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Gaseous Spray Characterization ST eMS
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o Experiemental Characterization
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o CFD simulations @ CINECA HPC
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oln-house developed codes
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Allocca, L., Montanaro, A., Meccariello, G., Duronio, F., Ranieri, S., & De Vita, A. Under-expanded gaseous jets
characterization for application in direct injection engines: Experimental and numerical approach




Gaseous Spray Characterization ST 2 MS
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Duronio, F.,, Ranieri, S., Mascio, A. D., & Vita, A. D. “Simulation of high pressure, direct injection
processes of gaseous fuels by a density-based OpenFOAM solver.”
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o Enhanced atomization
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o Effervescent breakup




Flash Boiling Spray Characterization}

GROUP

POLITECNICO DI MILANOG

o Eulerian — Lagrangian spray

o Thermodynamically driven
breakup

o Improved validation
methodology: PLV maps

o Enhancement of accuracy of
Lagrangian simulations

o Integration in LIB-ICE
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2 CFD

Duronio, F., Di Mascio, A., Villante, C., Anatone, M., & De Vita, A. ECN Spray G: Coupled
Eulerian internal nozzle flow and Lagrangian spray simulation in flash boiling conditions.
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Flash Boiling Spray Characterization

o Side mounted GDI injectors

t=1.0016 - 2.0033 ms 10:00
o X-ray near-nozzle measurement
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Sforzo, B. A., Tekawade, A., Kastengren, A. L., Fezzaa, K., llavsky, J., Powell, C. F.,&
Levy, R. X-Ray Characterization of Real Fuel Sprays for Gasoline Direct Injection.




Development of simulation tools unipg
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Ol FERUGIA,

ldeal Gas Real Fluid

o Ad-hoc numerics for high
compressible multiphase flows

o Real fluid properties package @
UNIPG

olnternal and near-nozzle flow
characterization

OpenVFOAM®



Combustion Characterization

o Progetto AIRE — Advanced Integration
for Renewable Energies, financed by
MUR NextChem S.p.A

oSchlieren imaging with image intensifier

olLaminar flame-front propagation

oAir/Bio-CNG mixture
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