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Abstract

An experimental study was performed to explore the atomization characteristics as the drop formation and the liquid
breakup of an ethanol fuel using an electrohydrodynamic atomizer. A developed electrohydrodynamic atomizer controlled by
a high AC power, a variable frequency, and a liquid feeding was used for the experiments. The test had been considered a
disperse atomization processing at 450~4200V applied power, 200~400 Hz frequency, and 1~3 ml/min ethanol feeding to
achieve an uniformed droplet formation. The goal of the research was to investigate the possibility of the liquid breakup for
an ethanol fuel in an electrohydrodynamic atomizer. The results showed that the mean droplet radius decreased as the applied
voltage increased or as the applied AC frequency increased. The whipping motion had been grown at the specified voltages

due to the applied frequency.
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Fig. 1 Variation of resistivity with voltage”
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Fig. 2 Schematic diagram of experimental arrangement
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Fig. 3 Configuration of applied nozzles
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Table 1 Specifications of applied nozzle

Capillary | . Nozzle size Length of
material & L.D.[mm] | O.D.[mm] nozzle[mm}
STS 25 0.25 0.50 17.9
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Fig. 4 Image processing example

Table 2 Liquid properties used in this work
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Table 3 Experimental conditions

Parameters Ranges
Flow rate [ml/min]} 1-3
Voltage input [V] 450~4200

Frequency input [Hz]

200, 250, 300, 400

Parameters Values
Working liquid Ethanol (C;HsOH)
Content [V/V%] 95.1~95.6
Molar mass [g/mol] 46.07
Conductivity K [S/m] 1x107¢
Surface tension ¢ [N/m] 22.27x107°
Density p [kg/m?] 789
Relative permittivity & 24
Viscosity 7 [mPa - s] 1.20
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Fig. 5 Spray visualization of ethanol in 2 ml/min flow rate
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Fig. 6 Mean droplet radius due to frequency change
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