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Abstract: Autoignition characteristic is an important parameter for designing diesel or PCCI engines. In particular, diesel
spray flames are lifted from the nozzle and the initial flame is formed by an autoignition phenomenon. The lifted nature of
diesel spray flames influences soot formation, since air will be entrained into the spray core by the entrainment of air between
the nozzle region and the lifted flame base. The objective of the present study was to identify the effect of heat loss on the
ignition delay time by adopting a coflow jet as a model problem. Methane (CH,), ethylene (C,Hy), ethane (C,Hy), propene
(C3Hg), propane (C3;Hg), and normal butane (n-C4H,,) fuels were injected into high temperature air, and the liftoff height was
measured experimentally. As the result, a correlation was determined between the liftoff height of the autoignited lifted flame
and the ignition delay time considering the heat loss to the atmosphere.
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Fig. 1 Schematic of thermal explosion process on mixing
layer of fuel jets in a heated coflow air.
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Table 1 Fitting coefficients in Arrhenius form for autoignited laminar lifted flames including the critical autoignition
conditions together with temperature range and correlation coefficient

T, [K] a b T, [K] n R
CH,4 970-1010 1.22E-17 -0.437 19,002.7 1.0143 0.996
C,H, 870-910 3.67E-18 -0.529 21,282.4 0.718 0.995
C,Hg 890-930 3.61E-81 -0.268 19,003.8 3.957 0.982
C;Hg 940-980 1.01E-19 -0.194 13,235.3 1.552 0.980
C;H; 880-920 7.17E-45 -0.287 17,453.3 2.301 0.991
n-C4H, 880-900 1.48E-37 -0.470 18,356.9 1.818 0.996
-F p b e 25 0.35 -
RR ~ exp| —= [0, "[ Fuel]’ P (25) 2
RT, u CH, gj@
AT, [ BEE g AABREO A5 hi= 028 ° CM *
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Fig. 2 Correlation of height of autoignited lifted Flame
with Arrhenius form for methane, ethylene,
ethane, propene, propane, and n-butane
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