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Development of a purifying system to separate minute solid particles and water in oil
Yong-Keun Kim' - Yoon-Hwan Choi® - Myung-Jun Moon® - Yeon-Won Lee'
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Abstract: In this research, a purifying system using a centrifugal filter equipped with a water separation component has been
studied. Oil utilized for lubrication and cooling in marine engines becomes unable to achieve its original purpose over time as
the accumulation of solid particles and water increases. Therefore, methods applying the Bernoulli equation to eliminate water
in oil were investigated and proposed. As a result, a practical purifying system was designed and tested by an officially certi-
fied organization. The new purifying system is anticipated to contribute to the extension of the lifetime of oil in addition to
damage reduction methods of mechanical parts.
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Table 1: Design specifications

Article Value
Working pressure 7bar
Max. pressure 10bar
Flow rate 4500L/h
Water 0.7L/h(0.16%)

Figure 1: Schematic diagram of centrifugal Filter and com-
putational domain
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OT : Oil Tank PC : PLC controller
CP : Centrifugal filter PI : Pressure gauge
BW : Blower EM : Eliminator
FL : Flow meter TT : Temperature transmitter
DT : Distributor LS : Level sensor
SLV : Solenoid Valve LM : Limit Switch
M : Oil pump
(a) Schematic diagram

(b) Prototype
Figure 2: Schematic diagram of a centrifugal purifier system

and its prototype
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Figure 3: W/O emulsified oil separated by the hydrophobic
and hydrophilic slide glasses.
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Figure 4: Microscopic photographys of W/O emulsified oil

Figure 5: Flocculated water droplets between slide glasses
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Figure 6: Microscopic photographys of emulsified oil after
passing slide glasses
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(a) Streamline

(b) Pressure distribution
Figure 7: Streamline and Pressure distribution around jet

nozzles

Figure 8: Cavitation in jet nozzles
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Figure 9: Final experimental set-up

Table 2: Components of specific test oil

Article Value
Carbon 0.003%(4/m)
Yellow soil 0.003%(22/m)
Silica 0.003%(9m)
Water 2%
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Table 3: Results of after 5 hours test

ot

Article New oil Sample oil
Working time - Sh
Water content 0.16% 0.17%

NAS1638 >12 10

3 NAS1638 :National Aerospace Standard
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Table 4: Filtering efficiency(%) on the particle size

Particle size Filtering efficiency
>4/m 93.3%
>6/m 96.7%
>14/m 99.4%
>21/m 100%
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Table 5: Water change with Blower speeds

Blower Water

35Hz, 2100rpm 400ml/h

40Hz, 2400rpm 700ml/h

45Hz, 2700rpm 500ml/h
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Figure 10: Samples of test oil collected every 1 hour

o
A

o
E}
)
=

AYelPsrs A A419 A12(2017.1)

T - oldd
4. 4 &
A A 0de ouse AEE 714 AAHE]

(Centrifugal Filter)E ©]-&3}o] 4=

wHlE FE2E A4, 48
sto 2 YA A 7] Al2~El(Centrifugal Purifier System)2S

1
Aurstel ofelsh 2o ARS mHasith

1) Bernoulli ¥&]& 583 AAsg w& Fx& AAEa
FA AlEYeldE st 7 2 dE ASsior
A9e Fa 1 fEAS FASAT

< a
2) 2% T 2l

=
& AHgete] HAERE Aok ARl 0.17% et
Feol 248 & 5 sl

3) KSAEtE,

References
[1] H. Y. Jung, Y. H. Choi, and Y. W. Lee, “Numerical

visualization of fluid flow and filtration efficiency in
centrifugal oil purifier,” Journal of the Korean Society
of Marine Engineering, vol. 34, no. 1, pp. 89-91,
2010.

[2] Y. S. Pyo, H. Y. Jung, Y. H. Choi, D. H. Doh, and
Y. W. Lee, “Separation characteristics of particles in a
self-rotating type centrifugal oil purifier,” Journal of
the Korean Society of Marine Engineering, vol. 38,
no. 2, pp. 147-153, 2014.

[3] Fuel Oil and Lubrication Oil Purifiers for Marine
Use-Centrifugal Type, Korean Standards Association,
KSV7836, 2005.

[4] Shipbuilding-Shop Test Code for Centrifugal Oil
Purifiers, KSV6611,
2004.

[5] Small Craft-Methods of Onboard Test for Oil Purifier
of Sludge Automatic Discharge type, KSV6612, 1981.

Residual

Testing using Specific Test Oil, European Committee

Korean Standards Association,

[6] Separators for Marine Fuel-Performance

48



09 & VA4 L SRR

for standardization, CEN-CWA15375, 2005.

[7] ISO4406, Hydraulic Fluid Power-Fluids-Method for
Coding the Level of Contamination by Solid Particle,
International Standard, 1999.

@
H

o
=
ry
©,
N
i
2
ol
o

F3 A A419 A13(2017.1)

=2
=

4

&t

JA7] Al=w) s

49





