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Abstract
The effect of electrostatic induction on water mist was experimentally investigated. Since the theoretical

mechanism of water mist charging on the nozzle, which was designed to be suitable for electrostatic induction,

has not been systematized, the identification of electrical and fluid parameters has been required in principle. To

quantify the charge-to-mass ratio of water mist, experimental evaluation equipment was constructed. In the

experiment, the charge-to-mass ratio and the diameter of water mist were measured. The characteristics of the

ratio were sensitive to the geometric condition of the electrostatic induction nozzle. As for the appropriate

placement of the electrostatic induction electrode, it was found that the charge-to-mass ratio influenced the

position of the water-film separation point, in which the water spray separated from the film shape in the mist.
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Fig. 2 Experimental nozzle and induction electrode system.
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Table 1 Experimental condition.

Fluid Well water
Applied voltage:
v, [+kV] 5.0, 6.0, 7.0, 8.0, 9.0, 10.0
Discharge
pressure [MPa] 1.0
Flow rate [L/min] 1.0
Wire diameter
Inner diameter:
d [mm] 33.0
From nozzle of 7.0,7.5, 8.0, 8.5, 9.5
range:z [mm)]
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Fig. 3 Experimental equipment for measurement of water-

film separation point.

Fig. 4 Needle probe at water-film separation point.
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Fig. 5 Experimental equipment for measurement of charge-to-mass ratio by faraday cage.
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Fig. 6 Experimental equipment for measurement of
particle diameter.

Table 2 Experimental condition for measurement of
particle diameter.

Equipment name VisiSize Portable
System Particle Drop Image Analysis
Specification
measurement 10pm~3,900um
range
Resolution 1980%1080
Frame rate 30fps
Analytical .
capability 15,000 particls/s
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Fig. 7 Output voltage V.
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Fig. 8 Characteristics of charge-to-mass ratio as a function
of applied voltage V,.
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Fig. 9 Distribution of particle diameter in water mist.

Table 3 Result of sauter mean diameter.

V. Sauter mean
Measurement position [k{;] diameter:
D [pm]
0 70.7
Nozzle center
+6 73.6
-0.5m from the nozzle 0 2168
center +6 214.8

(a) Viy=0kV. (b) Vi, = +6kV.
Fig. 10 Visualization of flowing water mist from
electrostatic induction nozzle.
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