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The Consideration of Mesh for 3D-Equivalent Magnetic Circuit Network Method
using Trapezoidal Element
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Abstract - 3D Equivalent magnetic Circuit
Network Method (EMCNM) is comparatively the easy
way that analyzes 3D models of Electric Machine by
using permeance as a distributive magnetic circuit
parameter under the existing magnetic equivalent
circuit method and Numerical Method. The existing
3D EMCNM could not correctly describe the shape of
an analysis target when using rectangular shape
element or fan shape element, so it made errors when
calculating permeance. Therefore, this paper use the
trapezoidal element contained rectangular element.
This paper calculate the torque based on the maxwell
stress tenser method when the airgap is one laver,
three layers, and 5 layers, respectively.

.M OB

HFE A5 vgyd gdoz As Azdy %
e 84, A4 nd¥d e 18T ¢ dE FAH4
Wio]l AAA #Mo] ol olgHm gtk ol F &
garye e QPG KMo AFH A7
o #Nel @A =72 g Foprta Yot 5,
AERFHE o] 8F ML, F5A AMAd AQAIZe]
#F2HE FHE NMRER 7179 A=E4HN S F
H}E AP ezs AgHAA fgrh ad, s
BEol ATHA g+ FEMIE 28 AHFRME
oA F oRdge] A&e AMddnz v4e mEEA
Raa, Ao eRFEdAMY £AY F ASPJEUE
THEE HEAE7 dojige 9HE #ded udA
Rt A& A4E A5ty 49 ARE AP ¥
e el i A7t gaEA HAd A2 3%
4 FEaadd v @A £2E oA oA &
4 AETel da g3, HE L7 AT AYF o
E A 58 sMAe] HA3 gEsY, E3 o
e Adx HoME AHE 5 s 334 a8
2ol o8 sFdAM dxsn JUGil2) & =&
A AREE A ElE 24 F A4 78 B2 HE g
A2 nARe A YAE A4F go] BHY 5 Yo}
AHA g 244 Un3] B =RAME 23 3
&9 SRMd datd FHo 24E 1%, 3%, 5%
FHEF Acte]lE 848 o8¢ 344 $rtdazgys
H g, A2d gYYPo2 EaE Ausiych

i

2.& B

2.1 Moisrisizg -
334 A2y dEE aYls g
g de pAdd $UE FAIY o olgsld
it Ze PEAS BEY § Uk
[P]nxn{ U}nxl i {F}nxf

714, [Ple HAnds A598, {(Uls 239 &
Zl=Zheh 84 YFoln, {Fl= 7EHZEE Hdg
28 Ay Fez A" Huigda AS5yYd
[Pl ool d4s 9429 670 24 Alolo} &8
= HuldLE FHH2E ofAdE(Sparsity)7} 33Y &
gaigEd o F HE P Aol 31449 £¢
K4 vjs HA dels Fdel ot

Uognen <G, jk+1>

Yugren 6, k1)

29 133449 AiERey Ads
Figure 1. Conceptional Map of 3D EMCN
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Fig. 2 Trapezoidal Element
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Table 1 Specification of Analysis Model
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Figure 3 Cross-sectional View of Meshed SRM Model Using
Trapezoidal Element
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2y 415° AEH A4YE (2 = 0 mm)
Figure 4 Flux Density on 15° Aligned (z = 0 mm}
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