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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Termodynamiczne podstawy inżynierii cieplnej

	Name in English 
	Thermodynamic basis of heating engineering

	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 
	ESN1152

	Group of courses
	No



	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

	Number of hours of total student workload (CNPS)
	60
	
	
	
	

	Form of crediting
	crediting with grade*
	
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	
	
	

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

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



	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 
1. Competencies in thermodynamic cycles reversible and irreversible.
2. Knowledge of heat and mass transfer 



	SUBJECT OBJECTIVES
C1 – Introduction to thermodynamic principles of heat machines.
C2 – Introduction to technical and functional properties of heat exchangers.
C3 – Introduction to thermodynamic refrigerating cycles



	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:
PEK_W01 Has knowledge of possibilities of of heat transformation.
PEK_W02 Knows the rules for the implementation and parameter selection of refrigeration cycles for cooling and heating purposes.
PEK_W03. Knows the theoretical basis of heating equipment.






	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number
 of hours


	Lec1
	Introductory issues. Symbols, nomenclature, streams, specific values, functions, energy balance substance balance, principles.
	2

	Lec2
	Thermodynamic properties, physic-chemical properties, characteristics transformation of real heat carriers. Phase changes.
	2

	Lec3
	Basic devices and heat exchangers used in heat engineering.
	2

	Lec 4
	Thermodynamic principles of temperature decreasing.
	2

	Lec 5
	Thermodynamic rules for obtaining cryogenic temperatures.
	2

	Lec 6
	Thermodynamic basis of low-temperature heat compression 
	2

	Lec 7
	Thermodynamic basis of the refrigerating and heating cycles.
	2

	Lec 8
	The efficiency improvement methods of thermodynamic vapor cycles.
	2

	Lec 9
	Comparative refrigeration cycles.
	2

	Lec 10
	Comparative cryogenic cycles.
	2

	Lec 11
	Basic of multistage and cascade cycles.
	2

	Lec 12
	Selected aspects of solutions theory. Rules for binary solutions.
	2

	Lec 13
	Identification of refrigeration cycle changes on the graph of h-.
	2

	Lec 14
	Single-stage absorption refrigeration cycles.
	2

	Lec 15
	Test
	2

	
	Total hours
	30



	TEACHING TOOLS USED 

	N1 Traditional lecture with presentation of slides.
N2 Consultation 
N3 Self-study – study and preparation to the exam.



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_W03
	Mark of the colloquium



	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :
[1]  Hobler T., Ruch ciepła i wymienniki, WNT, Warszawa 1996
[2]  Kalinowski E., Termodynamika, Wydawnictwo Politechniki Wrocławskiej, Wrocław 1994
[3]  Królicki Z., Termodynamiczne podstawy obniżania temperatury, Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław 2006
[4]  Szargut J., Termodynamika techniczna, PWN, Warszawa 1991

SECONDARY LITERATURE:
[1]  Elwell D., Pointon A. J., Termodynamika klasyczna, WNT, Warszawa 1976
[2]  Wśniewski S., Termodynamika techniczna, WNT, Warszawa 1999



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

	Zbigniew Królicki, zbigniew.królicki@pwr.wroc.pl








MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Termodynamiczne podstawy inżynierii cieplnej 
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
	[bookmark: _GoBack]S2CCK_W10
	C1
	Wy1, Wy2, Wy3, Wy4, Wy5
	N1, N2, N3

	PEK_W02
	
	C2,
	Wy6, Wy7, Wy8,Wy9,Wy10,Wy11
	

	PEK_W03
	
	C3
	Wy12, Wy13, Wy 14
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