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Induction Charging of Droplets Ejected from an Airless Nozzle and
the Behavior of Charged Droplets Near a Grounded Disk Electrode

Yoshio HIGASHIYAMA,* JA Zang WU* and Kazutoshi AsANO*
(Received April 24, 1995)

The charging characteristics of water droplets were experimentally investigated by using
a conventional airless nozzle equipped with an induction charging ring. The water droplets
ejected from the nozzle at 2 g/s under a pressure of 2 MPa forms a hollow-cone and are charged
in opposite polarity to the induction electrode. At the higher induction voltage, highly charged
droplets is apt to be attracted to the induction electrode, thereby the droplets accumulating at
the electrode form a sharp point and cause corona discharge. Thus the induction method has

a critical limit to charge quantity acquired by the droplets.

The maximum value of the

charge-to-mass ratio of the droplets obtained was about 1.2mC/kg near the nozzle. As the
distance from the nozzle increased, the charge distribution in the shower becomes uniform

because of an outward motion of the droplets due to electrostatic repulsion force.

In order to

confirm the motion of charged droplets, a grounded disc electrode supported with a stem was

inserted at the different height and position in the shower.

From the analysis of the deposit

patterns and diameter distribution of droplets deposited onto the lower surface of the grounded
disc, it reveals that relatively larger sized droplets ranging from 40 to 120 zm tend to deposit

onto outer region of the under surface.
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Fig. 1 Nozzle structure and an induction charging
electrode.
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Table 1 Radial distribution of mean diameters and
standard deviation of charged droplets.
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Fig. 3 Diameter distribution of charged droplets exsisting at the plane 300 mm apart from
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Fig. 5 Relation between applied voltage to a ring
electrode and droplet current.
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