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Abstract
In this thesis, the heat and mass transfer of acoustic gas-vapour bubbles in a
viscous compressible liquid under the action of ultrasound waves are studied
theoretically.
At first, the continuity and momentum with proper equation of state are used to
derive Keller and Kolodner (K-K) and Fujikawa and Akamatsu (F-A) equations.
Finally, the Keller and Kolodner equations are improved in order to give a
modified equation.
Four cases are studied, the first one was adiabatic case, the second one was mass
transfer without thermal conduction case, the third one was mass transfer with
thermal conduction case and the fourth one was the modified case which was the
mass transfer with thermal conduction plus variation of liquid temperature at
bubble wall. The four cases have been solved numerically by using Runge-Kutta
and Newton-Raphson methods.
According to the numerical analysis, radius, velocity of bubble wall, pressure,
internal energy, temperature, density, number of water vapour inside the bubble
and liquid temperature near bubble wall are sketched successfully. For this

purpose, two different initial bubble radii of QUOTE 10.5u= 10.5u= and
QUOTE 454z 4507 are used with proper conditions.
The results show that the fourth case is the best possible one than the other three

cases, also both the temperatures inside the bubble and near the bubble wall are
almost identical to the initial liquid temperature except at strong collapse. Also, it
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is seen that the effects of non equilibrium evaporation or condensation, and
thermal conduction are considerable in bubble dynamics.
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