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Study of Oil Consumption in Small-displacement 4-stroke Air-cooled Engines
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A causal analysis of oil consumption was
conducted for 4-stroke small-displacement air-cooled
engines, which experience high temperature operations.
The majority of oil consumption occurs as a result of
oil loss that goes up into the combustion chamber, and
the temperature of the cylinder walls affects the oil
consumption rate. Results indicated that it was possible
to control the oil consumption rate by reducing the
cylinder wall temperature. It was also shown that the
reduction of the width of the oil ring assembly and the
increase of its coefficient of flexibility, in addition to
the alleviation of the piston slap, were effective means
to reduce the oil consumption rate. It was further
demonstrated that the NOACK volatility of the oil has
a significant effect on oil consumption in an air-cooled
engine, in every part of which the temperature gets
high.
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Table 1 Specifications of test engine
Engine type 4-stroke, Sl engine
Cooling system Forced air-cooling
Bore x Stroke 37.8 x44.0 mm
Number of cylinders 1
Displacement 49 cm®
Compression ratio 10.1
Valve drive system OHC

3.0 kW / 8250 r/min
Cast-iron sleeve

Maximum output

Cylinder
Oil ring Malti-piece steel rail ring (2.0 mm width)
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Fig. 4 3D-map of engine oil temperature
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Table 2  Specifications of oil ring

a(Standard) | b(Modified)
h1(mm) 2.0 1.5
h2(mm) 0.35 0.3
ai(mm) 1.7 1.1
Piston ring closed gap (mm) 0.45 0.35
Tension(N) 11.7 13.2
Coefficient of flexibility: k 0.15 0.72
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