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Generation Mechanism of Tiny Water Droplets at the Time of
Collision of Charged Water Droplets with Super Water Repellent Surface
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In this study, the behavior of water droplets was photographed using a high-speed camera. Water droplets may bounce
completely on the super water repellent surface, and tiny droplets may be generated. The formation of tiny droplets are known

to be related to Coulomb repulsion and surface tension of water, but the details of the formation mechanism is unknown.
However, by increasing the charge amount of water droplets, it is found a mechanism of tiny droplet generation. It turns out that
it is related to the Rayleigh limit. The Rayleigh limit is a phenomenon in which tiny droplets are ejected when the charge density
of the water droplets increases and charge to mass ratio reaches the Rayleigh limit because the charge of the water droplets

floating in the air does not loss of charge during evaporation. The Rayleigh limit is the maximum value that determines the

amount of water droplet charge determined by the balance between surface tension and Coulomb repulsion. The water droplet
reaches the Rayleigh limit, among which the high charge density portion is ejected as tiny water droplets.
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Fig.1 Schematic of experimental equipment.
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Fig.5 Generation of tiny droplets when applying Glaco on
acrylic board (-4.3kV).
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Fig.6  Probability of generation of tiny droplets by applied voltage
for each falling distance (Acrylic board-Glaco ).
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Fig.7 Generation of tiny droplets when applying Glaco on acrylic
board (+4.3kV).
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Fig.8 Changes in diameter of droplets of water droplets depending
on applied voltage.
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Fig.10 Velocity of tiny droplet at +4.3kV application when
applying Glaco on acrylic board.
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voltage for each falling distance ( Teflon board-Glaco ).
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Fig.12  Generation of tiny droplets when applying Glaco on teflon
board (-43kV).
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