A METAOPTIMIZATION APPROACH TO THE PARETO OPTIMAL DESIGN OF MULTIPLE WINDINGS SOLENOIDS

P. Di Barba, M. Farina, A. Savini Department of Electrical Engineering, University of Pavia, I27100 Pavia, Italy

Abstract

The optimization of air cored solenoids, when homogeneity of internal magnetic field and stray field value are stated as objectives, seems to be a particularly suited problem to test various non deterministic shape optimization techniques.

In this direction various configurations of actively shielded solenoids with multiple windings are considered, starting from the simplest Loney-like with 3 windings and 2 design variables up to a more realistic one with 8 windings and 8 design variables.

In all cases a detailed study of both objective functions has been made to justify the use of an evolution strategy algorithm; a goal attainment formulation of the multicriteria has been chosen and tested for all coils configurations .

When using nondeterministic optimization algorithm it is common that efficiency of the method heavily depends on various parameters that must be tuned correctly for every different problem to be solved. In order to set the best tuning of parameters of a given algorithm the latter could be considered as auxiliary design variables; this way a metaoptimization procedure has been performed.

Finally a Pareto optimal set evaluation has been implemented to solve the problem of the starting point-solution sensitivity; a possible Pareto optima sorting criterion is proposed as an opportunity for the designer to chose among a set of Optimal solutions.

References

[1] C.A. Borghi, P. Di Barba, M. Fabbri and A. Savini, "Multicriteria optimization of Loney’s solenoid: a new benchmark problem in magnetostatics", Intl. Workshop on Optimization and Inverse Problems in Electromagnetism, Jyvaskyla, August 7-9, 1998.

[2] P. Di Barba and A. Savini, "Global optimization of Loney’s solenoid by means of a deterministic approach", Int. J. of Applied Electromagnetics and Mechanics 6 (1995) 247-254.

[3] C.A. Borghi, P. Di Barba, M. Fabbri and A. Savini, "A Comparative Study of the Loney’s Solenoid by Different Techniques of Global Optimization", 4th Int. Workshop on Optimization and Inverse Problems in Electromagnetism, Brno, June 1996.

[4] P. Neittaanmaki, M. Rudnicki and A. Savini: Inverse Problems and Optimal Design in Electricity and Magnetism. Oxford Science Publications, 1996.

[5] H. Eschenauer, J. Koski and A. Osyczka: Multicriteria Design Optimization. Procedures and Applications.

Springer-Verlag, Berlin, 1990.