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A Study on the Aeration Mechanism in the Engine Lubrication System

Jeong-eui Yun, Bong-jo Kim
Engine Test I1 Team, Technical Center, DWMC

Abstract - In development process of engine lubrication system, many failure cases are related with aeration
problem. Therefore, it is very important to clarify the aeration in the engine oil circuit system. As of today, many
factors have been introduced as the major cause in the engine oil aeration. However, still many test data related
with those are required to clearly understand it. In this paper the aeration measurement system and calculation
method are introduced. And also using this system we measured engine oil aeration for various cases. From

these results some conclusions are reduced.
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Nomenclature

Vieary : Yolume of extracted oil (aerated)

at T1 temperature

Voay  : Volume of degassed oil (de-aerated)
at T1 temperature

Vair(Tl) VTola/(Tl) - Voil(Tl)

T, : Mean temperature of (aerated) oil
when extracted

T, : Mean temperature of (de-aerated)
oil after degassing

T, : Reference temperature, 110°C

B : Thermal expansion coefficient

for oil [1/C°]
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Fig.1 Measurement device and experimental set-up
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Fig.2 Variation of oil density with temperature
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Table.1 Test engine specifications

Type SOHC
Displacement Volume (1) 1.5

Bore x Stroke [mm] 79x81.5

il SAE 10W30
Oil Pan Material Steel
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Fig.3 Variation of Aeration and oil flow rate at pump
outlet with engine rpm. T;=90 °C
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Fig.4 Variation of Aeration with oil volume and oil
flow rate at pump outlet at 6000 rpm
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Fig.5 Variation of Aeration and oil flow rate at pump
outlet with oil temperature at 6000 rpm
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