The 10" International IGTE Symposium
on

Numerical Field Calculation

in Electrical Engineering

16 — 18 September 2002, Graz, Austria

| Department for Fundamentais and Theory |
in Electrical Engineering (IGTE) i

Graz University of Technology




Content

ied lecture O1-1 Monday, 16 September, 10:10 - [0:50

Electromagnetic fields and human body: a new challenge for the electromagnetic field computation
Nicolas A

wisession O1-2to O1-5  Monday, 16 September, 10:50 - [2:10

Consistent diagonal constitutive matrices and "conformal" Yee-like schemes

Bossavit A

Restoring Continuity Between First-Order F.E. Meshes

Brady G., O'Dwyer J.

Tradeoff between Informarion and Computability: a Technique for Automated Topological
Suuriniemi S., Kettunen L.

Improved Grouping Scheme and Meshing Strategies for the Fast Multipole Method

Buchau A., Hafla W., Groh F., Rucker W.M.

~os1er session Monday, 16 September, 14:00 - 15:40

Muitimedia tools in Education about EMF & EMC-Basics

Abart A., Becker E., Logar A, Preis K., Schmautzer E.

Advanced Modeling of Induction Coils for Fast Actuators in a Large Binocular Telescope
Barmada S., Del Vecchio C., Rizzo R.

A Quasi-Analytic Model for Remote-Field Eddy Current Inspection

Barmada S., Musolino A., Rizzo R

¢learning System for the Theory of Electrical Engineering

Benesova Z., Kropik P., Teply J.

Finite Element Optimization of Tubular Linear Permanent Magnet Motor

Canova A., Gruosso G., Repetto M.

Reconstruction of Inhomogencities in Fluids by means of Capacitance Tomography

Brandstatter B., Holler G

A Practical Course for Teaching Fundamental Optimization Techniques in Electrical Engineering
Brauer H., Kuilekov M.

Tabu search technique application for the shape reconstruction of defects in ferromagnetic tubes
based on magnetic flux leakage signals

Cranganu-Cretu B., Hantila L.F.

Optimizaton of PML parameters for 2D Laplaces equation with antisymmetrical or symmetrical
boundary conditions

Dedek L., Dedkova J., Valsa J.

Optimization of Magnetic Sensors for Current Reconstruction

Formisano A., Martone R.

Forward Problem for Inner Eddy Current Transducer with Rotating Magnetic Field

Grimberg R., Savin A, Steigmann R.

Analysis of Current Field in Hemispherical Multi-layer soil Structure using Double-Side

Zhao Z., Zhang B., Cui X., L L.

Calculation of Exiting Fields in BEM Magnetostatic Field Analysis

Kurgan E.

Robust Target Functions in Electromagnetic Design

Alotto P., Magele C., Renhart W, Steiner G., Weber A.

A Study of Planetary lonospheric Cavity using the TLM Numerical Method: Schumann Resonances

Molina-Cuberos G.J., Morente J.A., Porti J., Schwingenschuh K., Besser B., Lichtenegger H.ILM., Eichelberger

H.U., Salinas A.

The Method of Moments Applied to a Low Voltage-Driven Capillary- Electrophoresis Microchip
Nedelcu S., Watson J.H.P.

Numerical Modeling of the Induction Crucible Furnace -Optimization of the System Geometry
Pasca S., Tont D.

Design and optimization of nonuniform waveguides with FDTD using Time- Domain reflectometry
Reiche E., Siebold M., Uhlmznn F.H.

The design, realization and analysis of the performance of a device for the energization and
characterization of Magneto-Rheological Fluids

Rizzo R.

Force Calculation of a Levitating Coil

Ronai A, Ivanyi A., Barbarics T.

Optimization for High Voltage Composite Insulators

Sebestyén L.

The Cell Method for the solution of 3D Nenlinear Magnetostatic

Serra E., Trevisan F.

Errors in Electromagnetic Torque Determination for a two Phase Assynchronous Motor

Silaghi H.

Application of Genetic Algorithm in Electromagnetic field computation

Soleimani M

Strategically placed electrodes in three-dimensional impedance tomography

Stasiak M., Sikora J., Filipow ¢z F.S.

Computation of Low-frequency Electromagnetic Field Near Transmission Lines and Substations
Stih Z., Trkulja B.

Adjustment with magnetic fields

Szabo Z., lvanyi A.

Design of new insulator with capacity divider using 3D electric field calculation

Ticar L, Pihler J., Vorsic J., Biro O., Preis K.



Coupled Magneto-Thermo-F uid Analysis in Determination of Hot Spot Temperature in Self-Cooled
Dry-Type Power Transformers
~omirgdz G, Ginger S
Current Density and Temperature Distribution in Polymer Electrolyte Fuel Cell
[nfluence Of The Interaction of Voltage and Current Part on Measurement Properties of a Combined
instrument Transformer
~<sniewska L., Koszmider A.
=2 Numerical modeling of indust-ial processing by electromagnetic induction of ferromagnetic parts
—<uca T.. Cranganu-Cretu B., Arion M., Tarcau G.
The Evolution Of The Hardening Surface in the Controlled Casting Process
Maghiar T., Nagy S., Hantila [f - Nagy A.
= Fem Analysis And Testing of Magnetostrictive Effects in an Electrical Steel Sample
Mohammed O., Ganu S.C.. Liy 5., Kanai Y
Different Aspects of Magnetic Field Computation in Electrical Machines
Petkovska L., Cundev M. Cvetkovski G., Sarac V.
SRS Fourier analysis of currents and magnetic flux in transformers on load
Wiodarski Z., Wiodarska J.
E Computation of Transient Current Transformer Error Based on Coupled Field-Circuit Analysis
Yatchev |, Milenov |
Pl-23 Combining Electrical and Mechanical Analysis in an Object-Oriented Package for the Coupled
Calculation of an Induction Furnace
van Riesen D., Henneberger G.
S Fem'S Application For Determination the Variations of the Induction Machine Resistance because of
Electrical Alterations
Zaharinov K., Sotirov D., Mihov M., Colov A., Krumov A, Rizov P
=008 Destructive Forces in Large Power Transformers
Rizzo M., Savinj A Turowski J.
F o Application of the fast multipole method to the finite elemem-boundary element analyis of
electromechanical devices
Sabariego R., Gyselinck J.. Geuzane C., Dular P_, Legros W.
235 Microwaves Opportunities in Industry - Modeling of Microwave
Silaghi M.
- Integral Solution of Eddy Curreat Problems in Nonmagnetic Media
Dolezel 1., Solin P, Ulrych B., Hagkovec J.
S Coupled Electromagnetic and Temperature Field Distribution in the End Region of a Large Turbine
Generator under Different Operating Conditions
Stancheva R., latcheva [.
P21 Analysis of Circular Ridge Guides
Pregla R
O Shape Optimization of GIS Insulator Barriers Using Orthogonal Arrays
Hot K

" session O4-1 to 04-5 Wednesday 18 September, 8:30 - 10:10

= Accelerating Non-Linear Time-Harmonic Problems by a Hybrid Picard-Newton Approach
Vande Sande H., Boonen T, DeGersem H., Henrotte F., Hameyer K.

-2 Pulsed Electromagnetic Field Analysis in Soft Ferromagnetic Material (A Proposal for New TEAM
Workshop Problem)
Pantelyat M G., Henneberger G.

- Edge Element Computations of Eddy Currents in Laminated Materials
Liu Y., Bondeson A, Bergstrém R., Larson M.G., Samuelsson K.

- Comparison of the A-A,T- and the A-Formulation for the Computation of Transient Eddy-Current
Field Problems with Edge Elements
Kachler C., van Riesen D., Alberetz D., Henneberger G.

=3 Forward Simulations for Free Boundary Reconstruction in Magnetic Fluid Dynamics
Brauer H., Ziolkowski M., Dannemann M, Alexeevski D.

red lecture O4-6 Wednesday, 18 September, 10:30 - 17:10
-2 Approximate Prediction of Losses in Transformer Plates
Pavo J., Sebestyén 1., Gyiméthy Sz. , Biré O.

al session O4-7 10 04-9 Wednesday, 18 September, 11:10-12:10

- Perodic and Anti-periodic Symmetries in the Boundary Element Method Applied to a Claw-Pole
Rischmiiller V., Kurz S., Rain O., Rjesanow §.

L= Magnetic Force Caleulation in Magneto-Mechanical Coupled Problems
Mohammed O, Liu S., Ganu S.C,Kznai Y.

S=d An Efficient Solution Strategy for the HBFE Method
Bachinger F., Kaltenbacher M. Reitzmger S.

Zoster session Wednesday, 18 September. 1400 - 15:40

Investigation of Schumann Resonances with analytical and numerical Methods

Besser B, Schwingenschuh K., Lichtenegger H.I.M ., Eichelberger H.U., Molina-Cuberos G.J., Morente A

Porti J., Salinas A
P32 Synthetic Aperture Radar Simulation
Bémer E.

68

69

70

94

93



Abstracts -73 - 10th IGTE Symposium 2002
Different Aspects of Magnetic Field Computation in Electrical Machines

Lidija Petkovska, Milan Cundev, Goga Cvetkovski, Vasilija Sarac

Sts Cyril & Methodius University, Faculty of Electrical Engineering
Karpos I[I b.b., P.O. Box 574,1000 Skopje, Macedonia
e-mail: lidijap@etf.ukim.edu.mk

Digest

The Finite Element Method (FEM) in the recent years has been found as very attractive for the electromagnetic
field computation and an analysis of compound configurations, as electrical machines and electromagnetic devices

very important to have as exact as possible their parameters.

The appropriate geometrical and mathematical modelling of the compound motor configuration, especially in the
three dimensional domain outside of the magnetic core where the windings end-regions are distributed, is performed
by dividing the axial axis into several layers. For the purposes of three dimensional field modelling, the correspond-
ing mathematical model for different types of excitation, suitable to FEM calculations, will be derived. At the same
time, taking into account the magnetic anisotropy, if exist, and due to lamination of magnetic core, the different re-
luctivities along the coordinate axes will be taken into consideration. The mesh of finite elements, in every of the in-
vestigated objects, is particularly adjusted to convenient modelling of the movement of rotor. Calculations are carried
out for various load currents and for different rotor angular positions to the selected referential axis.

However, some types of electrical machines have complex configuration along the axial length, so it is very te-
dious to model them in the three dimensional domain. In this case, the authors suggest, as more practical, to use the
multi-sliced model of the machines, leading to the quasi three dimensional FEM computation of the magnetic field

For complex analysis of the steady-state behaviour of the previously mentioned electrical motors, it is necessary
to compute both electromagnetical and electromechanical quantities. These characteristics will be used as an appro-
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