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Design and Characteristic of Electromagnetic Energy Conversion Devices

Using Magnetic Materials

BEE st¥%
Jung-Pyo Hong, and Kyung-Ho Ha

Abstract

In order to improve the capability of magnetic circuit, magnetic materials are used for all kinds of
electromagnetic energy-conversion devices. This paper presents the analysis method considering
magnetic properties of the magnetic material and analyzes that the effects of magnetic materials. In
addition, it is described that the requirements of magnetic materials for the improvement of electric
machines. Several application examples using a metal powder in eiectromagnetzc energy conversion

devices is introduced.
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Fig. 1. Energy conversion of electromechanical system
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Table 1. Similarity of Electric and magnetic circuit
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Fig. 2. Comparison of electric and magnetic circuit
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Fig. 4 Design process of electric machines
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Fig. 5. Iron loss analysis considering harmonics
of flux density
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Fig. 6 Magnetic property comparison of the
lamination core and the metal powder
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Table 2. Merits of the metal powder reactor
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Fig. 9. Variation of inductance with the relative
permeability in metal powder reactor
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Fig. 11. Resistance and inductance vs. frequency
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