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High Performance of Bubble Eliminator

Sayako SAKAMA™, Yutaka TANAKA, Ryushi SUZUKI

*! Graduate School of Engineering and Design, Hosei University
2-17-1 Fujimi, Chiyoda-ku, Tokyo, 102-8160 Japan

Air bubbles in hydraulic oil lower the efficiency of hydraulic systems and contribute to instrument malfunctions.
To mitigate these problems, it is possible to use an active “bubble eliminator” that uses swirl flow to remove air bubbles.
The device shape affects the efficiency of bubble removal; hence, the selection of geometry is the most important
parameter for optimizing the device performance. This study investigates the effect of the shape parameters of the
device on bubble behavior in the oil, using experimental flow visualization and numerical simulations of the device. In
this paper, we conducted the experimental flow visualization and numerical simulation involving various diameters of
an outlet port and vent port. The simulation results are analyzed using considering the relationship between axial flow
and swirl flow in the bubble eliminator. We conclude that the diameters of the outlet port and vent port, and the length
of the tapered tube of the bubble eliminator can be determined.
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Fig.1 Design and principle of bubble eliminator

Table 2 Condition of experiments and numerical simulations
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h 3 IS d 1 D,-20_D;-6 20 6

L3 L2 UIa 2 D,-15 D;-6 15 6

i 3 D,-10_D;-6 10 6

4 | D,20_Ds-10 20 10

Fig.2 Geometry of bubble eliminator 5 D,15_Dy-10 15 10

6 | D,10 D510 10 10

Table 1 Dimensions of bubble eliminator 7 D,-20_D4-8 20 8
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Fig.3 Experimental fluid circuit for flow visualization
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Fig.4 Results of experimental flow visualization
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Fig.5 Velocity component z on the z-axis in various diameters of the outlet port and vent port
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Fig.6 Spiral number and velocity component z on z = 7.5 mm in various diameters of the outlet port and vent port
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Fig. 7 Velocity component z on the z = 7.5 mm in various lengths of the tapered tube
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