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Study on fundamental combustion characteristics of a new biofuel candidate
2.5-dimethylfuran
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2,5-dimethylfuran (DMF) has attracted attention as new biofuels. To utilize DVMF
as an alternative fuel, fundamental studies on the combustion characteristics are required. In this
study, the ignition delay times of DMF were measured using a rapid compression machine and compared with
those of gasoline and ethanol. To investigate the effect of the addition of DMF to gasoline, the ignition
delay times of DMF-gasoline surrogate fuel blends were also measured. The ignition delay times of DMF
were longer than those of gasoline and shorter than those of ethanol. The simulation results using the
DMF kinetic model were in reasonable agreement with those of the experiments.
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Table 1 Properties of fuels.

Fuel DMF MF Gasoline Ethanol
Molecular
CeHsO CsHsO C - Cu CoHsO
Formula
RON 103 101 >96 111
LHV [MJ / L] 28.5 33.7 35. 1 21.1
Pensity 913.2 889.7 <783 790.9
@ 20C ’ ' (€15°C) '
Water insolubl . X highly
o insoluble insoluble
Solubility e soluble
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Fig. 1 Schematic diagram of the
rapid compression machine (RCM).
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Fig. 2 Definition of ignition delay
time (z) (DMF, ¢ = 0.5, T. = 922 K,
P. = 2.57 MPa).
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Fig. 3 Schematic diagram of laser
measurement system.
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Fig. 4 Ignition delay times of DMF,
MF, ethanol, PRF90, and commercial
gasoline at an equivalence ratio of
1.0 in the 692-930 K temperature
range and 2. 14-2.76 MPa pressure
range. The symbols and lines denote
the experimental and simulation
results, respectively.
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Fig. 5 Arrhenius plots of measured
and simulated ignition delay times of
DMF, MF, ethanol, and PRF90 (¢ =
0.5, Tc = 709 - 935 K, Pc = 1.97 -
2.52 MPa). The symbols and lines
denote the experimental and
simulation results, respectively.
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Fig. 6 Rate-of-product analysis for
the consumption of (a) DMF, (b) MF and
(c) ethanol using the PRF - DMF model
(¢ =0.5, Te =929 £ 7K, Pc = 2.53
+ 0.04 MPa, 20% Fuel consumption).
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Fig. 7 Simulated  profiles of

intermediate species in the (a) DMF,
(b) MF, and (c) ethanol oxidation (¢
= 0.5, T. =929 £ 7K, P. = 2.563 £
0. 04 MPa).
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Fig. 8 (a) Experimental and (b)
simulated direct absorption spectra of
HCHO in the wavenumber range from
2805.7 to 2811.5 cm! at 3 kPa and 393
K.
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