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Design and Analysis of A Rectangular Type Core for A Contactless Power
Transmission system

BRER - B UL -2 RE - B %
(Kang-Hwan Jin + Ji-Min Kim * Soo-Hong Kim - Yoon-Ho Kim * Eun-Soo Kim)

Abstract - In the transformer that is used for the contactless power transmission system, the primary and secondary
sides are separated structurally unlike general transformers. When the contactless transformer is built, it forms relatively
bigger air gap than the general transformer. Thus it is difficult to transfer energy from the primary side input to the
secondary side output with high power efficiently because of low coupling coefficient. This paper proposes a contactless
transformer using the rectangular type core that maintains high coupling coefficient even when it has relatively large air
gap. The performance characteristics of the proposed transformer are compared with the transformer using general EE
core to the air gap variation. The proposed contactless system using rectangular type core and dec-dc full bridge
converter, and the system using EE core type and dc-dc full bridge converter are respectively implemented and their
performance characteristics are verified by the simulation and experiment.
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Fig. 1 Equivalent circuit of transformer
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Fig. 2 Contactless
Rectangular core
(b} Rectangular core
(c) Primary side of Rectangular core
(d) Secondary side of Rectangular core
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Magnetic flux vector and density

(a) Magnetic flux vector of the EE core

(b) Magnetic flux vector of the Rectangular core

(c) Magnetic flux density on the EE core cross
section

(d) Magnetic flux density on the Rectangular core
cross section

(e) Magnetic fiux distribution on the EE core

(f) Magnetic flux distribution on the Rectangular core
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Table 1 Parameters of contactless transformer using the EE
core with respect to air gap (12turns 1:1)
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Imm | 2mm | 4mm | 6mm | 8mm | 10mm

Ly(pH) | 7055 | 4881 | 3703 | 3283 | 308 | 2963

Ly(uH) | 6676 | 472 | 3638 | 3258 | 3083 | 2976

L,(uH) | 991 | 286 | 1638 | 1121 | 8% 7
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Ly (pH) | 2065 | 2021 | 2065 | 2162 | 2195 | 2263
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Table 2 Parameters of contactless transformer using the
Rectangular core with respect to air gap (12turns 1:1)

Imm | 2mm | 4mm | 6mm | 8mm | 10mm

L(uH) | 7745 | 5348 | 3998 | 3467 | 3139 | 293

Ly(pH) | 7680 | 5318 | 3728 | 3016 | 2548 | 2183

L,(pH) | 7070 | 4195 | 3258 | 2564 | 2090 | 17.02

Ly (pH)| 675 | 553 | 740 | 903 | 1049 | 1228
Lyy(pH)| 610 | 523 | 470 | 452 | 458 | 481

k 09167 | 0.8961 | 0.8438 | 0.793 | 0.7989 | 0.6729
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Comparison of contactless transformer parameters
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(a) Magnetizing inductance

(b} Primary leakage inductance
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(d) Coupling coefficient
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Table 3 rms values of primary voltage, current and
secondary voltage, current with simulation
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