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On the Assessment Methods of Electrostatic Hazards during Liquid Spraying*

by Atsushi OHASAWA**

Abstract; During liquid spraying, for example, cleaning by water jets or solvents, charged clouds consisting of
droplets in space are built up. The clouds create high electric field causing electrostatic discharges leading to
ignition hazard. The hazard depends not only on the spray liquid and spraying parameters but also on the
geometry of the spray space. The aim of this study is to construct a method to estimate the electrostatic hazards
during liquid spraying, i.e., whether or not the charged sprays can lead to conditions enabling discharges to
occur. Following the evaluation methods with the aid of computer calculation to estimate the maximum electric
field have been examined;

(1) Measuring space charge density in a cylindrical cage with a field-meter;
(2) Measuring space charge density by a suction Faraday tube;
(3) Measuring space potentials by a floating probe.

The measured values by each method above are used to compute the electric field distribution in a given space
based on the Poisson’s equation and E = =V V' and the methods are compared.

In this paper, a spraying with two phase flow (purified water and compressed air) is used to compare the
evaluation methods. The method using the suction Faraday tube gives the charge distribution with high
resolution but measurements at many points are required, so that it may be useful for detailed evaluation. The
floating probe method, however, is inadequate for the assessment because of inaccuracy. Consequently, the
method using the cylindrical cage with a field-meter may be useful and reasonable for the hazard assessment to
determine the maximum electric field because of easy measurement and a good agreement with the method with
the suction Faraday tube giving the high resolution measurement, so that in future work, it will be employed in
comprehensive experimental study with wide ranging parameters of spraying.

Keywords; Liquid spraying, Electrostatic hazards, Space charge density, Electric field distribution,
Space potential distribution
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Fig.1 Experimental apparatus. (a) Space charge measurement with a grounded cylindrical cage with a field-meter,
(b) space charge measurement with a suction Faraday tube and potential measurement with a floating probe.
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Fig.2 Grounded metal cage with a field-meter.
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Fig.3 Suction Faraday tube.
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Fig.4 A set of (a) measured nozzle current and (b)
space charge density obtained from the method
of the cylindrical cage with a fieldmeter.
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Fig.5 Evaluation results obtained from each method.
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Fig.6 Measured space charge densities with the suction Faraday tube.
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