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Analyses of effects of molecukar structures and ingredients in biodiesel fuels on ch
emical and physical phases of diesel combustion
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Biodiesel fuels are the mixtures of fatty acid methyl esters. Computations using d
etailed chemical kinetic models indicate that for gas-phase fuels, the ignition delay times of fatty acid
methyl esters are much shorter than those of alkanes with initial temperatures over 1000 K. On the contrar
y, engine operation tests indicate that for fuel sprays, the ignition delay times of alkanes are shorter t
han those of fatty acid methyl esters. The better ignition characteristics but the worse atomization and v
aporization characteristics are a restriction against the improvement in combustion and exhaust-gas charac
teristics for diesel combustion using biodiesel fuels. Fuel design concepts should aim at improving the at
omization and vaporization characteristics without deteriorating the ignition characteristics.
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Specific
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Heat of
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Boiling
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Kinetic
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(R1)MDmj + 0, = MDmO, + 178 kJ

(R2)MD3j + 0, = MD30, + 157 kJ

(R3)MDx0, = MDxOOH2j — 36 kJ (x = m, 3)
(R4)MDmOOH2j = MDOm—2 + OH + 123 kJ
(R5)MD300H2j = MD2d + HO, — 50 kJ
(R6)Mymj + 0, = MymO, + 178 kJ (y = E, P)
(R7)MymO, = MymOOH2j — 36 kJ (v = E, P)
(R8)MEmOOH2j = MEOm—2 + OH + 99 kJ
(R9)MPmOOH2j = MPOm—2 + OH + 123 kJ
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