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Applications
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Jets impacting drops
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Traversing

Embedding
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𝑈𝑗𝑒𝑡 ~ 12m/s

𝑈𝑗𝑒𝑡 ~ 20m/s

Experimental results
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Numerical setup
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𝑈𝑗𝑒𝑡 ~ 12m/s

𝑈𝑗𝑒𝑡 ~ 20m/s

Qualitative comparison 
between experiments and 
simulations 
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Jet impacting on pools
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Experimental results
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We = 200 We = 400



Influence of the tail velocity
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We = 150, Re = 1e4, 𝑢𝑡/𝑈0 = 0.3 We = 500, Re = 1e4, 𝑢𝑡/𝑈0 = 0.3

Numerical results
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Model for cavity collapse
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Δ𝑃 ≈
1

2
𝜌𝑔𝑢𝑔

2

𝑚 ሷ𝑟 = 𝐹Δ𝑃 + 𝐹𝛾 = −2𝑎𝑟 𝑡 𝑑𝜙Δ𝑃 − 4𝛾𝑎𝑑𝜙

ሷ𝑟 = −
2Δ𝑃

𝜌𝑔𝜋𝑎
−

4𝛾

𝜌𝑔𝑎𝑟(𝑡)

Using Bernoulli



𝑟𝑚𝑎𝑥 ∼ 𝑊𝑒, 𝑎 ∼ 1/𝑊𝑒
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Régimen dominado por la 
tension superficial 𝑊𝑒 ∼ 1
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ሷ𝑟 = −
2𝛾

𝜌0𝑟𝑚𝑎𝑥𝑎0

𝑟(𝑡) = 𝑟𝑚𝑎𝑥 −
𝛾

𝜌0𝑟𝑚𝑎𝑥𝑎0
𝑡2

𝑡𝑐 =
𝜌0𝑟𝑚𝑎𝑥

2 𝑎0
𝛾

𝑟𝑚𝑎𝑥 ∼
𝜌0𝑅𝑗

2𝑈0
2

𝛾
= 𝑅𝑗𝑊𝑒 𝑡𝑐 ∼ 𝑟𝑚𝑎𝑥 ∼ 𝑊𝑒



Régimen dominado por el 
gradiente de presión 𝑊𝑒 ≫ 1
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ሷ𝑟 = −
2Δ𝑃

𝜌𝑔𝜋𝑎
= −

𝑢𝑔
2

𝜋𝑎
= −𝑐1

𝑟 𝑡 = 𝑡𝑐 = −
1

2
𝑐1𝑡𝑐

2 + ሶ𝑟0𝑡𝑐 + 𝑟0 = 0

𝑡𝑐 =
ሶ𝑟0±

ሶ𝑟0
2+2𝑐1𝑟0

𝑐1
∼

ሶ𝑟0𝑎

𝑢𝑔
2

𝑡𝑐 ∼ 𝑊𝑒−1



Comparison between simulations 
and model
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Gas pressure and velocity 
distributions
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Conclusions 
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• Two regimes of collapse depending on
the Weber number.

• Capillary regime: 𝑊𝑒 < 150
𝑡𝑐 ∼ 𝑟𝑚𝑎𝑥 ∼ 𝑊𝑒

• Bernoulli regime: 𝑊𝑒 > 180
𝑡𝑐 ∼ 𝑊𝑒−1
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