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Analysis of seawater electric field influenced by conductivity and

shape of the object

JI Dou, WANG Lizhu, ZHANG Jianchun
(College of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; Electric field measurements in seawater will affect the target electric field. In order to improve the accuracy of the electric field

measurement, the influence factors of the object on distribution of the electric field in seawater were studied by the finite element method, and the

distribution law of the distortion electric field was determined. The simulation results show that the magnitude of the distortion peak and the

distortion area are affected by the conductivity and shape of the object. When the conductivity of the object is smaller or larger than that of the

seawater, the effect on the electric field distribution is on the opposite: the larger the curvature of the object is, but the larger the peak value of the

distortion is, but the smaller the distortion area is.
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Fig. 1  Spherical coordinate system in seawater
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Fig.2 Electric field distribution of sphere with

conductivity equal to seawater conductivity

i Sk J5 AR g A I Hi Sk R E S
R IR A /N AR FE, B LR 2R s T K R Y
AR . BRI K P, 18 2 ik
Or AR S]  RIERIRE HOKP 1 A SR P4 T
HE2 00 A1 o BRI 7K Hh 4% 1 P 7 50 JBE AR 45
H¥775 285. 71 mV/m, WK F 4 L3 598 02
BORCERVR IR BT 19 29 58 i 375 , 1k 0 6 ) 25 1R )
FL R SR K A R S A (R I, AN 2 3K
L 3 23 A 77 AL T . 2 oy = o, B,
A10) M (L) AT R @) = @02 = @y, BRI



48 e AN o 4

542

BRUACE AR K P 25 i L AN 2 R AR, Y
BAT IS Bl 15 LA 45 2R
2.2 KEBSRNTHKESE

TEBRVRER HE 5 3N TR R S R I DL T
LA e 53O 1], Ho %0 1 x 107 S/m 2
LG/ N TR K B HL 5 (A el T R AT 0
FUT L, BF 5T T g 7K HL 39 70 A1 O 2L, 45 2R
K 3R

| FIA3R I/ (mV/m)

500

z/mm

20 0 20
x/mm
3 BRE AT S bR L35 5 1
Fig.3 Electric field distribution of spherical quartz material
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Fig.4 Electric field distribution of spherical brass material
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point depending on conductivity
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Fig.8 Electric field distribution of vertical ellipse
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Fig.9 Electric field distribution of the circle with

the same elliptical area
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