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The design of an experiment to study the dynamics and coalescence of bubbles in a microgravity environment for different incidence angles

is presented. Bubbles with controlled size are introduced in a cavity by means of two injectors. The relative orientation of both injectors

is controlled externally by stepper motors, allowing them to lie one in front of the other or to describe angles up to 60o with the horizontal

line. Experiment control (motors, liquid and gas pump) and data acquisition (temperature, pressure, acceleration) are monitorized by

means of a Labview code. A high-speed camera records the bubble dynamics and coalescence phenomena. Preliminary results in 1g are

presented.

Introduction

Method used to generate bubbles and to inject them with
different angles and velocities:
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Scheme of the used injectors (BUBGEN)1. They allow the generation of
bubbles of controlled size and frequency, and its operation is independent of
the gravity level. The inner radius is RC = 0.5 mm, and the injectors are
separated 3 cm.

1Generation of a Monodisperse Microbubble Jet in Microgravity, J. Carrera, X.
Ruiz, L. Ramı́rez-Piscina, J. Casademunt, M. Dreyer. Preprint.

Experimental Setup

A methacrylate cavity full of liquid, in which the bubbles
are injected, is surrounded by the corresponding control
and data acquisition devices.
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Sketch of the experimental setup. −: Liquid connections; −: Air connec-
tions; −: Electric connections; 1: Liquid tank; 2: Pump; 3: Gas bottle; 4:
PC; 5: Micro-controller; 6: Stepper motors; 7: High-speed video camera; 8:
DC Power Supply; 9: Leds; 10: Methacrylate cavity; 11: Residual tank.

Synthetic air and distilled water have been used. Other
liquids will be subject of study in the future.
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Experimental setup.
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Stepper motors (6), high-speed video camera (7) and leds (9).

Preliminary Results in 1g

• QL 6= 0, QG 6= 0

• Coalescence Phenomena

A sequence of snapshots showing a phenomenon of coa-
lescence is shown in the next figure. After coalescence in
picture IV, pictures V-IX show the bouncing of the daugh-
ter bubble.
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Sequence of snapshots in which coalescence of gas bubbles takes place. Time
steps between snapshots: 2 ms.

• Bubble paths

Density of bubbles is observed to be much lower in a region
(A). Two different behaviours can be distinguished:

if RB < RC → LM ≈ 1.5cm (1)

if RB ≥ RC → LM ≈ 0.3cm (2)

where RB and RC are the bubble and capillar radius re-
spectively, and LM is the maximum distance reached by
the bubble in the direction of injection.

AA

LM

Bubble jets at 0o, 26o and 46o, with volume rates QL = 32 ml/min and
QG = 9.1 ml/min.

LM is observed to collapse at 0.3 cm for large QG.
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Data observed at φ = 0o showing abrupt transition of LM for low QL.

• QL = 0, QG 6= 0

Gas bubbles follow a fixed path, without leaving it in a
large distance. Varying φ, jets with different geometries
are observed.

Snapshots of the paths at 0o, 24o and 46o, with QG = 8.6 ml/min.

Further Work

•Exploration of larger ranges of QG, QL and φ.

•Analysis of the relevant parameters in jet and bubble
dynamics and coalescence.

•CFD analysis in 1g and 0g.

•Experiment in microgravity platforms.

Conclusions

• New design to study bubble dynamics and coalescence.

• Bubble size, frequency and incidence angle can be controlled.

• Several tests carried out in 1g for a further use in 0g.

• Region of very low density of bubbles observed near the imact zone.

• Different jet geometries observed by varying φ at QL = 0.
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