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𝑈 = (𝑅𝑎𝑐𝑡𝑖𝑣𝑒 + 𝑅𝑒𝑛𝑑)𝐼 + (𝐿𝑎𝑐𝑡𝑖𝑣𝑒 + 𝐿𝑒𝑛𝑑) 𝑗𝜔𝑠𝐼

𝑅𝑎𝑐𝑡𝑖𝑣𝑒 + 𝑅𝑒𝑛𝑑 𝐿𝑎𝑐𝑡𝑖𝑣𝑒 + 𝐿𝑒𝑛𝑑
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∇ ∙ (𝑣∇⃗⃗ 𝐴 ) = 𝜎 (
𝜕𝐴 

𝜕𝑡
+ ∇⃗⃗ 𝑉) − 𝐽 𝑠

⃗⃗ 

∇ ∙ (𝑣∇⃗⃗ 𝐴 ) = 𝜎(𝑗𝜔𝐴 + ∇⃗⃗  V) − 𝐽 𝑠

υ

σ

𝑈𝑠 = 𝑅𝑠𝐼𝑠 + 𝐿_𝑒𝑛𝑑
𝑑

𝑑𝑡
𝐼𝑠 + 𝐿_𝑠𝑝

𝑑

𝑑𝑡
𝐼𝑠

𝐿𝑠𝑝
𝑑

𝑑𝑡
𝐼𝑠 = 𝛷𝑠𝑝(𝑡) = 𝑛𝑠

𝑙

𝑠
∬𝐴(𝑡) 𝑑𝑠
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𝑈𝑠 = 𝑅𝑠𝐼𝑠 + 𝐿𝑒𝑛𝑑
𝑑

𝑑𝑡
𝐼𝑠 + [𝑛𝑠

𝑙

𝑠
∬𝐴(𝑡) 𝑑𝑠]

𝛻 (
𝟏

𝝁
𝛻 ∙ 𝐴 ) − 𝜎(𝑗𝜔𝑟𝐴  + 𝛻𝑉) = 𝐽 

[𝑈𝑖
𝑟] = 𝑅𝑏𝐼𝑖

𝑟 +
𝑙

𝑠𝑐
∬ 𝑗𝜔𝑟𝐴 𝑠𝑏

∙ 𝑛 ∙ 𝑑𝑠

[𝑈𝑖
𝑟] = 𝑅𝑏𝐼𝑖

𝑟 +
𝑙

𝑠𝑏
∑ [

𝑠𝑒

3
∑ (𝑗𝜔𝑟𝐴𝑝

𝑒)3
𝑝=1 ]

𝑛𝑒𝑖
𝑒=1
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OF =
1

2
× √(

𝑅𝑚𝑒𝑠−𝑅𝑐𝑎𝑙

𝑅𝑚𝑒𝑠
)
2

+ (
𝐿𝑚𝑒𝑠−𝐿𝑐𝑎𝑙

𝐿𝑐𝑎𝑙
)
2
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