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Turbulent combustion characteristics of C3 and C4 mixed alcohol biofuel isomers
in a high-pressure and high-temperature environment
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Combustion characteristics of C3 and C4 alcohol isomer were elucidated in a
high-pressure and high-temperature environment. First, a heat release path analysis was performed
and it was found that CH20 is the predominant intermediate species with high enthalpy in flame
structure. By using OH-PLIF, it was proven that flame surface density for n-propanol flame is
smaller than that of iso-propanol flame, indicating suppression of intrinsic flame instability in
n-propanol flame. Moreover, CH20-PLIF in terms of relationship between local flame curvature and
Ful l-Width-Half-Maximum of CH20 profiles in a high-pressure and high-temperature environment shows
that for FWHM for n-propanol flame is larger than that of iso-propanol flame in negative curvature
region. The increase in FWHM of the CH20 profile suppresses the intrinsic flame instability, meaning

that the theoretical prediction in terms of the effect of diffusion of intermediate species with
high enthalpy was proven in this study.
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