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Fig.1 Structure of linear phase shifting transformer
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Fig.2 Side effect of linear phase shift transformer
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Table 1 Parameters of phase shifting transformer
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Fig.3 Magnetic field distribution of different motors
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Fig.4 Optimal design of side teeth of
linear phase shifting transformer
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Fig.5 Waveforms of output current

with air gap of 0.2 mm
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Table 2 Current harmonics and simulation
system efficiency with different air gap sizes

B/ mm A AN % B AR % CARIEY % RGBCR/ %

0 3.92 4.26 3.24 92.1
0.10 2.19 4.03 3.03 92.4
0.15 2.58 3.69 3.01 92.8
0.20 2.40 3.33 2.65 94.7
0.25 2.22 3.32 2.54 94.6
0.30 2.08 3.26 2.31 93.1
0.35 1.99 3.21 2.27 90.0
0.40 1.97 3.16 2.19 89.5
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Fig.7 Air gap magnetic field diagrams
with different optimized designs
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Table 3 Measured data during different
optimized design at rated load %
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Design and optimization for application performance of

linear phase-shifting transformer
ZHANG Shuheng, ZHAO Jinghong, GUO Guoqgiang, WU Mei
(College of Electrical Engineering,Naval University of Engineering, Wuhan 430033, China)

Abstract: The linear phase-shifting transformer has the advantages of simple structure and realize equal shifting at any angle,
and it is widely used in multiple superimposed inverter systems. However, it is easy for linear phase-shifting transformer to lead
an end effect, which affects the working performance of the transformer itself. First of all, on the basis of the principle of
magnetic circuit similarity, it is analyzed the similarity of the iron core magnetic circuit between the linear motor and the rotating
motor in this paper. Secondly,it is obtained the value of output current harmonic content and system efficiency with changing
the effective air gap length. Finally,it is analyzed the influence on the leakage flux at the end of the transformer by adding a
magnetic isolation material to the side teeth. The simulation results show that it effectively weakens the influence of the side
effect and improves the application performance of the linear phase-shifting transformer by the reasonable selection of effective
air gap length and the addition of magnetic isolation materials.

Keywords : linear phase-shifting transformer;side effect;air gap ;side teeth;finite element simulation
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