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Abstract

The numerical calculation accuracy of the 3D electric field simulation is closely related to the se-
lection and density of the model grid elements. There are few related researches, and most nu-
merical calculations meshes in published research results rely on experience, and there is a lack
of mesh selection specifications. The surface boundary element method based on the spherical
coordinate system uses the surface elements to discretely solve the model surface, which can re-
duce the fitting errors of the plane elements. Triangular meshing and quadrilateral meshing are
divided into different areas of the spherical surface, and the area and density of different meshes
are controlled. The influence of different meshes on the simulation calculation accuracy is dis-
cussed. The spherical model is given to take into account the calculation memory and calculation
time. The best subdivision method is established. Discussed the influence of different positions of
the poles on the area of the ball, the conclusion can be widely used in engineering calculation.
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Figure 1. Mesh fitting with different densities
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Figure 2. Cartesian coordinate system and spherical coordinate system
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Figure 3. 5168-element triangular divided mesh
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Table 1. Calculation results of triangular mesh
F 1 AN=AREESaF Tt ELS

=R 5K HL /NI R T 8]
53 ks K (V/m) (V/m) (s)
336 (°F1f) 19.288 4.832 5
336 (IifiH) 16.369 6.639 5
1296 (i) 11.202 9.220 40
1296 (it 1) 10.743 9.537 42
5168 (1) 10.879 9.666 800
5168 (iffi 1) 10.738 9.718 930
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Figure 4. 384-element hybrid subdivision mesh
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Figure 5. 384-element electric field intensity map
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Figure 6. Schematic diagram of dividing line L1-L3
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Table 2. Model parameters in L1
2. L1 RIS T RRE A EEEMNEE SRS

B o= N R = AT T e ) i i DY AL BT AN ST
1 32 80 112
2 40 144 184
3 192 192 384
4 640 576 1216
5 1728 576 2304
Table 3. Calculation results in L1
F 3. L1 SR T RIKEMEILF T EER
et S ONGERTIL TR/ LI T HLAT THEE )
s (V/m) (V/m) (pC) ©)
1 14.736 10.498 1347.648 3
2 13.627 10.917 1344.040 10.1
3 13.633 10.809 1341.756 30
4 13.449 10.884 1338.681 204
5 13.421 10.924 1338.547 900
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Figure 7. Reference solution electric field cloud map
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Figure 8. Relative error graph
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Figure 9. Electric field intensity cloud map
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Table 4. Model parameters in L2
F 4. L2 DRI T BRE A EEEMEEI SRS

TR G B i =M oA T B 7 U 07 5 3 BT
1 32 144 176
2 112 288 400
3 192 288 480

Table 5. Calculation results in L2

5 L2 DEIETRKEMEIAR TIHEER

LR ZONCERTIL /IR B EIEER i TR 7]
%5 (Vim) (Vim) (PC) ©)

1 15.242 10.302 1348.327 8

2 14.114 10.689 1342.072 275

3 13.973 10.683 1342.007 374

H14¢ 5 54 3 X LT A, (R =8 K VUILTE MR 2 FE S DU UEOL T, BL L2 9 12kl 7 =
TR 73 X RS T S AE R EL LA L1 A B S as RiR =K, HEWIE, RE%/N TR E, HEit
SRR 22 T AR B DU 320 FE W A% ) 73 [X 38 T i) o

BE— AR/ NERT = B ST o X, BL L3 Ay BIZk, 2 BITSAR L1, L2, EELANE Pk & R
24, ZHE 6 P, M F e HE R WE 7 P,

Table 6. Model parameters in L3
3 6. L3 B T BIkE A E % E WSR2 RE S

B S BRI = A s e B T B o DU 7% 505 3 BTN
1 32 128 160
2 112 256 368

Table 7. Calculation results in L3

F 73 DEIETRKEMEIAR TIHEER

e R WL /N LI R LA = |
'S (V/m) (V/m) (pC) (s)

1 14.736 10.498 1348.379 9

2 14.039 10.574 1342.360 28
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Figure 10. Model diagrams with different angles
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Table 8. Calculation results of models
% 8. TEEEmIORTITELER

s BRI R Bt/ R R BRI LA HA M
i 5 (V/m) (V/m) (PC) (pF)
1 18.1681 ~18.1682 1499.494 149.95
2 18.3379 ~18.1766 1499.648 149.96
3 18.033 ~18.033 1499.747 149.97
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