Seidel-Przywecki", 2006 

[9.] Red. M. Zawadzki, Kolektory słoneczne, pompy ciepła - na tak, Polska Ekologia, 2003

[10.] J. Witt., Lokalne systemy ciepłownicze na obszarach nowo zabudowywanych: nowe możliwości tanich rozwiązań, Warszawa : Przedsiębiorstwo Naukowo-Techniczne CIBET, 1997
SECONDARY LITERATURE:

[1.] F. Wolańczyk, Jak wykorzystać darowaną energię: o kolektorach słonecznych i ogniwach fotowoltaicznych, Krosno : Wydawnictwo i Handel Książkami "KaBe", 2011

[2.] Mirowski, G. Lange, I. Jeleń, Materiały do projektowania kotłowni i nowoczesnych systemów grzewczych, Viessman, Wrocław 2001

[3.] W. Oszczak, Ogrzewanie domów z zastosowaniem pomp ciepła, Warszawa Wydawnictwa Komunikacji i Łączności, 2009

[4.] J. Dąbrowski, Kolektory słoneczne do podgrzewania wody użytkowej - efektywność i opłacalność instalacji, Wrocław : Wydawnictwo Uniwersytetu Przyrodniczego, cop. 2009

[5.] Red. M. Gałusza, J. Paruch, Odnawialne i niekonwencjonalne źródła energii: poradnik, Kraków ; Tarnobrzeg : Wydawnictwo TARBONUS, 2008


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

	Wojciech Moroń, wojciech.moron@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Systemy energetyczne z wykorzystaniem OZE i energii odpadowej 

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
 Power Engineering 
AND SPECIALIZATION Refrigerating, Heating and Air-Conditioning
	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

PEK_W02

PEK_W03
	S2CCK_W09
	C1, C2
	Wy1 ( Wy7


	N1, N5

	PEK_U01

PEK_U02

PEK_U03
	S2CCK_U06
	C3, C4
	Ćw1 ( Ćw7
	N2, N3, N4, N5
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