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Characteristics Analysis of a Direct-Drive AFPM Generator for 5SkW Wind Turbine
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Abstract - Nowadays, the global interests are concentrated on
the preserving of the clean environment, and the diminishing of
the dependence on the fossil energy. and among the possible
alternative energies, the wind turbine generating system is
considered to be the best suited to produce high efficiency
energy, without affecting the natural environment.

The permanent magnet generators were been used for the wind
power generating, for long time, with continuous efforts to
improve the generating efficiency. And the latest trend on it is to
develop an AFPM(Axial Flux Permanent Magnetitype, which is
composed in the structure of rotor and stator shaped in the disc
forms, and the direction of the flux at the air gap runs in
parallel to the shaft. This thesis is on the study concerning with
the analysis of the characteristics of the 5 kW at 300rpm direct
drive AFPM generator which is suitable for the small scale wind
turbine generating system. In it, the Electro-magnetically
Coreless AFPM was been analyzed, the prototype generators
been made, concentrated on interpreting the characteristics of the
power output, and verifying it through the theoretical study and
practical tests.
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{Fig 1> Construction of Coreless AFPM Machine
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<Fig 2> Permanent magnet and coil position

G e Agdest 45 gkl gAUel FF el 9HEdE, &

FTANE ZEY B TR A% e B FYHE FAR 5

UG AFPM ¥H719 4% 717188 4 (D% 3k
e,,=£uNDBave(Rz"R2~) (L

A7IM et 7IAAA AHAEE N,& 24959945, pE 35

B .t ¥59 ¥4 Ud=E Jehiy . R9 R r‘:— %9 4
ol z4ol HAahis HuA WAt R E svjay, Be ¥39 2
$Y5E vehdn

AFPM E4719 2714 238 A gAY {71148 94 &
Ex dfo] oite YHEch mea ¢dr] & Yo 29 ATy §
Ao #7718 T AR ols] AdsA Ao wds) de a2y
A Aol &¥ Eelectric loading Jo FTA M Y2E A4 23 F
Fue] 24 YRd ol dAsoidnh wHrle] HAEEN nYEd

P 42 derd 4 g,

Pom=4n2]kpan;eRi(Ri— R?) {2)

2.3 FEME 0|8% 1| Si2 M

£ sfdME FELL0NYEFEM 3D)E ARt oy e &
2 i4g LYsige. ojgat T o] gl gl viFEE o
TN Jo] M2 & FN-S)o] HEE FAUL ojg} P Fzo
2= A7 Fig 2ol Hept Aok 97 AN 237 dA6A FF
olsh A4 Awst AHY At e FH dE 34 YE H& 3
29 FERLAUEFEM SR ABdolde B8 4 FS Fig 3 Fig. 4
of Gehlich 4% HdA A4 Atole] FI3Aole Brumelw FF A%
WEE Max 065 Toloh 344 sidye 448 Y] 2 3“*4"‘1*1 2
£33 FEoA 29 g4 FUES & 7 Aok o A T3
A Elﬂ% Hastx) Fan AHE 7Y Mol 4= TS
3, sldA disc 7o) ol A4 EE UYL

~ 773 -~



<Fig 3> Flux density distribution at stator
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<Fig 5> Prototype AFPM Generator

<Table 1> Specification of a prototype AFPM machine

Power 5 kW
Speed 300 rpm
Number of phase 3
Number of pole 24
Number of coil/phase 12
Number of turn/coil 106
Magnet type NdFeB
Resistance/phase 283 8
Inductance/line-line 49.66 mH
Outer diameter 420 mm
Inner diameter 230 mm
Stator thickness 12 mm
Magnet thickness 10 mm
Air gap 15 mm
Total weight 62 kg
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<Fig 6> No-load Voltage vs. rpm
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{Fig 7> Temperature rise at 300rpm and output power
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