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Design and Steady-state Electromagnetic Analysis of a Wind Energy Generator
with Permanent Magnet
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Abstract - This paper presents the design and
finite-element(FE) analysis of an axial-flux
permanent-magnet synchronous generator using
neodymium-iron-boron (NdFeB) magnets for
directly coupled wind turbines. For the high
energy density and light weight, an axial-flux
permanent-magnet(PM) generator type is used.
The simple magnetic equivalent circuit approach
is used for initial design iteration, and the
finite-~element method is applied to analyze the
detailed characteristics.
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Rated power 10000 [VA]
Rated speed 300 [rpm]
Rated voltage 380 [V]
No. of poles 24

No. of phases 3

Type Axial
Phase connection Y
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Magnet thickness 9 [mm}

Br 1.2 [T}

Hic 700 [kA/m]
Recoil Per. 1.05
Demagnetization -0.05 [%/T]
Enable Temp 120 [TC]
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No. of turns 56
EMF 226 [V]
Phase current 1553 [A]
Max. current density 6 [A/mm?

Conductor packing factor 0.65

Conductor diameter 35 [mm]
No. of slots/pole/phase 1
No. of slots/pole 3
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Magnet thickness 9 {mm]

Magnet outer arc length  44.19 [mm]
Magnet inner arc length  30.05 {mml
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A : Magnetic vector potential
v i Magnetic reluctivity
B, : Remanent magnetic flux density
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