	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Materiały i czynniki kriogeniczne  

	Name in English 
	CRYOGENIC  MATERIALS  AND  FLUIDS  

	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 
	optional-specialization

	Subject code 
	MSN 0342

	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 
	
	
	
	
	

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


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

1. Knowledge of the basics of thermodynamics and fluid mechanics
2. Knowledge of the basics of materials science 


	SUBJECT OBJECTIVES
C1 - Providing information on the cryogens, cryogenic mixtures and their thermal 
        and thermodynamic properties.

C2 - Providing information on the materials used in cryogenic engineering 
        and their thermo-mechanical properties 

C3 - Providing information on the chosen aspects of safety handling with liquefied gases 
        and materials cooled down to cryogenic temperatures.
 


	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 – lists and characterizes cryogens.

PEK_W02 – has knowledge on the thermodynamic properties of cryogenic fluids.

PEK_W03 – lists and characterizes materials applied in cryogenic engineering.

PEK_W04 – has knowledge on the thermal, mechanical, electrical, magnetic and surface properties 
        of cryogenic materials.

PEK_W05 – has knowledge on the properties of cryogenic mixtures.

PEK_W06 – has knowledge on the main risks related to the  liquefied gases 
        and construction materials cooled down to cryogenic temperatures


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	Introduction to the subject. Specification of cryogenic fluids. 
	2

	Lec 2- Lec 3
	Thermophysical properties of cryogenic fluids – description of their state properties (specific heat, compressibility, thermal expansion, etc.) and transport properties (thermal conductivity, viscosity, diffusion, etc.).
	4

	Lec 4
	Specification of materials applied in cryogenic engineering.
	2

	Lec 5- Lec 6
	Properties of cryogenic materials – description of their thermal, mechanical, electrical, magnetic and surface properties. 
	4

	Lec 7
	Properties of cryogenic fluid mixtures.  

Safety in handling cryogenic fluids.
	2

	Lec 8
	Test
	1

	
	Total hours
	15


	TEACHING TOOLS USED 

	N1. lecture, 

N2. presentation, 

N3. consultation


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-W06
	Finale test


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  K.D. Williamson Jr, F.J. Edeskudy, Liquid Cryogens, Volume I: Theory and Equipment, CRC Press Inc., USA 1983
[2]  J.G. Weisend II, Handbook of Cryogenic Engineering, Taylor&Francis, USA 1998
[3]  F. Pobell, Matter and Methods at Low Temperature, Sprigner, Second Edition, USA1996
SECONDARY LITERATURE:

[1]  G. Ventura, L. Risegari, The Art of Cryogenics, Low-Temperature Experimental Techniques, Elsevier, 2008
[2]  F.J. Edeskuty, W.F. Stewart, Safety in the handling of cryogenic fluids, Plenum Press, 
New York, 1996


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

	Jarosław FYDRYCH, jaroslaw.fydrych@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
CRYOGENIC MATERIALS AND FLUIDS

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_W07
	C1
	Wy1
	N1, N2, N3

	PEK_W02
	
	C1
	Wy2-Wy3
	

	PEK_W03
	
	C2
	Wy4
	

	PEK_W04
	
	C2
	Wy5-Wy6
	

	PEK_W05
	
	C1
	Wy7
	

	PEK_W06
	
	C3
	Wy7
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