	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Ziębniki i chłodziwa

	Name in English 
	REFRIGERANTS  AND  COOLANTS

	Main field of study
	Mechanical Engineering and Machine Building

	Specialization 
	Refrigeration and Cryogenics

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

	Kind of subject 
	obligatory

	Subject code 
	MSN0183

	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)
	60
	
	
	
	

	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 

Basic knowledge of thermodynamics and fluid mechanics.


	SUBJECT OBJECTIVES
C1 – Familiarize students with general knowledge on refrigerants and coolants, including history of their discovery and development, classification, physical and chemical properties and application in different types of refrigeration systems.
C2 – Familiarize students with ecological aspects of refrigerants.
C3 – Familiarize students with properties and behavior of different types of refrigerants (natural, synthetic and mixtures), as well as with consequences of their application in various refrigeration cycles.
C4 – Familiarize students with safety requirements of refrigerants application, in particular their flammability and toxicity, as well as with different standards and norms.
 


	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 – Student is able to define refrigerants, classify refrigerants and coolants and characterize their most important physical and chemical properties. Student posses general knowledge of ecological aspects related to refrigerants usage, including their influence on the Ozone Layer and contribution to the Global Warming and also know the most important international regulations in this area.
PEK_W02 – Can define synthetic refrigerants, describe their most important properties and understand methodology of their numeration. Is able to define and describe zeotropic and azeotropic mixtures of refrigerants. Can list and describe the most important natural refrigerants.

PEK_W03 – Cen define safety categories of refrigerant application. Is able to distinguish the most important standards and norms regarding refrigerant application. 


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	The scope of the lecture, rules of crediting and grading, literature. Basic definitions and classifications.
	2

	Lec2
	Refrigerants in various types of cycles.
	2

	Lec3
	Ecological aspects of refrigerant application.
	2

	Lec4
	Synthetic refrigerants.
	2

	Lec5
	Zeotropic and azeotropic mixtures.
	2

	Lec6
	Natural refrigerants.
	2

	Lec7
	Safety of refrigerant usage. Standards and norms.
	2

	Lec8
	Test.
	1

	
	Total hours
	15


	TEACHING TOOLS USED 

	N1. Lecture with presentation.
N2. Self-study – reading of supplementary materials.
N3. Self-study – study and preparation for the final test.
N4. 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

	C
	PEK_W01÷PEK_W03
	Assessment takes the form of a written test containing questions based on the entire range of the lecture.


	PRIMARY AND SECONDARY LITERATURE 
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[3]  Cengel Y.A., Boles M.A., Thermodynamics: An Engineering Approach 4-6th Ed., McGraw-Hill 2005-2008

[4]  Calm J.M., The next generation of refrigerants – Historical review, considerations, and outlook., International Journal of Refrigeration, Volume 31, Issue 7, November 2008, 1123-1133

[5]  Calm J.M., Hourahan G.C., Refrigerant Data Update., Heating/Piping/Air Conditioning Engineering, 79(1):50-64, January 2007

[6]  Riffat S.B., Afonso C.F., Oliveira A.C., Reay D.A., Natural refrigerants for refrigeration and air-conditioning systems., Applied Thermal Engineering, Volume 17, Issue 1, January 1997, Pages 33–42

[7]  Lorenzen G., The use of natural refrigerants: a complete solution to the CFC/HCFC predicament., International Journal of Refrigeration, Volume 18, Issue 3, March 1995, Pages 190–197
SECONDARY LITERATURE:

[1]  Bitzer, Refrigerant Report
[2]  ISO 5149 - Mechanical refrigerating systems used for cooling and heating

[3]  CEN EN 378-1: Refrigerating systems and heat pumps - Safety and environmental requirements - Part 1: Basic requirements, definitions, classification and selection criteria


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

	Bartosz Zajączkowski (bartosz.zajaczkowski@pwr.wroc.pl)


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
REFRIGERANTS AND COOLANTS
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

 Mechanical Engineering and Machine Building
AND SPECIALIZATION Refrigeration and Cryogenics
	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 
	S2RAC_W03
	C1
	Wy1, Wy2, Wy3
	N1, N2, N3, N4

	PEK_W02
	
	C2
	Wy4, Wy5, Wy6
	

	PEK_W03
	
	C3
	Wy7
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