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Improvement in Engine Performance by Mixing Lubrication Oil with Ultra-Fine Bubbles

Takaaki NAKAMURA*!, Atsuyoshi TAKAYAMA **

Abstract
Engine friction loss and mission significantly impact fuel consumption and engine durability. While recent
technologies have successfully reduced friction loss to less than 10% by means of friction reduction, friction loss in
conventional engines is still more than 20%. From these, it is expected the retrofit. The Strategic Innovation Promotion
Program (SIP) is also aimed at reduction of more than 50% and COZ the thermal efficiency of the SIP in internal
combustion engine. Ultra—fine bubbles (UFBs) are anticipated to be applied in various fields. UFBs can also be possibly
mixed into the lubrication oil. In this study, we aimed to reduce the friction of the engine by mixing UFB with engine

lubrication oil. As a result of using UFB mix lubrication oil, engine friction reduced as the fuel consumption improved.
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Fig.1 Structure of UFB
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Fig.2 UFB concentration
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Table 1 Engine information

Name EA14-NB
Engine System Direct-Injection four-stroke
Cylinder Number 1
Bore and Stroke 94x90
Compression Raito 18.0
Max Power 8. 46kw/2600rpm
Max Torque 40. 2N - m/2000rpm
Dynamo meter poetical 35. 2kW/6000rpm
Displacement 624cc
Injection Point (%) ATDC-21°
Injection pressure (MPa) 21.5
Experimental Load 25% - 50% - 75%

Table 2 Fuel characters

Fuel LSA

Density (g/cm® (15T) 0.85
Flashing Temperature (C) 64.0
Kinetic Viscosity (cSt) (30T) 2.32
Water Content (%) 0.05
Carbon Residue Content (%) 0.03
Ash Content (%) 0.001
Sulfur Content (%) 0.048
Nitrogen Content (%) 0.02
Total Heat Value (KJ/kg) 45, 560
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Fig.4 Result of UFB concentration in the oil by Nano Sight
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(a) Method against engine (b) UFB oil system
Fig.6 Application example
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