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Abstract Bubble reduction devices are intended to solve problems related to the quantitative supply of
oil. Therefore, in this study, numerical analysis was conducted to verify the flow characteristics of bubble
particles during the operation of a bubble reduction device. As a result of the basic analysis, the area
where the rise and fall of bubbles were most active was found, and numerical calculations were
performed focusing on the points. Before the numerical calculations, a non-dimensional derivation was
performed to secure homogeneity among the variables. Based on the data obtained from non-dimension
derivation, 25 variable conditions for each particle size and fluid velocity were set. Through separate
calculations, the equation for bubble rise and fall was derived. By calculating the ratio of drag and
buoyancy for each variable, if the drag force acting on the bubble was greater than buoyancy, the bubble
falls, and bubbles are not reduced. If the buoyancy is larger than drag, the bubble rises, and the bubble
is reduced. Through the analysis, the rise and fall of the bubble were confirmed, and the results were

consistent with the separate numerical calculations.
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Fig. 1. Bubble reduction device
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Fig. 2. Principle of mechanical motion

].

38

%0 i&
NG

Oll

N2ATE 7% A GHY FEHAS A
SEIHL | AT B HEAAE +
sHe AWston, 9% BE 4 s
Fig. 3.2 712 Ag 41| 3D 2@ Hojxa

m{w
=



Fate7|gtal=g Al A21E A10Z, 2020

=l k=
60 mm

Fig. 3. 3D model of bubble reduction device
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Fig. 4. Basic analysis result
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Table 1. Analysis property value

Properties Value
Density [kg/m3] 997.561
Dynamic viscosity [Pa-s] 8.8871E-4
Specific heat [J/kg-K] 4181.72
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Fig. 6. Pre-processing
(a) Computational mesh (b) Boundary condition
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Fig. 7. Analysis result
(a) Bubble drop (d = 10 mm)
(b) Bubble rise (d = 30 mm)
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