2010003055 O]
2014012760 shit2l




Contents

ﬂ%vg LR \

O 54 473 ¥

> 5514 52) 374

O COMSOL

»Induction Motor

O Matlab & Simulink
> IPMSM maximum torque

O AMEsim )
>EV motor =4 34

N




Flom HY 83 W

y
[[ Control Motor J]

e

Team : Ctri M

(Cexa |
Ctrl +M
o/Ni:[o] utrl“u% LFEFLH ‘
[ Word ]
Ctrl +M

OFO@ LFOFIFL TIL |
I = (o]




@@f:@m $HI ﬂﬁ "“g

( MIA xt-SAt o Z=H0]| MEt2 Y R L (F26) ]

Al
(=]

x|

|

it

8 XS Kt

i

HI1XSX =7t ofjotct S 7t

AE9o| RE Xof 7|=0]| 21

IPMSMO| x| E3 XA

=

@

IPMSM 3 22 A&
9] A5 5
23 23

HIIxS*t (H=Et 22 S)




(o SIIMSI WANA

AN S71H

Ol
A |
OB

7 SHO| mer E3 Tl X0

[ ]:Magnettorque [ |: Reluctance torque

e Magnetic Torque + Reluctance Torque

|
Increasing salien>

Magnetic Torq Reluctance Torque

@jeasing magnet flux

Reluctance Torque Assisted PMSM PM Torque Assisted SynRM
Inset SPMSM IPMSM PMASynRM

v

-————\————-,———--—---—-Ib: ———

[l
Ofm
ot
lin
[
ogt




| 7I=710] H|&|

Al
o

SJ18SI] Wi3A

—_—

mm

@

i
e

L
3

jod




T ¢
= 3
1l 2
= 3
= =
Rd i
ol -
L | = )
< o :
RO m
g A
= |
™
1O
KdJ
~N "
1Ho _ N
zr =
5 3 A
@m o __
(& I+ N
& 3
B! -
2) I
1
= I
v _




7| SKt= @2 2%

ENVEEIENEE
0|7|0j 2Rt A

=30
N
1
FO

Zc E3 Mof




COMSOL

SImUhnk E3&RPM =M FSIC},

- J

4 )

2|0 M 20{Xl EJ&RPM 2 M2 E5|
MI|XEX SH E41t dsS H

AMEsim

] » IPMSM %[0 E3 H|0|= S3f

- J




I
¢".2.y COMSOL : MOTOR

2D : Specification of Motor

Table 5.1 Specifications of stator and rotor

parameters value parameters

Number of stator slots Air-gap length 0.74 mm

Outer stator diameter 26924 mm Outer rotor diameter 160.45 mm

Inner stator diameter 161.93 mm Inner rotor diameter 26.67 mm

Stator tooth width 8.86 mm Bearing distance 189.23 mm
Slot opening width 1.93 mm PM thickness 5.08/6.1 mm
Stator core length 4775 mm Side-PM thickness 2.54 mm

Development and Analysis of Interior Permanent Magnet Synchronous Motor with
Field Excitation Structure (Seong Taek Lee University of Tennessee — Knoxville)
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> [=2X}&] A Study on the Optimal Design and Control Performance of
Interior Permanent Magnet Synchronous Motor for EV/HEV

»[=&2Xt=&] Development and Analysis of Interior Permanent Magnet
Synchronous Motor with Field Excitation Structure
Seong Taek Lee(University of Tennessee - Knoxville)

[==Xl&] "An Analysis Package Comparing PID Anti-Windup Strategies"
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Magnetic Properties

Temp. Max

. . Op. -
Br BHmax | Coeffident p Density

(Gauss) | (Oersteds) | (Oersteds) | (MGOe) of Br Te;:lp.

(% /2

Bl 7 45B 3,460 3,460 9,600 3 -0.10 150 0.217
B1ON 6,800 5,780 10,300 10 -0.10 150 0.217
24 9,800 7,500 8,000 24 -0.12 80 0.275
- _ _ 24UH 10,000 9,600 41,000 24 -0.10 210 0.271
4 9 E‘Otatmg Machinery, Mz 27 10,850 9,650 13,500 27 -0.12 80 0.267
o Electric Field Transfc 27H 10,600 10,100 17,000 27 -0.11 150 0.271
o Ampere's Law 1 28 10,800 10,100 17,000 28 -0.11 150 0271
— Mixed Formulation | 28uH 10,900 10,400 25,000 28 -0.09 190 0.271
oo Magnetic Insulation 30 11,400 10,400 13,500 30 -0.12 150 0.267
o Initial Values 1 30H 11,200 10,700 17,000 30 -0.11 150 0.271
_ _ 32SH 11,600 11,100 31,000 32 -0.10 180 0.271
s Prescribed Rotation 35 11,300 14,000 35 -0.11 150 0.271
@ pPermanent Magnets 35y 12,200 11,700 26,000 36 -0.10 160 0.271
@ Permanent Magnets  ssi 12,550 11,700 17,000 39 -0.10 130 0271
ron 39H 12,800 12,300 21,000 40 -0.10 150 0.271
E:'u_j| Continuity 1 40 12,900 12,400 12,000 40 -0.11 130 0.271 AAL
® o 42 13,050 12,500 14,000 41 -0.11 120 0.271 250000cos(wt)
42H 13,300 12,700 17,000 43 -0.10 120 0.271
® External Current Der 45 13,550 11,750 11,000 44 -0.12 100 0.271 BA}
@ FExternal Current Der 45H 13,500 12,900 15,000 45 -0.11 100 0.271 ©
250000cos(wt-2/31)
@ titernal Current Der 48 14100 12,900 13,500 48 -0.12 80 0.271
[ I R I " - ¥ v ~ - Bk ..

The permanent magnet material used in this motor 1s NdFeB type of which )

remanence flux density|(B,) 15 1.1 T.|coercive field (H;) 15 -750000 A/m. and relative
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Magnetic Properties

Temp.
Br i BHmax | Coefficient
(Gauss)|(Oersteds) | (Oersteds) | (MGOe) of Br (Ibs/in3)
L_"REI = B *x_l (%/3
E r E 45B 3,460 3,460 9,600 3 -0.10 150 0.217
B1ON 6,800 5,780 10,300 10 -0.10 150 0.217
24 9,800 7,500 8,000 24 -0.12 80 0.275
24UH 10,000 9,600 41,000 24 -0.10 210 0.271
27 10,850 9,650 13,500 27 -0.12 80 0.267
L1I 2 EI E Br 'Ig E‘ﬂ- 27H 10,600 10,100 17,000 27 -0.11 150 0.271
1 2 T I 28 10,800 10,100 17,000 28 -0.11 150 0.271
° es a 28UH 10,900 10,400 25,000 28 -0.09 190 0.271
30 11,400 10,400 13,500 30 -0.12 150 0.267
30H 11,200 10,700 17,000 30 -0.11 150 0.271
325H 11,600 11,100 31,000 32 -0.10 180 0.271
35 11,300 14,000 35 -0.11 150 0.271
355H 12,200 11,700 26,000 36 -0.10 160 0.271
38H 12,550 11,700 17,000 39 -0.10 130 0.271
39H 12,800 12,500 21,000 40 -0.10 150 0.271
http://WWW°magnetsales'com/n 40 12,900 12,400 12,000 40 -0.11 130 0.271
eo/neODrOpS°htm#magnet|C 42 13,050 12,500 14,000 41 -0.11 120 0.271
42H 135,500 12,700 17,000 43 -0.10 120 0.271
45 15,550 11,750 11,000 44 -0.12 100 0.271
45H 13,500 12,900 15,000 45 -0.11 100 0.271
48 14,100 12,900 13,500 48 -0.12 80 0.271


http://www.magnetsales.com/neo/neoprops.htm

