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The Application of Preconditioning
in Laminar Spray Combustion Analysis

284" &84 (A stw)
Yong-Sok Hwang, Woong-Sup Yoon

In this numerical experiment, the preconditioned compressible Navier-Stokes
equation is tested to analyze the laminar spray combustion. Sprayed flow field is
formulated by Eulerian-Lagrangian system for the gas and liquid phases each.
DSF(Deterministic Separated Flow) model was adopted for the sprays with the vortex
model to describe transients of individual droplet heating. Simplified single global
reaction model approximates methanol-air reaction with and without disk flame holder.
The equation system is discretized by finite difference technique and time integrated
by LU-SGS. Due to greatly simplified chemical reaction mechanism and the lack of
experimental evidences, most of the efforts were devoted to show the applicability and
robustness of preconditioned compressible flow calculation algorithm. Computation
results in qualitatively reasonable combusting flow field, hence it is believed that
further refinement are required to produce quantitatively accurate solutions.
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