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ABSTRACT

The present diploma thesis undertakes the design procedure of a synchronous
permanent magnet generator for smatale, wingpower electric generation. As
dominant optimization criterion has been adopted the optimization of power
density. In a first step the main specifications have been defined, and then the
design methodology has been developed and applied to determine the final

generator configuration.

The bibliographical overview in wind turbines has focused on applications to small
scale wind power systems. At the preliminary design phase theoretical formulae
have been used to determine the main dimensions of the active part of the

generator.

Concentrated non-overlapping fractionaslot winding has been selected and
appropriate poleslot combination has been adopted. A particular parametric design
procedure has been developed in order to optimize the generator dimensions by
using sensitivity analysis teclgues. The final determination of the generator
dimensions has been performed by using modeling based on the finite element
method and the steadgtate performance has been computed through detailed
field analysis. The same design procedure has been regetite integral slot
winding case in order to compare the results with the fractional slot winding
generator ones. Moreover, the determination of the dynamic model parameters of

both generators designed has been performed.

The above mentioned analysis Haeen carried out by using software packages
based on the finite element method for the magnetic field analysis and numerical
time integration methodologies for differential equations solution (FEMM and

Matlab, respectively).



Keywords: Wind-turbines, pemanent magnet generators, finite element method,

sensitivity analysis techniques.
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