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Study on High-Efficiency Design of Motorcycle Generator
Yuki Kurebayashi , Toshihiko Noguchi (Shizuoka University)
Tetsuya Osakabe , Toshihisa Takagi (SUZUKI Motor Corporation)

1. FAMNE

Bk, THREIIT VU OMELEEZKD Z L THRE
L%ﬁofé‘fce L7b>l/, TR EREZ I D & T D4
FEDO @RI X DHREW BB M EXER SN TN S
ARET iﬁfwﬁ‘?ﬁﬂﬁ/ 7 |k JIMAG-Designer 15.1 Zf# L —
B AR B O BRI OV TR LD T 5,
2. BFERER

M1 &% LVICBEFREHOWTX & FEFETERT, =
WM124 18 A v MEHEROT U X —n— X EREBHTH
D, AT —HZITITERIN (EMSP) & EIEHiH (SPCC)
MERAENTWD, SPCC DT 4 —AKWET v L)
BIZ 90 AT iiF 5 = Lic &k - THOREIREZ L LT
W5, 3HE %ﬁa)ﬁﬁ%{)mil/77’4’77/f7 o TR
Eh, NyT U —ORESLT T HEOANE I
Enb,

X 2 \ZHE W OEEREEZRT, AU R Z 24
—F RV I T4 T AT EERAT DD, ZOVIT ¢
T AT LREHEEMLE DY, FTEOBES TIREBEIE
KRBT D L2 HEL Lz, Z0%E, EEKIT2-S
OEEIREECEIZS N D, BIh, Ny T U —mEERT L
TT 477 AT INEICET7 L, BEFIZEEEREZITH
25, RIMAHEEAT AT, b 2REEYIVH#A D Z
LTk o TEMAR BRI 5, X3 ICEERE
o 2 RBBIZIB T H#EEAZ RS, 2 2T 3000 r/min i3E
— &t o Fl i EE O S ORI TH D, ERT
Ny TV —BIEN 13 V —E L7725 L IE AR TH
WAEIT o712 VIT AT 7 A TN DL &, EFRIE
HBHRIZL 5 TRAT—F 7 4 — AN OB HE E T
D OBARR LY bREHOSIHENE T T 5,

3. EREHLE

U & OBY A BEHEEBE L, BB R T
MEREEO—F NNy 7 a— I % ZOFEHEMTHZ
L L, MAIZOWTIIEEFOMOF N EERE L, WA
MBI OB EETS 2, AT —F b EREICHB & O 1
A EBE LN BRE AT, B0 RIZE SN T
RN E BIE Lz,

2017/3/15~17 ‘&L

_25_

spPCC :

EMSP

Fig. 1. Conventional generator.
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Table 1. Specifications of conventional generator.

Normalized rotor diameter 1

Normalized stator diameter 0.828
Normalized axial length of stator core 0.144

Normalized air gap length 3.82x1073

Winding resistance for one phase 0.30Q
Number of coil-turns per pole 42

Normalized thickness of iron core plate 3.82x10°3 (EMSP)
Normalized thickness of iron core plate 9.16x1073 (SPCC)

Generator Rectifier

X X K

Z Zg— Z{ Battery| Load

M2 EEEEE

Fig. 2. Electric circuit diagram.
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Fig. 3. Losses of conventional generator (3000 r/min) .
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Fig. 4. Improved generator.
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Table 2. Specifications of improved generator.

Normalized rotor diameter 1
Normalized stator diameter 0.832
Normalized axial length of iron core 0.153
Normalized air gap length 3.82x1073
Winding resistance 0.20Q
Number of coil-turns per pole 37

Normalized thickness of iron core plate 3.82x1073 (EMSP)
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Fig. 5. No-load iron losses of conventional generator.
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Fig. 6. Losses of improved generator (3000 r/min) .
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Fig. 7. Output current characteristic of improved generator.

200

"\/\

J N\

i
o
S

o

Line voltage (V)

N
o
S

SV

0.2 (ms/div)
B8 HE AN B O WA G LR (10500 r/min)

N
1=
S

Fig. 8. No-load line-to-line voltage waveform of improved generator

(10500 r/min).
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