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Abstract

With regard to global warming, reduction of CO2 emission is a problem of great urgency. The
thermal efficiency of a marine diesel engine is high. Therefore it is difficult to reduce CO:
emission by improvement of the thermal efficiency. For such a reason, it is realistic to restrain
the use of fossil fuel by using bio-fuel (raw vegetable oil, waste cooking oil) as a countermeasure
against global warming. In this study, the authors aim at developing base technology to use
various fuels, such as bio-fuel (raw vegetable oil, waste cooking oil) and the blended fuel of
bio-fuel and heavy fuel, for a marine diesel engine safely and cleanly.

(1)[Study on combustion technology of bio-fuell As a result of the experiment using the 4
stroke cycle, medium speed marine diesel engine, emission of CO and smoke of bio-fuel(raw
vegetable oil, waste cooking oil) is lower than that of gas oil or marine diesel 0il(MDO) at high
load condition(75%,100%load), but that of bio-fuel is higher at low load condition (25%load). It is
difficult to reduce CO and smoke by mixture with gas oil or MDO or by adjustment of fuel

injection timing at low load condition.
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(2)[Construction of combustion control system and proof experiment] The authors made the
new fuel injection system composed of a common rail system and a cam drive pump to improve
combustion at low load condition of a marine diesel engine. It is possible to make high injection
pressure and to change injection pattern by using it. We installed it to the medium speed marine
diesel engine and carried out operation test. In low engine load conditions, the combustion of
biofuel results in higher CO and smoke emissions, but it is possible to reduce CO and smoke

significantly by using the new injection system (low pressure pre-injection of a small amount of
fuel).
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