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Context and key phenomena
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Progress: Past and present
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Bubble modeling approach: Discrete rules
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Bubble modeling approach: Discrete rules
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Preliminary microfluidic observation of bubbles
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Preliminary microfluidic observation of bubbles
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Drying modeling approach: Discrete rules

vapor diffusion: Stefan flow
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Drying process coupled with bubble formation
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O effects of bubble on drying process:
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Drying simulations without and with bubbles
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Drying kinetics and bubble growth dynamics
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Drying simulations: Irregular and spherical pore networks
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Summary

= Discrete rules for bubble formation and drying dynamics have been successfully
formulated and implemented.

= 2D microfluidic experiments support for our bubble formation model.

= Both cubic and spherical pore network models are employed to simulate the coupled
dynamics of bubble evolution and drying.

» The presence of bubbles reduces drying time, supporting the rationale for using foaming
in spray drying.

On-going work

= Until now: Fixed structure, focus on drying kinetics with bubbles
= Next: Model morphology evolution and its impact on drying kinetics.
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