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Experimental Study of a Single Bubble Growth and Detachment from a Submerged
Orrifice in the Liquid Column Using Passive Acoustic Emission

A. Akbari Sulal, M. R. Ansari®”
! MSc. Student, Mech. Eng., Tarbiat Modares Univ., Tehran, Iran.
2 Prof., Mech. Eng., Tarbiat Modares Univ., Tehran, Iran.

Abstract

In the present study, the dynamics associated with single bubble growth and its detachment has been studied
using passive acoustic emission and high frame rate imaging methods. Synchronization of imaging with
acoustic data acquisition demonstrated the functionality of the acoustic emission method in studying the
dynamics of bubble growth and detachment. The investigations showed that the maximum amplitude of the
oscillations in the time series of the acoustic emission signal occurs shortly before the bubble detaches.
Instantly the rate of bubble volume rise is decelerating. in accordance with the dominant frequency of the
acoustic emission wave that arises at the same time with the jump in acoustic time series, the bubble size
based on the Minnaert equation with the corrected coefficients is estimated to be only 1.37% different from
the results of image processing. According to the sequence of images recorded from the bubble growth
frames, the ratio of the vertical and horizontal axis lengths of the bubble is continually changing during the
bubble growth period and eventually, the bubble detaches from the orifice when the ratio approaches 1.
Although by detachment, the bubble does not have a spherical shape due to the pressure forces.

Keywords: Experimental Study; Growth and Detachment; Single Bubble; Acoustic Emission; High Frame
Rate Imaging.
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