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Design and Characteristics Analysis of Dual Air-Gap Axial-Flux type
Permanent-Magnet Synchronous Generator

Sung-Woo Bae’, Don-Ha Hwang™, Do-Hyun Kang”, Yong-Joo Kim"~, Kyeong-Ho Choi ",
Korea Electrotechnology Research Institute (KERI)”,

Yeungnam University’,

Abstract - This paper presents the decsign and
characteristics analysis of axial-flux permanent-
magnet (PM) synchronous generator of two air-gap.
Dual axial-flux type PM synchronous generator
commonly appears in applications where the gencrator
axial dimension is more limited than the radial
dimension. The strengths of dual axial-flux generator
include ; (1) by employing two air-gaps, the rotor-
stator attractive forces are balanced and no net axial
or thrust load appears on the generator bearings ; {(2)
heat produced by the stator windings appears on the
outside of the generator, making it relatively easy to
remove, and so on. In this paper, the simple
magnetic equivalent circuit approach is used for initial
design iteration, and the finite-element method is
applied to analyze the detailed characteristics. The
test results of driving characteristics are presented as
well. The results are very similar to predicted
performance of design.
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2.2 Magnetic Circuit Analysis

2lel 33 DAAE JHAE Y49 FwEsE
57} A7z AN H22 vehid 19 3%
20, A7) sABzN 24A AN YdLE 2
AL, ZojgE AVNZE dAHY AN 2EE
THART, AFANY Huld2s 74N F4 B
29 #¢ 37} Hojd2 Poz 19 3 (s 2ol g
sEn. 94714 97AHY Heldat P,=P,+2Py
o Re g,

o/ 9’/2
<;zn. o M
AA

\ikd g.%/t
L@ Sm w3 C}% j&o =

Amt
AAA

R AAL
S
> 2Ry 2Ry
P
of?

(a) A7 57182 (b) o] B7H3=2
I8 3. A7) B8z o el &g
2709 Aol AF AL R, FIAMe A4
Hulgdx Poof 8 tg3 o] ved 5 Uk

P8
O/2= P8+ P O

AA

AA

O,=—d0
RS Y S ) i
A4 (1F 4 Qe e FIE& F2E

N A% §AE Ho2 HEWE ¢ 4+ 4

e} E3¢ 2E YA ANz FeuckE )

o FFE P 2% 39 ASole F59 golrt 24

7} s}ug Fol M) Holdae PJ/27) B

o—153 331}-‘- LR7IN FFEAY Huldxe

’5] (3)03 yved ¢ ok

P = LR
m i

.Sl
Y
o

4 (3ollM FFANe] gy Ane o2 g
A-=7Vl-— (Rg_R%)_l’/(fo—R;)=d,"ﬁ:(Ri—R¥)

A71M, and FFAME Fgo BE ¥l-Eoln,

2.3 Electrical Magnetic Circuit Analysis
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No. of turns 56
EMF 226 [V]
Phase current 1553 {A]
Max. current density 4 (A/mm®]
Conductor packing factor 0.65
Conductor diameter 35 [mm]
No. of slots/pole/phase 1
No.of slots/pole 3
Carter-coff. 1.007
Air~gap flux density 0.446
Air-gap flux [kG] 0.752
Air-gap length 15 [mm]
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o 71A,
A : Magnetic vector potential
v Magnetic reluctivity
B, : Permanent magnetic flux density
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