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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Systemy i obiekty  ziębnicze

	Name in English 
	Cooling systems and refrigeration plants

	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 
	MSN1041

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

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

	Form of crediting
	crediting with grade
	
	
	crediting with grade
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	1
	
	
	2
	

	including number of ECTS points for practical (P) classes 
	0
	
	
	2
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	0,50
	
	
	1
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Competence in the basics of thermodynamics, fluid mechanics, heat and mass transfer, compression refrigeration systems, refrigerants and technical drawing confirmed by positive grades


	SUBJECT OBJECTIVES
C1 – To familiarize students with the rules and standards for the design and operation of refrigeration devices and plants
C2 – To acquaint students with the classification of refrigerating systems, occupancies and refrigerants
C3 – To familiarize students with the safety rules affecting the choice of refrigerating system
C4 – Attainment of skills for the design of refrigerating systems and associated plants



	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 - has knowledge of rules and standards for design and operation of  refrigeration devices and plants 

\PEK_W02 - knows the classification of refrigerating systems, facilities and refrigerants
PEK_W03 – has knowledge of safety rules affecting the choice of refrigerating system
PEK_W04 – knows the principles of design of  refrigerating systems and associated plants
relating to skills:

PEK_U01 - can choose the cooling system for a given object
PEK_U02 - can calculate the capacity of the refrigerating system
PEK_U03 – can design a refrigerating system



	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	Introduction. Definitions of basic concepts of the cooling, refrigeration, systems, examples of solutions. The basic rules and standards for the design of refrigerating systems and plants on the basis of EU law
	2

	Lec2
	Purpose, scope and certain requirements of the Pressure Equipment Directive (PED) and examples of its harmonized standards
	2

	Lec3
	Presentation of the first part of the standard EN 378 for refrigerating systems and heat pumps in terms of security, classification of systems, refrigerants and facilities, the filling with the refrigerant, location of installation and determine the maximum working pressures
	2

	Lec4
	Vapour compression refrigerating systems. Methods of supplying the evaporators. Examples of single-and multi-stage systems. Modifications to increase the efficiency of cycles - economizer, refrigerant pressure amplification. Variants of cascade systems
	2

	Lec5
	Auxiliary installations of refrigerating systems - methods of defrosting evaporator (natural, water, electric, hot gas), draining of the condensate, oil removal system
	2

	Lec6
	Indirect refrigerating systems, examples of basic diagrams and P & ID
	3

	Lec7
	 The principle of free-cooling systems (direct and indirect) cooperation with the refrigerating device, examples of system diagrams
	2

	
	Total hours
	15

	Form of classes - project
	Number

 of hours


	Proj1
	Organizational matters. Literature and materials design. The content of the project discussion. Handing over the individual topics of the projects. The schedule of project phases completion.
	2

	Proj2
	Detailed overview of the technology developed system for each facility
	2

	Proj3
	Guidelines for the implementation of location-based refrigerating system. Generate of simplified construction plans of cold rooms or rooms with cooled devices
	2

	Proj4
	Selection of the concept and realization the refrigerating system
	2

	Proj5
	Implementation of refrigerating system load calculations
	2

	Proj6
	Preparation of installation diagram
	2

	Proj7
	Adoption the necessary assumptions concerning the types and parameters of circulating fluids in the system
	2

	Proj8
	Calculation of refrigeration cycles
	2

	Proj9
	Selection of the main components of the system
	2

	Proj10
	Selection of auxiliary components of the system
	2

	Proj11
	Calculations of pipelines forming part of the system
	2

	Proj12
	Development of the project drawings (necessary plans and sections)
	2

	Proj13
	Guidelines preparation for realization of associated works (construction, sanitary, electrical)
	2

	Proj14
	Completing the technical description of the proposed system
	2

	Proj15
	Provide the completed project
	2

	
	Total hours
	30


	TEACHING TOOLS USED 

	N1. Traditional lecture with multimedia presentation
N2. The project - consultation, discussion and presentation of the project
N3. Own work - the project development
N4. Own work - self-study and preparation for the colloquium


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_W04
	final colloquium


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
	defence of the project, oral answers


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  ASHRAE Handbook. Refrigeration. Atlanta, 2010.
[2]  Stoecker, Wilbert F: Industrial refrigeration handbook. New York, McGraw-Hill, 1998.
[3]  İbrahim Dinçer: Refrigeration systems and applications. Chichester : John Wiley & Sons, 2003.
[4]  EN 378:2008+A2:2012 Refrigerating systems and heat pumps – Safety and enviromental requirements.
SECONDARY LITERATURE:

[1]  Catalogues of refrigeration components and units.

[2]  EN 1861:1998 Refrigerating systems and heat pumps - System flow diagrams and piping and instrument diagrams - Layout and symbols
[3]  EN 13136:2013 Refrigerating systems and heat pumps  -Pressure relief devices and their associated piping – Method for calculation


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

	Marek Żak, 71 320 27 92; marek.zak@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Cooling systems and refrigeration plants 
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_W08
	C1
	Lec1 ÷ Lec3
	N1, N4

	PEK_W02
	
	C2
	Lec3
	

	PEK_W03
	
	C3
	Lec1 ÷ Lec3
	

	PEK_W04
	
	C4
	Lec4 ÷ Lec7
	

	PEK_U01
	S2RAC_U07
	C4
	Proj1 ÷ Proj5
	N2, N3

	PEK_U02
	
	C4
	Proj1 ÷ Proj15
	

	PEK_U03
	
	C4
	Proj1 ÷ Proj15
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