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Performance Evaluation for Bubble Eliminator with CFD
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Air bubbles in working fluids greatly influence the performance of hydraulic systems. The bubble in working hydraulic
fluids may cause major problems because of bulk modulus change, cavitation and aeration inception, degradation of
lubrication, noise generation, oil temperature rise, and deterioration of oil quality. An active “bubble eliminator” that
uses swirl flow to remove air bubbles can be used to mitigate these problems. The purpose of this paper is to evaluate
an adequate computational model and mesh with CFD analysis according to the numerical simulation of the bubble
eliminator. It has been numerically verified that the performance of the bubble removal for the bubble eliminator

depends on particle sizes of bubbles by Euler multiphase model. It is also confirmed that the numerical results have

good agreement with experimental results.
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Figure 1 Principle of bubble eliminator
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Figure 2 Geometry of bubble eliminator
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Table 1 Dimensions of bubble eliminator
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Figure 3 Bubble entrained ratio according to bubble size

In-line measurement
(Outlet port) Bubble separation

device

Vent port

In-line measurement
(Inlet port)

Air suction
port

R4 GBI IE B A
Figure 4 Experimental hydraulic circuit
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Figure 5 Comparison of distribution for bubble diameter
(50 magnifications)

W Inlet port (N=168)
W Outlet port (N=152)

35
30
25
20
15
10
5
. luen o [

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

Bubble diameter [um]
K6 SGakafiokli (f53 150 %)
Figure 6 Comparison of distribution for bubble diameter
(150 magnifications)
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Figure 7 Overall bubble eliminating device
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Figure 8 Relationship between iteration and residual for
k-& and k- turbulence models
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Figure 9 Computational mesh with extrusion model
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Figure 10 Relationship between iteration and residual for
extrusion mesh model
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