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Study on Efficiency Improvement of Compact Generator for Motorcycle
Daisuke Takeuchi, Toshihiko Noguchi (Shizuoka University)
Tetsuya Osakabe , Sinsaku Sako , Toshihisa Takagi (Suzuki Motor Corporation)

This paper describes a high-efficiency design of a motorcycle generator using an electromagnetic field analysis. The new design employs
optimum placement of permanent magnets, modification of the stator teeth shape, copper winding volume optimization, and so forth to

raise the efficiency comprehensively. The designed generator has achieved the maximum efficiency of 92.4 % , which is 12 points better

than the existing model.
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Fig 1. Existing generator.
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Table 1. Specifications of existing generator.

Normalized rotor diameter 1
Normalized stator diameter 0.839
Normalized axial length of iron core 0.108
Normalized air gap length 947x1073
Winding resistance 0.805 Q
Number of coil-turn per pole 37
Winding connection 12 series

Normalized thickness of iron core plate

9.02x107> (SPCC)

S TWz, 2T, AT —H g% SPCC DN DIEH % b
> T RGN (EMSP) 1228 B U R MR 21T - 7o fE 5, X 2
IR T & D I RIBICEAD LBEAER B B 2R 8
ptm kL7,

4. MERETL
4.1 HROHE

K3 &%k 2 ICEHBETVOWHR & FEH L RS, BE
TREKOBAIL, BRICX Yy 72T THAEICET S

© 2013 IEE Japan



3-35

PR 25 EFE R E R SRICHITFIR &

ITHE SN TND, FOTOREBEIZEE LW ERKE
WAL, BERELE P OERNICHERLELIET
W, FIT, BEAESEIL CRBNCIERMER 2 B, H
MR AR LTz, BANEIZITo kR, BEfFEET VI
XU T O AREE 33 %HIT 22 &b TE A,

4.2 T14—ABROEE

— R R I AT N BIEE L CER 32 Z & BMEE S

nét&b T4 — AR E N RICEHE T OMERSH D, L

L, ZwwmsiREEROLE, BESmMA—ETHD L
#6,74 ATEIR 2 ISR G T D 2 & At LTz,
FERE LT, BHEHEOT ¢ — A% MIEd 2 & TR
B RSN, BERZW EIEDZ LN TEE,
4.3> Bah/I \—ORGIT

WA 1 N — XA O RITB D= DIZEFE I N TN D
D, BMPEBBLRTH L7720, WMEIRBESEAE LHFIET
DEREIp> TNz, £ZT, AAA—ICHOHERTRA
EBHT 22 LI XV IMEIRBOKEZ BIE L, MRe
L CimERIE B Y 2hm o &5 Lz,

4.4 ERBEOEE

X 2 X ¥ EMSP ZHH L7 B8 I I8HH8 23 LAY
b, SBAKET 52 &fﬂ+%k% (R o P
TENTED LT U, SHBIREO 72 DI SR %

%é%%#@@,%ﬁ%%@<b,%ﬁé%k<¢5_
LoxtilcE b, BUAMITOERLY, BBEETLOT
4 — AL, BERBECRBNR DD Z N DTT 4
—AMEEWRLSTHZETAr Y NEEEREL, AL
ERAIER LT, 2 OFfER, BHARZEERERD 1.3 %I
BHETDHZENTE, BEIEHIT 031 QD L, Zhic
& 0 SR AMEI S R A A b LT,

4.5 RT—E#%LOBEEL

BIETIRAT DFERN S, AT —Z 0O PO LR
MELAEERZ LAWY, ZZICREZRITTHLERICE
B LRV, 22T, AT —HELORKE EIT-> CRE
bz -7,
4.6> BELIBERER

[ 2 {2 3000 r/min, HEEEKAMELE D 8Q 25X =56
DRRITEERE R 273, KXV BEfFREM T, EMSP IZ4
E#é;kfﬁﬁﬁkkuﬁdbt“kﬁ6,%ﬁ%%%
DERFIIAT —HEROMB R RROREE TH 5 Z &3 h
%, WIZ EMSP &7 /L CIXSICSHE N KA & 22 5729
SR DR R G BRI TH D, B OEBIZITE
BIRPLOEBRALETH D, TOTOIEREE XL T D,
%L<M%ﬁ%%%<#ézgﬁ%é HREF LTI,
SR Z K L7 Z LIl L v Iz 3.2 pt 2hE D E LTz,
A4.7> %h=HEHE

(Xl 4 1Z 3000 r/min e D EHEFEEZ R, KLY, BEFRE
BITAMERIC K DPEOLENE L, BAMREIEW
R EMERFTE 2V, ZHUCx LR ET VI, Aok
RBICESTIRWHIFI TR EROZIENTE D,

5. ¥&o

IIr-212

100 100

sof — koo
0
Iron loss

40
ZSJ.-_

SPCC EMSP Improved model

Loss (W)
E
S (=)
Efficiency (%

[ )
(==}

(=)

2 HRAKRSHERS R (3000 r/min, 8 Q)
Fig 2. Loss analisys result (3000 r/min, 8 Q) .
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Fig 3. Improved model.
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Table 2. Specifications of improved model.

Normalized rotor diameter 1
Normalized stator diameter 0.839
Normalized axial length of iron core 0.081
Normalized air gap length 047x1073
Winding resistance 0494 Q
Number of coil-turn per pole 31
Winding connection 12 series

Normalized thickness of iron core plate 451x1073 (EMSP)
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Fig 4. Efficiency characteristic (3000 r/min) .
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