	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Sprężarkowe systemy ziębnicze

	Name in English 
	COMPRESSOR REFRIGERATION SYSTEMS

	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 
	MSN0161

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

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

	Form of crediting
	exam
	crediting with grade
	crediting with grade
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	2
	2
	
	

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

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	1,5
	1,5
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 
Competence in thermodynamic cycles and knowledge of issues related to the exchange of heat and mass.


	SUBJECT OBJECTIVES
C1.Provide basic knowledge, including aspects of refrigeration compressor application
C2. Provide knowledge on the calculation of heat exchangers and the selection of fittings and refrigeration automatics.

C3 – To form quality skills of understanding, interpretation and quantitative analysis - based on the equations describing refrigeration circuits 
C4 – To develop skills of the students ability to interpret processes in refrigeration plants.
 

	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 – familiar with the basic implementation of the refrigeration circuit and the differences between the theoretical and real refrigeration.
PEK_W02 – have knowledge of the construction of compressors refrigeration systems

PEK_W03 –  know the mathematical model describing the heat exchangers and selection rules of refrigeration automatics
relating to skills:

PEK_U01 – able to determine the basic parameters of the refrigeration circuit and point out the differences between the theoretical and real refrigeration circuit.

PEK_U02 – able to apply mathematical models to calculate heat exchangers

PEK_U03 – able to select the necessary devices from catalogs

PEK_U04 – able to draw conclusions from measurements of parameters of refrigeration systems


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	History of the refrigeration industry and the construction graph lgp-h.
	2

	Lec2
	Determination of the basic parameters characterizing refrigeration cirquit. The actual refrigeration circuit and its graphical interpretation on lg p-h.
	2

	Lec3
	Self-regulation of the refrigeration cirquit The real refrigeration cirquit on lgp-h. The ability to provide a higher COP.
	2

	Lec4
	The ability to provide a higher COP.
	2

	Lec5
	Division of refrigeration compressors, construction, working principle, mathematical model.
	2

	Lec6
	The oil function in the cooling systems. Oil selection for refrigeration plant. Calculation of piping in the refrigeration plant.
	2

	Lec7
	Construction of the discharge line in the cooling system 
	2

	Lec8
	Construction of the liquid  line in the cooling system
	2

	Lec9
	Construction of the condensers in the cooling system
	2

	Lec10
	Regulation of the condensation pressure
	2

	Lec11
	Construction of the compressors set for refrigeration systems
	2

	Lec12
	Construction of the suction line in the refrigeration systems.  Connection of evaporators.
	2

	Lec13
	Expansion devices in the refrigeration systems
	2

	Lec14
	Construction of the evaporators in the cooling system
	2

	Lec15
	Heat recovery from refrigeration systems
	2

	
	Total hours
	30

	Form of classes - Class
	Number

 of hours


	Cl1
	Identification of the points of the graph lgp-h
	2

	Cl 2
	Identification of phase transitions and to identify changes in the graph lgp-h
	2

	Cl 3
	Construction of the theoretical refrigeration cycle in the graph lgp-h
	2

	Cl 4
	Construction of the real refrigeration cycle in the graph lgp-h
	2

	Cl 5
	Analysis of the refrigeration cycles equipped with subcooler and internal heat exchanger and their graphical interpretation on lgp-h diagram 
	2

	Cl 6
	Analysis of the refrigeration cycles equipped with economizer and two stage cycles and their graphical interpretation on lgp-h diagram
	2

	Cl 7
	Calculations of the refrigeration compressor and selection by using catalogs and selection software  
	2

	Cl 8
	Calculations of the discharge pipeline diameter, its construction and selection of the devices characteristic for the high pressure vapour side of the system.
	2

	Cl 9
	Calculations of the discharge pipeline diameter, its construction and selection of the devices characteristic for the high pressure vapour side of the system.
	2

	Cl 10
	Analysis of the condensing pressure control and selection of fittings and automation ensures that effect.
	2

	Cl 11
	Calculations compressor sets and selection of valves and automation 
	2

	Cl 12
	Calculations of the suction pipeline diameter, its construction and selection of the devices characteristic for the high pressure vapour side of the system.
	2

	Cl 13
	Expansion devices in a refrigeration plant-selection on the basis of catalogs and selection programs
	2

	Cl 14
	Calculations evaporators and condensers in refrigeration and selection of catalogs and selection programs
	2

	Cl 15
	Analysis of heat recovery systems and their impact on COP
	2

	
	Total hours
	30

	Form of classes - laboratory
	Number

 of hours



	Lab1
	Obtaining of cooling effect using eutectic mixtures
	1

	Lab2
	Adiabatic cooling and the use of the graph X for moist air
	2

	Lab3
	Visualization of processes in refrigeration cirquit based on observations of the glass model of domestic refrigerators
	4

	Lab4
	The basic measurements of domestic refrigerator refrigeration cirquit and calculation  of the main parameters of the cycle based on results of measurments. Heat balance the cooling chamber.
	2

	Lab5
	Presentation of the basic service tools required for use in the refrigeration systems. Recognition of refrigerants based on measured values ​​of pressure and temperature.
	2

	Lab6
	The study of simple comercial cooling system equipped with unit cooler. Calculation of the main parameters of the cycle and representation on lgp-h.
	2

	Lab7
	Study the impact of disturbance in the air flow through the condenser on the parameters of the rerigeration cycle. Influence on the COP.
	2

	Lab8
	Study the impact of disturbance in the air flow through the evaporator on the parameters of the rerigeration cycle. Influence on the COP.
	1

	Lab9
	Air cooler performance measurement based on measurements.
	2

	Lab10
	Condenser performance measurement based on the measurements.
	4

	Lab11
	Self-regulation of the cooling system on the high pressure side and ways to prevent it.
	2

	Lab12
	Regulation of the thermostatic expansion valve and its control. Effects on efficiency of the system.
	2

	Lab13
	Filling and adjusting the cooling system. Effect of filling in the parameters of the system and the COP.
	2

	Lab14
	Removing the filling of the refrigeration system by various methods of recovery of refrigerants.
	2

	Lab15
	Final review and obtain assessments
	2

	
	Total hours
	30


	TEACHING TOOLS USED 

	N1. Lecture with multimedia.
N2. Tutorials– Discussion of tasks solutions

N3. Laboratory classes – Discussion of the reports prepared by students

N4. Office hours

N.5 Individual work.


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
	written exam


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- class
	Evaluation 

(F– forming (during semester), 

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

	F1
	PEK_U01 ( PEK_U03 


	Replies oral discussions,
written tests

	F2
	
	final colloquium 

	C=(F2+F1)/2


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- laboratory
	Evaluation 

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

	F1( F14
	PEK_U04
	written reports of laboratory classes.

	C = (F1+F2+…+ F14)/14


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1] Rex Miller, Mark R. Miller, Air conditioning and refrigeration McGraw-Hill Professional Publishing,2006 

[2] Risto Ciconkov Refrigeration - Solved examples, "St Kiril & Metodij" Faculty of 
Mechanical Engineering.  Po. Box 464. 1000 Skopie Macedonia  

[3] Handbook: refrigeration, American Society of Heating, Refrigerating and Air-Conditioning  ASHRAE 2006 

[4] Wilbert F. Stoecker - Industrial refrigeration handbook McGraw-Hill 1998

SECONDARY LITERATURE:

[1] Kołodziejczyk L., Rubik M: Technika chłodnicza w klimatyzacji, Warszawa 1976

[2] Gutkowski K.: Chłodnictwo. Wybrane zagadnienia obliczeniowe, WNT, Warszawa 1972

[3] Maczek K., Mieczyński M.: Chłodnictwo, Wydawnictwo Politechniki Wrocławskiej, 1981

[4] Ullrich Hans-Jürgen: Technika chłodnicza. Poradnik, tom I i II, IPPU MASTA, 1998



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

	Stefan Reszewski stefan.reszewski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
COMPRESSOR REFRIGERATION SYSTEMS 
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 

PEK_W04
	S2RAC_W02


	C1
	Lec1÷ Lec 4 Lec 9÷ Lec 15
	N1, N4, N5


	PEK_W02 
PEK_W03 
	
	C2
	Lec 5÷ Lec 8
	

	PEK_U01 PEK_U02 PEK_U03
	S2RAC_U02 


	C3
	Cl1÷ Cl 7
	N2, N4, N5

	PEK_U04
	S2RAC_U03 
	C4
	Lab1÷Lab 14
	N3, N4, N5
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