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Characterization of Sprays used Ultrasonic Vibrant Plate with
the Surface roughness

Jun-Baek Lee, In-kon Jeon, Heung-Shin Jeon

Key Words: Ultrasonic(Z53}), Vibration(d§), Surface roughness(¥%HZ %), Liquid film
thickness( 2} 7)), Cavitation(F 5 A4}), Sprays(E5)

Abstract

The purpose of this study is to compare the SMD(Sauter mean diameter) with different vibrant
plates. Each vibrant plates have different surface roughness. Also liquid film thickness are measured for
explanation how to concern atomization.

Ultrasonic waves is used for vibration. Immersion liquid method is used for the measure of SMD
and also liquid film thickness is measured using of point needle method. Distilled water and gasoline
fuel are used to liquids. Supplied liquid flow rates are 18~296cc/min. Centerline average roughness of
vibrant plates are 0.5, 2.0, 4.7, 9.5 pm and diameter of vibrant plate is 60mm.

In result, good atomization of liquid is obtained in widen flow rates. The mean droplet size is
increased in orders of 4.7, 2.0, 9.5, 0.5 um surface roughness. Distilled water has a big mean droplet
size than gasoline fuel in low flow rate. Above the 78cc/min flow rates, distilled water has a small
mean droplet size than gasoline fuel. Liquid films changes are measured with ultrasonic power. Also,
cavitation effect on sprays is observed.
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Fig. 1 Schematic view of a ultrasonic atomization
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Table. 2 Properties of supply liquids

Liquids |Distilled| Disel

Properties water fuel
Specific gravity(20C / 4TC) 1 0.8398
Kinematic viscosity(20C, cSt) 1 4.113
Surface tension(dyne/cm) 72.0 293
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Fig. 2 Principle of a Point Needle Method
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Fig. 3 Liquid Film Measurement Circuit
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Fig. 6 Comparison of droplet sizes of liquids
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