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Calculation of Characteristics of Magnetic-Flux-Control Transformer
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We previously proposed a Magnetic-Flux-Control
transformer (MFC transformer). The MFC transformer
has simple construction and high reliability because it
consists of only a core and its windings. The MFC
transformer can control output voltage and net
inductance easily and continuously.

For wide application and practical use, it is
necessary to establish a design method for the MFC
transformer. In this paper, we present an analytical
method for the MFC transformer using Reluctance
Network  Analysis (RNA) and examine the
characteristics of an MFC transformer.

Key words: magnetic-flux-control transformer, variable
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Fig. 1 Structure of magnetic-flux-control

transformer.

Fig. 2 Basic magnetic circuit of MFC transformer.
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(a) Core structure. (b) Winding arrangement.

Fig. 3 Schematic diagram of MFC transformer.
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(a) Core-dividing view. (b) Unit magnetic circuit.

Fig. 4 Nonlinear magnetic circuit model of MFC
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Fig. 6 Circuit configuration of variable inductor.
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Fig. 5 Electric and magnetic coupling circuit of MFC transformer.
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Fig. 7 Control characteristics of MFC transformer.
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Fig. 8 Harmonic current and harmonic distortion

factor.
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Fig. 9 Circuit configuration of MFC transformer.
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Fig. 10 Voltage control characteristics.
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