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Improvement of Fuel Characteristics Using Nitrogen Mixture Fuel

Ryota TANAKA™, Atsuyoshi TAKAYAMA™®, Jun SHIMOIKURA™*' and Hirohisa MASUMOTO™*?

Abstract

Marine fuels contain residue oil. As the heavy oil approaches heavy fuel oil (HFO), the ratio of light oil decreases and
the residual oil increases, resulting in a high kinematic viscosity even at room temperature. Biodiesel fuel, a substitute
fuel for light oil produced by methyl esterification of waste cooking oil, also has a high kinematic viscosity caused by
impurities in the oil and oxidation degradation. Impurities in residual C fuel oil and waste cooking oil or vegetable oil clog
the fuel—injection valves. In common rail diesel engines, the kinematic viscosity of the fuel plays a significant role.

This study investigates the effect on the kinematic viscosity of gas mixture fuel by adding nitrogen to the fuel to
effectively reduce nitrogen oxide during combustion. As a result, the kinematic viscosity of marine diesel oil and light oil
was slightly reduced when converted to gas mixture fuel. However, the reduction in kinematic viscosity was pronounced
when the fuel was a gas mixture, for HFO and straight vegetable oil that have high kinematic viscosities, and the
difference in the amount of gas in the mixture was also apparent. The amount of gas in the mixture of 0.1 L/min was the
most effective at reducing the kinematic viscosity for HFO, resulting in a 54.0% improvement in fuel characteristics.
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Fig.1 Air mixture fuel

Fig. 2 Pressurized dissolution stirring type mixer
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Fig.3 Flow of oil and fat production
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Fig.4 BDF production process
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a) 026110-01 NO.200 b) 26110-0035 NO. 150
Fig.5 Exterior photo of viscomer Fig.6 Experimental device
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Fig.7 Properties of waste food oil
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Fig.8 Experimental results of kinematic viscosity
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