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Turbulent combustion mechanism and emission characteristics of next-generation
C4-biofuel isomers in a high-pressure and high-temperature environment
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To explore the turbulent combustion mechanism of next-generation

C4-biofuel isomers in a high-pressure and high-temperature environment, OH-PLIF for n-Butanol and
iso-Butanol flames has been performed at pressure up to 1.0 MPa. It was found that in the regime of
low turbulent intensity, maximum flame surface density of n-Butanol flame is smaller than that of
iso-Butanol flame, indicating an isomer effects of biofuels at high pressure related to local
structure of Butanol flames. Simultaneous measurement of NO-PLIF and OH-PLIF has been also succeeded
and agreement with numerical analysis in terms of strong diffusion of NO has been confirmed. For
four kinds of isomer fuels of Butanol and Butane, measurement of CO and NO emissions has been
performed. CO and NO emissions from Butanol flame is weak because of oxygen containing effects,
while NO emission from n-Butane flame is strongest, the mechanism being iInvestigated based on

reaction path analysis using detail chemistry.
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