Zał. nr 4 do ZW64/2012
	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Instalacje cieplne i klimatyzacyjne

	Name in English 
	Heating and Air-condition Installation

	Main field of study
	Power engineering

	Specialization 
	Refrigeration, heating and air condition

	Level and form of studies 
	2nd level, full-time

	Kind of subject 
	optional-specialization

	Subject code 
	ESN0275

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

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

	Form of crediting
	crediting with grade
	
	
	
	crediting with grade

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	1
	
	
	
	1

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

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


	SUBJECT OBJECTIVES
C1 Provide basic knowledge referred to the thermodynamic principles of functioning of heating and air conditioning systems.

C2 Provide basic knowledge referred the technical characteristics and functional heating and air conditioning systems.

C3 To develop skills to give presentations on issues related to the installation of heating and air-conditioning.

 


	SUBJECT EDUCATIONAL EFFECTS 

relating to knowledge:

PEK_W01 Has knowledge of usability and operation of heating and air conditioning systems.

PEK_W02. Knows the rules for the selection of parameters and heating and air conditioning systems.

relating to skills:

PEK_U01 Can introduce devices included in the heating and air-conditioning

PEK_U02 Can choose the parameters of the heating and air-conditioning

PEK_U03 Able to identify the impact of selected design solutions for the operation of heating and air-conditioning


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	i-x diagram for moist air. Thermodynamic changes of moist air realized by direct and indirect heating systems. Delivery of fluids to achieve the effect of air-conditioning.
	2

	Lec2
	Air conditioning systems which require the heat delivery from heating systems. Full- year standardization. The heat balance for objects.
	2

	Lec3
	Indirect heating systems. Constant and variable flow systems.
	2

	Lec4
	Quantitative and qualitative control of heating systems and the impact on the treatment of air in the air handling unit.
	2

	Lec5
	Heating systems with direct supply of steam to the air handling units.
	2

	Lec6
	Cooperation of direct and reversible refrigeration systems with air handling units
	2

	Lec7
	Multigenerational systems in conjunction with air-conditioning systems.
	2

	Lec8
	test
	1

	
	Total hours
	15

	Form of classes - seminar 
	Number

 of hours


	Sem1
	Implementation of moist air change realized by direct and indirect heating systems
	2

	Sem2
	Full- year standardization by using air handling unit
	2

	Sem3
	Constant and variable flow systems in heating and air conditioning systems
	2

	Sem4
	Quantitative and qualitative control of heating and air conditioning systems
	2

	Sem5
	Delivery of water and steam to the most air in air conditioning systems
	2

	Sem6
	Reversible refrigeration systems – Possibilities of application
	2

	Sem7
	Trigeneration systems – Possibilities of application
	2

	Sem8
	Individual evaluation of students' work
	1

	
	Total hours
	15


	TEACHING TOOLS USED 

	N1. Lecture with multimedia.
N2. Office hours
N3. 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_W02
	crediting with grade


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- seminar
	Evaluation 

(F– forming (during semester), 

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

	F1
	PEK_U01 ( PEK_U03 
	Presentations of selected issues expressed by students,

	F2
	PEK_U01 ( PEK_U03 
	oral discussions,

	C = (F1+F2)/2
	
	


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

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

[3] Handbook: refrigeration, American Society of Heating, Refrigerating and Air-Conditioning  ASHRAE 2006 
[3] Recknagel, Sprenger,Schramek Ogrzewnictwo, klimatyzacja, ciepła woda, chłodnictwo Omni Scala  2008 wydanie 3 
SECONDARY LITERATURE:

[1] K.E. Herold, R. Rademacher, S.A. Klein, Absorption Chillers and Heat Pumps, CRC Press LLC, 1996

[2] G. Alefeld, R. Rademacher, Heat Conversion Systems, CRC Press, 1994


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

	Stefan Reszewski stefan.reszewski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Instalacje cieplne i klimatyzacyjne
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Power Engineering
	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_W02, 
PEK_W03, 
	S2CCK_W03


	C1
	Lec1 ÷ Lec4
	N1, N2, N3


	PEK_W01,  
PEK_W02, 
PEK_W03, 
	S2CCK_W03


	C2
	Lec5 ÷ Lec7
	N1, N2, N3


	PEK_U01 PEK_U02 PEK_U03 
	S2CCK_U04

	C3
	Sem1÷ Sem7,
	N3




3

