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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Odpylanie gazów

	Name in English 
	Dust Collection Technology 

	Main field of study
	Power Engineering

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

	Kind of subject 
	optional-specialization

	Subject code 
	ESN0560

	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 
	0
	
	
	2
	

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


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Knowledge, skills and other competences from the scope of thermodynamics and fluid mechanics, techniques of flue gas cleaning and basics of design (technical drawing, CAD) 


	SUBJECT OBJECTIVES
C1 – Familiarize students with the theoretical basics of gaseous and solid phase separation processes, which is a starting point for the formulation of utility conclusions in scope of structural and operational optimization of cleaning equipment

C2 – Manufacturing skills application of theoretical knowledge for the selection of cleaning equipment and estimating the anticipated effects of gas dust removal installation in certain technology conditions




	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

As a result of completion of this course the students should be able to:

PEK_W01 –properly apply the basic concepts to describe the processes of solid phase separation and gas-cleaning equipment

PEK_W02 – to distinguish between the forces acting on the grain dust in the viscous, define terms such as dynamic power of resistance, rate of descent, the relaxation time

PEK_W03 – based on theoretical models describing phenomena occurring in the cleaning devices to analyze factors of the efficiency of the extraction process

relating to skills:
As a result of completion of this course the students should be how to do:

PEK_U01 – use the theoretical knowledge for the selection of cleaning equipment and estimating the anticipated effects of gas dust removal installation in certain technology conditions


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec01
	General design of dust collection technology 
	2

	Lec02
	The outline of the dust dynamics  
	4

	Lec03
	Gravitational and inertial separation of solid phase and gas - theoretical models 
	2

	Lec04
	Solid phase separation and gas in the centrifugal force - equation in the gas movement, the theory of the balance radius, a limit grain as a theoretical criterion for assessing the ability of cyclone safety isolating 
	6

	Lec05
	Theoretical model of solid phase separation and gas in Rotary Flow Cyclone – gas motion equations, total and frictional efficiency 
	4

	Lec06
	Theoretical basis of filtration of gas in porous structures 
	2

	Lec07
	The physical base of the solid phase and gas separation process in the electricity, the Deutsch’s theory, the  analysis of the factors affecting efficiencies of gas in electrostatic precipitator 
	6

	Lec08
	Theoretical basis of wet dust removals 
	2

	Lec09
	Final test
	2

	
	Total hours
	30

	Form of classes - project
	Number

 of hours


	Proj 1
	Use the equation for the rate of descent for the results development of dust size sedimentation analyse 
	2

	Proj 2
	Use the equation for the time of relaxation to evaluate the length of the gravitional chamber 
	2

	Proj 3
	Design calculations and the conceptual design of the gravitational dust collector 
	2

	Proj 4
	Dispersion characteristics of the dust in removal installation and estimating the cyclone total efficiency 
	2

	Proj 5
	The use of the Barth theory to the calculation of pressure drop and limit grain in cyclone with the specified diameter for gas load limits. 
A comparative analysis of the results obtained for a series of cyclones type CE (calculated data exchange between students). 
	4

	Proj  6
	Analysis of the energy extraction process in the Rotary Flow Cyclone for different variants of cooperation the secondary fan with dust removal. 
	2

	Proj 7
	Selection of boiler exhaust gas cleaning technology 

Data: parameters of fuel, boiler heat efficiency and its performance, the temperature, the pressure and the oxygen content of the exhaust gas for boiler 

The scope of the project: 

Determination of calculation method of coal calorific value and the chemical composition of exhaust, their density in terms of contractual and real, the degree of wetting occurs the flue gas flow 
Determination by indicator method of dust and gaseous pollutants float and the calculation of concentrations of these pollutants in the standard conditions.

On the basis of the existing legislation to define limit values for concentrations of these pollutants.

Analysis of the possibility of resigning from the desulfurization installation -selection of fuel. Selection of cleaning equipment and fan (fans).

Technological scheme of the dust removal installation 
	16

	
	Total hours
	30


	TEACHING TOOLS USED 

	N1. Traditional lecture with the use of multimedia presentation 

N2. Design exercises with the use of auxiliary materials (catalogues, charts, etc.) performed by the students individually during classes (diversified)
N3. Student self-study – preparation for the final test

N4. Student self-study –  project tasks during exercise 
N5. Office hours - consultations 


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
	Final test


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- project
	Evaluation 

(F– forming (during semester), 

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

	F1(F7
	PEK_U01
	Evaluation of the forming for each issued task

	C = 0,5 [(F1+F2+F3+F4+F5+F6)/6 +F7]


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE :

[1] Presentation of the lecture in electronic version 
SECONDARY LITERATURE:

[1] Mazur M. , Teisseyre M., Podstawy teorii i konstrukcji urządzeń odpylających, skrypt 

      PWR, Wrocław 1977

[2] Kabsch P.: Odpylanie i odpylacze t.1, Wyd. Naukowo-Techniczne, warszawa 1992

[3] Lutyński J.: Elektrostatyczne odpylanie gazów, WNT, Warszawa1965 


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

	Maria Mazur, maria.mazur@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Odpylanie gazów

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_W01
	C1
	Lec01
	N1, N3, N5

	PEK_W02
	
	
	Lec02
	

	PEK_W03
	
	
	Lec03÷Lec08
	

	PEK_U01
	S2ENA_U01
	C2
	Proj 01(07
	N2, N4, N5
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