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Abstract In this paper, methodology of directed relation graph with error propagation (DRGEP) is described.

With DRGEP with sensitivity analysis (SA), the detailed mechanism of ethylene containing 71 species and 395

steps is reduced to several mechanisms with different error thresholds. The 25 species and 131 steps mechanism
is found to be accurate for the predictions of ignition delay time and laminar flame speed. The further reduced

mechanism with less than 23 species, however, gives poor results and is no longer able to represent the correct

reaction process. At the same time, a detailed mechanism for kerosene having 207 species and 1592 steps is

reduced and the results show that the 72 species and 429 steps mechanism is capable of predicting correct
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reaction properties compared to those of the detailed mechanism. The 63 species and 324 steps mechanism is
not able to give correct results due to the loss of some critical radicals and elementary reactions. Thus, the
present work is expected to be helpful for the application of kinetic mechanisms of hydrocarbons to numerical

simulations of turbulent or supersonic combustion.

Keywords: reduced mechanism, hydrocarbons, directed relation graph, ignition delay time
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