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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Paleniska niskoemisyjne 

	Name in English 
	Low Emission Furnace

	Main field of study
	Power Engineering 

	Specialization 
	Power Engineering and Air Protection 

	Level and form of studies 
	2st level, part-time 

	Kind of subject 
	optional-specialization

	Subject code 
	ESN0590

	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
	
	1
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

thermodynamics, combustion, base chemistry, heat transfer


	SUBJECT OBJECTIVES
C1 –Knowledge of formation and reduction of gas and dust pollutants  and effects on humans and the environment
C2-reduction of gas pollutants technologies and review of  primary method of NOx reduction in different types of boilers- efficiency

C3 – Knowledge of design of low emission burners

C4- knowledge of advanced clean coal technology

C5- skills of experimental investigation on low emission combustion  


	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 - describe the major gas and solid  pollutants produced by different types of boilers fired with fossil fuel.
PEK_W02 – describe the mechanisms of formation and the reduction of gaseous and particulate pollutants from combustion and their impact on people and the environment 
PEK_W03  Describe the main methods and reduction technologies gaseous pollutants from combustion in power boilers ,
PEK_W04 Describe the typical construction of low emission furnace
PEK_W05 - identify and characterize the main technical solutions of low emission furnaces
relating to skills:

P PEK_U01-prepared solid fuel for combustion in the pulverized coal boiler
PEK_U02 - perform measurements of the emission of gaseous and particulate pollutants from combustion in a variety of configurations - making calculations of the  emissions values.
PEK_U03-operate analyzers for the determination of  NOx, SO2, CO, CO2, O2, CnHm in the exhaust gas and the composition of solid fuels


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	Emissions from the combustion of liquid fuels, gaseous and solid particles and their impact on the environment and humans. Conditions for the formation of CO, NOx, SO2, N2O, soot, ash, HCl, F, furans and dioxins, polycyclic aromatic hydrocarbons
	2

	Lec2
	The mechanism of the formation of photochemical smog and acid rain. Contribution individual components in the greenhouse effect and destruction of ozone in the troposphere
	2

	Lec3
	The mechanism of the formation of different kinds of nitrogen oxides  and reduction in the flames of gaseous and particulate pollutants. Parameters controlling the reduction of nitrogen oxides from power boilers fired with pulverized coal for different systems and the type of combustion chamber
	2

	Lec4
	Methods for reducing NOx emissions. Air staging technologies and their technical implementation on the example of the real power boilers, types of OFA nozzles and low-NOx burners
	2

	Lec5
	Reburning technology – fuel staging - reduction efficiency and parameters controlling of  the reduction and their selection on a technical scale. FGR technology. The mechanism of reduction of sulfur oxides in the presence of calcium - the technique of dry desulfurization
	2

	Lec6
	Low emission burners types
	2

	Lec7
	IGCC  power plants with removing of sulfur and nitrogen oxide.
	2

	Lec8
	Furnaces for liquid and solid wastes incineration and base of technologies for CO2 zero emission.
	1

	
	total
	15

	Form of classes - laboratory
	Number

 of hours



	Lab1
	Introduction information concerning laboratory equipment and selection and preparation of solid fuel for tests
	2

	Lab2
	Investigation of conventional combustion of coal dust – study of effect excess air on NOx emission and burnout calculation of N-fuel and S-fuel conversion to NOx and SO2.
	2

	Lab3
	Investigation of air- staged  combustion of hard coal dust –  calculation of N-fuel and S-fuel conversion to NOx and SO2.
	2

	Lab4
	Investigation of air staged  combustion of lignite  dust – calculation of N-fuel and S-fuel conversion to NOx and SO2.
	2

	Lab5
	Investigation of fuel staged combustion of lignite  dust – effect of type of Reburning  fuel on NOx emission - calculation of N-fuel and S-fuel conversion to NOx and SO2.
	2

	Lab6
	Investigation of fuel staged combustion of nature gas  – effect of type of Reburning  fuel on NOx emission - calculation of N-fuel and S-fuel conversion to NOx and SO2.
	2

	Lab7
	Investigation of solid fuel combustion with calcium sorbent or biomass  – effect of additives on NOx and sulfur dioxide emission and conversion.
	2

	Lab8
	Co-firing tests – effect of share of biomass on combustion behavior. Proof test  
	1

	
	total
	15


	TEACHING TOOLS USED 

	N1. Lecture:
- Traditional lecture using multimedia presentation.
- Individual work - self-study and preparation to pass
N2. Laboratory:
- Classes on test rigs with advanced analytical apparatus;
- A short written tests;
- Individual work - preparation for laboratory and test reports.
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

	P
	PEK_W01÷PEK_W06
	Tests


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
	PEK_U01, PEK_U02
	Short oral presentation of goal practical tests 

	F2
	PEK_U01÷PEK_U03
	Reports from results of measurements with conclusion

	C=(2(F2+F1)/3


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  R.Wilk, Low emission combustion technics, PAN, Katowice , 2003

[2]  Jarosiński J.: Techniki czystego spalania, WNT, Warszawa, 1996  

[3]  Kruczek S. Urządzenia Kotłowe, 2005 WPwr, 

SECONDARY LITERATURE:

[1]  http://energy.lbl.gov/aet/combustion/LSC-Info/Ultra-Low Emissions Low-Swirl Burner 

[2]  NISKOEMISYJNE TECHNIKI SPALANIA w energetyce,  Praca pod redakcją Włodzimierza Kordylewskiego, WROCŁAW 2000


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

	Halina Pawlak-Kruczek, halina.kruczek@pwr.wroc.pl



MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Paleniska niskoemisyjne

	AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Power Engineering 

	AND SPECIALIZATION Power Engineering and Air 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_W02
	S2ENA_W08
	C1
	Lec1-Lec3
	N1, N3

	PEK_W03
	
	C2
	Lec4÷Lec7
	

	PEK_W04
	
	C3
	Lec4÷Lec7
	

	PEK_W05
	
	C4
	Lec8
	

	PEK_U01
	S2ENA_U08
	C2
	La1÷La8
	N2, N3

	PEK_U02

PEK_U03
	
	C5
	La1÷La8
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