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Critical Design of Hydraulic Systems for Environmental Compatibility

- Numerical Analysis of Flow in Bubble Eliminator -
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Liquid containing air bubbles dissolves into liquid caused by a dynamic factor and a
thermal factor. Thus, it is important to actively eliminate the air bubbles to avoid
bulk modulus change and the damage to the hydraulic machinery toward the
development of more environmental friendly and endurable hydraulic systems. This
study 1s designed to remove bubbles in liquid at high flow rate to an extremely small
one. At present, we have conducted numerical analysis of liquid flow, offering the

optimal equipment design.
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Fig.1 Principle of Bubble Eliminator and
collected bubble
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Analysis
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Fig.3 Geometry of Bubble Eliminator

Table 1 Dimensions of Bubble Eliminator
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Table 2 Physical parameters of numerical

analysis
Case Inlet flow rate Reynolds
[L/min] Number
Case 4-2 3 227
Case 4-1 6 454
Case 4-3 9 682
Case-4-4 12 909

Table 3 Change of Physical parameters of oil

in numerical analysis

[C] [kg/m?] [ sj [k msj Number

Cased-1 40 846.5 31.13 0.0264 454

Case | Cased-5 60 833.3 14.94 0.0124 047
Cased-6 100 806.9 5.382 0.0043 2628
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Fig.4 Characteristic of kinematic pressure by

inlet volumetric flow
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Fig.5 Bubble elimination ability by inlet
volumetric flow

B G2 DTEATCENE A N Do T

4.3 ¥t
4.3.1 BEMEER

Fig.6 |ZH51E % Cased-1 CTII/EBNMAS 40°CH Y,
Case4-5 Tl {EEhihA 60°CHHY, Cased-6 TILIEENH
75 100°CHE Y OF L, BREEE, RMELREROIAR D
NEERTH S, Cased-6 LT — SEBXME (0.4 725
0.81) IZEBWTENED EEKENFE.  ZAUTRMER
RV ESRWVFERIFEAIE L SV TW A 23, fglldE (Z
i) 7 RV, 2353 OO THERNR A ELIL TV D &5
2D, FO%TERIZBONTEIESMETL,
IR oC b EREE 1.8 DARERE/E 2 A2 B 5. TiH
A& DOIEDBIERIL, KPEMEO RO B3R
T, MEREWVRIEO TR i, RPEAME
WGRIRITIERED (Z %) N <, ALK
ETHETOPHERBNENWZHEEZLND. it
AN AEE &R 0 OBA T TIXHEOR W S0
BENE < Al 2 TH 5. Cased-1 OENE[AI1E
1% 0.8, Case4-5 % 1.15, Cased-6 1% 1.7 & Az

Copyright © 2010 Hosei University

LTW5.
4.3.2 [ARER

Fig.7 \ZRMEDE W X A RaBREER 2R T. &id
B RITREPE DR ORI T E R E RN E . o
FUTE S EIE RS R —F T T W TRPEDE
DMFEER DT & KIaBREVEREIC KR 7 e B % 5.
ZOEMBIEEEZLND. 1272 L, KFETIL, 100C
DG DKILDERZ B L TS, FEERIZIE
SVATRIRICIEIE L TnWA EEZ2 b

(P o P05

PH=
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viscosity
T 10 OH666
N Case 4- 6
g
£08
T 5
L 5o
= @ 0 Case 4- 5
K A 0477
= 04 o C%vle 4-1
3 0.2¢
& 02
0.0
0 20 40 00 80 100 120
Temperature of the oil [T

Fig.7 Bubble elimination ability by viscosity
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