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Abstract This study relates to a device that increases efficiency by reducing air bubbles in a hydraulic
system used in hydraulic machinery. The reverse design and product production of the bubble
reduction device, which is a commercial product overseas, was carried out. Overseas commercial
products were set as the base model, a rotary rotor and an inclined rotor were added to increase the
surface area of the fluid, and an annular equal distribution part with a slot in the lower part was
additionally applied to distribute the fluid evenly. In addition, internal flow trends were analyzed and
a system that evenly distributes the linear flow of fluid was selected as the first improvement model.
Based on the first improvement model, a case where the angle of the inclined rotor is 45° was selected
as the second improvement model. Based on this, as a result of setting the exit width of the annular
equally distributed part as a variable, the bubble reduction efficiency was highest when the lower slot
diameter of the annular part was 10mm. Finally, the system in which the average cross-sectional flow

velocity decreased by 147% compared to the Base Model was derived as the final improved model.
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Fig. 1. Benchmarking Commercial Products
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Fig. 3. Principle of Experiment
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Fig. 4. Experiment Setting by Model
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Table 1. Mesh Setting Conditions

All Model
Mesh type Trimmer
Base size[mm] 5
Number of prism layers[EA] 3
Prism layers thickness[mm] 1.24852
Minimum surface size[mm] 1.25
Number of Mesh Nodes[EA] 5~6 millions
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Fig. 5. First Analysis Model Assemblies
(a) Model A (b) Model B-1 (c) Model B-2 (d) Model B-3 (e)
Model B-4 (f) Model C
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Fig. 6. Additional Analysis Model Assemblies
(a) Second Analysis (b) Third Analysis

Table 2. Set Variables by Second Model

Model Degree Diameter
Model C-1 45° 565mm
Model C-2 45° 560mm
Model C-3 45° 570mm
Model C-4 38° 565mm
Model C-5 52° 565mm

Table 3. Set Variables by Third Model

Model Slot Width Diameter
Model C-2-1 25mm 565mm
Model C-2-2 25mm 555mm
Model C-2-3 25mm 545mm
Model C-2-4 10mm 565mm
Model C-2-5 10mm 545mm
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Fig. 7. Experiment Total Results of Model A
(a) Air 10% (b) Air 20% (c) Air 30%
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Fig. 8. Experiment Total Results of Model B
(a) Air 10% (b) Air 20% (c) Air 30%
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Fig. 9. Experiment Total Results of Model C
(@) Air 10% (b) Air 20% (c) Air 30%
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Fig. 10. Flow Trends by Floor for First Analysis
(a) Model A (b) Model B-1 (c) Model B-2 (d) Model B-3
(e) Model B-4 (f) Model C
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Fig. 11. Average Velocity Graph for First Analysis
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Fig. 13. Average Velocity Graph for Second Analysis Fig. 15. Average Velocity Graph for Third Analysis
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