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Influence of a Punched Plate on the Performance of a Nozzle-type Explosion-Proof
Electrostatic Neutralizer
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A nozzle-type explosion-proof electrostatic neutralizer has been developed. It can be used to effectively reduce the
electrostatic charge on flammable material in an industrial situation with an explosive atmosphere. To satisfy the
International Electrotechnical Commission (IEC) standard, a punched plate was inserted into the nozzle opening of a
neutralizer. The punched plate prevents the ingress of solid foreign objects into the equipment. In this study, the use of
punched plate and its influence on the performance of a multi-purpose explosion-proof electrostatic neutralizer is
investigated. The charge neutralizing current, ., was measured with an ammeter connected between a charged metal
plate impressed with DC 5 kV in bipolar and the ground. As a result, /, increased as the hole size and/or the hole
number of the punched plate increased. On the other hand, the optimum thickness of the punched plate was
determined. The thickness depended on the velocity of ionized air used for neutralizing the charged materials.
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Fig. 2 Dimension of punched plate.
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Table 1 I, as a function of a.

Discharge current, [, [HA] at Vy

Without a punched With a punched

Distance plate plate’

a [mm)] +3 kV -3 kV +3 kV -3 kV
1.5 5.0 39 9.2 57.5
2 4.8 37 59 45
3 4.3 33 4.4 34
4 3.6 27 34 27

*Dp: 09 mm, n: 9, £ 1 mm.
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Table 2 Air flow rate and velocity under various air
pressures.

Air pressure Air flow rate Air velocity

[MPa] [L/min] [m/s]
0.05 70 204
0.1 38 256
0.2 120 350
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