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Models and numerical methods for simulating bubbly, cavitating flows have benefitted from recent advances in
sharp and diffuse interface-capturing schemes, but many challenges remain to be solved before they can be rou-
tinely used to predict the complex, multiscale ﬂows associated with important applications in engineering and
medicine. In particular, the complex phase boundary, small length scales, and fast time scales-associated with the
dynarnics of bubbles and clouds of bubbles strain existing algorithms and computational resources. “In this talk, I
will review different formulations for multiphase/multicomponent flows that involve large changes lﬁ volume, in-
cluding methods that explicitly resolve the material interface, and ones that model the mixture-as either homogene-
ous, or as a dilute dispersion of spherical bubbles. These methods are demonstrated in applications involving the
high intensity ultrasound and shock waves used for medical imaging and intra- and extra-corporeal manipulation
of cells, tissue, and urinary calculi. Such waves are currently used to treat kidney stone disease, plantar fasciitis,
and bone nonunion, and they are being investigated as a techmque to ablate cancer tumors and medlakiirug dehv—
ery. In many applications, acoustic waves induce the expansion and collapse of preexisting or newly o@mtatlng
bubbles. The resulting bubble dynamics generate large, localized stresses and strains that can be beneficial or del-
eterious depending on how effectively they can be controlled. I will describe efforts aimed at simulating the col-
lapse of bubbles, both individually and in clusters, in order to characterize these mechanical stresses and strains.
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