Lattice Boltzmann Method for Multiphase Flows with High Density and Viscosity Ratios
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Background Lattice Boltzmann Method Static Bubbles

— As a result of atomic weapons production, millions of gallons of radioactive waste was generated and The Boltzmann equation: kinetic equation that describes the evolution of particle distribution function. The LBM was tested for static Tt | L0B00 g
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The multiphase LBM was used to simulate single bubbles rising in a fluid column. The results for two test cases

Objective: To use the multiphase lattice Boltzmann method for flows with high density and viscosity ratios. , , , ,
were found to be in agreement with a benchmark solution (Hysing, 2008).

— The pulsed-air mixing technique To achieve this, a two-distribution function LBM is used (Lee and Lin (2005)).
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accumulator plate, the growing Sketch of bubble-growth during Pulsed-air mixing
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E(p) :Excess free energy at the interface over the bulk free
energies is obtained from an equation of state:
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— Bubble growth continues outward sat __sat
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beyond the edge of the
accumulator plate to a distance of
from the plate center.

Initial configuration and boundary conditions
in the benchmark solution. Periodic boundaries
were applied in the LBM simulation.
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z :spatial location normal to the interface
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Physical parameters and dimensionless numbers
defining the benchmark test cases.

Sketch showing mixing pattern induced by the rising bubble. A pulsed-air mixer in action at the ORNL Gunite and
Associated Tanks simulant tank
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