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Relaxation of Static Charge in Oil Tank with Mesh Screen

M. Fujn* K. TANABE,* H. MITERA,** S, WATANABE***
and A. OHASHI***

(Received December 1, 1987)

When a mesh screen is fixed at the oil inlet for the purpose of discharging the model tank,
the potential in it, particularly on the oil surface, remarkably decreases. The main reasons
for this are that (1) the charge of the flowing oil is neutralized to some extent through the
screen and (2) the velocity of the flowing oil is controlled by the screen. The effect of (2)
is studied in this paper not only from a theoretical but also from an experimental point of
view, beginning from the premise that the charge distribution decreases exponentially from the
tank bottom up to the oil surface. As an experiment, when a mesh screen is fixed, the meas-
ured value of relaxation current along the cylindrical tank wall decreases exponentially from

the tank bottom up to the oil surface.
result mentioned above.
agrees with the theory.

This experimental result agrees with the theoretical
The measured value of relaxation current on the tank bottom also
Consequently, it can be concluded that (a) the oil velocity in the

tank is controlled by the mesh screen, (b) therefore the oil velocity along the axis of the tank

is reduced, and (c) as a result, the oil surface potential is decreased as well.

Further, it has

also been made clear that the charge in the oil decreases exponentially from the tank bottom
up to the oil surface and that the relaxation charge along the cylindrical tank wall is consid-
erably influenced by the distribution of oil flowing velocity in the tank.
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Fig. 1 Schematic diagram of the oil pumping sys-
tem, and a method for measurement of
potential and ground current.
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Table 1 Ground current of each part of the oil
pumping system with a 100 mesh screen.
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Fig. 2 Measured values and potential distribution

calculated along the axis in the test tank
with or without mesh screen.
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Fig. 3 Model for the distribution of charge den-
sity in the test tank.
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Fig. 9 The oil flowing velocity along the axis in

the tank.
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Table 2 Measured and calculated values of relaxa-
tion current on the test tank bottom.

Relaxation current

Screen Measured Calculated
value value
(X1079 A) (X102 A)
without screen 12.3 11.77
100 mesh screen 10.2 9.1
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