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Dynamic evolution of a flow to localized, kinetics-driven ablation
or coagulation1 DANIEL HAGAN, RYAN CROCKER, YVES DUBIEF, Univer-
sity of Vermont — This research focuses on the numerical simulation of the ablative
creation of a cavity or a coagulative formation at a wall in a flow. The fluid-solid
interface is defined by a level set (LS) variable, whose transport equation is driven
by the mass-loss or growth process. The boundary conditions at the fluid-solid in-
terface are enforced by a mass and energy-conserving immersed boundary method
(IBM) using the ghost-fluid node approach for the latter and for the transport of
chemical species. The first application of the LS/IBM algorithm is a channel flow in
which both walls are cavity-free, but one wall contains a section made of ablatable
material, which could correspond to a hole or gap in a spacecraft thermal protec-
tion shield. The second application is a pipe flow in which the wall is capable of
accumulating material, which could describe the coagulation of blood at a vessel
wall. The solid mass loss or growth is driven by one step kinetics. For both flows,
the dynamical interplay between the ablative or coagulative patch is investigated
through statistics and flow topology.
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