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Models of Gasoline
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Abstract; The spherical flame method was adopted for the problem that numerical simulation
research is somewhat difficult due to the complexity of the actual gasoline composition. Laminar
burning velocities of actual gasoline were measured in a constant volume bomb. Measurements
were also conducted for n-heptane, iso-octane, primary reference fuels (n-heptane and iso-octane
blends), and toluene reference fuel (n-heptane, iso-octane and toluene blends). Experiments
were performed at the equivalence ratios from 0.8 to 1.5, initial temperatures of 358, 403 and
448 K and pressures of 0.1, 0.2 and 0.5 MPa, respectively. The effects of initial temperature,
pressure and equivalence ratio on laminar burning velocity were analyzed. Based on the
experimental results, primary reference fuel surrogate model (PRF) and toluene reference fuel
surrogate model (TRF) were proposed. The results showed that the TRF model could better
predict the laminar burning velocity of actual gasoline than the PRF model. Besides, using the
software CHEMKIN and the KAUST Clean Combustion Research Center’s recently developed

gasoline surrogate, numerical simulation of the measured data was carried out, which gives a
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reasonable prediction of the measured data under the research conditions. Therefore, a reasonable

numerical simulation study on actual gasoline could be carried out by using the gasoline surrogate

model proposed in this study.

Keywords: gasoline; laminar burning velocity; experimental measurement; gasoline surrogate

model
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