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A Study on the Engine Lubrication System Analysis Adapting
Discontinuous Qil Supply Crankshaft System

Jeong-Eui Yun'

Division of Mechatronics, Samcheok National University

Abstract — This paper presents unsteady oil flow behaviors in the engine lubrication network to clarify the dif-
ferences between continuous and discontinuous oil supply crankshaft system. Using commercial network anal-
ysis program, Flowmaster2, engine lubrication network system analysis were carried out. And effects of
crankshaft speed and supplied oil pressure on pressure fluctuation in oil groove and oil flow rate to each bearing

were analyzed.

Key words — continuous oil supply system, discontinuous oil supply system, main bearing, big end bearing,

water hammer effects.
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Fig. 1. Schematic diagram of crankshaft oil supply
system.
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Fig. 2. Connecting rod big end bearing and main
bearing.
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Fig. 3. Analysis model of crankshaft oil supply system.
Left and right side figures indicate the discontinuous
and continuous oil supply system respectively.
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for main bearing,

. +(1.56)+6e+1.33€

Vo= 5
[ 6(})_ b,,) )]
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for big end bearing,
3
V.= n_lﬁ_ 6)

b
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2 3
where, g, = 1.204+0.368(§)—1.046(§] + 1.942(5)
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Fig. 4. Variation of supplied oil flow rate to each bearing at supplied oil pressure 4 bar and 1000 rpm and 6000 rpm
conditions. (a) shows the results of discontinuous oil supplied crankshaft system and (b) shows the results of

discontinuous oil supplied crankshaft system.
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Pressure Behavior at Oil Groove (6000rpm, Supply Pressure 4bar)
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Fig. 5. Oil pressure behavior at oil groove. Dot line shows the result in discontinuous oil supply system. Solid line

shows the result in continuous oil supply system.
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Fig. 6. Effects of crankshaft speed and supplied oil
pressure on pressure fluctuation in oil groove. Solid lines
show the results in continuous oil supply system. Dot

lines show the results in discontinuous oil supply system.
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Fig. 7. (a) shows effects of crankshaft speed on mean oil flow rate of each bearing and (b) shows the oil flow ratio of

discontinuous to continuous oil supply system.
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a,, a, : Geometrical parameter

Journal of the KSTLE

2749

: Bearing width
: Width of groove
d : Journal diameter

=

: Journal radius
: Supply oil pressure
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: Mean surface pressure
: Geometrical parameter
: Sommerfeld number

: Volumetric flow rate

: Oil feed diameter

: Radial clearance ratio
: Eccentricity ratio

: Dynamic viscosity
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