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Abstract: The low-temperature oxidation of RP-3 aviation kerosene and its surrogate fuel
(n-decane (mole fraction of 0.14)/n - dodecane (0.1)/iso - cetane (0.3)/methylcyclohexane
(0.36)/toluene (0.1)), were experimentally tested in a jet stirring reactor (JSR) at the condi-
tions of the pressure of 0.1 MPa, the temperature range of 550—1 100 K, the equivalence ra-

tios of 0.5 and 1.0, and the residence time of 2 s. Meanwhile, through the reaction class-based
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global sensitivity analysis, decoupling methodology and multi-objective genetic algorithm, the

reduced reaction kinetic mechanism of the surrogate fuel (including 181 species and 872 reac-

tions) was established, and the low- temperature oxidation characteristics of the surrogate fuel

were simulated. The results showed that the temperature-dependent trends of the mole fractions

of main species in the low-temperature oxidation process of the surrogate fuel were in good agree-

ment with RP-3 aviation kerosene. The reduced reaction mechanism of the surrogate fuel for RP-

3 aviation kerosene had a good prediction of the temperature -dependent trends of the mole frac-

tions of main species during the low-temperature oxidation of the surrogate fuel. However, there

were still some deviations in the prediction of the peak mole fractions and negative temperature co-

efficient (NTC) effect of some species.

Key words: RP-3 aviation kerosene; surrogate fuel; low-temperature oxidation;

reduced reaction mechanism; jet stirring reactor (JSR)
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Table 1 Experiment conditions and mixture compositions (mole fraction)

¢ RP-3 0, He wCyH, nC,H, HMN MCH  ACH, 0, He
0.5 0.005 0.16035  0.83465 0.0007 0.0005 0.0015 0.0018 0.0005 0.1605 0.8345
1.0 0.005 0.080175 0.914825 0.0007 0.0005 0.0015 0.0018 0.0005 0.08025 0.91475
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Fig.4 Comparison of experimental and calculated mole fractions of major components in the low temperature oxidation

of RP-3 aviation kerosene and its surrogate fuel (¢=0.5)
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Fig.5 Comparison of experimental and calculated mole fractions of major components in the low-temperature oxidation

of RP-3 aviation kerosene and its surrogate fuel (¢=1.0)
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