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Abstract; Charged clouds produced by water spraying used in industrial operations are potential hazards
of ignition by electrostatic discharges. Since this ignition risk can be assessed by electric fields created
by the charges in a cloud, estimation of the charge density of the cloud is necessary to determine whether
the electric fields can initiate an incendive discharge. This paper presents the results of measurements
of charge densities in clouds during water spraying at water pressures up to 84 MPa. The results show
that use of tap water, which is highly conductive, effectively reduces the risk in washing operations; in
addition, relatively thicker nozzles reduce the charge in clouds.
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space charge density during spraying.
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Fig. 2 Space charge densities in cone jets during
high-pressure water jet spraying at the
distance of 45 cm from nozzle and with
a reflection plate. Space charge density
versus (a) water pressure, (b) flow rate, and
(c) velocity; O: nozzle hole diameter of D,
=0.6mm, A:D,=08mm,and [ : D, =1.0
mm with purified water and a: D, = 0.8 mm
with tap water.
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Fig. 3 Space charge densities in charged clouds
outside cone jets during high-pressure water
jet spraying with a reflection plate. O : D, =
06mm, A :D,=08mm,and []:D,=1.0
mm with purified water.
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Fig. 4 The effect of the reflection plate on charge
density in cone jets with purified water
measured at the distance of 45 cm from the
nozzle with D, = 0.6 mm.
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Fig. 5 Space charge densities in charged clouds

during high-pressure purified water spraying
at 2 MPa. a: D, = 1.8 mm, b: D, = 3.3 mm
with pressurized air at 0.2 MPa, and c: D, =
3.3 mm with pressurized air at 0.3 MPa.
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