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Study on Characteristics of Charge-to-Mass Ratio of a Hollow
Cone Nozzle Using the Electrostatic Induction Charging Method
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This study investigates the characteristics of the charge-to-mass ratio of a hollow cone nozzle using the electrostatic induction
charging method. We investigated the characteristics of the electrostatic induction charging of water particles experimentally.
By utilizing hollow cone nozzles with varying flow rates, we determined the charge-to-mass ratio under various temperatures.
The evaluation of the charge-to-mass ratio of water mist was performed using a Faraday cage. Furthermore, we measured the
water mist particle diameter during electrostatic induction charging and assessed the performance of the nozzle in relation to
the Rayleigh limit. These experimental findings serve as foundational research to demonstrate the effectiveness of the
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induction electrode configuration and nozzle performance.
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Fig.1 Experimental nozzle and induction electrode system.
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Table 1  Specifications of nozzle.

Nozzle tip [ L/min ] 0.1 1.0 7.0
P [MPa] 1.0 1.0 1.0
Spray angle [deg] 75 100 90
. . D ¢32.0 D $43.0 D ¢$65.0
induction electrode [ mm ] d$24.0 49330 d$55.0

z [mm] 0.5 8.0 5.0

2 HFKROSHE

Table 2 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/l] 0.06
Silica [mg/1] 45
Total hardness [mg/1] 119
Calcium hardness [mg/1] 56
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Fig.2 Characteristics of ..« as a function of V.
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Fig.4 Characteristics of ..« as a temperature for 0.1 L/min nozzle.
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Table 3 Specifications of measuring device.

Equipment name VisiSize Portable

System Particle Drop Image Analysis
Specification measurement range 10 um~3,900 um
Resolution 1,980 X 1,080

Frame rate 30 fps

Analytical capability 15,000 particles / s
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