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Design and Performance Analysis of Axial~-Fiux Permanent-Magnet Generator
for Wind Energy System Applications

Don-Ha HWANG?*, Do-Hyun KANG”. Yong-Joo KIM®,
Sung~-Woo BAE**, Kyeong-Ho CHOI**, Dong-Hee KIM**
*Korea Electrotechnology Research Institute (KERD., **Yeungnam University

Abstract - Permanent-magnet {(PM) synchronous
generator is feasible for use with a wind
turbine, because the generator for wind power
requires variable-speed generation, light weight,
and high torque. In this paper, basic design
and construction of an axial-flux permanent-
magnet generator with power output at 60
{Hz], 300 [r/min] for wind energy system is
introduced. Finite-element method (FEM) is
applied to analyze generator performance. In
order to save time, equivaient analysis model is
developed. The performance of the proposed
generator at no-load and resistive load are
compared, and power output and voltage at
various speed and loads are compared as well.
The results of FE analysis show that this PM
generator is a useful solution for small-scale
wind-turbine applications.
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Magnet thickness 9 (mm]
Br 1.2 (T}
Hic 700 (kA/m)
Recoil permeability 1.05
Demagnetization ~-0.05 (%/ °C]
Enable temperature 120 [ °C)
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No. of turns 56

EMF 226 (V]

Phase current 15.53 [A)

Max. current density 6 (A/mm?)

Conductor packing factor 0.65

Conductor diameter 3.5 (mm)

No. of slots/pole/phase 1

No. of slots/pole 3
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A ! Magnetic vector potential

v I Magnetic reluctivity
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