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A Consideration of Electrification and Flow for Ejected Liquid

I. UMETSU* and K. ASANO*
(Received January 7, 1985)

The spray electrification of liquid ejected from a nozzle is experimentally investigated. When
the high conductivity liquid is used, the distance between receiver and a nozzle has remarkably
effected on electrification current. It is observed that the polarity of the current is reversed
at a certain distance. From the experimental data of the relation between the distance where
the polarity is reversed and the distance where the jet is split into droplets, it turned out that
both distances are mutually dependent. Furthermore, the effects of liquid flow on this phenom-
enon are examined with laminar jet and turbulent jet. The results showed that this phenom-
enon is closely related with the disturbance of jet surface and droplet flow.
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Table 1 Physical properties of liquid.
Liquid Kinematic viscosity Surface tension Conductivity
1qu (X10-%m?/s) at 25°C (X10-8N/m) (S/m) at 25°C
Silicone fluid 1 17.4 8x10-18
Silicone fluid 5 19.7 1.3x10-12
Deionized water 1 72 1x10-5
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Fig. 2 Dependence of du/D? on velocity.
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Fig. 3 Dependence of electrification current on d.
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(b) turbulent region (v=9.5m/s)
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Fig. 6 Spraying patterns of jet.
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Fig. 9 Numerical model of charged jet.
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