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Injection of Bubbles and Bubble Dynamics

Experiments using BDH Equipment
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ABSTRACT

Bubble dynamics experiments under reduced gravity were executed to confirm
the experimental parameters for the next TR-1A flight(#2). Bubbles were injected
into silicone oil using BDH (Bubble Dynamics Handling) system designed for
rocket experiments. Capillary force of fluid disturbed continuous formation of
bubbles at the beginning of air injection. Adequate injection parameters were
determined by trial and error. Bubble oscillation were observed under external
forcing using a electromagnetic vibrator between 0. 01-0.7g in amplitude and 1.0-
2.0Hz in frequency. A simplified physical model explained observed bubble
displacement as a function of g-jitter. Further remarks are evaluated for the

future flight experiment.
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Table. 1 Displacement of piezo-actuator under reduced gravity

A (Hz) fn#R¥E (p —p. um)
0. 3 430~500
0.5 430~465
1.0 400
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Table. 2 Displacement of electromagnetic-actuator under reduced gravity

B (Hz) MiEE (p—p. mm)

0. 3 5. T~T. 0
0. 5 7. 0~7. 3
1. 0 6. 7T~8. 0
1. 5 6. T~8. T
2. 0 7. 7T~9. 1T
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Fig.3 Periodic displacement of bubbles by artificial g-jitter
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Fig.4  Streak photograph of fluid accomganied by bubble migration
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