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Aiming to develop control system of dual fuel engine (DFE) with fuels produced
from biomass, first, a prediction model of the combustion of DFE is developed by modifying the previous
work. The model shows agreement with experiments changing H2 content in gas fuel. Next, influences of
liquid fuel injection conditions, the ratio of gas fuel to liquid fuel, and gas fuel compositions on
ignition and combustion are investigated in experiment. Retarded liquid fuel injection is required for
higher H2 content fuel to achieve higher thermal efficiency. Finally, effects of ozone addition to
pre-mixture are investigated for increasing freedom of control and for understanding the reaction
mechanism. Ozone influences on auto-ignition and combustion of pre-mixture but does not influence on
flame propagation initiated from diesel fuel injection. It is clarified by calculation with elementary
reactions that pre-mixture added ozone produce H202 before ignition and H202 accelerate ignition.
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Fig.1 Comparison between simulation
and experiment about pressure profile
and rate of heat release profile for 25%
and 20% in Hz contents of gas fuel
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Fig.2 Comparison between simulation

and experiment about thermal efficiency

for various Hz content of gas fuel
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Fig.5 Indicated thermal efficiency and
ignition timing for injection timing and
fuel composition change
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