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Analysis of Source of Oil Flooding
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Abstract. The article discusses the causes of ithgoof engine oil from vehicles and
provides quantitative estimates of transferringvater into oil.
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Introduction

Recently in the Russian Federation, there are rnasgs of motor failure in warranty
cars, caused by the loss of efficiency of motas.aiVhile testing of individual samples of
lubricants conducted in the laboratory of MADI-CHBWbscow State Automobile and Road
Technical University (MADI), along with a signifioadeterioration of the physical and
chemical properties of engine oils, a huge amotmtader was found in them: upto 1 ... 2%
with an acceptable water content in used oil 0.5%.

The water in the engine oil is most common in theration of vehicles in winter and
this fact shows:

* rejecting the thermal regime of the engine frwva morm;

* a constant "feeding” of motor oil by water, besaduring the normal operation of
the power plant water from the engine oil shouldp®rate.

The most common version of flooding of oil is congation of water from the air
entering the cylinders of the engine [1].

Water asa product of condensation of atmospheric air
Let’s calculate the mass of water flowing into #mgine oil from the air. The relative
humidity of the ambient air, in most regions of Rasgenerally varies from 60 to 85%.
Changes in the relative humidity of the ambienirathe city of Moscow are shown in Figure
1.
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Fig. 1. Changes in the relative humidity of the gnbair in Moscow, %



Relative humidity of air is the ratio partiall psese of water vapor to the equilibrium
vapor pressure:

RH=(p/p*)- 100%

where RH - relative humidity

p - partial water vapor pressure Pa;

p * - the equilibrium vapor pressure, Pa.

As to weight units, relative humidity - the ratibthe mass fraction of moisture in the
air to its maximum possible value within the givemperature:

RH = (f / fnay - 100%

where f - the mass fraction of moisture in the @it nv;

fmax - mMaximum possible water content in the air, 5! m

Table 1 shows the maximum absolute humidity aedéffit temperature conditions in
ambient air [3].

We will calculate how much water gets into the wiogkmixture from the air.

Stoichiometric combustion on the oxidation of 1déduel requires 14.7 kg of air.

Table 1 - Maximum absolute humidity in differenijgeratures:

Temperature of ambient air, t °C -20 -10 0 10 20 30

Maximum possible contains of water

. 0,81 2,1 4.8 9.4 17,3 30,4
air(fmax (g / m3))

To convert from mass to volume units, we have heeir density (Table. 2) [4], and
calculate the amount of water to 1 kg of air:

Kmax = fmax/ p, (9 / kQ)

where lgax - the weight content of water in the air, g / kg.

Now, multiplying knax at the stoichiometric ratio, you know how much evagets into
the engine during the combustion of 1 kg of fuéle Talculation results are in Table. 2 and
Fig. 2.

Table 2 -Mass containing of water in the air and water mgetiing into the engine
from the ambient air considering combustion o1 df fuel:

Temperature of ambient air, t °C -20 -10 0 10 20 30
Density of ambient aip, kg/m3 1,3943| 1,3413| 1,2920| 1,2466| 1,2041| 1,1644
Mass containing of moisture in the air

058 | 157 | 3.72 | 7.54 | 14.37| 26.11
g/kg

Water mass, getting into the engine
from ambient air during combustion o} 0.009 | 0.023 | 0.055 | 0.111 | 0.211 | 0.384
kg. of fuel
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Fig. 2. The weight of the water flowing into thegare from the ambient air during
combustion of 1 kg of gasoline, kg

Thus, depending on the temperature during combusfid kg of gasoline into the
engine from the ambient air enters from 0.009 8840 kg of water.

In work practice of testing laboratory "MADI-CHEMHNere are often cases when the
engine oil collected from the engines of new casster could be found.

For example, at the end of winter specialists aflelestations of Moscow there were
prepared samples of engine oil from engines okthev, not sold cars. The cars were
parked in the open parking in Moscow, "waiting fthéir customers, and were periodically
started for a short time to reshuffle, coming ke &rea of pre-selling preparation, to the area
of additional equipment, cleaning, etc. Accordiadite research samples, along with the
deterioration of a number of indicators, in theiaegil there have been found 0.69 ... 0.85%
of water. Considering the amount of engine oil)(4tlturns out that the engine oil has
collected 0,028 ... 0,034 kg of water.

Running of each of the vehicles did not exceedri0kaking into account the ambient
temperature (-20 ... -10 ° C), and fuel consumptiolr 3.75 kg of petrol by 50 kilometers, it
is theoretically possible that the ingress of moistfrom the ambient air will be 0,034 ...
0,086 kg.

This means that between 33 and 100% humidity, aittrapped in the cylinder
chamber, then pass into the sump, which is impltesgib a technically serviceable vehicle.
Therefore, it is necessary to look for other wafypanetration of water into the oil.

Findings

The analysis of the reasons for the ingress of viate the engine oil during operation of the
vehicle and quantitative assessment allowed tdksita

« according to the ambient temperature during castibn of 1 kg of gasoline into the
engine air enters from 0.009 to 0.384 kg of water;

« accumulation of water occurs to a greater extetite operation of a cold engine, the
car travels a short distance and low ambient teatpess.

 given that the mass of the water enters thenenafi low ambient-flowing air, has a
minimum value, for example only 0.009 kg of watellect in cylinders at burning 1kg of



fuel at ambient air temperature -20°C, is necesgalyok for other causes water to enter the
engine oil.
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BBISIBJIEHHUE IPUYUH OBBO/IHEHUSA MOTOPHOI'O MACJIA
A.B. JlaymkuH, A.A. Xa3ueB

Annomayuna. B cmamve paccmompena npobiema 06800HeHUsT MOMOPHO20
Macia npu 3KCHIyamayuu asmomoounell u npueeoeHa KOoauuecmeeHHas
OYeHKa Nonaodanus 600bl 8 MACIO U3 AMMOCHEPHO20 8030YXa.
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