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Study on electric double-layer coupler for highly efficient wireless power
transfer under seawater

Tamura, Masaya
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A capacitive wireless power transfer focusing on the electric double layer
generated on the electrode surface in seawater was proposed. First, the generation of the electric
double layer in seawater and the change in Q-value were investigated. Next, the relationship between

the shape of the capacitive coupler and its power transfer efficiency was clarified through
analysis. A prototype coupler was fabricated, which showed a significant improvement over the
efficiency obtained from the analysis. The conductivity of seawater greatly contributed to this
improvement, and a novel coupler utilizing conductivity was developed. The coupler achieved a
transfer efficiency of over 90%. In addition, the real-time transmission of moving images using the
same coupler was demonstrated.
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