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COURSE  DESCRIPTION
	1. Course title: electromagnetic field theory
	2. Course code Es1-18-IV

	3. Validity of course description: 2016/2017

	4. Level of studies: 1st cycle of higher education

	5. Mode of studies:  intramural studies

	6. Field of study: Electrical engineering
	(RE)

	7. Profile of studies: general academic

	8. Programme: all

	9. Semester: IV

	10. Faculty teaching the course: Faculty of Electrical Engineering, Institute of Electrical Engineering

	11. Course instructor: Marcin Sowa, PhD (EEng)

	12. Course classification: common courses

	13. Course status: compulsory

	14. Language of instruction: English

	15. Pre-requisite qualifications: 

The basic introductory courses are the same  as for the Electromagnetic Field Theory course on semester III, the course which the student should have passed if attending to the described course on semester IV.

Additionally, the student should have knowledge on the application of vector analyses in electromagnetic field theory, understand and be able to apply the laws of electromagnetism in electrostatics, magnetostatics and current flow problems.

	16. Course objectives: 
The course objective is the supplementation of knowledge on the theory of electromagnetic fields through an understanding of phenomena in selected problems in steady states, gaining knowledge on analytical solutions of problems emerging from electromagnetic field analyses on real objects (including the application of the Poynting vector in computations of power losses, computation of forces, determination of field distributions for given differential equations and imposed boundary conditions), gaining knowledge on numerical methods applied in electromagnetic field theory, the study of modeling of electronic devices in perspective of electromagnetic field phenomena.

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code


	1.
	Can solve differential and integral calculus problems emerging from laws of electromagnetism, has knowledge on the application of linear algebra in electromagnetic field theory
	Completion of computation tasks
	Lectures, classes
	K_W01+

	2.
	Has knowledge on electromagnetism, knows the application of Maxwell’s laws, the application of the Poynting vector
	Completion of computation tasks
	Lectures, classes
	K_W02++
K_W07++

	3.
	Is aware of the manner in which the electromagnetic field acts. Has knowledge on the necessity of electric and magnetic field screening because of the disturbances it can cause in electronic devices.
	Completion of computation tasks
	Lectures, classes
	K_K02+

	4. 
	Has the ability to reliably evaluate electronic devices in perspective of electromagnetic compatibility, can compare structures in perspective of selected physical quantities.
	Completion of computation tasks
	Lectures, classes
	K_U08++

K_U14+

K_U15+

K_U18+


	5.
	Can apply analytical and numerical methods in solving wave equations in order to determine the electromagnetic field distribution for imposed boundary conditions.
	Completion of computation tasks
	Classes
	K_W04+
K_U22++

	6.
	Knows the role of modeling with an application of electromagnetic field theory in selected branches of electrical engineering (circuit theory, power systems, electrical machines)
	Completion of computation tasks
	Lectures, classes
	K_W14+

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory
Lecture - 30 h., Classes - 15 h

	19. Syllabus description:
Lecture:
Electrical displacement currents; electromagnetic field in free space, in conducting media and dielectrics;

Maxwell’s equations for sinusoidal fields;

Poynting’s vector in time and complex form;

electromagnetic waves;

introduction to analytical and numerical methods for solving equations of the electromagnetic field;
the finite difference method, the finite element method, the boundary element method;

forces in the electromagnetic field

Classes:
computations of electromagnetic field problems with analytical and numerical methods; computations of forces, power losses, electric and magnetic field energy


	20. Examination: no


	21. Primary sources:

Frankl D.R.: Electromagnetic theory. Englewood Cliffs. New Jersey, 1986.

Moon P., Spencer D. E.: Foundations of electrodynamics. D. Van Nostrand Company, New York, 1980.



	22. Secondary sources:
Mrozynski G., Stallein M.: Electromagnetic Field Theory – A collection of problems. Springer Vieweg. 2013.

Bhag Singh Guru and Hüseyin R. Hiziroğlu. Electromagnetic field theory fundamentals - 2nd ed. - Cambridge : Cambridge University Press, cop. 2004.


	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
 30 h / 20 h – including literature review, complementation of the material presented during lectures (10 h), preparation for lectures (10 h)
2

Classes
15 h / 25 h – review and analysis of the material analyzed during classes (5 h), getting prepared to solve problems during classes (20 h)
3

Laboratory
/

4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45 h / 45 h


	24. Total hours:90

	25. Number of  ECTS credits: 3

	26. Number of ECTS credits  allocated for contact hours: 2

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 0

	26. Comments:
The course is the second part of a whole cycle of courses in Electromagnetic Field Theory. It is the continuation of the Electromagnetic Field Theory course on semester III. It has its continuation in the form of a seminar in semester V.
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