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Problem’s Description:

" PDE: Maxwell Equations

" Boundary and interface
conditions

Table 1: Interface and boundary condition
[nterfaces between two media | interface between a dielectric and a perfect conductor
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T-Q formulation:
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The vector potential I1s not
unique and Is fixed purely by
means of 1ts curl, the
Coulomb gauge is a widely
applied divergence condition
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Application Examples:

The geometry consists of an superconductor tape that
carry source current /., and surrounded by air

The nonlinearity of

resistance given by:
E = EC(L)
" n-1
. E (E\n
p(E) = E E_c

Results:
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Figure 2. Resistance versus
temperature
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Figure 3. Transverse magnetic  Figure 4. Current Density
field versus J .

Conclusions:

This paper deals with a numerical modelling
technigue based on finite elements method for
computing magnetic field and current density
distributions In high temperature Superconducting
(HTS) tapes. The model is developed using the T-Q)
formulation for which the degree of freedom (DOF)
and the CPU time decreased considerably in AC
losses analysis, and it I1s also observe that T-Q)
formulation give Dbetter convergence results with
iteration methods than the other formulation.

References:

1. N. Amemiya and Y. Ohta, "Mode of magnetic flux
penetration into high Tc superconductors with
various cross-sectional shape and their AC loss
characteristics”, Physica C:Superconductivity, vol.
357, pp. 1134-1143, 2001.

2. O. Biro, Edge element formulations of eddy current
problems,” Computer methods in applied
mechanics and engineering, vol. 169, no. 3, pp.
391-405, 1999.

3. T. Kang, T. Chen, H. Zhang, and K. |. Kim, “,

Improved T-Q nodal finite element schemes for
eddy current problems” Applied Mathematics and
Computation, vol. 218, Issue 2, 15 September
2011, Pages 287-302

Excerpt from the Proceedings of the 2013 COMSOL Conference in Boston



