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Figure. 1 Experimental setup for foam capillary rise.
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Imbibition dynamics controlled by dynamical coupling of foam structure
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Fig. 1 Time evolution of liquid imbibition to the foam.
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Quantification of fluid transport in jammed bubble gaps
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In microfluidic systems, the jamming of deformable particles such as bubbles strongly influences fluid transport
through channels. Conventional permeability models, including Darcy’s law, generally assume rigid and static
porous structures and therefore do not account for particle deformability. In this study, fluid transport through
jammed bubble gaps in a microchannel is experimentally investigated. The pressure drops across the jammed
region, and the interstitial flow velocity are measured to evaluate the effective permeability of the deformable

system.
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Fig. 1 Schematic of a bioreactor and bubbles jammed in the tank.
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Fig. 2 Bubble jammed in the microchannel.
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Jet-Based Evaluation of Powder Flowability and Dependence on Initial Surface Geometry
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The dynamic behavior of powder jets generated by impact is strongly influenced by particle adhesion and
flowability, particularly under high-humidity conditions. In this study, powders under relative humidity
conditions of 70-90% were investigated to clarify how particle adhesion and agglomeration affect the dynamic
behavior of impact-induced powder jets. Specifically, by independently controlling the humidity conditions and
the initial concave radius of the powder bed surface, variations in jet velocity, maximum jet height, and jet
diameter were analyzed in detail. The results show that, regardless of the concave radius, both the jet velocity
and the maximum jet height decrease significantly with increasing relative humidity. This behavior is attributed
to the increase in interparticle adhesion and agglomeration caused by moisture absorption, which reduces the
flowability of the powder. Furthermore, it was found that an increase in the concave radius leads to a larger jet
diameter, accompanied by decreases in both the jet velocity and the maximum jet height. These results suggest
that the initial concave geometry is related to the amount of energy dissipation associated with surface flow of

the powder during jet formation.
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Fig. 1 Schematic diagrams of the experimental setup.
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Fig. 2 Representative jetting behaviors for » = 12 mm under
relative humidities of 70-90 %.
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Fig.3 Jet velocity as a function of drop height H: (a) for » =12
mm at relative humidities of 70%, 80%, and 90%; (b) for
different concave radii at 70% relative humidity.
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Extraction of physical factors in nanofluid superspreading wetting
via phase-shifting ellipsometry and sparse modeling

FER] ik GRAER - T

R B CGRAEX - T)

Eita SHOJI, Tohoku University
Kai FUKAMI, Tohoku University
E-mail: eita.shoji@tohoku.ac.jp

Superspreading wetting of surfactant-free nanofluids defies standard theoretical explanations. This study
employs a data-driven sparse modeling approach, PDE-FIND, to identify the governing equations of droplet
dynamics directly from nanometer-scale spatiotemporal film-thickness profiles measured by phase-shifting
ellipsometry. While the identified equation for a pure solvent recovers classical lubrication physics, the
nanofluid dynamics necessitates a unique transport term. Our findings suggest that this term represents
nanoparticle-induced capillary wicking, providing a mathematical signature for superspreading behavior.
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Fig. 1 Overview of the present analysis.
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Fig. 2 Experimental setup.
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