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Finite Element Analysis of Synchronous Reluctance Motor Considering iron Core
LLoss

Jung-Ho Lee . Jung-Chul Kim~. Dong-Seck Hyun
Dept of Elsctrical Engmeermg Hanyang Unfvers:ty Seoul, 183-791. Korsa
‘Linving System Lab.. LG Electronics inc.. Seoul 153-023. Korea

Abstract - A finite element analysis for a synchronous
reluctance motor (SynRM) is presented with emphasis on
the effect of saturation and iron losses.. Preisachs model,
which allows accurate prediction of iron losses, is adopted
in this procedure to provide a nponlinear solution. This
technique provide significant properties of proposed SynRM
under the magnetic saturation and iron losses effect.
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Fig.1 Motor structure
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Fig. 2 Rectangular hysteresis of dipole
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Fig. 3 Preisach loop diagram
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Fig. 4 Applied field and magnetization

M= [ [ e, B r,AHD dads =

2 =fddEe 9¥L AFAY, Y¥99de dE3
#d.

idf=x{A] ., 1,°=0[A] 9
10)
(§9))
(12)

il= iy" - cos(6+ D+ i,° - sin(8+7)
if=— 1" - sin(6+ D+ i,° - cos(8+7)
if= i i=—if2-V3/2- it
il=— i/2+V32- i}

a8 5. YRARS AWK [A
Fig. 5 Relation of input current and rot
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Fig. 6 Analysis flow chart

3. Ageold o da uF

Flux density(B)

~500 -400 300 200 -100 © 100 200 300 400 500
Applied magnetic field(H)

) 33 7 cigtt MEsjo g2 B-H &4
Fig. 7 B-H curves according to various curre

3718 FY¥dx A%0)s) 2R dEe 9N fx
AE71e A& fAlc, i HAxe A4e A3
A% 1oz HAYHY) R A& A9 A9

o 4 43S @2 A, g A RE 3
£& 13Ad ZaEY 2z $01¥ EYE: AF
718 3d 2& AL (L.

L s
Lq - ids (15)
a8 78 $Y EF 2.17(NmldAe e A{sst
A& viAe RS dotd Aojd, a9 79 Holg
' agA Aol odeje a2d I Rejr}h

AdAE 2490 d32F 1.6 oF AF 2.5944 &4
712 244 44 232 Rg ¢ 4 AAd.

298 25HZ. 4&AH 1.6(A), &% AR 2.5(A)%
dx BriZes JAHa e $/1Y8 WY@~ A§s)
o A&EAZE RojZd,

, 1)

. 8 8 X&ME
. Fig. 8 Flux plot

5. 838

B AdPdMe FE848H Zdoixls mdo] EYH
249 4719 ¢ % dYdx APlE gqiezs &
o Aeretget.

718 d9d 2 HE19 Hd BE US4 A
2 Agd JiYe E84E 43 ¥ A7 A
e 4 g AEAe A R Aoignad Mg
fE5A AR Zog gddd.

#aPH

T{1) °l3E, AHY, WFY, Y HAXTE $1Y Uy

HA2AE% FEAF78 AR #¢ 47, Qg
ANy elx, A474, A9L, ppl343-1350.1998. 9

{2} J. H. Lee, J. C. Kim, 1. 8. Jung. D. 8. Hyun,
“Vector Control Scheme of Synchronous
Reluctance Motor Considering Iron Core Loss”,
IEEE Trans. on Magn.,, Vol. 34, No. 5,
pp3522-3525, September, 1998.

(3} J. H. Lee, J. C. Kim, D. S. Hyun, "Dynamic
Characteristic Analysis of Synchronous
Reluctance Motor Considering Saturation and
Iron Loss by FEM”, IEEE Trans. on Magn., Vol.
34, No. 5, pp2629-2632, September, 1998.

(4} A. Ivanyi, Hysteresis Models in Electromagnetic
Computation, ACADEMIAI KIADO, BUDAPEST.

(5} Everett, D. H. ! A general approch to hysteresis,
Part 11I.. "A formal treatment of the independent
domain model of hysteresis”, Trans. on Faraday
Soc., Vol. 50 ppl077-1096, 1954.

(6] J. H, Lee, D. M. Lee, J. C. Kim, D. S. Hyun,
“lron Core Loss Minimization Scheme on Vector
Contrel for Synchronous Reluctance Motor
IEEE-IAS Annual Meeting 1998, St. Louis,
Missouri, USA, Oct. 1998, Vol. 1, pp 677-684.

_.57_



