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A method to solve discontinuous source current, using ICCG and edge element.

Takeshi Tsuji, Tsutomu Okada(Murata Manufacturing Co,Ltd.)

In recent years, edge element has been used to solve electromagnetic field by finite element method. To

solve electromagnetic field using edge element, continuity of source current is the most important thing to

converge ICCG. We developed a method to solve discontinuous source current, using linear algebral approach.

This approach is simple, but any source current can converge ICCG, even if the source current is inside the

analysis region.
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Fig.1. Rot space C and Grad spaceGrelationship
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Fig.2. 1st order triangle edge element
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Null vector of 1st order triangle edge

uboooooooooooooooo

{9123} ={g1} +{g2} +{gs} -+ (27)
{9789} = {97} +{gs} +{go} ---vvrrrr - (28)
0000000000000 000{g)0{gs}0{g}O0

{9123} 000000000000000DODOO1600
oo0300000000boo0o0o0oooooOooOo0o0o0oooon

€. Q)
()] 9) 10) 11) 12)
A / Y \ /
4 © \& @ \6
¢ > R > Q
(1) (2) 3) (4) 5)
\ 4 \ 4 \ 4
[C, &)

1

3

03 1000000000000000

Fig. 3.
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Table 3. Null vector of 1st order triangle edge el-

ement(A-V method)
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Fig.4. Torus coil mesh pattern
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Fig.5. Tree and co-tree operation
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Fig.6. Current density field of torus coil
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Fig.7. Magnetic density field of torus coil
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Fig.9. Magnetic density field(rot H # J)
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Fig.11. Magnetic density field(div J # 0)
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app. Fig. 1. 1st order tetra edge element
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app. Table 1. Null vector of 1st order tetra edge
element
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app. Fig.2. 2nd order tetra edge element
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app. Table 2. Null vector of 2nd order tetra edge
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