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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Instalacje ochrony środowiska-optymalizacja i eksploatacja

	Name in English 
	Installations for Environmental Protection-Optymalization and Exploitation

	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 
	ESN0251

	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 
	
	
	
	
	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 the field of fluid mechanics, thermodynamics, mechanical engineering, basic construction confirmed by examination.


	SUBJECT OBJECT
C1 - To acquaint students with the knowledge of the current requirements for the level of emission reductions.

C2 - Presentation of problems of qualitative analysis and quantitative evaluation of processes, which occur in gaseous and particulate pollutants
C3 - To acquaint students with the methods of soil and water conservation and the protection of human
C4 - The sophisticated ability to analyze the operational performance of the devices and systems environment.
C5 - The sophisticated ability to assess the operational data of particular types of installations.
C6 - To acquaint students with the methods of optimizing the parameters of the installation.
 


	SUBJECT EDUCATIONAL EFFECTS 

Relating to knowledge:

PEK_W01 - Can name and describe the basic impurities in the fuel combustion process,

PEK_W02 - Has a structured and theoretically founded general knowledge covering key issues of equipment and installation of environmental protection, 

PEK_W03 - Recognize the scheme of the equipment and technology used in the reduction of environmental systems,
PEK_W04 - Shows examples of application specific solutions and techniques in the field of optimization and operation of environmental protection equipment,


Relating to skills:
PEK_U01 - Estimate the emissions in order to design the devices in the plant environment,
PEK_U02 - To decide, based on the data of the processes, the basic unit in the protection of air, ie mechanical dust collectors, electrostatic precipitators, FGD absorbers and catalysts for NOx reductio,

PEK_U03 - Is able to assess the parameters that determine the effectiveness of water conservation devices, soil from pollution and noise,

PEK_U04 - Can make a preliminary economic analysis of engineering activities undertaken, the scope of social competence.

Relating to social competences:

PEK_K01 - Understands the need for learning throughout life and sees the need for organization and inspiration learning of others,
PEK_K02 - Understand aspects of engineering including its impact on the environment. Environmental protection in the Polish and EU law, the sources of pollution.



	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours



	Lec1
	Environmental protection in the Polish and EU law, the sources of pollution
	2

	Lec2
	Dedusting installations
	2

	Lec3
	FGD systems-methods and techniques used in power
	2

	Lec4
	Technical and operational experience reduction in nitrogen oxide
	2

	Lec5
	Exploitation of ash removal installation
	2

	Lec6
	Equipment protection of water and soil from pollution
	2

	Lec7
	Protection against electromagnetic fields and noise optimization of environmental protection equipment
	2

	Lec8
	Test
	1

	
	Total hours
	15


	Form of classes - seminar
	Number

 of hours



	Sem1
	Issues affecting boiler operation parameters on the selection of dust collection equipment.
	2

	Sem2
	FGD - wet method for coal-fired boilers - optimization of parameters
	2

	 Sem3 
	Catalysts for exhaust gas cleaning technology
	2

	 Sem4
	Non-catalytic reduction of nitrogen oxides in the boiler energy
	2

	Sem5
	Ash landfill - construction and operation
	2

	 Sem6
	Techniques to reduce noise at power plants
	2

	Sem7
	Wastewater management in power
	2

	Sem8
	Operating costs for environmental protection systems in power plants
	1

	
	Total hours
	15
	


	TEACHING TOOLS USED 

	N1 - informative lecture, presentation, solving problems 
N2 - consultation
N3 - individual work - preparing presentations
N4 - presentation, problematic discussion. 


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
	test


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_U04

PEK_ K01÷.PEK_K02
	evaluation of presentation


	F2
	PEK_U01÷PEK_U04

PEK_ K01÷.PEK_K02
	assessment of oral answer

	C =(F1+2F2)/3


	PRIMARY AND SECONDARY LITERATURE 

	Primary literature:

1. Warych J.: Oczyszczanie gazów. Procesy i aparatura. WNT, Warszawa  1998

2. Kordylewski W.: Spalanie i paliwa, Oficyna Wydawnicza PWr, Wrocław 2001,

3. Konieczyński J.: Ochrona powietrza przed szkodliwymi gazami, Wyd. Polit. Śląskiej, Gliwice 2004

Secondary literature:

1. Kruczek S.: Kotły, Oficyna Wydawnicza  PWr. 2001

2. Nowak W., Pronobis M. Nowe technologie spalania i oczyszczania spalin, praca zbiorowa, wyd. Pol. Śląska , Gliwice 2010,
3. Czasopisma: Ochrona powietrza i problemy odpadów, Energetyka cieplna i zawodowa.


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

	Maria Jędrusik, maria.jedrusik@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Instalacje ochrony środowiska-optymalizacja i eksploatacja 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY  ENG
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÷ PEK_W04
	S2CCK_W08
	C1÷C6
	Wy1÷Wy8
	N1, N2

	PEK_U01÷
PEK_U04
	S2CCK_U09
	C5÷C6
	Sem1÷Sem8
	N3, N4

	PEK_K01÷
PEK_K02
	K2ENG_K01, K2ENG_K02, K2ENG_K03
	C5, C6
	Sem1÷Sem8
	N2, N4
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