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Construction and kinetic simulation of a RP-3 aviation kerosene

replacement model based on component averaging

XI Shuanghui', WANG Zhenyu®*, GUO Xiao*, LI Shuhao®
(1. School of Mechanical Engineering , Zhengzhou University of Aeronautics ,
Zhengzhou 450046, China;
2. School of Aero Engine, Zhengzhou University of Aeronautics, Zhengzhou 450046, China)

Abstract: To address the challenge of combustion mechanism modeling caused by the complex composition
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of RP-3 aviation kerosene, a component-averaged combustion model construction method was proposed.
By investigating the compositional characteristics of multiple groups of actual RP-3 aviation kerosene
samples, it was clarified that its average composition is dominated by alkanes, cycloalkanes and aromatics.
Based on these characteristics, n-dodecane, 1,3,5-trimethylcyclohexane and n-propylbenzene are selected
as representative components to develop a skeletal mechanism of RP-3 kerosene comprising 67 species
and 246 elementary reactions. Experimental data from published literature were employed to validate the
mechanism across a wide range of operating conditions, including ignition delay time, laminar flame
speed, and concentration profiles of key species. The results indicate that the mechanism predicts the
ignition delay time with an error of less than 30% and the laminar flame speed with an error within 8%,
while the predicted concentration profiles of key species are in good agreement with the experimental values.
Species yield analysis and sensitivity analysis demonstrate that the mechanism fully retains the critical
reaction pathways in different temperature ranges and can accurately capture the evolution rules of core
species. The 67-species mechanism established in this study balances prediction accuracy and computational
efficiency, and is applicable for numerical simulations of combustion processes in engineering-scale aero
engines.

Keywords: RP-3 aviation kerosene; surrogate fuel; component averaging; kinetic simulation;

elementary reactions
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