The mysteries of droplet birth in microfluidic cross junctions
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* Model valid for large range of Ca & ¢
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« How to predict

droplet volume and frequency based on inlet flow rates? »

Satellite droplets
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Satellite droplet looping in the vertical
plane between two main droplets.

Recirculation = Stokes eq. solved
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Conclusion

O Sporadic/no drop

x Secondary droplets

(extended range compared to previous
models - limits of Chen’s model)
* Influence of surfactant mainly on T;

* Aspect ratio W* determined from satellite

droplets.
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Satellite droplet looping in the horizontal
- plane between two main droplets.

Ca=0012&P=1.5

Time decomposition

? mmwo Dripping in two steps:
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iy — inflation (T1) and squeezing (T2).
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the formation of 10 successive
droplets.
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Inflation : dispersed volume

No surfactant, W* = 1.8 Surfactant, W* = 3.2
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Superposition of two snapshots from the same experiment right after
pinch-off and initial retraction (orange) and after T1 at the end of the

inflation step (blue).

e 1\ with Ca ~ (more pronounced with surfactant)
¢ Q1 Withd 7 (only with surfactant)
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