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Application of Permanent Magnet Generator for Electric Vehicle
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Abstract: It discussed variable speed and variable load operation modes of permanent magnet generator (PMG) and its output characteristics

matching to the engine. Full-wave rectification is used in the output of PMG and engine unit to adjust the electric power output by controlling

its operating speed. Generators and batteries are designed in parallel in the in-car power supply system. In order to satisfy power requirements

of electric vehicle and reduce its fuel consumption, battery terminal voltage is used as reference and optimized strategy is applied to supply

power for the motor drive system.
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Fig. 1 Longitudinal section of JF231 PM generator
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Fig. 2 Universal characteristics curves of the engine
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Fig. 3  Output characteristics of the engine-generator unit
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Fig. 4 Characteristics of the air-gap magnetic field for
PMG with load and with no-load
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Fig. 5 Rectified output characteristics of the
generator at 1 800 r/min

122 ZH T

AW R AL RS E B K8l , &ML T AR
AR AT RE R R & AL TAESR I . 5 Jro28 /K il & HL AL
EMRIRTEINHL, HEEHALE 800~2 300 r/min VLl . El6
7 & ML g e R — R U g R i R, 1R 7
71N HH R R i 1 1% B R — e i R R il 2 A
W T & LB 32 8 1 HL I e B 288, 18] 6
K7 Fos ket ph 2 i i S isl s i —2.

800
70@\

0
150 200

—2 300 r/min -%2 200 r/min
-2 000 r/min =41 800 r/min
+l 600 r/min -©-1 500 r/min

-8-1 400 r/min *21;02000/r/1n1n
-1 000 r/min —# r/min
600, . §\ﬁ - Scd
500’:\\\“‘\\ ..... <
2 T~
;@ 'D\\‘\ L\L\ \\\\
400 ~
I s =\
300 “\'\J\*\ug\
1\ \N\\
200 — —
\4\ ’
& —
100
0 50 100 150 200 250 300 350 400
1/A

Be A aptEiimb s E—uisk
Fig. 6 Rectified output characteristics of voltage & current for
the generator
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Fig. 7 Rectified output characteristics of power & current for
the generator
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Fig. 8 Generator energy conversion map
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Fig. 9 Output axial-power spectrum of the motor drive system
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Fig. 10 Rectified output characteristics of power &

voltage for the generator

BRI, AR & H AL A i R A, SRR & R IL
ZH B AR5, 7 S i 4 0y SR i 1) 5 0] B A2 43
B X

17 R 10 AT LUE M, 2555 3O N — S E R
B EHMAEI RS, B EL et W 2% (8
HLUIE ) BRI ZE o HH ] 3 AT AAS 21 & shtL B (e i ek
“g-h’o B0t o, HSuU, K20, HIZ e f” Fl g
h” S AR A BB XS8R A AL ALK XF L 2
AL, S r AL S B PR, R EhAILE W s A TR A T
FEIX o
2.2 [FAREE

A R R AL Al 7 B L P[RR
PRI Ay i AR 9 22 55, T DR 2 1 e At T AR AR 1 R
Feri ih A, e B4 T vERe ) RIS, ik & el
ZH NSy 7 S A %) R ) R e s LA, R A sl LB R
THTHFE o X T 9K ) AL R GE AT TAE i, Akt
RGN FEAREIR” . B AL B REER 9
s, ~U,.,. JEEA, i e DR ik 218 9 fir
AN 2

N T DBCEE, RS I VC LY, — M & Sh LAY
T RN B 77 vt 1 f5 KA RE R K T 9K 3 L HL &R
G20 de K R B B D R T R AT B ARt RS
HE R RIS S 3 A (BB ) A 3
HAL Tt 2 ) i e A PR, 2 k) Heog i e 4 vy, B i o 2
SRAHGN, s HZ A BRAI, i R LK i A H LY
HECG BR b, AR T IR S L R S
WA Ry sl i e o SR R LT, — D T
7 JEAE TAERE o XS 58 R 5 AL A Sh HLEI ML D 2, 5
— 7 T 75 75 FEAE 8l 7 L b 4 i REAS FE B RE R ST A4k HE
WRBITH T R, AW A B AL R 1 IF A o8
R, FE7 5 SR GBI R AR TR A AL
Fyh o, R E R, SCHRCREST .

SRR YR 21T TOUAE R o Hh e PR 2%
AR ML R G TAE & o BN SO, #5007 Ji
M SR U, #8077 s A s o s (U, )R T B A
il ) A FMILZH Y s g 5B B LT PR RR IS 0«

()i A fm s e U, = U,

SCELPTT RS HLR e, (i A WAL 2 A9 i s F R
P, R, - Lok e oh 2, U)o 22 g f1 i Rl
SHAL R G AR RE R E AR, B 1Y 8) ) K Al LAAG 3
T 2 o AR LR I T OUR & Sl TAE I 2T FERE X,
T2 S A B0 T R R R H LA ) e L B R 2 L
DAL B A BRI AR, T RERRFE (T##F 64T )





