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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Zgazowanie paliw

	Name in English 
	Fuel Gasification

	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 
	ESN1310

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

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

	Form of crediting
	Crediting with grade
	Crediting with grade
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	1
	
	
	

	including number of ECTS points for practical (P) classes 
	0
	1
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	0.75
	
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Knowledge, skills and other competences in the range of: chemistry, thermodynamics and combustion processes.


	SUBJECT OBJECTIVES
C1 – Introduction into chemical equilibrium conditions of the processes of fuels gasification.  .

C2 – The acquaintance with basic technologies of coal, biomass and wastes gasification.
C3 – Presentation problems connected with applications of fuels gasification technologies. 

C4 – Skills practice of makeup the balance of fuel gasification processes.
 


	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

As a result of the performed classes a student should: 
PEK_W01 know conditions of chemical equilibrium of fuels gasification processes. 
PEK_W02 understand the mechanisms of thermal decomposition of organic matters and their role in pyrolysis and gasification of solid fuels.
PEK_W03 know basic technologies of coal gasification
PEK_W04 understand specifics of biomass and wastes gasification

PEK_W05 know methods of raw gas processing

PEK_W06 acquire the knowledge on solid fuels gasification combined cycles.    
PEK_W07 acquire the knowledge on ecological and economic aspects of solid fuels gasification. 
relating to skills:

As a result of the performed classes a student should be able: 

PEK_U01 to determine composition of raw gas.
PEK_U02 to calculate the demand of gasifying medium.
PEK_U03 to make up the material balance of gasification process.

PEK_U04 to make up the energy balance of gasification process.

PEK_U05 to  calculate syngas composition to obtain synthetic fuels.


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	Principles of gasification technology 
	2

	Lec2
	Properties of coal, biomass and wastes relevant to gasification
	2

	Lec3
	Pyrolysis of coal, biomass and wastes
	2

	Lec4
	Thermodynamic equilibrium in systems with chemical reactions 
	2

	Lec5
	Equilibrium of gasification chemical reactions
	2

	Lec6
	Chemical kinetics of char gasification
	2

	Lec7
	Technologies of coal gasification
	2

	Lec8
	Technologies of biomass gasification
	2

	Lec9
	Technologies of gasification of selected wastes
	2

	Lec10
	Combustion versus gasification
	2

	Lec11
	Processing of raw gas
	2

	Lec12
	Solid fuel gasification – gas turbine combined cycles
	2

	Lec13
	Production of synthetic fuels from syngas
	2

	Lec14
	Environmental problems of gasification processes
	2

	Lec15
	Economy of manufacturing of gas from coal, biomass and wastes
	2

	
	Total hours
	30

	Form of classes - class 
	Number

 of hours


	Cl 1
	Introduction, thermodynamic functions of chemical reactions
	2

	Cl 2
	Chemical equilibrium
	2

	Cl 3
	Chemical equilibrium in gasification processes.
	2

	Cl 4
	Stoichiometry of gasification processes.
	2

	Cl 5
	Calorimetry of gasification processes.
	2

	Cl 6
	Reactivity of char and gasifying factors 
	2

	Cl 7
	Simulation of fuels synthesis from syngas.
	2

	Cl 8
	Crediting
	1

	
	Total hours
	15


	TEACHING TOOLS USED 

	N1. Traditional lecture with the use of multi-media presentation.

N2. Classes.
N3. 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_W07
	crediting with grade


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- class
	Evaluation 

(F– forming (during semester), 

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


	F1
	PEK_U01÷PEK_U06
	Oral questions, short written tests 

	F2
	PEK_U01÷PEK_U06
	Final crediting with grade

	P=(2(F2+F1)/3


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1] Tomeczek J., „Zgazowanie węgla”, Politechnika Śląska, Gliwice, 1991.

[2] J. Kozaczka, „Procesy zgazowania”, Wydawnictwo AGH, Kraków, 1994.

[3] „Termochemiczne przetwórstwo węgla i biomasy”, red. M. Ściążko i H. Zieliński, Inst. Chem. Przer. Węgla i Inst. Gosp. Sur. Miner. i Energią PAN, Zabrze-Kraków, 2003.

SECONDARY LITERATURE:

1] Quaak P., Knoef H., Stassen H., „Energy from biomass”, The World Bank, Washington, D.C., 1998.

[2] Reed T.B., „Biomass gasification”, Noyes Data Corporation, Park Ridge, New Jersey, 1981.

[3] Rezaiyan J., Cheremisinoff N. P., „Gasification Technologies”, Taylor@Francis, London 2005.

[4] Basu P., „Biomass Gasification and Pyrolysis  - Practical Design”, Elsevier Inc., 2010, ISBN: 978-0-12-374988-8.


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

	Prof. dr hab. inż. Włodzimierz Kordylewski, wlodzimierz.kordylewski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Zgazowanie paliw
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_W09 
	C1
	Lec4, Lec5
	N1, N3

	PEK_W02
	
	C1
	Lec2, Lec3
	

	PEK_W03
	
	C2
	Lec1, Lec6, Lec7
	

	PEK_W04
	
	C2
	Lec8, Lec9
	

	PEK_W05
	
	C2, C3
	Lec11
	

	PEK_W06
	
	C3
	Lec12
	

	PEK_W07
	
	C3
	Wy10, Wy13, Wy14 
	

	PEK_U01
	S2ENA_U09 
	C1
	Ćl1- Ćl3
	N2, N3

	PEK_U02
	
	C2
	Ćl4
	

	PEK_U03
	
	C3
	Ćl3, Ćl4,  Ćl6
	

	PEK_U04
	
	C4
	Ćl5, Ćl6
	

	PEK_U05
	
	
	Ćl7
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