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A Chemical Kinetic Modeling Study on Gasoline Surrogate Fuel Combustion and its Application
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Figure 1. Profiles of pressure and heat release rate for the
compression ignition of n-heptane.
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Figure 2. Comparison of ignition delay times between

experiments[23, 24] (symbol) and simulation (lines: this
work, dashed lines: Pitz model) with various pressures.
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Figure 3. Comparison of ignition delay times between

experiments[24] (symbol) and simulation (lines: this work,

dashed lines: Pitz model) at 12 atm with various
equivalence ratio.
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Figure 4. Comparison of ignition delay times between

experiments[24] (symbol) and simulation (lines: this work,

dashed lines: Pitz model) at 50 atm with various

equivalence ratio.
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Figure 5. Comparison of CO+CO; mole fractions between

experiments[8] (symbol) and simulation (lines: this work,

dashed lines: Pitz model) in flow reactor at 12 atm with

initial temperatures.

0.024

T=920 K, P=12.5 atm, ¢=0.6, Toluene '
0.008}

0.018
0.006

0.012
0.004

Mole fraction

0.000E

0.0 0.5 1.0 15 2.0
Residence time (s)

Figure 6. Comparison of intermediates mole fractions

between experiments[8] (symbol) and simulation (lines:

this work) in flow reactor at 920 K, 12 atm as a function of

residence time.
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Figure 7. Calculated reaction path for the oxidation of
toluene at (a) 800 K, 50 atm (b) 1100 K, 1 atm, (c)1800 K,

1 atm. “uni” denotes unimolecular decomposition
reaction.
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Figure 8. Comparison of ignition delay times [26] for the
PRF/toluene mixtures as a function of toluene mole
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Figure 9. Comparison of ignition delay times between
experiments [1] and model predictions for the gasoline
surrogate mixtures at 25 and 50 atm.
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Figure 10. Comparison of species profiles in flow reactor
between experiments [8] and model predictions at 12.5
atm.
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Figure 12. Measured and simulated research octane
number of PRF80/toluene mixtures.
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