	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Energetyka geotermalna 

	Name in English 
	Geothermal Power Engineering 

	Main field of study
	Power Engineering

	Specialization 
	Renewable Sources of Energy 

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

	Kind of subject 
	optional-specialization

	Subject code 
	ESN0150

	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 
	0
	1
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	0,5
	0,75
	
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Competence with in terms of thermodynamics, fluid mechanics 


	SUBJECT OBJECTIVES
C1-Familiar students with the basic concepts and terminology used in geology and geothermal energy

C2-presentation of the problems of raising geothermal 

C3-Manufacturing skills of characterization by students in the centers of Polish geothermal energy 

C 4-Manufacturing skills develop and present basic solutions legible engineering problem, including the results of the calculations and drawing documentation concerning the design of geothermal and agrothermal installations


	SUBJECT EDUCATIONAL EFFECTS 

relating to knowledge:
PEK_W01 – has knowledge of basic geological periods and regions of the country where there are geothermal sources and their characteristics 

PEK_W02 – heat flow calculation algorithms knows and endurance in geothermal installations and agrotemal

PEK_W03 – knows the rules of the installation of a geothermal in different technological systems 

PEK_W04 – has knowledge of legal status and cost estimating while deciding on the construction of geothermal shots

relating to skills:
PEK_U01 – can execute localization geothermal installation tour

PEK_U02 – It can assess the viability of geothermal installations

PEK_U03 – can perform conceptual design instance using geothermal heat heating


	PROGRAMME CONTENT

	Form of classes – lecture
	Number

 of hours

	Lec 1
	General messages about geothermal power along with the types of geological and geothermal pools forming holes
	2



	Lec 2
	Geothermal energy land
	2

	Lec 3
	General characteristics of the geothermal system components heat. Cost of production of geothermal energy
	2

	Lec 4
	Technologies use heat from the geothermal water for the needs of the economy
	2

	Lec 5
	Basic thermal calculations for agrotermicznej Setup dependencies using warm geothermal waters
	2

	Lec 6
	Heat geoetermalnego heating customers adapt a heat source and heat role the energy waste and geothermal energy in the environment
	2

	Lec 7
	Power plants, thermal power stations and heating plants to fuel conventional heat-assisted geotermalnym in Poland and all over the world
	2

	Lec 8
	Seminar on literacy
	1

	
	Total hours
	15


	Form of classes – class
	Number

 of hours

	Cl 1
	Objective, scope and output of design to installation. Implementation of the localization of the sampling frame
	2

	Cl 2
	Calculation of the profitability of construction of geothermal installations and identify energy effects
	2

	Cl 3
	Calculate the cost of implementation of geothermal well drilling
	3

	Cl 4
	Thermal calculation and experimental design concept using geothermal energy heating
	2

	Cl 5
	The calculation of hydraulic-hydraulic resistance calculations and dips in pressure in the installation agrotermicznej.
	3

	Cl 6
	Auxiliary calculations-for selection of control valves agrotermicznej installation
	2

	Cl 7
	Passing
	1

	
	Total hours
	15


	 TEACHING TOOLS USED

	N1 – informative lecture using traditional means of presentation

N2 – Lab: presentation of the algorithm solution to problem set

N3 – Lab: control and discussion of results for calculation of drawdowns

N4 – consultation

N5 – own work student


 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_W04
	Colloquium


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

	C
	PEK_U01( PEK_U03
	Colloquium


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:

[1]  Nowak W., Kabat M., Kujawa T., Systemy pozyskiwania i wykorzystywania energii geotermicznej, Pol. Szczecińska , Szczecin 2000

[2]  Nowak W., Stachel A. Borsukiewicz – Gozdur A.,  Zastosowania odnawialnych źródeł energii Pol. Szczecińska , Szczecin 2008

[3]  Czasopismo” Technika poszukiwań geologicznych Geosynoptyka i Geotermia”, PAN IGSMiE

ADDITIONAL LITERATURE:

[1]  Szargut ,Termodynamika, PWN, Warszawa 1974

[2]  Romer E.  Miernictwo przemysłowe, WNT. Warszawa 1970

[3]  Górecki W., Adamczyk A., Szczepański A., Szklarczyk T., Atlas wód geotermalnych niżu polskiego, AGH, Kraków 1990

[4]  Kubas K, Zabokrzycki J., Prace w/w tematu wydane przez Politechnikę Wrocławską, seria PRE


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

	Krzysztof Kubas, Krzysztof.kubas@pwr.wroc.pl 


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Energetyka geotermalna
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY  Power Engineering 
AND SPECIALIZATION Renewable Sources of Energy
	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
	S2OZE_W07
	C1
	Lec 1, Lec 2
	N1, N3, N4, N5

	PEK_W02
	
	C2
	Lec 5
	

	PEK_W03
	
	C3
	Lec 3, Lec 4, Lec 6, Lec 7
	

	PEK_W04
	
	C4
	Lec 3
	

	PEK_U01
	S2OZE_U09
	C1
	Cl 1
	N2, N3, N4, N5

	PEK_U02
	
	C2
	Cl 2(Cl 3
	

	PEK_U03
	
	C1÷ C4
	Cl 2(Cl 6
	


1

