	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Chłodnictwo absorpcyjne

	Name in English 
	ABSORPTION REFRIGERATION

	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 
	MSN0121

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

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

	Form of crediting
	exam
	crediting with grade
	
	crediting with grade
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	1
	
	1
	

	including number of ECTS points for practical (P) classes 
	0
	1
	
	1
	

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


	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 absorption refrigeration application
C2. Provide knowledge on the calculation of heat exchangers 

C3 – To form quality skills of understanding, interpretation and quantitative analysis - based on the equations describing absorption refrigeration cycles 
C4 – To develop skills of the students ability to design absorption refrigeration plants.
 


	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 – familiar with the basic implementation of the absorption refrigeration cycle 
PEK_W02 – have knowledge of the construction of absorption 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 absorption refrigeration cycle
PEK_U02 – able to apply mathematical models to calculate heat exchangers

PEK_U03 – able to design the absorption refrigeration plant


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	History and perspectives of absorption refrigeration. Basic concepts and definitions
	2

	Lec2
	Three-dimensional graph LGP - h - ( and its transfer to the graph h -(
	2

	Lec3
	Determining the primary circuit temperature absorption using NH3 - H2O and its representation on the graph h - ( 
	2

	Lec4
	The energy balance of industrial absorption chiller and the interpretation of the graph h - (. Analytical - graphical method for the interpretation of the processes taking place in the absorption chiller..
	2

	Lec5
	Condensers in absorption refrigeration systems - mathematical model, construction
	2

	Lec6
	Evaporators in absorption refrigeration systems - mathematical model, construction
	2

	Lec7
	The role of recuperators in absorption refrigeration systems: structure, thermal and hydraulic calculations
	2

	Lec8
	Absorbers in absorption refrigeration systems - mathematical model, construction
	2

	Lec9
	Desorbers in absorption refrigeration systems - mathematical model, construction
	2

	Lec10
	Dephlegmators in absorption refrigeration systems - mathematical model, construction
	2

	Lec11
	Gas absorption refrigeration machines - operating principle
	2

	Lec12
	Gas absorption refrigeration machines - hydrogen flow in the gas absorption refrigeration machines designing rules exchangers in the circuit of hydrogen.
	2

	Lec13
	Gas absorption refrigeration machines - ammonia flow in the gas absorption refrigeration machines designing rules exchangers in the circuit of hydrogen.
	2

	Lec14
	Absorption device working with H2O-LiBr - operating principle
	2

	Lec15
	Absorption device working with H2O-LiBr - mathematical model of the cycle and thermal calculations 
	2

	
	Total hours
	30

	Form of classes - Class
	Number

 of hours



	Cl1
	Identification of the points of the graphs LGP - h - ( and h - ( ( Identification of phase transitions and to identify changes in the graphs LGP - h - ( and h - (
	2

	Cl 2
	Determining the main absorption NH3 - H2O cycle temperatures and its representation on the graph h - ( 
	2

	Cl 3
	The energy balance of industrial absorption chiller and the interpretation of the graph h - (. Analytical - graphical method for the interpretation of the processes taking place in the refrigerator.
	2

	Cl 4
	The mass and the energy balance of unit processes occurring in the liquid-cooled condensers and cooling liquids in evaporators 
	2

	Cl 5
	The mass and the energy balance of unit processes taking place in the absorbers and desorbers of industrial absorption chiller using NH3 - H2O
	2

	Cl 6
	The mass balance and the energy of unit processes taking place in the internal heat exchangers and dephlegmatros of industrial absorption chiller using NH3 - H2O
	2

	Cl 7
	The mass and the energy balance of industrial absorption chiller using LiBr-H2O
	2

	Cl 8
	test
	1

	
	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
	Determining the main absorption NH3 - H2O cycle temperatures and its representation on the graph h - ( for individual tasks
	2

	Proj3
	The energy balance of industrial absorption chiller and the interpretation of the graph h - (. Analytical - graphical method for the interpretation of the processes taking place in the absorption chiller for individual tasks
	2

	Proj4
	Designing of heat exchangers for individual design tasks
	2

	Proj5
	Designing of heat exchangers for individual design tasks
	2

	Proj6
	Designing of heat exchangers for individual design tasks
	2

	Proj7
	Designing of heat exchangers for individual design tasks
	2

	Proj8
	Provide the completed project
	1

	
	Total hours
	15


	TEACHING TOOLS USED 

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

N3. The project - consultation, discussion and presentation of the project
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_U02

	Replies oral discussions,
written tests

	F2
	PEK_U01 ( PEK_U02

	final colloquium 

	C=(F2+F1)/2
	
	


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_U03
	defence of the project, oral answers


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

Keith E.Herold, Reinhard Rademacher, Sanford A. Klein Absorption Chillers and Heat Pumps CRC Press LLC 1996

 [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

[5] Georg Alefeld, Reinhard Rademacher: Heat Conversion Systems, CRC Press 1994

SECONDARY LITERATURE:

[1] Web Site: „3D Absorption ” http://fluid.itcmp.pwr.wroc.pl/~kasper/absorpcja3d/ 

International Journal of Refrigeration





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

	Stefan Reszewski stefan.reszewski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
ABSORPTION REFRIGERATION 
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_W03
	S2RAC_W09


	C1
	Lec1÷ Lec 4

Wy11÷ Wy15 
	N1, N4, N5


	PEK_W02


	
	C2
	Lec 5, Lec 6, Lec 7÷ Lec 10
	

	PEK_U01 PEK_U02
	S2RAC_U08

	C3
	Cl1÷Cl7 
	N2, N4, N5



	PEK_U03
	S2RAC_U09
	C4
	Proj1÷Projcividualidual tasksers and dephlegmatros
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	N3, N4, N5
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