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Analysis of Steady and Transient-State Characteristics of Axial-Flux
Permanent-Magnet Wind-Turbine Generator

DH. Hwang®, D.H. Kang", Y.J. Kim", KH. Choi™, SSW. Bae™, D.H. Kim™
Korea Electrotechnology Research Institute”, Kyungbuk College™, Yeungnam Univ.”™

ABSTRACT

The paper discuses characteristics of an
axial-flux permanent-magnet generator for a
gearless wind energy system which aims to be
satisfied with variable operating conditions.
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 at
variable load. The results of FE analysis show
this generator is feasible for use with a wind
turbine.
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1
ITEM ITEM | DESCRIP- | ITEM

NO DESCRIPTION NO TION NO DESCRIPTION

1 FRAME 8 ROTOR3 15 AU

2 L-ERACKET 9 CORE 16 SATFYEO|ZE

3 R-BRACKET 10 SHAFT 17 SAFPEO|HE

4 STATOR 11 KEY 18 | BERING NUT,WASHER
5 ROTORIL 12 BEARING 19 OIL SEAL

6 Permanent Magnet 13 BASE 20 SPRING

7 ROTOR2 14 COIL 21 TERMINAL

38 1. FFA SHYUNY| HEHE
Fig. 1. Cross section of an permanent-magnet
wind-generator
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Table 1. Basic specification of wind generator

Rated power 10000 VA
Rated speed 300 rpm
Rated voltage 380 V
No. of poles 24

No. of phase 3

Type Axial
Phase connection Y

2, AN MY U A=
Table 2. Conductor spec. and coefficient

No. of turns 56
EMF [V] 226
Phase current [A] 1553
Max. current den [A/mm’] 6
Conductor packing factor 0.65
Conductor Dia.[mm] 35
No. of slots/pole/phase 1
No. of slots/pole 3
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Fig. 2. A picture of rotor for an permanent-
magnet wind-generator
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Fig. 3. A picture of stator for an permanent-
magnet wind-generator
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VX (v X A)— v X (B, =0

o} 714,
A : Magnetic vector potential
v © Magnetic reluctivity
B, ! Permanent magnetic flux density
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Fig. 4. Eguivalent model for characteristics
analysis
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Fig. 5. Air-gap magnetic flux density
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Fig. 6. External circuit for characteristics
analysis
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Fig. 7. Voltage as variable speed
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Fig. 8. Output characteristics for variable load
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