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	FACULTY OF MECHANICAL AND POWER ENGINEERING
SUBJECT CARD
Name in Polish                             Przepływy i wymiana ciepła w reaktorach jądrowych
Name in English                           Heat Transfer and Mass Flow in Nuclear Reactors

Main field of study                       Power Engineering
Specialization                               Nuclear Power Engineering
Level and form of studies 
       2nd level, full-time
Kind of subject 

       optional-specialization
Subject code     

       ESN0878
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 
Competence in the field of physics, chemistry, mathematics, thermodynamics, fluid mechanics, mechanics and materials strength


	SUBJECT OBJECTIVES
C1 – providing knowledge about heat transfer in nuclear reactors
C2 – providing knowledge about flows  in nuclear reactors
C3 – providing knowledge about nuclear reactors thermal safety
C4 – developing skills of calculating thermodynamic and flow processes, and heat transfer occurring in PWR, BWR and CANDU nuclear reactors


	SUBJECT EDUCATIONAL EFFECTS 

relating to knowledge:

PEK_W01 – knowledge about concepts of flow and heat transfer in nuclear reactors

PEK_W02 – knowledge about physical basis of nuclear reactor operation

PEK_W03 – knowledge about physical laws of heat transfer in fuel elements of PWR, BWR and CANDU reactors
PEK_W04 –  knowledge about convection processes in nuclear reactor
PEK_W05 – knowledge about non-stationary heat transfer processes in nuclear reactor
PEK_W06 – knowledge about nuclear reactor thermal safety
PEK_W07 – knowledge about determining the flow and hydraulic resistance of the reactor and reactor fittings
relating to skills:

PEK_U01 – skills to calculate heat transfer in a variety of partitions configurations used in nuclear reactors
PEK_U02 – skills to calculate heat transfer in the presence of internal heat sources for PWR, BWR and CANDU reactor fuel elements
PEK_U03 – skills to calculate convective heat transfer in the vicinity of the fuel rods and fuel assemblies in PWR, BWR and CANDU reactors
PEK_U04 – skills to calculate hydraulic resistance in the vicinity of the fuel rods and the reactor core


	PROGRAMME CONTENT

	Form of classes - lecture
	Number

 of hours

	Lec1
	Organizational issues. Basic concepts related to the description of the heat transfer and flow in nuclear reactors - used quantities and their units. Physical fundamentals of nuclear reactor operation.
	2

	Lec2
	Fundamentals of heat exchange processes in the reactors. The heat conduction and the heat transfer through the flat, cylindrical and spherical barrier.
	2

	Lec3
	The problem of heat transfer in the presence of internal heat sources on the example of  PWR, BWR and CANDU reactor fuel elements - Part 1
	2

	Lec4
	The problem of heat transfer in the presence of internal heat sources on the example of  PWR, BWR and CANDU reactor fuel elements - Part 2
	2

	Lec5
	Forced convection, evaporation, boiling in the flow - physical basics and criteria equations
	2

	Lec6
	Analysis of convection processes in the vicinity of the fuel rods and fuel 
assemblies in PWR, BWR and CANDU reactor core - Part 1
	2

	Lec7
	Analysis of convection processes in the vicinity of the fuel rods and fuel assemblies in PWR, BWR and CANDU reactor core - Part 2
	2

	Lec8
	Analysis and modeling of heat transfer in the reactor core including the burning of fuel issues.
	2

	Lec9
	Analysis of uncontrolled heat release process in the reactor core
	2

	Lec10
	Terms of reactor thermal stability and security
	2

	Lec11
	Flows in nuclear reactors - the fundamental rights and concepts
	2

	Lec12
	Determination of the hydraulic resistance in the reactor
	2

	Lec13
	Coolant flow in the vicinity of the fuel rods
	2

	Lec14
	Coolant flow in pipes and reactor fittings 
	2

	Lec15
	Final test
	2

	
	Total hours
	30


	Form of classes - class 
	Number

 of hours

	Cl1
	Organizational issues. Calculations of the heat conduction and the heat transfer through the flat, cylindrical and spherical barrier.
	2

	Cl2
	Calculations of heat transfer in the presence of internal heat sources on the example of  PWR, BWR and CANDU reactor fuel elements - Part 1
	2

	Cl3
	Calculations of heat transfer in the presence of internal heat sources on the example of  PWR, BWR and CANDU reactor fuel elements - Part 2
	2

	Cl4
	Calculations of convective heat transfer in the vicinity of the fuel rods and fuel assemblies in PWR, BWR and CANDU reactor core - Part 1
	2

	Cl5
	Calculations of convective heat transfer in the vicinity of the fuel rods and fuel assemblies in PWR, BWR and CANDU reactor core - Part 2
	2

	Cl6
	Calculations of the hydraulic resistance in the vicinity of the fuel rods
	2

	Cl7
	Reactor hydraulic calculations 
	2

	Cl8
	Final test
	1

	
	Total hours
	15


	TEACHING TOOLS USED

	N1. Multimedia presentation
N2. Classes
N3. Consultation hours


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
	Final test


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT  - classes
	Evaluation
F – forming (during semester), 

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

	C
	PEK_U01 – PEK_U04
	Final test


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE :

[1]  Z. Celiński: Energetyka jądrowa, PWN, Warszawa, 1991 (in Polish)
[2]  M. Lech: Elektrownie jądrowe, Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław, 1992 (in Polish)
[3]  D. Laudyn, F. Strzelczyk, M. Pawlik: Elektrownie, WNT, Warszawa, 2006 (in Polish)
[4]  Szargut J.: Termodynamika techniczna, Wyd. Politechniki Śląskiej, 2011 (in Polish)
[5]  Szargut J.: Zadania z termodynamiki technicznej. Wyd. Politechniki Śląskiej, 2011 (in Polish)
[6]  Kostowski E.: Zbiór zadań z przepływu ciepła. Wyd. Politechniki Śląskiej, 2011 (in Polish)



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

	Piotr Kolasiński, piotr.kolasinski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Przepływy i wymiana ciepła w reaktorach jądrowych
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Power Engineering
AND SPECIALIZATION Nuclear Power Engineering
	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
	S2ENJ_W01
	C1
	Lec1, Lec2
	N1, N3

	PEK_W02
	
	C1
	Lec3, Lec4
	

	PEK_W03
	
	C1
	Lec5, Lec6
	

	PEK_W04
	
	C1
	Lec7, Lec8
	

	PEK_W05
	
	C3
	Lec9
	

	PEK_W06
	
	C3
	Lec10
	

	PEK_W07
	
	C2
	Lec11(Lec 14
	

	PEK_U01
	S2ENJ_U01
	C4
	Cl1, Cl2
	N2, N3

	PEK_U02
	
	C4
	Cl3, Cl4
	

	PEK_U03
	
	C4
	Cl5, Cl6
	

	PEK_U04
	
	C4
	Cl7, Cl8
	


4

