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I. INTRODUCTION

Recently, interest in small-scale wind power
applications increased. Direct drive generators
are usually used instead of conventional gener-
ators combined with a reduction gear, because
of the reduced number of construction ele-
ments and the lower maintenance costs. The
direct driven generators are characterized by
hlghtorgues at_low speeds. Moreov_er, the S.hafF\ets to reduce the eddy current losses in the
speed is not fixed due to the variable Wmdmagnets obtaining a high winding factor by
speed. Therefore, when evaluating the perfor- !

.using a custom combination of the individual
mance of the generator, the annual year electnctator coils

energy output is taken into account instead ofS . .
To perform simulations and parameter op-

the power output at fixed speed. timizations, analytical as well as finite ele-
II. AXIAL FLUX PERMANENT MAGNET ments models (FEM) are used. As the ax-
GENERATOR ial flux machine has a 3D structure, 3D FEM
. . should be used. However, a good approxima-
The high torques at low speeds require sy, g gpained by using a multilayer 2D model

tom machines. The axial flux permanent Magt which the calculation time is much shorter

net synchronous generator (AFPMSG) (Fig. 1)thatn a full 3D FEM. Afterwards, the simulated
has a high torque to volume ratio and may ;

therefore be appropriate for direct driven wind
energy applications [1]. The number of pole
pairs is chosen high to obtain a sufficient fre- I1l. CONCLUSION
quency at low speeds.

igure 1. The axial flux permanent magnet syn-
chronous generator (AFPMSG)

results are compared with measurements per-
formed on a prototype machine.

By optimizing the geometry of the AF-

In th.'s.' research, the empha5|s is placed orIE’MSM and introducing some measures to re-
the efficiency of the machine. Therefore, sev- . L
uce the losses, a high efficient generator for

eral measures are proposed and evaluated a?small scale wind enerav aoplication is ob
improve efficiency of the machine i.e. con- . . - gy app

O tained with an efficiency of more than 95%.
centrated windings to reduce the copper losses,
grain oriented material in the stator teeth to re- REEERENCES
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