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Development of innovative combustion technology for high water content biofuel
by low temperature plasma

Tanoue, Kimitoshi
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The purpose of this research is to develop ignition and combustion
technology using low-temperature plasma for high water content biofuel utilization. The engine for
power generation uses "prechamber ignition system" to realize ignition and combustion promotion of
lean combustion. Prechamber ignition system Is an ignition method in which a small prechamber is
provided in addition to the main combustion chamber, and the gas burned in the prechamber is ejected
to the main chamber as a torch flame. In this study, we investigated the combustion characteristics

of prechamber ignition system of a power generation engine using thermal plasma and low temperature
plasma by a visualization experiment using a constant volume combustor. As a result, it was found
that in the low temperature plasma ignition using the prechamber, although the torch flame growth
pattern is different from that of the thermal plasma, the mixture in the main chamber can be burned
like the thermal plasma.

Low temperature plasma Combustion Ignition
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Fig.1 Cross-section view of combustion chamber
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Fig.2 Comparison of initial combustion between thermal plasma and low-temperature plasma
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Fig.3 Schlieren photographs of the flame kernel formation at 0.3MPa  @=1.0
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Fig.5 Variations of L with t for both LTPand TP
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