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Design and Characteristics Analysis of Induction machine
for Diesecl-Elcctric Hybrid Engine
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Abstract

This paper presents the design and characteristics analysis

of induction machine for diesel-electric hybrid vehicle
powertrain,  Diesel-electric  hybrid  vehicles are very
efficacious in reduction of consumption energy, environment
pollution and saftly yields with high dynamic of machines.
However, their sophisticated construction requires {rom
designers  both complex made-technology and control
strategy which would be able to put into practice this
requirements, These problems are still considered in
processing the design and analysis of induction machine.
The requirements for a given volume, input power to weight
ratio, high efficiency and wide speed range are met by the
induction machine.

1.4 &

AFR7 BRFEY Ao rlesly) 4 wir7t2E o
A7) f3ke] AANAEAE= AT AL gol AR T
of o, AR Il BE AT A/REAL A
= Yeg s ke $49YE Wola e Aol A
gt gl¥atel A4 A%t JHg A1 tlAldlde] FRE
FH7 2 Aol Mg YAAAgA U= NOS &
A&l Azlol el HA R ol Uiz AAolct. olof A
A= FAo2 oA A9 hybrid Az 483t AFF
Agsa gon, FuldgMe 2rleAe AddTe myran

= AR olrh[11-5]

of A=yl YA WA A%ENE 2HF Hoz vyt
2 BAlel Al Qo) Ao 2 F), Ay ALY, A
THAE e AFALH slsde 4L A3k
zolr},
wohA], B Aol oA ke wylsba, ohAA S 2
o AL 37 s J1E O el WAy AL A%
71 2 ZFelel @ Inverler Alole] 9|3l retarder, ¥tl, 4
A g A% Arly mdgelAas] e sE & e
Hybrid 2oz A dzel A7y 3E3ar7t s7dd.
olel zgFs] % Aol WAF 71T g4 Ao ural A
ol 7bs g freriel AAY fgasy el o &Ry B

=1C

7kl zel A% FAusl KA sl4lol tislo] stk

*«+* Leechun Electric Mig.Co.

2. lybrid A7 72 2 §57] A4

2.1 Hybrid 949 2=

YA-A7] AVA2RE WA AEANE A vy fast
Sold 3¢ RE1E AgEen, oo dg AlAde] Ay
& 39 13 Bk o2)M f%7)9] AL Fzlo)of uly A
T8 & 22 AA2) fywheel housingt]el F2}A|7)m
2 A FUe A8 FY T hybriddAE FH¥E AL
FEEg Stk olRe iU Aol AW A AY AL
olg3h= dlol AYHo 2 Fad Qs

AFAE 34 RENE B/ AANZA AL Any
2 Aotz o A%, A, Wl da, A%, paTEQ
A oM £33 29 27)5-¢ £9A ASE U
2 d7eA J1E 4728 A WA 2 Uy ua
A 3 FEVY AMA A B AAASE oed o) AR
o},

4
housing

St 1 ) A-5) Hybrid el 74

22 fEA e AA ALY

AoliAst 2 ZAgslel W4 ol hybrid AAA2H
Ag 2o fEse MAls BE FEEHA ofHE BA
oAl A= flywheel-housing & 718 AZE Ao, A=
A} flywheel 815 Wo} zhd XY 728 Y43 Qo
gtk o] wlfo] 713l MAo AoIME FAF brushlesssh
7b A WA =zlo] S, tgef Alekzd oA NEQAE
BAAFI 7Y S8 BAA B9 NG EeHs) E Qo ¥
Ak o)A@ FEATNA A4S Bolw, B = 457 >
hetelg 2 > o fEAYel S 484, T2 we
A, NEA, Aol AEL RElstel o] AlAwe] WAAE e
P} AEVE Adsige



ole] g hybrid¥ 2§23} Axe) AgFHo2 WA 3
wa RE] HgEe 9E 29 29 3

The Required Power for HIMR
ENGINE, MOTOR, HYBRID

140 m

==

‘500 950 1300 1700 100 2500
SPEES frpmy

a¥ 2 Y REr)e a7

29 2044 8 R0 HAE #7 AT V1R basedEE
FE2i7k Mg SU4EsE WEE MR 800~2300(mmi R
15500pm)& MEaen, J4a3de 2 FaM 275E &
ol didf 05°13e2 aTEE ALY ofxE ol
o] Mesiqel
AA At 2HE AP 29 AL 4 AE 4519 )
£ ¥ dAxNSE 29 2944 47 D7F 293 deo] Loj u)
gof 433 & WYrist A WPaEslE Jled gAadl
8 flywheelof AsEe P22 714 7Fdos 45rs &
73 Zol7t A& tow, olo g TxH AopzAL t
&3 B,

- %571 A9 F4 : 620 mme}3}

- %7 &7] ( end ring® ) 135 mmol 3}

- #57] 4 A 46 mmols
£, Ay FF WERE S dAAGe tds 2o

- ¢ivlels] &AL 170 (V)

~ Shafte§A8] &9 : o 34 (KW)

- Ay &% BEoA : 4 (Kgh

- 3 JA4 0 2300 {rpm)

23 45718 4A

1) &9 Ae ,

Aekgl AR NY o) e AuEeas] W] da
$o2 §78 AAASE 3 T Y AN AT &
ek

Py= K JJ'LN m

ol7lM, Ppr= &d #%7] 29, K 29444, Dt 353
7, L 33210l N& A e},

2844 K 27138 2 A3, GEETF] o
ek Arelapl ®ch A3e 4Ae Al e AgEd e
2 e AR hybrid§ /19 A Agd 30 F
z)ojo} 317 BRof DPLS AR F, 237l L3t =714
ro] BA YoIM 39 P22 sAzHs A9 2
£P48 yoke 9 FAE AARS dew, AW EREE B
A g4 A T gl

2) s

Hybrid® 75§ #=71% %Y 99 80 (pmi¥y
2300 (rpm)7AA 2 Wy oz Azsjolel foe At el A
2] @dAel @ 4ol o FFRAV} & AP
o2 AAsgd.

3) A x4

HAA EAE ez PR &48 Aatialr] date &
HEo] e FUE AHSAUL barTRE EAG o9
2z £4-E 437 95t G barS AHEGT

4 2Rz Ay

B2 e AH 334 Y90 PR AEY) el 5
oA 2 spsl Mol A Zyted. wabd wgx B4
& BAE FLPAL Ao ALY, £, 2% ¥4 2
Azt olg &2 =5 HAH L YA F&g AP
v 232 EAE ke 248 ALgsta vy PR Q@
Rzl g &4& AT,

5 &% R a4 2y

FURRT JEe P4 D 4 dAd2PLE s A&
o uldlel ££48 FvkEe 4Asigden, duE £AY
3 34z BaAFHE 97 AEte] AekF LS FAh

6) 7ek

2 e FIAsie Pel BE A48T, 4544 2 &
S44 4428 2 A49 d&3 F2e nddd AYA4¢
2 A48

£ 1. #7118 dAxNS

h's % A 4§
aga el 50(mm)
2GR A% 610(mm)
2 WA 520(mm)
3 AA A7 517.4(mm)
3R &5 108
AR Rk 136
ALg R P1X5
A4 g4 Delta
s e 22{tum)

(b} rotor
AR 1w fxole) Al§)

{a) stator

3. fE7le 54 1@

2 A3aqMe 33 1237 dEAEs] AduAe 43as
A W2)xe Magnet 50& olgste]l AL4YERE R IF
AEFETMNE AMsg) A4 de a2y 39 do) 1239
f=7lo) ete 33Nz FAAARAE ol HMIAAT
sasgo slaigelsl RARY JlsE o 450007 28
ol AgsiA s

a¥ 3a)e BRaA s AP EE dehds, a8 30) &

- 28—



FHEAY zdslee A4Exg viedd, 29, 29 48 4

el FSUs] AKEE o R o 06(TIHER et
15(MNAER Agane 23t
5 -d & gt

stos, 2R A% BN o
AolM FAALZ A Aol

(a) 54844 (b) F&Al
o 3 A By

a9 4 3 S Ry

AL A

£ aeg $ao] 4A, A 34 123714 HY{EIY
AY7E A 13 2o AR 1 (@) 2AAE diesel AAA]
299 housingsl AXEH, AHE Ub)9] HAAAE flywheelF
o Axgc o AYrie Adzde UKw), Hdaxx
BO0(rpm) 2. M Elo) 218 basedE B00(pmAAE A/
Zop4 ul7b QA £AsW, 2 ol@dME AW 170(V)
o4y Foedsiz gAdd

A olo] YIF £E ) ELF, AFIHE 29 5 18 6
3 g 29 5 a9 68 AAdgoM dAASE sebiE
2§ SNRAg4 R B 7 Asdeld dstg vebdch
ol Agegold A g AMA 19 vy REvd Uisle] F
&A1Y, S4SAEE oo gold Bode AR FE
@ @ A9l Ze & Gk oW A¥d 8 g Tt
N2 A4e 0HDAM AATE 00339(Q), 24 AY 0205
[Q], 12 FAAYE 01024(Q), 28 F4A% 0523(0], A%
AL 111590018 AUt

B Q7e wigwsle dAA E23E 400pm)diAl
430(N.m), 800(rpm)otA 400(N.m), 2300rpmelA] 137(N.m)olA
8389k 29 54 Hu&% 2300(rpm)ol A 100(Nm)S2
37 (Nm)7t 2&s5he, 2 29 goddye 2% $34& ¢
4 Uitk

Eg, 19 62 AFAMolM base &5 800(rpmiclA] AAY
# 400(Nm) U7b Al A%t o 7SAE Bay, $9&
007AER AE g0l 7MY & Fol aHYch ol AF
Hold A3 gow APES 09,9E 08 e AU
g, B dyadges AAd 127 I FEs/ -
71 hybrid¥ AAE FERAY g32dE A UEEE ¢
4 it

SPEED-TORQUE CHARACTERISTICS OF THE HIMR

g 8

1003 1500
Moioe Speed from]

09 5 4£%-Eoa 4

SPEED-CURRENT CHARACTERISTICS OF THE HIMR MOTORS

00y e e g e e e

4 4 &

B 978 Fdto] gAl-A7] hybrid 4 FES SAAEA
2902 AY2Y 34 Kw, AU4E 23000rpm) ) 123 34 9}
FHE7IE Austgdc HY4ErlY S4HY e 129 4%
719] S/ AR $AMY Pos AN HYRold
g AHEE e FEaayS A48t 44858 AU
Frs Yl g FE/Y 4£5-E28 F4 2 AFFAe
Wb AT Alge g Ad 45044 aFsE A
EQ st 2F ¢ J0(Nm)7t #5300, 1 89 YoM g
& dAEE 2T 9 & At

whebA], ol tAl-#7] hybriddlgel BAY AU &%
#Je] EeH 872002 PzhEo], basedkE TPl F
2 $dde B4or B o & osigel g e Alnd
. ©, o] A2 Bgd FL4AFe] gue] Fde A
BA 7lojdhr] feiMe A8 AY R A AStdT
7} olgo] Aot @ oy Jdd.

Fx &8

L WAEBREDNE. TT 8T TRIHTHR,1992

2. 258,243 8 0%  “AZAENE A% R Ao A
AN A 4~7,40193%,1993.1

3. Alger.P,induction Machines,2nd ed, New York: Gordon and
Greach,1970

4. Veinott.C., Theory and Design of Small induction Motors,
New York,McGraw-Hill, 1959

- 29 —



