«1 SORBONNE £ NSl
S UNIVERSITE Ca.‘lrf:ﬁe.- v¢ 9Alembert

et A Institut |ean le Rond d'Alembert

DEPUIS 1257

Bursting bubbles in
Basilisk

Alexis Berny?, Luc Deikez, Thomas Seon’,
Stéephane Popinet!

1 Sorbonne Université & CNRS

2 Princeton University



Bursting Bubbles

2

- Bursting Bubbles f,grvBEgg'#g @+‘0 0’Alembert
6/24/19 g;g:gg; UUUUUUUUUU Institut Jean le Rond d'Alembert



Film and jet drops
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bursting bubbles
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A bursting bubble

pursting Bubbles Q cqat @ 7¢ 0’Alembert
6/24/ 1 9 Institut Jean le Rond d'Alembert



QOutline

-0
- Estimation of the liquid volume transferred to

the air
e Numerical simulation setup

e Characterization of:
m Velocity of the ejected droplets
m Size of the ejected droplets
= Number of ejected droplets

e Estimation of the vertical mass flux
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Numerical simulation setup
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Simulated bursting bubble
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Velocity of the first drop
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Velocity of the first drop
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Velocity of the first drop
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Velocity of the first drop
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Velocity of the first drop
24 ...

10 F T T T TTTT | T T T T TTTT | T T T = 1

E Our study L 2 E
- \ Deike et al. 2018 v .
R Deike et al. 2018 ]

= _
Z“ E
C N 0.1

o
i 4 001
0.01
OOO‘I L 111 | | | L1 1111 | | | L1 1111 | | | | OOO'I

1000 10000 100000
-3/4
Ca=k, (14 aBo)_3/4 La~3/4 (La;l/2 — La_1/2> / La(1+ aBo)

Bursting Bubbles i Yé g’Alembert
6/24/19 b CREATEURS DE FUTURS B & institut Jean le Rond d'Alembert




Size of the first drop
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Radius of an air bubble in water>
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Size of the first drop
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Size of the first drop
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Counting the drops
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Counting the drops
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Counting the drops
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Velocity of the second drop
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Velocity of the third drop
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Velocity of the fourth drop
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Velocity of the fifth drop

_I TTT T T T T T TTT T T T T TTTT T T I_ -I
O
100 = = 8
- 0 ‘ ?0‘ 0:‘ Ve o® ] o o
©
S 107 ‘ * o _
S: .. | I o
3 . . ]
I y 0.01
107 .
- . .
10_3 IIII| | | | 11 II| | | | 1 1 III| | | | OOO'I
1000 10000 100000
La

Bursting Bubbles i Yé g’Alembert
6/24/19 b CREATEURS DE FUTURS B & institut Jean le Rond d'Alembert



Velocity of drops 2 to 5
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Size of the second drop
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Size of the third drop
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Size of the fourth drop

101 LTTT || T T T T T TTT T T T T TTTT T T T _] -I
B * < ] O
i ] O
®
- " vy ® O
R ’0‘ P ot i 0.1 o
5 10° *° ,“‘ MK 4 O
o : L ]
Y o ‘ V'S .
I 2 . “ 'S i
- * * . 0.01
107 — —
_I 111 | | | 11 ||| | | | 1 111 || | | | ] OOO'l
1000 10000 100000
La

- Bursting Bubbles i @ Yé g’Alembert
6/24/19 b CREATEURS DE FUTURS B & institut Jean le Rond d'Alembert



Size of the fifth drop
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Size of drops 2 to 5
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Discussion

-0
~ Velocity:

e Similar behavior for all the drops
e Droplet velocity decreases with the drop number

- Size:

e Subsequent drops between 0.1 and 10 times the
first drop

e Size of the subsequent drops roughly centered
around the size of the first drop

-1 Data gets noisier as drop number increases
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Characterizing the flux

30 1
o From the data sets :

o We compute Fy; = Cag; x Lag®

- From previous scaling, asymptotic behavior
for the first drop mass flux is  Fi, o La’

2 What about the total flux?
e We compute 3I;Fy, = ¥;Cay,La;,
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Mass flux of the first drop
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Mass flux of all the drops
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Takeaways

334
- Simulated a bursting bubble with Basilisk

- Characterized the size and the velocity of all
the drops

o The total flux coming from all the jet drops is
¥ Fy o La”
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Questions?
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