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Generation of emulsions due to the impact of surfactant-laden droplet on a
viscous oil layer on water

Changhoon Oh’, Joon Hyun Kim"~, Jaeyong Sung’

Abstract Three design parameters were considered in this study: outlet nozzle angle (30°, 60°, 80°),
neck length (I mm, 3 mm), and flow rate (0.5, 0.6, 0.7, 0.8 lpm). A neck diameter of 0.5 mm induced
cavitation flow at a venture nozzle. A secondary transparent chamber was connected after ejection
to increase bubble duration and shape visibility. The bubble size was estimated using a Gaussian
kernel function to identify bubbles in the acquired images. Data on bubble size were used to obtain
Sauter's mean diameter and probability density function to obtain specific bubble state conditions. The
degree of bubble generation according to the bubble size was compared for each design variable. The
bubble diameter increased as the flow rate increased. The frequency of bubble generation was highest
around 20 pum. With the same neck length, the smaller the CV number, the larger the average bubble
diameter. It is possible to increase the generation frequency of smaller bubbles by the cavitation
method by changing the magnification angle and length of the neck. However, if the flow rate is too
large, the average bubble diameter tends to increase, so an appropriate flow rate should be selected.

Key Words : Bubble generation(”]3% A34J), Cavitation(3-& %), Venturi nozzle(f72] =5),
Probability density function(ZH& H%= T)
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Fig. 1. Design of the cavitation venturi to generate
microbubble
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Fig. 2. Schematic of the experimental setup of the
bubble generator
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Table 1. Design parameter(shape) of the venturi
nozzle for bubble generation

Type 1 2 3 4 5 6
a(®) 30 60 80 30 60 80
L(mm) 1 1 1 3 3 3

Table 2. Design parameter(shape) of the venturi
nozzle for bubble generation

Type 1 2 3 4 5 6
a(®) 30 60 80 30 60 80
L(mm) 1 1 1 3 3 3
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Fig. 3. Procedure diagram for processing acquired
images
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Fig. 5. The graph of the pressure difference
between the entrance and discharger.
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