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3D numerical simulation of fluid-particle system in a magma chamber
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Dynamics of magma chambers is important to control the eruption and chemical

differentiation. Granular behavior is known to significantly influence the effective viscosity of
magma flow and is therefore critical for understanding the thermal reactivation of magma body. To
numerically investigate such biphase dynamics, we performed the numerical simulation of Stokes flow
coupled with discrete element method gDEM). We consider initially upper and lower fluid. The lower
fluid is mafic and denser than upper fluid. We find the dynamical accumulation process of solid
particles at the boundary between the two fluids due to their density contrast. The accumulated
particles exhibit rapid mobilization. In addition, to perform the larger scale simulation toward the
validation with experiment and nature, we developed parallel algorithm of DEM simulation. We
successfully developed new dynamical load balancing method of particle simulation for high
performance computing.

Magma DEM Stokes flow HPC
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