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Abstract

In this paper, the new extension to the stochastitlation of primary air-blast atomization is indiluced, and is
assessed by comparison with measurements. Thefdieis extension is as follows. In LES of the dasv, the
primary atomization zone (liquid core, network idifnents and detached primary blobs) is viewedrasérsed
porous solid body with the stochastic structuremily, such a solid body is flowing with the inleirameters
for the liquid jet, and it is changing randomly @snfiguration. The statistics of configurationtbfs immersed
body are used as boundary conditions in LES ofgéee flow, thereby it is assumed that the jet fragatéon
process is faster than typical time change scalbdrgas flow. The statistical structure of the iensed body is
defined by specifically introduced stochastic e, moving in the space, and identifying the mangbosition
and curvature of the interface between the liqguid ¢he gas. As it was previously in this approdtie
simulation of position of such a particle is based statistical universalities of fragmentation undealing
symmetry. To this end, the Langevin-type equatmmlérived and is simulated. Additionally, to eacbving
stochastic particle, we attribute now the randomwards normal to the interface. Thereby not onby thndom
position of interface is simulated, but also itsvature. The statistics of curvature give statssti€ the opening
spray angle, and distribution of stripped blobs: §tochastic simulation of the outwards normal, iflexation
towards isotropy is suggested, along with propagatf spray in the down-stream direction. The itieb
collisions in the primary atomisation zone are afgmduced by analogy with standard kinetic apphofor the
ideal gas. Different closures are proposed fortigttaal temperature” of blobs. The sensibilitytbfs approach
to the choice of mesh was analyzed. This numeaipptoach is assessed by comparison with experifrsnty
of air-blast atomization, which was performed inGIE(Grenoble, France). First, the computation shibwe
quite good prediction of the liquid core lengthe thredicted droplet’s velocity-and-size statistit® mean and
variance) at different distances from the centan@] and at different distances from the nozzléceriare
predicted also being relatively close to measurésndrhe influence of different inlet conditions ffdrent gas
velocity at the constant gas-to-liquid momentuniorads well as the different gas-to-liquid momenttatio)
was also assessed by comparison with experimecon8etwo qualitative effects were observed. That fine
is the presence of the recirculation zone in tbatfof the liquid core, emphasized previously ia éxperimental
study. The flapping of the liquid core and burstinghe droplets production were observed corrdlatith the
periodic existence of this recirculation zone. Texond effect is decreasing of transversal gradiérthe
velocity with increasing of the gas-to-liquid morh@m ratio. Increasing of the gas-to-liquid momenttatio
leads to more intensive atomization process, tlyesatearing the velocity field. It was emphasizedt thuch
effect may influence the scalar mixing (concentraftemperature) in the close to injector region.

Figure: Comparison of the droplet mean size witasueement (on the left) and the flow snapshot ditiplets
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