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Impact on pools
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Experimental results
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Numerical setup
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sualitative comparison ., o Fn
between experiments and
simulations
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) cmmmumml Impact of a microfluidic jet on a pendant dropletf
Cite this: Soft Matter, 2021, Miguel A. Ouetzeri—Santiagc_n. *3 lan W. Hunter," Devaraj van der Meer {2 - and
17, 7466 David Fernandez Rivas (**"

High gpeed microfluidic jets can be generated by a thermocavitation process: fram the evaporation of the
liquid inside a microfluidc channel, a ragidly expandng bubble is formed and generates a jet through a flow
focusing effect. Here, we study the impact and traversing of such jets on a pendant liquid droplet. Upon
impact, an expanding cavity is created, and, above a critical impact welocity, the jet traverses the entire droplet.

Received 12th May 2021, We predict the critical traversing velocity (i} from a smple energy balance and (i) by comparing the Young-
Accepted 25th June 2021 Laplace and dynamic pressures in the casty that is created durng the impact We contrast the model
Dol 10.103%/d1sm00706R predictions against experiments, in which we vary the liguid properties of the pendant droplet and find good

agreement. [n addition, we assess how surfactanits and viscoelastic effects mfluence the critical impact welocity.
rsc li/soft-matter-journal Our results increase the knowledge of the jet interaction with matenals of well-known physical properties.
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Jet impacting on pools

: Outflow
AT Y
v4
r
>
Jet po,

| :
%0 >
<

A

H
Pool py, uo
v A4

Outflow

11



. Instituto de

Investigaciones
en Materiales

Experimental results
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Influence of the tail velocit
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Model for cavity collapse
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Tmax ~ We,a ~1/We
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Regimen dominado por la
tension superficial We ~ 1
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Réegimen dominado por el
gradiente de presion We > 1
2AP ug
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Comparison between simulations §5§ $.8 -

and model
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Gas pressure and velocity AP
distributions h
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Conclusions

 Two regimes of collapse depending on
the Weber number.

 Capillary regime: We < 150
t. ~ Tmax ~ We

* Bernoulli regime: We > 180
t. ~We™t
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Microfluidic jet impacts on deep pools:
transition from capillary-dominated cavity
closure to gas-pressure-dominated closure at
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