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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Gospodarka cieplna

	Name in English 
	Thermal energy management 

	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 
	ESN 0241

	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 

Knowledge and skills in the field of thermodynamics, energetic boilers, heat engines, refrigeration.


	SUBJECT OBJECTIVES
Provides basic knowledge, taking into account aspects of its application, in the field of::

C1. Fuel cycle and heat-transfer medium in combined heat and power system produce.

C2. New technologies in heat and coolant produce.

C3. Fundamental principles of thermal energy management.
C4. Develops the ability to solve selected issues related to energy conversion processes.


	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 – Should be able to classify and characterize fuels in combined heat and power system produce
PEK_W02 – Should have the knowledge methods of heat and coolant produce
PEK_W03 – Should be able to discuss the methods of waste energy management.
PEK_W04 – Should have the knowledge fundamental principles of thermal energy management
PEK_W05 – Should be able to describe influence of processes conversion energy on environment.
relating to skills:

PEK_U01 – Should have the ability to perform thermal balance calculations for thermal energy management.
PEK_U02 – Should have the ability to perform mass and energy balance calculations for commercial and municipal  power stations.


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec 1
	Energy sources and power demand.
	2

	Lec 2
	Thermal balance and thermal efficiency.
	2

	Lec3,4
	Cogeneration and trigeneration.
	4

	Lec 5
	Waste energy management.
	2

	Lec 6
	Heat recovery in passive buildings.
	2

	Lec 7
	Influence of processes conversion energy on environment.
	2

	Lec 8
	Colloquium.
	1

	
	Total hours
	15

	Form of classes - class 
	Number

 of hours



	Cl 1,3
	Calculations exercises of selected issues thermal energy management.
	6

	Cl 4,5
	Calculations exercises of selected issues refrigeration.
	4

	Cl 6,7
	Calculations exercises of selected issues air-conditioning.
	3

	Cl 8
	Colloquium.
	2

	
	Total hours
	15


	TEACHING TOOLS USED 

	N1. Lecture:

· Multimedia presentation,
· Student's own work – preparation for colloquium.
N2. Class:

· Calculation exercises, 
· Results discussion,
· Student's own work – preparation for colloquium.
N3. 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_W05
	Colloquium


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

	C
	PEK_U01, PEK_U02
	Colloquium


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  Szargut J., Ziębik A.: Skojarzone wytwarzanie ciepła i elektryczności - elektrociepłownie. Polska Akademia Nauk, Oddział w Katowicach, Katowice-Gliwice, 2007.

[2]  Szargut J., Ziębik A.: Podstawy energetyki cieplnej. PWN, wyd. 2 poprawione, Warszawa 2000.

[3]  Marecki J.: Podstawy przemian energetycznych, WNT, wyd. 3, Warszawa 2008.

SECONDARY LITERATURE:

[1]  Szargut J., Ziebik A., Stanek W. (red.): Analiza możliwości zmniejszenia niedoskonałości termodynamicznej procesów zaopatrzenia w elektryczność, ciepło i chłód w aspekcie zrównoważonego rozwoju kraju. PAN, Wydz. IV, Komitet Termodynamiki i Spalania, 2006, Warszawa. (Rozdz. 1. Szargut J, Ziębik A., Wprowadzenie - podstawy analizy egzergetycznej. Rozdz. 3. Szargut J., Możliwości poprawy niedoskonałości termodynamicznej procesów zaopatrzenia w ciepło.

[2]  Szargut J., Ziębik A., Kozioł J., Kurpisz K., Majza E.: Przemysłowa energia odpadowa. Zasady wykorzystania. Urządzenia. WNT, Warszawa 1993.

[3]  Szargut J., Ziębik A., Kozioł J., Janiczek R., Kurpisz K., Chmielniak T., Wilk R.: Racjonalizacja użytkowania energii w zakładach przemysłowych . Poradnik audytora energetycznego. Wyd. Fundacja Poszanowania Energii, Warszawa 1994.

[4]  Pawlik M., Strzelczyk F.: Elektrownie, WNT, wyd. 7, Warszawa 2012




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

	Andrzej Tatarek, andrzej.tatarek@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Thermal energy management 

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
	S2CCK_W02
	C1
	Lec1
	N1, N3

	PEK_W02
	
	C2
	Lec2÷ Lec4
	

	PEK_W03
	
	C3
	Lec5
	

	PEK_W04
	
	C3
	Lec6
	

	PEK_W05
	
	C3
	Lec7
	

	PEK_U01

PEK_U02
	S2CCK_U02
	C4
	Cl1÷Cl7
	N2, N3
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