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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Miernictwo zanieczyszczeń gazowych


	Name in English 
	Measurements of Gas Pollutants

	Main field of study
	Power Engineering

	Specialization 
	Power Engineering and Air Protection 

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

	Kind of subject 
	optional-specialization

	Subject code 
	ESN0540

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

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

	Form of crediting
	crediting with grade
	
	crediting with grade
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	1
	
	2
	
	

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

	including number of ECTS points for direct teacher-student contact (BK) classes
	0,5
	
	1,5
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Basic knowledge in the field of chemistry and physics. 


	SUBJECT OBJECTIVES
The main objectives of the course are to:

C1 – Provide knowledge related to the measurement and control of primary gaseous pollutants formed in combustion processes.
C2 – Acquaint students with the instrumental analytical methods.
C3 – Acquaint students with the organization of the measurements. 

C4 – Acquaints students with the methodology of the flue gas sampling.  
C5 – Develop the ability to properly prepare and present the measurement results. 
C6 – Acquaint students with the flue gas monitoring systems in the power plants.




	SUBJECT EDUCATIONAL EFFECTS 

relating to knowledge:

PEK_W01 – Should have a knowledge of the composition of the flue gas from the power boilers. 

PEK_W02 -  Should have a knowledge relating to the measurement and control of the gaseous pollutants emission from the combustion processes.

PEK_W03 – Should have a knowledge related to instrumental analytical methods.

relating to skills:

PEK_U01 – Should have the ability to carry out measurements of primary gaseous pollutants formed in combustion processes.  
PEK_U02 – Should have the ability to carry out  chromatography analysis. 

PEK_U03 – Should have the ability to properly present and interpret the measurement results.


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	Characteristics of the flue gases composition from the power boilers, units of concentration.
	2

	Lec2
	Sampling methods of typical gaseous pollutants emitted form flue gas.
	2

	Lec3
	Theoretical basis of instrumental analytical methods.
	2

	Lec4
	Optical methods.
	2

	Lec5
	Continuation of optical methods. Electrochemical methods.
	2

	Lec6
	Gas Chromatography – operation principles, quantitative and qualitative analysis.
	2

	Lec7
	Mass spectrometry. Analysis of basic and trace elements in flue gas.
	2

	Lec8
	Flue gas monitoring system. Colloquium.
	1

	
	Total hours
	15


	Form of classes - laboratory
	Number

 of hours



	Lab1
	Organizational issues. Health and safety regulations.
	2

	Lab2
	Preparation to work with the Gas Chromatograph. Gas Chromatograph construction and equipment. 
	2

	Lab3
	Methodology of collecting and dispensing samples for chromatographic analysis.
	2

	Lab4
	General principles on the use of program to control gas chromatograph operation. Selection of the appropriate operating parameters of the gas chromatograph.
	2

	Lab5
	Determination of a calibration curve for gas sample (methane).
	2

	Lab6
	Quantitative analysis of gas sample (methane).
	2

	Lab7
	Determination of a calibration curve for liquid sample (ethanol).
	2

	Lab8
	Quantitative analysis of liquid sample (ethanol).
	2

	Lab9

Lab10
	The influence of GC operating parameters for chromatographic analysis (column temperature, velocity of the carrier gas). 
	4

	Lab11

Lab12
	The measurement of CO and NOx emissions from the gas stove burner by means of electrochemical gas analyzer.
	4

	Lab13

Lab14
	The influence of gas stove operating parameters on emissions of CO and NOx.
	4

	Lab15
	Crediting.
	2

	
	Total hours
	30


	TEACHING TOOLS USED 

	N1. Traditional lecture with use of the slides and the transparency.
N2. Laboratory: preparation to the subject of the laboratory, interpretation and discussion of the measurement results, preparation of the laboratory 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

	C
	PEK_W01-PEK_W03
	Colloquium.


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_U03
	Small written and oral exams. Discussions.

	F2
	
	Grading of laboratory reports.

	C= 0,5(F1+F2)


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  Matyniak Z., Syczewska K., Szaynok A., Trzepierczyńska I., Fizykochemiczna analiza zanieczyszczeń powietrza, Skrypt Politechnika Wrocławska 1996.
 SECONDARY LITERATURE:

[1]  Gouw T.H., Nowoczesne metody instrumentalne analizy, WNT Warszawa 1976.
[2]  Staszewski R., Kontrola chemicznych zanieczyszczeń środowiska, Skrypt Politechnika Gdańska 1990.
[3]    Witkiewicz Z., Hepter J., Chromatografia gazowa, WNT, Warszawa 2001


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

	Prof. dr hab. inż. Ryszard Miller  ryszard.miller@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Miernictwo zanieczyszczeń gazowych

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
	S2ENA_W06
	C1

C6
	Lec1

Lec8
	N1,N3

	PEK_W02
	
	C1

C3

C4

C6
	Lec2

Lec8
	

	PEK_W03
	
	C2
	Lec3-Lec7
	

	PEK_U01
	S2ENA_U06
	C3

C4
	Lab11-Lab14
	N2,N3

	PEK_U02
	
	C2

C3

C4
	Lab2-Lab10
	

	PEK_U03
	
	C5
	Lab5-Lab14
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