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Experimental Study on Charge-to-mass Ratio and Water-film
Separation Point with Electrostatic Induction Charging of Water Mist
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The characteristics of electrostatic induction charging of water mist are investigated experimentally. To observe the effect of the
induction-electrode position on the charge-to-mass ratio, the experiments were conducted using a hollow cone nozzle of single-
fluid type and a ring-shaped induction-electrode mounted in various locations on the tip of the nozzle. The charge-to-mass ratio

of the water mist is evaluated using a Faraday cage. In addition, the separation point, which separates the water-film and the

water mist, is evaluated by fluid-flow visualization and electrical contact needle prove. These experimental results provide the
basis for a discussion of the effectiveness of the induction-electrode configuration on the charge-to-mass ratio.
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Fig.l Experimental nozzle and induction electrode system.
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Table 1  Analytical value of the well water.

pH [-] 8
Alkalinity (pH4.8) [mg/1] 79
Chloride ion [ mg/1] 12
Sulfate ion [ mg/1] 20
Iron [ mg/1] 0.06
Silica [ mg/1] 45
Total hardness [ mg/1] 119
Calcium hardness [ mg/1] 56
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Fig.2 Experimental equipment for measurement of charge-to-mass ratio .. by Faraday cage.
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Fig.3 Characteristics of g.« as a function of V.
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Fig.4 Experimental equipment for measurement of water-film
separation point and visualization system.
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(a) Visualization of water spray
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Fig.5 Visualization of water spray and waveforms of Vic and i.. (z=75.0 mm).
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Fig.6 Waveforms of V.. and i.. (z=6.0,7.0 mm).
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Fig.7 i« in amplitude as a function of z (V,=7kV ).
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