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Numerical Study of Bursting Jet in Two Tandem Bubbles

Chang Geol Lee’, Sun Youb Lee, Cong-Tu Ha™ and Jae Hwa Lee'

Abstract When a bubble reaches a free surface, a bursting of the bubble produces a high speed jet.
Despite its practical importance, significant effort has been devoted to investigate a bursting jet by
a single bubble near a free surface. In the present study, we perform numerical simulations of bubbles
in a tandem arrangement at Bo=0.05. The configuration of the tandem bubbles is systematically varied
by changing a radius of a following bubble (Rr) and the gap distance between two bubbles (L).
Compared to a single bubble case, we show that the bursting bubble in the tandem arrangement
accelerates, and the jet velocity increases. Moreover, we find that a critical gap distance at which the
jet velocity unexpectedly changes exists in the tandem case.
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Fig. 1. Configuration of tandem bubble bursting.
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Fig. 2. (a) Time evolution of bubble bursting. Bursting bubble radius is Rz=904 um. Bond number is 0.14
and Ohnesorge number is 0.02427. Experimental data (gray contour) and simulation data (blue line)
of Deike et al. (2018) are compared with our data (red line). (b) Variation of the Capillary number
(Ca=Viy, i/ 0) with respect to the Ohnesorge number. Here, Vj, is defined by a plateau value
immediately before a drop ejection. Previous data from Deike et al. (2018) and Ghabache et al.
(2014) are included for comparison.



56 o34 - o)id33 - Cong-Tu Ha- o]}

?7 L/\ /\ ANPAN Y

/ v

// \ > < > ( \> ( > ( \> ( \>
<\\
r/r —O 00 I/t =0.18 I/I =0.35 t/t =0.46 t/t =0.47 t/l =0.50 r/r =0.53

Fig. 3. Time evolution of the liquid-gas interface during tandem bubble bursting. Here, a gap distance
between bursting and following bubbles is 7=0.2Rp and the radius of the following bubble is
R=1.0Rp. The snapshots are extracted at #7=0, 0.18, 0.35, 0.46, 0.47, 0.50 and 0.53, where ¢~
VpR*/o is the characteristics time scale. Bubble collapse is shown before #£~=0.50. After #/1=0.50,
the jet formation and droplet ejection are displayed. Dashed box at #/7=0.50 represents an interface
immediately after the jet forms.
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Fig. 4. (a) Temporal evolution of the gas-liquid interface for the single (left) and tandem (right) bubbles. Bond
number and Ohnesorge number are 0.05 and 0.022 for the single and tandem bubbles. For the tandem
bubbles, 2=0.2Rp and R~=1.0R;. Time difference between the curves in (a) is A#t=0.05. (b, c)
Temporal evolution of the interface for the tandem bubbles (b) with varying L=0.2Rp (green), 0.6Rp
(red) and 1.0R (blue) when Rs=1.0Rz and (c) with varying R/~0.5Rp (green), 1.0Rz (red) and 1.5Rg
(blue) when L=0.2R;. Black dashed lines in (b) and (c) indicate interfaces corresponding to single

bursting bubble.
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