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Suppression of Incendiary Electrostatic Discharge in a Silo
Using a New Electrostatic Charge Eliminator for Powder™

by Tsutomu Kobama**, Teruo Suzuki*** and Tomofumi MoGAMmI***

Abstract: In a pneumatic powder transport system, large amounts of electrostatic charge generated
by friction within pipe walls accumulate on powders with high electric resistivity. Loading such
powders into a silo from the top raises the electric field strength inside the silo and may generate
electrostatic discharges, causing the ignition of flammable dusts when fine powders are present at
a concentration higher than the lower explosion limit. In order to prevent such a dust explosion
during the loading of particulate products, we have developed a new nozzle-type electrostatic charge
eliminator to neutralize the static charge on products before entering a silo, and we have confirmed
the suppression performance against incendiary electrostatic discharges in a silo by using a full-sized
experimental facility for pneumatic transportation and 350-400kg of polypropylene pellets. The
eliminator is installed at the end of the loading pipe inside a silo. The eliminator used in the
experiment consists of an SUS short pipe with an inner diameter of 10cm and a length of 10cm, as
well as 16 nozzle-type ionizer arranged along the double circumference line of the SUS short pipe.
In each ionizer, high voltage is impressed between a needle electrode and a grounded metal nozzle
to produce air ions by corona discharges. The ions are blown inside the SUS short pipe by
compressed air at a pressure of 250-300kPa to neutralize the static charge on pellets within it. The
experimental facility consists of an SUS silo with a diameter of 1.5m and a capacity of 1.5m° an
SUS pipeline with a diameter of 10cm and a length of approximately 20m, an air blower with an
air volume of 15m*min and an air conditioning unit. Incendiary discharges which occur along the
pellet heap in the test silo are observed using a camera/CCD camera with an image intensifier set
on the window of the silo roof. The charging tendency on pellets is mainly evaluated using an air-
blow-type electrostatic field sensor set on the side wall of the silo. The experimental results are
as follows:

O O Applying 50Hz ac high voltage to the eliminator results in an elimination shortage. On the other
hand, applying dc high voltage requires control of the impressed voltage because of reverse
charging.

O O Elimination ability increases as the frequency of the ac voltage increases. However, control of
the frequency or voltage is also needed because of reverse charging.

O O Incendiary discharges can be satisfactorily suppressed by feedback control like ON-OFF control
or proportional control utilizing the output signal of an electrostatic field sensor.

Keywords; Electrostatic eliminator, Nozzle-type ionizer, Powder silo, Electrostatic discharge, Dust
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Fig. 1 Nozzle-type ionizer.
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Fig. 2 Schema of the measurement apparatus for the
ion current of the nozzle-type ionizer.
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Fig. 3 Schema of nozzle-type electrostatic eliminator.
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Photo. 1

Flange-type electrostatic eliminator.
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Fig. 4  Schema of the Experimental facility for pneu-
matic powder transport test.
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Fig. 5 Schema of the test silo and eliminator.
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Photo. 2 Air-purge-type electrostatic field sensor.
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Photo. 3

Electrostatic field detector for pipe.
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Fig. 6  Relationship between the ion current and the
applied voltage to the ionizer.
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Fig. 8  Relationship between the ion current and the
applied voltage of the charged plate.
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Fig. 9  Relationship between the ion current and
frequency of the applied voltage of the ionizer.
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Photo. 4 Examples of electrostatic discharges along

the piled pellet surface in the test silo.
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Fig. 12 Relationship between the frequency of incen-
diary discharges and pellet flow rate.
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