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Generation of Charged Fog by High-speed Ejection of Pure Water
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When water stream is breaking up to tiny droplets, many charged particles are generated. This
phenomenon is well known as Lenard effect. One of the authors have reported that the negatively charged
fog is generated around the water jet ejected from a nozzle with the velocity of up to 3.2 m/s, where the
flow is laminar flow. The purpose of this paper is to understand the charged fog generated from pure water
ejected with higher velocity in turbulent flow region. The maximum velocity of water jet is 52.5 m/s in
the experiments. It is shown that the positively charged fog is generated from a positively charged jet. That
means the charged fog polarity agrees with the polarity of the jet. The generated current of the charged
fog and the streaming current of water jet are proportional to the 3.5th power of the velocity v. A small
amount of the negatively charged fog is also generated simultaneously, and its particle size is smaller than
a positively charged droplets. Further, the generated current depends on not only the ejected velocity but
also resistivity of the water. The generated current increases with resistivity of the water. It is considered
that, for high-speed water jet, the streaming electrification of the jet is dominant for producing charged fog
rather than Lenard effect.
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 2 Dependence of ejected velocity on pressure.
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Fig. 4 Apparatus of induction charging ejection.
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of generated from neutral jet on ejected velocity.
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Fig. 10 Waveforms of induction charging ejection.
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Fig. 13 Waveform of streaming current.
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