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A Numerical Study of Autoignition in a Confined
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Abstract

In this study, the autoignition process of liquid fuel, injected into hot a.ﬂd stagnant air in a 2-D

axisymmetric confined cylindrical combustor, has been investigated. Eulerian-Lagrangian scheme was
adopted to analyze the two-phase flow and combustion. The unsteady conservation equations were used to
solve the transition of the gas field. Interactions between two phases were accounted by using the particle
source in cell (PSI-Cell) model, which was used for detailed consideration of the finite rates of transports
between phases. And infinite conduction model was adopted for the vaporization of droplets. The results have
shown that the process of the autoignition consists of heating up of droplets, vaporization, mixing and ignition.
The ignition criteria could be determined by the temporal variations of temperature, reaction rate and species
mass fraction. And the effects of various parameters on ignition phenomena are examined. These have shown
that the increasing the reaction rate and/or the vaporization rate can reduce the ignition delay time.
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Fig. 1 Schematic of the axisymmetric combustor.
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Fuel : n-decane (C,,Hj,)

. Molecular weight 142.3 [kg/kmol]
Heat of vaporization | 3.619E5 ' [J/kg]
Boiling point 4715 [K]
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