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Atomization of Liquid Via a Combined System of Air Pressure and FElectric Field

Sangyeon Hwang, Baekhoon Seong and Doyoung Byun

Abstract. Conventional electrospray and air spray methods have the vulnerabilities of limited flow rate (throughput) and

droplet size, respectively. Since high throughput with uniform size of droplet is required for various applications, an improved

technique should be adopted. Here, we report a combined system of an air pressure and an electric field and evaluate the

atomization performance of it. The air flow allowed applying high flow rate range and the electric field reinforced the

atomization process to generate fine droplets. A correlation between two forces was investigated by comparing the droplet

produced by each method. The atomized droplets were measured and visualized by image processing and a particle image

velocimetry (PIV). The quantitative results were achieved from the parametric space and the effect of both forces was

analyzed. The motion of charged droplets followed the outer electric field rather than the complex vortex in the shear layer

so that the droplets accelerated directly toward the grounded collector.
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Fig. 1. Experimental setup for combined system of air
pressure and electric field
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Fig. 2. Ejected droplet and jet under different electric

fields with liquid flow rate of 100 #l/min and
applied air pressure of 5 kPa
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Fig. 3. Images of spray shape according to electric field
from 3 ml/min of flow rate and 20 kPa of air
pressure
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Fig. 4. Droplet distributions according to air pressure and
applied voltage
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applied voltage difference and air pressure of (a)
10 kPa and (b) 20 kPa
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FIG. 6. Analysis of droplet velocity profile
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