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Abstract . In order to solve the problem of clean combustion of gasoline engine, it is necessary to carry
out the in-depth study of combustion characteristics of gasoline. Isooctane was selected as single component
alternative fuel to do the experiments and analysis on the premixed laminar flame speed. A counterflow twin-
flame test-bed suitable for liquid fuel was designed and built. Based on the counterflow twin-flame experi-
ments of isooctane/air mixture, the unstretched flame speed of different equivalent ratios was obtained. It is
noted that with the increase of equivalent ratio the flame speed of isooctane increases firstly and then decrea-
ses. When equivalent ratio is 1.1, the speed reaches the maximum value. At the condition of standard at-
mospheric pressure and initial temperature 378K, the maximum flame speed of isooctane is 60.9cm/s. A
mechanism in which the ignition mechanism of three-component fuel consisted of isooctane, n-heptane and
ethanol reported in the literature was used to calculate the flame speed of isooctane/air mixture, and the
sensitivity analysis of flame speed was implemented to get the main elementary reactions dominating combus-
tion rate. Based on the comparison among experimental results, calculation results and experimental data
collected from the literatures, this paper analyzes the main influence factors of flame speed of isooctane/air

mixture, and finds that increase of initial temperature and decrease of pressure can increase the flame
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Fig.1 System diagram of counterflow twin-flame configuration suitable for liquid-fuel
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Fig.2 Picture of counterflow twin-flame test-bed
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Fig.3 Counterflow twin-flame of isooctane/air mixture
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Fig.7 Calculated results and experimental results
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Fig.9 Flame speed of different initial temperature
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