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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	 Redukcja zanieczyszczeń gazowych

	Name in English 
	Reduction of Pollution Removal

	Main field of study
	Power Engineering

	Specialization 
	Power  Engineering and Atmosphere Protection

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

	Kind of subject 
	optional-specialization

	Subject code 
	ESN0920

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

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

	Form of crediting
	 crediting with grade
	crediting with grade
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	2
	
	
	

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

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


	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 - Teaching current requirements for the level of gaseous pollutants reduction.

C2 - Passing ability to analyze qualitative and quantitative evaluation processes, in which gaseous pollutants are formed.

C3 - To familiarize students with the processes and technologies reducing gaseous pollutants.

C4 -  Presenting analysis skills of principles and effectiveness of the equipment operation to reduce gaseous pollutants under certain conditions.



	SUBJECT EDUCATIONAL EFFECTS 

relating to knowledge:
PEK_W01 - Can name and describe the basic pollutants in the fuel combustion process,
PEK_W02 - Has a structured and theoretically founded background knowledge involving the formation of gaseous pollutants
PEK_W03 - Know the basic methods and technologies used in the construction of equipment to reduce gaseous pollutants (SO2, NOx, CO2),
PEK_W04 - Recognize the scheme of the equipment and technology to reduce gaseous pollutants (SO2, NOx, CO2),
PEK_W05 - Shows examples of applying specific solutions and techniques for the reduction of gaseous pollutants
relating to skills:

PEK_U01 - Estimate the emissions in order to design specific equipment
PEK_U02 – Is able to design, based on the data of process, the basic equipment for reduction of SO2, NOx,
PEK_U03 - Able to assess the parameters influencing the effectiveness of reduction
PEK_U04 - Can make a preliminary economic analysis of undertaken engineering activities,
 
relating to social competences:

PEK_K01 - Is aware of the importance of non-technical aspects and impact of engineering and the role of the university graduate,
PEK_K02 - Can adequately define priorities for implementation of specified task,
PEK_K03 - Can think and act in a creative and enterprising way.



	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours



	Lec1
	The legal status of the emission standards in Poland and the EU
	2

	Lec2
	Theoretical foundations of removing gaseous pollutants
	2

	Lec3
	Chemical processes in the purification of gas
	2

	Lec4
	Reduction of SO2 - Basic concepts, systematics methods
	2

	Lec5
	The method of dry and semi-dry flue gas desulfurization
	2

	Lec6
	The wet flue gas desulphurization.
	2

	Lec7
	Methods regenerative flue gas desulfurization
	2

	Lec8
	The reduction of NOx - Basic concepts, systematics methods
	2

	Lec9
	Primary methods 
	2

	Lec10
	Secondary measures NOx removal (catalytic)
	2

	Lec11
	Secondary measures NOx removal (non-catalytic)
	2

	Lec12
	Reduction of CO2 - a review of methods and technical solutions
	2

	Lec13
	Neutralization of the gaseous pollutants in road transport
	2

	Lec14
	Methods for simultaneous reduction of SO2, NOx, and particulate matter
	2

	Lec15
	Test
	2

	
	Total hours
	30


	Form of classes - classes
	Number

 of hours



	C1
	Introduction (teaching method, the principle of counting exercises, etc.)
	2

	C2
	The concentration of the exhaust gas
	2

	C3
	Emissions of gaseous pollutants
	2

	C4
	Determination of gaseous pollutants from the combustion chamber
	2

	C5
	Determination of parameters of the gaseous pollutants in the flue gas channel
	2

	C6
	Comparison of methods for calculating the parameters of dust and SO2
	2

	C7
	Calculation of SO2 reduction - dry method (WAWO)
	2

	C8
	Calculation of SO2 reduction - a method of semi-dry
	2

	C9
	Calculation of SO2 reduction - the wet
	2

	C10
	Calculation of SO2 reduction - dry method DA
	2

	C11
	Comparison of methods for flue gas desulfurization
	2

	C12
	Determination of NOx reduction by primary
	2

	C13
	The calculation of the parameters of the NOx (SCR)
	2

	C14
	Reduction of CO2 emissions
	2

	C15
	The calculation of the emissions in road transport
	2

	
	Total hours
	30


	TEACHING TOOLS USED 

	N1 - Informative lecture, presentation, solving problems 
N2 – For classes: individual work,presenting results,final analysis
N3 - Consultation



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_W06
	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_U07

PEK_ K01÷.PEK_K05
	oral answer, short quiz


	F2
	PEK_U01÷PEK_U07

PEK_ K01÷.PEK_K05
	Crediting with grade

	C =(F1+2F2)/3


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

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

2. Konieczyński J.: Ochrona powietrza przed szkodliwymi gazami, wyd. Polit. Śląskiej, Gliwice 2004.

3. Kucowski J. i inni, Energetyka a ochrona środowiska. Wyd.2, WNT, Warszawa 1993.

4. Kuropka J., Oczyszczanie gazów odlotowych z zanieczyszczeń gazowych. Urządzenia i technologie. Oficyna Wydawnicza PWr, Wrocław 1991

SECONDARY LITERATURE:

,
1. Nowe technologie spalania i oczyszczania spalin, praca zbiorowa, Wyd. Pol. Śląska , Gliwice , 2010
2. Niskoemisyjne techniki spalania w energetyce. Pod red. W. Kordylewskiego, Oficyna Wydawnicza PWr, Wrocław, 2000.
3. Bielaczyc P. i inni, Stan cieplny silnika spalinowego a emisja związków szkodliwych. WPP, Poznań 2001.


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

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


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Reduction of Pollution Removal
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY   ENG
AND SPECIALIZATION: Power  Engineering and Atmosphere Protection
	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_W06
	S2ENA_W02
	C1÷C4
	Wy1÷Wy15
	N1, N3

	PEK_U01÷
PEK_U07
	S2ENA_U02
	C2÷C4
	Ćw1÷Ćw15
	N2, N3

	PEK_K01÷
PEK_K03
	K2ENG_K02, K2ENG_K04, K2ENG_K05
	C4
	Ćw1÷Ćw15
	N2, N3
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