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Abstract — Engine lubrication system has very complex oil flow networks. Therefore it is difficult to evaluate
and optimize the system only depending on experimental results. When we plan upgrading the engine per-
formance the engine lubrication system must be considered in the plan. In this paper, engine lubrication system
design using computational fluid dynamic analysis was studied. To do this, unsteady transient flow network anal-
ysis on the engine oil circuit system was carried out. Finally we discussed the design process in the modified

engine lubrication system.

Key words — engine lubrication system, main bearing, connecting rod bearing, oil flow rate, pressure dis-
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Fig. 1. Analysis model of engine oil circuit network.
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Fig. 2. Variation of supplied oil pressure to main gallery.
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Fig. 3. Variation of supplied oil flow rate to main
gallery.
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(b)60°C oil temperature condition
Fig. 4. Oil flow distribution between crankshaft and

head side. (a), (b) are results at 140°C and 60°C oil
temperature condition in main gallery.
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Fig. 5. Variation of oil flow rate to main bearing,
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Fig. 6. Variation of oil flow rate to con-rod bearing.
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Fig. 7. Variation of oil flow rate to cam bearing.
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Fig. 8. Variation of oil flow rate to HLA.
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Fig. 9. Variation of oil pressure drop distribution
through oil passage at 60000 rpm cond.
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Fig, 10. Oil pressure drop distribution through oil
passage (750 rpm, oil temp=140°C).
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Fig. 11. Pressure and flow reduction due to additional
component on basic oil circuit.

——Base ~{3~- Modified

35
30
25
20t -
15

10 |

Oil Temperature Increase <T>

0 1000 2000 3000 4000 5000 6000
Engine Speed <rpm>

Fig. 12. Oil temperature increase in connecting rod
bearing due to additional component on basic oil
circuit,
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a,a, : Geometrical parameter
b : Bearing width
b, : Width of groove
C : Specific heater
c : Radial clearance
d : Journal diameter
r : Journal radius
Ds : Supply oil pressure
;_7 : Mean surface pressure
Gs : Geometrical parameter
S : Sommerfeld number
AT : Temperature increase of oil
vV : Total oil volume
I} . Volumetric flow rate
w : Load
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: Oil feed diameter

: Eccentricity ratio

: Angular velocity

: Radial clearance ratio (=c/)
. Attitude angle
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