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Process-function of the ACLR-nozzle

Fluid mechanics

1 Viscosity 4 Atomizing

Air-Core-Liquid-Ring (ACLR) atomizer:

/ can handle highly viscous feeds " Droplet composition — high impact on

drying kinetics and particle morphology, and
therefore on final powder properties

v requires minimum air flow and pressure

Q can suffer from unstable internal flow Schematic and photo of the annular flow inside of the ACLR nozzle [ ] Slngle droplet drylng Setups can be used
conditions to mimic the convective spray-drying process
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WP 1: Modelling the ACLR atomizer WP 2: Drying kinetics in a single droplet setup
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® The air is modelled as an ideal gas (Ma ~ 0.7), chamber to ensure an even

while the liquid is assumed to be Newtonian. and reproducible air flow.
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® The model can also recreate the

]
formation of the spray cone
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" Introduce non-Newtonian rheological model to evaluate flow e = Optirqize 'the droplet generation by analyzing the _beSt
8 stability and operational requirements with higher viscosities 8 combination of used filament and droplet generation method
5 ™ Experimentally validate the highest viscosity that can be 5 " Improve tracking of the drying kinetics
8 feasibly atomized while maintaining average lamella 8 " Incorporate a sessile droplet setup to effectively use the perks
thickness. of each respective drying setup
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