Modelarea numerica a campului electromagnetic

Obiectiv principal
Familiarizarea cu principalele aspecte legate de
modelarea numerica a campului electromagnetic,
precum si cu diferite metode si tehnici utilizate pentru
aceasta.

Curs
2 ore/saptamana, total 28 ore

¢ Notiuni introductive. Marimile campului
electromagnetic. Ecuatiile campului
electromagnetic.

o Regimurile campului electromagnetic: ecuatii,
particularitati, conditii de unicitate.

e Formulari ale problemelor de camp
electromagnetic.

¢ Metoda diferentelor finite. Formularea metodei.
Aspecte privind discretizarea ecuatiilor pentru
probleme unidimensionale si bidimensionale.

o Metoda volumelor finite. Formularea metodei.
Aspecte privind discretizarea ecuatiilor pentru
probleme de camp electric si de camp
magnetic.

o Metoda elementelor finite. Formularea metodei.
Aspecte privind discretizarea ecuatjilor
campului.

¢ Metoda integralelor finite. Formularea metodei.
Aspecte privind discretizarea ecuatiilor.

Laborator
2 ore/saptamana, total 28 ore

e Prezentarea normelor de securitate, protectia
muncii si a regulilor P.S.I. Prezentarea lucrarilor
de laborator.

e Metoda elementelor finite. Programul
QuickField. Aplicatii pentru camp electrostatic.

¢ Metoda elementelor finite. Programul
QuickField. Aplicatii pentru camp magnetic
stationar si cvasistationar (c.c. si c.a.)

¢ Metoda elementelor finite. Programul FEMM.
Aplicatii pentru camp electrostatic.

e Metoda elementelor finite. Programul FEMM.
Aplicatii pentru cAmp magnetic stationar i
cvasistationar (c.c. si c.a.)

¢ Metoda diferentelor finite. Probleme
unidimensionale si bidimensionale. Probleme
de camp electrostatic

¢ Metoda diferentelor finite. Probleme
unidimensionale si bidimensionale. Probleme
de camp magnetic stationar.

e Modelarea numerica a campului
electromagnetic in cablul coaxial, Tn regim
stationar: campul electric; campul magnetic.

e Formularea si rezolvarea unei probleme
ingineresti noi, folosind cunostintele acumulate.

o Incheierea situatiei la laborator. Testare finala

Numerical modeling of electromagnetic field

Course Objective

Become familiar with the main aspects related to the
numerical modeling of the electromagnetic field, as
well as with the different methods and techniques used

for it.

Course

2 hours weekly, 28 hours total
Introduction. The quantities of the
electromagnetic field. Equations of the
electromagnetic field.
The electromagnetic field regimes: equations,
particularities, conditions of uniqueness.
Formulations of electromagnetic field problems.
Finite difference method. Formulation of the
method. Aspects regarding the discretization
(meshing) of the equations for one-dimensional
and two-dimensional problems.
Finite volume method. Formulation of the
method. Aspects regarding the discretization of
the equations for electric field and magnetic
field problems.
Finite element method. Formulation of the
method. Aspects regarding the discretization of
field equations.
Finite integral methods. Formulation of the
method. Aspects regarding the discretization of
the equations.

Laboratory

2 hours weekly, 28 hours total
Presentation of safety rules. Presentation of
laboratory works.
Finite element method. QuickField software.
Applications for electrostatic field.
Finite element method. QuickField software.
Applications for stationary and quasi-stationary
magnetic field (dc and ac)
Finite element method. FEMM software.
Applications for electrostatic field.
Finite element method. FEMM software.
Applications for stationary and quasi-stationary
magnetic field (dc and ac)
Finite difference method. One-dimensional and
two-dimensional problems. Electrostatic field
problems
Finite difference method. One-dimensional and
two-dimensional problems. Stationary magnetic
field problems.
Numerical modeling of electromagnetic field in
coaxial cable in stationary regime: electric field;
magnetic field.
Formulating and solving a new engineering
problem using the accumulated knowledge.
Finalizing the lab activity. Final test.



