A hybrid Picard-Newton acceleration scheme for non-linear time-
harmonic problems

Hans Vande Sande, Atlas Copco Airpower, Wilrijk, Belgium

Tim Boonen, KU Leuven, Department of Computer Science, Leuven, Belgium

Herbert De Gersem, TU Darmstadt, Institut fiir Theorie Elektromagnetischer Felder, Darmstadt, Germany
Francois Henrotte and Kay Hameyer, RWTH Aachen, Institut fiir Elektrische Maschinen, Aachen, Germany

Abstract

Non-linear magnetic problems are commonly solved by iterative methods. This paper discusses the application of
the Picard-method and the Newton-method in the context of solving time-harmonic problems. It is shown that the
overall computation time can be decreased by initiating the non-linear solution process using Picard-iterations
and by switching to Newton-iterations as soon as an estimator indicates that this is appropriate. The estimator re-
lies on the equivalence between the Newton-method and the gradient based methods for minimizing non-linear
multivariate functions. The developed hybrid Picard-Newton method is applied for the simulation of the short-
circuit operation of a 400 kW four-pole induction motor. It is pointed out how the estimator can be used for solv-
ing multi-harmonic problems as well.

Address details 1°** author

dr. ir. Hans Vande Sande
Project Leader Product Development

Atlas Copco Airpower n.v.
Airtec Division

P.O. Box 101
Boomsesteenweg 957
B-2610 Wilrijk

Belgium

mailto:hans.vande.sande @be.atlascopco.com
Tel : +32 3401 93 90
Fax : +32 3 870 22 64

http://www.atlascopco.be/

Address details 2" author

ir. Tim Boonen

Katholieke Universiteit Leuven
Dept. Computer Science,
Celestijnenlaan 200A,

B-3001 Heverlee-Leuven,
Belgium.

tim.boonen @cs.kuleuven.ac.be
+32 16327829




Address details 3" author

dr. ir. Herbert De Gersem

Technische Universitidt Darmstadt

Institut fiir Theorie Elektromagnetischer Felder,
D-64289 Darmstadt

Germany

tel: +49 6151 164801

fax: +49 6151 164611
mail: degersem @temf.tu-darmstadt.de

Address details 4™ & 5™ author

Institut fuer Elektrische Maschinen
Lehrstuhl fuer elektromagnetische Energiewandlung

Dr. ir. Frangois Hnerotte
Univ.-Prof. Dr.-Ing. habil. Dr. h.c. Kay Hameyer

RWTH-Aachen
Schinkelstrasse 4, D-52056 Aachen

Tel.: +49 241 809 7636
Fax : +49-241-809 2270

e-mail: francois.henrotte @iem.rwth-aachen.de
e-mail: kay.hameyer @iem.rwth-aachen.de

http://www.iem.rwth-aachen.de




