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Parametric Study of Hot Surface Ignition of an Impinging Fuel
Spray Using Large-Eddy Simulation1 DANYAL MOHADDES, MATTHIAS
IHME, Stanford Univ — The impingement of a fuel spray on a hot surface is of
relevance in fuel-injection systems and for industrial safety. The interaction of a
spray with a hot surface may result in the formation of a thin fuel film or the re-
bounding of impinging droplets. The nature of this interaction is determined by
the properties of the phases involved, most importantly by the temperature of the
impinged surface and the Weber number of the impinging spray. For sufficiently
high surface temperatures, the Leidenfrost effect inhibits direct liquid-solid contact.
In all cases, the high temperature of the surface results in evaporation of the fuel
spray, and may lead to ignition. In this study, the sensitivity of impinging spray
ignition to surface temperature is studied using large-eddy simulations. An imping-
ing n-dodecane spray at ambient pressure is modeled using an Eulerian-Lagrangian
formulation, with chemical source terms modeled using finite-rate chemistry. The
effect of surface temperature on ignition and subsequent flame propagation is shown,
and the effect of fuel film formation is considered parametrically to demonstrate its
effect on near-wall composition and chemistry.
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