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Bubble dynamic analysis and hydroxyl radical production calculation
at bubble collapse in turbulence flow
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Abstract Based on Gilmore bubble dynamic equation, a model, which takes the viscosity, surface
tension, compressibility, water molecular diffusion, and heat conduction into consideration, is built
to describe bubble dynamic behavior in the turbulent orifice flow. The mathematical model is solved
by using the fourth Runge-Kutta approach, and the cavitation bubble growth, collapse, and rebound
process are described. With the temperature, pressure, and number of water molecules obtained by
using the mathematical model as the input parameters, the productions of hydroxyl radicals with high
oxidation under different conditions are calculated and the effecting parameters are analyzed.
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Fig.1 Variations in bubble radius (a), temperature inside bubble (b), pressure inside the bubble (c),

and number of water molecules (d) with non-dimensional time
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Fig.2 Variation in bubble radius with non-dimensional time

under different inlet pressures
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