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Abstract :

In this study, the aim of the project is to construct an undersea wireless charging system for
long term continuous operation for Autonomous Underwater Vehicle (AUV) monitoring the assumed
epicenter area of the Nankai Trough earthquake. A simulation model based on the actual
measurement environment was created, and the power transmission efficiency was compared when
the receiving coil tilted from 0 to 60 degrees in the vertical direction of the transmission coil
surface. The power transmission efficiency in the sea was 13.5% when the transmitting coil and the
receiving coil faced each other. The transmission efficiency when tilted 60 degrees was 14.3%. The
simulation results indicated that wireless power supply is possible even when the receiving coil is

greatly tilted due to the influence of the tidal current in the sea.
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Coil A Coil B

Wire thickness: @ 1.0 mm 1.0 mm
Coil pitch: p 1.0 mm 1.0 mm

Turns 45 50

Coil height: A 90 mm 100 mm
Top diameter: d, 280 mm 280 mm
Bottom diameter: d, 280 mm 202 mm
Inductance: L 712 pH 709 pH
Capacitance: C 4.92 nF 4.94 nF
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Coil C Coil D
Wire thickness: ¢ 0.8 mm 0.8 mm
Turns 40.875 49.5
Coil height: A 36.1 mm 45.2 mm
Top diameter: d, 158 mm 148 mm
Bottom diameter: d, 158 mm 115 mm
Inductance: L 390 uH 390 uH
Quality factor: ¢ 143 152
Parasitic resistance: r 1.45Q 1.36 Q
Capacitance: C 9.00 nF 9.00 nF
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