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Localized energy deposition in liquids where bubbles play roles:

-underwater arc/spark discharges /oil & gas application, rock breaking well restimulation/ -micro-EDM /hole making in metals and metal alloys/ -laser -material interaction in liquids /pinning, eye surgery, ablation/

Underwater localized energy deposition (0D) implemented in MATLAB GRC Model Highlights

• Bubble is treated as a thermodynamic system whose state is set by P, T and R • Spherical bubble dynamics in a compressible liquid (Keller-Kolodner* model) • Heat loss mechanisms include radiation and vapor condensation/evaporation • Pressure computed using ideal gas law with dissociation • Acoustic pressure rise in surrounding liquid is calculated • Radiative heat flux computed for specified pressure, temperature and bubble size -lookup tables generated for given ranges of above parameters 101, 1908 (1997).

Bubble dynamics
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Model assumptions

1) The contents of the bubble are homogeneous and in thermodynamic equilibrium.

2) The gas in the bubble obeys the ideal gas law, with modifications to account for the fact that water vapor in the bubble is dissociated. Ionization is neglected.

3) The bubble is optically thick, wherein emissivity of the bubble was calculated using the Rosseland weighting approach, which calculates a frequency averaged photon mean free path. 4) A dissipation length was assumed to calculate the fraction of emitted radiation absorbed by the surrounding water. 5) Mass flow from evaporation and condensation -model by Schrage. 
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