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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Nośniki i akumulatory energii

	Name in English 
	Heat carriers and accumulators

	Main field of study
	Power Engineering

	Specialization 
	Refrigerating, Heating and Air-Conditioning

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

	Kind of subject 
	obligatory 

	Subject code 
	ESN0557

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

	Number of hours of total student workload (CNPS)
	30
	
	
	
	

	Form of crediting
	crediting with grade
	
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	1
	
	
	
	

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

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


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Competences from the range of thermodynamics



	SUBJECT OBJECTIVES
C1. To acquaint students with the environmental aspects of the use carriers and accumulators of heat.
C2. To familiarize students with physical, chemical and thermodynamic properties of natural and artificial heat carriers and the principles of safe operation.

C3. To familiarize students with processes of thermal energy storage and heat accumulation.
 


	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 Has knowledge of the environmental aspects of the use of heat carriers and related legislation.
PEK_W02 Has knowledge of the physical, chemical and thermodynamic properties of heat carriers and accumulators as well as principles of their safe use.



	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	The scope of the lecture. Conditions of the course. Literature.

Characteristics of heat carriers in heating and cooling. Designations and symbols.
	2

	Lec2
	Environmental aspects of the use of heat carriers. The basic regulations for the protection of the ozone layer, the greenhouse effect and F-gases. Certificates of competence.
	2

	Lec3
	The use of natural heat carriers, their physical, chemical and thermodynamic properties as well as principles of safe operation.
	3

	Lec4
	The use of synthetic heat carriers, their physical, chemical and thermodynamic properties as well as principles of safe operation.
	3

	Lec5
	The applicability of agents mediating heat transfer - brines, glycols
	2

	Lec6
	Properties heat accumulators, thermal energy storage processes in heating and cooling.
	2

	Lec7
	Colloquium
	1

	
	Total hours
	15


	TEACHING TOOLS USED 

	N1. Lecture using a multimedia presentation.
N2. Self study - preparing to pass a colloquium.
N3. Office hours.


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

	P
	PEK_W01÷PEK_W02
	Colloquium


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  Królicki Z. – Termodynamiczne podstawy obniżania temperatur. Oficyna Wydawnicza PWr. Wrocław 2006

[2]  Praca zbiorowa – Czynniki chłodnicze i nośniki ciepła. IPPU Masta 1997

[3]  Praca zbiorowa – Nowe czynniki chłodnicze i nośniki ciepła. IPPU Masta 2004
[4]  Domański R. – Magazynowanie energii cieplnej. PWN Warszawa 1990

[5]  Hyman L. B. – Sustainable thermal storage systems.McGraw-Hill New York 2011
SECONDARY LITERATURE:

[1]  International Journal of Refrigeration.

[2]  Chłodnictwo. Miesięcznik SIMP.

[3]  Technika chłodnicza I klimatyzacyjna. Miesięcznik IPPU MASTA.

[4]  Chłodnictwo & Klimatyzacja. Miesięcznik techniczny dla praktyków. EURO-MEDIA.


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

	Janusz Eichler,         janusz.eichler@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Heat carriers and accumulators 
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_W11
	C1
	Lec1, Lec2
	N1, N2, N3

	PEK_W02
	S2CCK_W11
	C2, C3
	Lec3 ÷ Lec6 
	N1, N2, N3
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