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Development of Equivalent Magnetic Circuit Network Method for 3-D Eddy Current
Analysis

Jin Hur. Jung-Pyo Hong® and Dong-Seok Hyun
Dept. of Electric Eng. Hanyang University, °Dept. of Electric Eng. Changwon National University,

Abstract - A computational method for the 3
dimensional electro-magnetic induction problems
has been developed. The proposed method is
capable of modeling the eddy current and
analyzing its characteristics using only scalar
potential. A benchmark model of asymmetrical
conductor with a hole is analyzed to verify the
application of the developed method. The
calculated value of magnetic flux density are
compared with the measured wvalue, and the
results indicate that the developed method is
valid
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Fig. 1. Analysis model
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Fig. 2. Flow of magnetic flux at a node
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Fig. 4. Vetical magnetic flux density without

conductor
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Fig. 5. Vetical magnetic flux density with A
conductor

120
____ without 4/ conductor
—— with A/ conductor
80
40

B {Gauss]
3
7

-120

X [mml]

29 6. 7 Mg A%UE
Fig. 6. Magnetic flux density of each directio

120

80 | .-

3-D EMCN

40

By [Gauss]

x [mm]

a8 7. AEA e v
Fig. 7. Comparision between developed new EM
results and measured ones.

4.2 £

&g )

{1) J. Hur, H. A. Tolivat and J. P. Hong, "Dynamic
analysis of Linear Induction Motor Using 3D
Equivalent Magnetic Circuit Network (EMCN)
Method”, Journal of Electric Machines and Power
Systems, Vol. 29, No. 6, 2001.

[2) J. Hur, J. P. Hong and H. A. Toliyat, "3-D
Time-Stepping Analysis of Induction Motor Using
New Equivalent Magnetic Circuit Network
Method", IEEE Trans. on Magnetics, Vol. 37,
2001.(to be published)

(3) Li Lin and C. Xiang, "Analysis of 3D Nonlinear
Eddy Current Problem Using the Field Variables
H and E Directly”, IEEE Trans. on Magnetics,
Vol. 33. No. 2, 1997.

[4] M. E. Baran and A. J. Gpetze, “Equivalent
Circuit AC Machine Based on Field Analysis”
JEEE Trans. on Power Systems. Vol. 9, No. 2,
1994.

[5] D. Albertz and G. Henneberger, “Calculation of
3D Eddy Current Fields using both Electric and
Magnetic Vector Potential in Conducting Regions”,

IEEE Trans. on Magnetics, Vol. 34, No. 5, 1998,

- 695 -



