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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Instalacje kriogeniczne

	Name in English 
	Cryogenic Installations  

	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 
	ESN0277

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in university (ZZU)
	30
	
	
	15
	

	Number of hours of total student workload (CNPS)
	60
	
	
	30
	

	Form of crediting
	crediting with grade
	
	
	crediting with grade
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	
	1
	

	including number of ECTS points for practical (P) classes 
	
	
	
	1
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	
	0,75
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

1. Knowledge on the issues related to the designs of machines,
2. Knowledge on the basis of material strengths
3. Knowledge on the technical drawing
4. Ability to use the 2D and 3D CAx softwares 



	SUBJECT OBJECTIVES
C1 - providing knowledge on the methods of obtaining cryogenic temperatures and their use 
        in conventional cryogenic circuits

C2 - providing knowledge on the methods of heat load minimization in cryogenic equipment 
        and cryogenic thermal insulation
C3 - providing knowledge on the storage and transfer of cryogenic fluids
C4 - providing knowledge on the cryogenic separation of gas mixtures
C5 - providing knowledge on the natural gas liquefaction installations and LNG regasification

C6 - providing knowledge on chosen installation for superconducting magnet cryostating
C7 - preparing students for the designing of simple cryogenic system components.

C8 - developing skills of the preparation and presentation of technical documentations.

 


	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 - has knowledge on the methods of obtaining cryogenic temperatures and their applications 
       in a typical cryogenic circuits

PEK_W02 - has knowledge about heat loads minimization in cryogenic equipment and the applications 
        of cryogenic thermal insulation.

PEK_W03 - has knowledge on the storage and transfer of cryogens.

PEK_W04 - describes the cryogenic separation of gas mixtures and certain types of air separation plant.

PEK_W05 - characterizes natural gas liquefaction plants and the LNG regasification.

PEK_W06 - has knowledge about superconducting magnet cryostating. 

relating to skills:

PEK_U01 - can design components of simple cryogenic installations,

PEK_U02 - selects the necessary auxiliary equipment and safety devices,

PEK_U03 - can prepare technical design documentations,



	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	Introduction to cryogenics and cryogenic installations.
	2

	Lec2 – Lec5
	Methods of obtaining cryogenic temperatures (isenthalpic throttling, isentropic expansion, free exhaust and adiabatic demagnetization) and their application in conventional cryogenic cycles.
	8

	Lec6
	Heat load minimisation method in cryogenic devices and installation. Cryogenic insulations.
	2

	Lec7- Lec8
	Storage and transfer of cryogenic liquids. Vessels for liquefied gases, cryostats and cryogenic transfer lines.
	4

	Lec9- Lec10
	Cryogenic separtaion of gas mixtures. 
Air separation unit. 
	4

	Lec11
	Installations for natural gas liquefaction and regasification.
	2

	Lec12- Lec14
	Installations  for cryostating of superconducting magnets. Description and comparson of the cryogenic installation of the LHC accelerator and tokamak ITER.
	6

	Lec15
	Test
	2

	
	Total hours
	30

	Form of classes - project  
	Number

 of hours


	Proj1
	Distribution of topics and discussion of design tasks.
	2

	Proj2-Proj5
	Methodology of the designing of simple cryostats and cryogenic transfer lines  
	8

	Proj6-Proj7
	Discussion on current technical problems related to the design tasks 
	4

	Proj8
	Review and evaluation of student projects
	1

	
	Total hours
	15


	TEACHING TOOLS USED 

	N1. lecture, 

N2. Lecture prezentation, 
N3. Project prezentation, 

N4. Discussion,

N5. 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-PEK_W06
	Test


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- project*
	Evaluation 

(F– forming (during semester), 

C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	C
	PEK_U01-PEK_U03
	Projec defence


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  Chorowski M., Kriogenika, podstawy i zastosowania, IPPU MASTA, Gdańsk 2007

[2]  J.G. Weisend II, Handbook of Cryogenic Engineering, Taylor&Francis, USA, 1998

[3]  A.R. Jha, Cryogenic Technology and Applications, Elsevier, USA, 2008
[4]  Thomas M. Flynn, Cryogenic Engineering, Marcel Dekker, USA.2005

SECONDARY LITERATURE:

[5]  A.M. Arkharow, I.V. Marfenina, Ye.I. Mikulin, Cryogenic systems, Bauman Moscow State University Press, Moscow, 2000

[6]  R.C. Scurlock, Low-Loss Storage and Handling of Cryogenic Liquids: The Application of Cryogenic Fluid Dynamics, Kryos Publications, United Kingdom, 2006….



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

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


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Instalacje kriogeniczne
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_W12
	C1
	Wy1-Wy5
	N1, N2, N5

	PEK_W02
	
	C2
	Wy6
	N1, N2, N5

	PEK_W03
	
	C3
	Wy7-Wy8
	N1, N2, N5

	PEK_W04
	
	C4
	Wy9-Wy10
	N1, N2, N5

	PEK_W05
	
	C5
	Wy11
	N1, N2, N5

	PEK_W06
	
	C6
	Wy12-Wy14
	N1, N2, N5

	PEK_U01 
	S2CCK_U12
	C7
	Pr1-Pr7
	N3, N4, N5

	PEK_U02
	
	C7
	Pr1-Pr7
	N3, N4, N5

	PEK_U03
	
	C8
	Pr1-Pr7
	N3, N4, N5
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