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RESEARCH ON BUBBLE SEPARATION AND ELIMINATION FOR HYDRAULIC SYSTEM
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Air bubble entrained in oils cause many problems, such as the acceleration of oil degradation, cavitation
erosion, and decline of effective bulk modulus of oil. Air bubbles in working fluids must be actively separated

and eliminated to realize performance improvement of hydraulic systems. To remove air bubbles from

hydraulic oil, it is possible to use an active “bubble eliminator” that uses swirl flow to remove air bubbles. In

this paper, the improvement of oil aging, cavitation erosion, and the effective bulk modulus by the bubble

eliminator was experimentally investigated. Moreover, to enhance the performance of the bubble eliminator,

experimental flow visualization and numerical simulation of the bubble eliminator were conducted, and the
importance of design index of the bubble eliminator considering the fluid condition was mentioned. To
establish the new design index of the bubble eliminator, the effect of the shape parameters of the device and
fluid condition on the performance of the bubble eliminator was clarified. As a result, it became possible to
design the bubble eliminator considering the fluid condition.

Key Words : Bubble eliminator, Hydraulic system, Oil, Swirl flow
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Table 1 Dimensions of standard model [mm]
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Fig.11 Experimental results with changes in the diameter of the outlet port and the vent port
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Table 2 Analysis conditions for comparison with
Reynolds number and non-dimensional bubble diameter
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Fig.12 Volume fraction with changes in Reynolds number

and non-dimensional bubble diameter
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Fig.13 Volume fraction of air along x - axis of the bubble

eliminator with changes in the diameter of the outlet port
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Table 4 Analysis conditions for optimization of the

diameter of the inlet tube and length of tapered tube
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Fig.14 Spiral number in various the lengths of the tapered
tube and diameter of the inlet tube
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Fig.15 Spiral number for optimization of the diameter of the
inlet tube and the length of tapered tube
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Fig.16 Correlation of spiral number and rates of bubble
removal
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