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Experimental Study of Diluted Engine Oil Characteristics by Diesel Fuel
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ABSTRACT

An experimental study was conducted to evaluate characteristic variation of diluted engine oil by diesel fuel and its
effects on engine components. Especially, engine oil was made to have 15% fuel content. To predict existing diesel
fuel content in engine oil after test was used the viscosity calibration curve. About 54% percent of diesel fuel in
diluted engine oil was distillated by various paths related to reciprocating motion of piston and the rest diesel fuel
plays an important role for decreasing engine oil viscosity. Test results show that lowered engine oil viscosity by
diesel fuel dilution become a reason of increasing engine elements wear. Therefore, this caused the quantity of blow-
by gas to increase and main gallery pressure to decrease.
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Table 1. Engine specification

Engine type 4-stroke, 5-cylinder
Bore 86.2 mm
Stroke 92.4 mm
Valve arrangement DOHC
Compression ratio 18:1
Number of injectors 5

Table 2. Diesel fuel specification

Density (at 15T, g/cm) 0.8334
Cetane number 58.6
Ignition point(C) 82.0
Kinematic viscosity(at 40°C, cst) | 3245

Table 3. Engine oil specification

Viscosity grade 10W40
Density (at 15T, g/cm) 0.8651
Flash point('C) 227
40T, ¢St 100.70
Viscosity -
100C, cSt 15.19
Viscosity index 159
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Fig. 1 Calibration curve for predicting oil dilution
level with use of oil viscosity.
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Fig. 2 Fuel content variation curve of test oil
diluted by 10%, 15% and 20% fuel.

Fig. 20 Yetd R go] dart Y
AWLYPL LAANZo] oF 2040l E 9]
o] HW Zztel AL Aede] EQH
2Fo] 19.7%, 7.33%, 54%% ZrAstE A
& 5 otk AFAD 2040 F ol F

fu

H
)E}
A
:Q,—
A8 EQFo] t] ol #FAE HolA ¥
= AL d59 FE2E JFgoz A7y
oAt LAFA AXNAM dAqFwo] &
A F e FEE 49d ¥ yxE
Pz go] dad APxE HE RO
Agdo. Agel A4E AArt 438 F
23l7) Yl o 38009 AR w2

LEZ2AL 278 P 944 ¥ A
N2 SEE Yz A2dd o8 A
HojAlng 2948 A9 AL A
o Fddte de A7 A

Table 45 10%, 15%, 20%%] d&E71 ¢
g dXeYdY FHATY wE d8 Y
F ASE 8%4F zlolt. A7 A 21,
20, 15 Ato]E ¥ d8 ZUHY FaF0]
o 54%=2 dAMILE & F ok AL
AR TJE FE5Fol otFd Fosl
At d® 2 Age] Agd AR
Ae AF 4%FET £ Fo 2¢HID
UriAe d3edd aUE g5 Ix
g AsA7e 48L s AL ¢

k.

ofy

Ho

Table 4. Fuel distillation rate of engine oil used

Initial fuel Operated | Fuel distillation
content (%) cycle rate (%)
10 21 54.0
15 20 54.3
20 15 53.5
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Fig. 3 Increasing rate of blow-by gas in
comparison with test result using pure engine oil.
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Fig. 4 Decreasing rate of blow-by gas in
comparison with test result using pure engine oil.
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