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Study on Under Seawater Wireless Power Transfer System using U-shaped Core Transformer
Kazuki Furuyama®, Yasuyoshi Kaneko (Saitama University)

Currently, the exploration and development of marine resources is attracting attention, and interest in wireless power transfer system in

seawater applicable to AUV. However, many studies using circular core have been made, but studies using U-shaped core have not been

made. In this paper, comparison and examination of transformer efficiency in air and seawater in plug type using U-shaped core. Also,

transformer characteristics and power transmission efficiency by salinity concentration in plug part were investigated. As a result of power

supply experiment, we obtained transformer efficiency 92.2% at 250W in seawater.
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Fig.1 Wireless power transfer system
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Fig.2 Magnetic field structure
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Fig.5 Magnetic flux distribution of transformer

Table.1 Transformer parameters

B[T]
1.8000E-02
1.6000E-02
1.4000E-02
1.2000E-02
1.0000E-02
8.0000E-03
6.0000E-03
4.0000E-03
2.0000E-03
0.0000E+00

Gap [mm)] 30
Frequency [kHz] 85
Primary winding 40T

Secondary winding 20T
7 [mQ] 330
7, [mQ] 49.5
Ly [pH] 513
L, [uH] 36.4

k 0.187
Cs [nF] 7.33
Cp [nF] 95.6
R [0] 78.1
Table.2 Transformer efficiency
Media Efficiency [%]
Air 92.1
Water 92.3
Seawater 92.2
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Fig.6 Circuit of experiment
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Fig.7 Transformer characteristic
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Fig.9 Efficiency by each insertion depth
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