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C Turbulent spray

Motivation

mass, momentum and energy in a turbulent environment.
A Evaporation, preferential concentration, mixing process, combustion, pollutant
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Description of numerical approaches for turbulent flows

C Basic tool for research Flow f'ﬂ“d mf[')lTldS A More flow details
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Comparison between numerical
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The question & our answer

C Is it possible to furtheenhance the computational efficiencyn LES approach?
C Is it possible to furtheimprove the prediction accuracyin LES approach?
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Numerical tool and Formulations for DNS

C Numerical Tool: CYCLONE
A Fully turbulent flow A Cylindrical coordinate

A Staggered mesh

A Low Mach number NS & Poindroplet equations

C Formulations for DNS

Eulerian Gas Phase
(Low Mach Navier- Stokes)

A MPI parallelization

Lagrangian dispersed phase
(Point-droplet equations)
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Benchmark simulation parameters

C Benchmark simulation parameters(DNS)
A Monodisperse acetone droplets at the inflow £6pum)

A Turbulent inflow with saturated gas (S=0.99, T=275 K)
A Reynolds number : Re=2'Y/3=6,000 &10,0005 = 8 m1 & == =13.9 m/$

A Quiescent environment of dry air

A Non-uniform mesh 46 M points

. _ _ o Radial slicgs qf instantaneous dis'tr?bution for vapor
A ~3M evaporating droplets with mass fractioa O . O Snass fractiong . and vorticity.

C A qualitive view

U The preferential concentration is evident for both
cases.

U Alonger selfpotential core is observable in
Re=10,000 case.

Re=10,000
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DNST Results(1/2)

C Mean field results
o
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