I am using “Finite Element Method Magnetics” programs for calculation of eddy current losses in enclosure of three-phase segregated and nonsegregated busbars.

Thanks to you, until now I have successfully calculated losses in enclosure for several configuration of busbars.

In FEMM Users Manual you said that for bulk coils ( in my case they carry currents Jsrc) conductivity of zero should be defined. In that case I could calculate only a eddy current losses in enclosure, and losses in conductors are zero.

Since the equation that FEMM actually solves for planar (2D) problems is:
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and this is the same as:
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where ((U=Jsrc, and U is the voltage applied to a conductor in which skin effect is to be calculated.

(Equation (2) was taken from “Teoretska elektrotehnika” by Z. Haznadar)

If I define a nonzero conductivity for conductors (bulk coils) and define such voltage which will give the real value of current through the conductors, I could actually calculate resistive losses or skin effect factor in conductors as kskin=Pac/Pdc, where Pac are resistive losses for alternating current, and Pdc losses for direct current.

To get the real current through the conductors (real amplitude and phase, for example: for three phase current i1=Icos(t, i2=Icos((t+120(), i3=Icos((t-120() or as phasor i1=I+j0, i2=-0.5I+j0.866I, i3=-0.5I-j0.866I,  where I is amplitude of sinusoidal time varying current) I must do several iterations.

When I achieve real values of currents through the conductors then I can calculate losses in conductors and losses in enclosure. I made several calculations with and without taking in consideration skin effect in conductors. In both cases the eddy current losses in enclosure was the same. 

I also made several calculations of skin effect in conductors (without enclosure). For two parallel Al conductors 100x10 mm on distance 30 mm through which alternating (in first calculation) and direct (in second calculation) current of 200A flows, I obtained kskin=1.22. For the same conductors in some books I found kskin=1.19 and in others kskin=1.23.

The difference probably happened because electrical conductivity of Al used in my calculation 

was  little different than those used in other Literature.

Is it possible to calculate losses in conductors for alternating current in this way using FEMM?

In all of my calculations I used Dirichlet boundary condition.

Figure below shows cross section of three-phase nonsegregated busbar and boundaries of problem.

Example of cross section of three-phase nonsegregated busbar
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(All boundaries are Dirichlet, A=0 ).
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