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Motivation
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— During drought, spontaneous cavitation occurs in the xylem

— Cavitation grows into an embolism

— What are the conditions for refilling channels after

A: Illuminated fern leaf. B-E: Progression of air embolism, via image
analysis. Brodribb et al., PNAS, 113 (17) 4865-4869, 2016 they were filled with air?
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Goals:
I. Understanding pump-less liquid flows
II. Determining the “rules” of flows in networks

I. Understanding imbibition in single channels
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Bifurcation angle “rule”: o | : » Modelling of imbibition in more
When two or more anchored complex networks (e.g. of multiple
menisci are competing to split in - | - width profiles).

bifurcations, the one in the most : s
acute bifurcation will split first.
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Development of pump-less microfluidic
chips for practical purposes (Lab-on-a-
Chip).
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The “ladder” network. All
bifurcations are designed with g “« . :
increasing angles, from 20° to 70¢°. C 5k Bio-mimetism route: Using water with
Arrows indicate the flow of pentanol. || /s * | biopolymers as our materials.

Circled bifurcations indicate a e ¥ ', | Designing networks in which
competition event there. Unfilled o i - imbibition begins via condensation on
circle: Meniscus remained anchored ||/~ A the outside of the chip, instead of our
after the competition. Filled circle: @ -~ w N w current approach in which the liquid
Meniscus “won” the competition. ,. s e o Do enters through a single opening.
Seven events are pictured, color & 5o Graph of every splitting competition event.

coded as: red, violet, blue, cyan, - . o T N Red circle signifies a “win”, blue circle a

green, yellow, orange. et ~ “loss”.
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