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Fig.1 Exponential increase of the averaged kinetic model size against

the number of carbon atoms in the fuel alkane molecules.
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Table 1. Adiabatic flame temperatures of hydrocarbons.

Compound Structure Chemical T,/ K
Formula

methane CH,4 2220

pentane NN CsH» 2270

isopentane Y\ CsHi» 2270

cyclohexane <:> CeHi» 2280

ethylene = C,H, 2370

1-pentene N CsH,o 2310

ethanol ~_-©H C,HsO 2240

DME o7 C,HsO 2280

ETBE \/07( CoH 110 2270

benzene @ C¢Hg 2340

toluene @ C;Hg 2330

O
methyl valerate /\/\d/ ~ Ce¢H 1,0, 2250
O
methyl caprate W\/\/\CI)/ ~ C1H»,0, 2260

a) Isobaric adiabatic flame temperature of stoichiometric fuel-air

mixture at 1 atm calculated by NASA CEA2[2].
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Fig.2 Ignition delay time (Tign) of stoichiometric fuel-air mixtures at

40 atm under adiabatic isovolume condition. Symbols denote
experimental results [4] and lines denote results of modeling
using mechanism generated by KUCRS [1].
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Fig.3 Relation between RON (research octane number) and chemical
structures of alkanes. Chemical structures represented by
polygonal lines expect one carbon atom (with necessary number
of hydrogen atoms) at each end or apex of the lines.
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Fig.4 Mole fractions of active species in the pre-ignition period of an
H2-02 2:1 mixture at 1000 K and 0.01 atm.
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Fig.5 Explosion limit of 2:1 H2:0, mixture.
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Fig.6 Temperature and OH radical concentration changes during the
ignition of stoichiometric n-heptane-air mixture under adiabatic
isovolume condition at 40 atm and 790 K.
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