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Influence of Vertical Bank on Underwater Electric
Field Distribution of Ships

YANG Jingxuan, CHEN Cong, SUN Jiaqing, TAN Hao, SI Lifeng, DU Chuyang

(Naval University of Engineering, Wuhan 430033, China)

Abstract: In order to study the vertical bank’ s influence on the underwater electric scalar potential
produced by a ship in seawaters, the horizontal DC electric dipole was used as the equivalent field source.
Based on the mirror theory of static electric field, the expressions for characterizing the vertical bank’ s
influence on the underwater electric scalar potential distribution of ship were derived. The influence of the
vertical bank parallel to the ship’ s course on the underwater electric scalar potential distribution was
studied by numerical simulation. Simulation results show that the effect of the vertical bank on the scalar
potential has obvious orientation directly with the change of the relative azimuth of the vertical bank and the
field point, the bank which parallels to the ship’ s course can increase the absolute value of scalar potential
except the midship plane. The closer the field point is to the bank, the greater the influence of its value
and symmetry. The marine environment with four azimuthal bank boundaries was mimicked in laboratory,
and the scalar potential distribution on a certain depth plane under the simulated field source was

measured. These theoretical derivation and research conclusions of simulation were further confirmed by
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comparing simulation results.

Key words: ship’ s underwater scalar electric potential; horizontal direct current dipole; vertical bank;

mirror image method ; symmetries; azimuth
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