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Maximum Efficiency of Contactless Power Transfer Systems using k and Q

Takahiro Tohi*, Student Member, Yasuyoshi Kaneko*, Member, Shigeru Abe*, Member

(201147 A 28 H3A))

This paper presents a simple theoretical equation of maximum efficiency for contactless power transfer systems.

Conventional theoretical equations are composed of many factors such as transformer’s resistances and inductances.

The proposed equation is composed only of coupling factork and Q factors. This shows ideas to improve efficiency of

contactless power transfer systems.
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Fig.1. Detailed equivalent circuit for method of SP.
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(b) Ideal transformer

(a) Simplified equivalent circuit

Fig.2. Simplified equivalent circuit and ideal transformer.
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Fig.3. Detailed equivalent circuit for method of SS.

124

Table 1. Transformer prameters.

Frequency[kHz] 30 | 50
Gap[mm] 30
N, 18
N, 9
k 0.34 0.34
1[mQY] 1084 | 139.8
72[mQ] 27.2 34
Li[uH] 84.8 84.7
Ly[uH] 21.6 21.4
[ 147.5 190.4
O 149.7 197.9
Ry maxsp[Q] 12.2 20.3
Rimaxss[€2] 1.3 2.2
Nmax[%0] 96.2 97.0
T T
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Fig.5. Experimental results.
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