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Abstract

The main objective of the present study is to enhance the theoretical
simulation of an acoustic bubble, when it is oscillating alone (single
bubble system) and when it is oscillating beside another bubble (two
bubbles system). For the two systems (single bubble and two bubbles)
two types of bubble content are considered, which are: gas (air) and the
mixture of gas and the vapor of the surrounding liquid (water).

Enhancement is accomplished for each system and for each type of
content by considering three main cases.

e Case (1): Uniform pressure and temperature inside the bubble
(polytropic behavior of the bubble content).
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e Case (2): Uniform pressure and variable temperature inside the
bubble (spatial distribution for the temperature exists).

e Case (3): Variable pressure and temperature inside the bubble
(spatial distribution for temperature and pressure exist).

For case (2) and case (3), the heat transfer between the liquid
surrounding the bubble and the bubble content are taken into account.

Numerical calculations for case (1) are performed for:

 Single bubble system and the bubble content is gas (air).

e Two bubbles system and the bubble content is gas (air).
Numerical calculations for case (2) and case (3) are performed for:

 Single bubble system and the bubble content is gas (air).

 Single bubble system and the bubble content are the mixture of the
gas (air) and the vapor of the liquid (water) surrounding the
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