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The UK’s National Supercomputing Service

Mirroring a Pyroclastic Flow Experiment using Large-Eddy Simulation

The image and video are derived from a Large-Eddy Simulation of a
pyroclastic flow, consisting of a hot mixture of air and particles that
travel down an inclined channel before spreading across a flat terrain.
The simulation mirrors one large-scale experiment conducted in New
Zealand and is part of an international initiative to validate numerical
models in Volcanology. Turbulent eddies, sedimentation, and vertical
density stratification are depicted using the flow’s free surface (split in half
along the centerline), a vertical slice showing solid concentration, and a
solid boundary rendered as glass. The domain encompasses 60 million
cells, covering a volume of 28*6*5 m3. The multiphase flow simulation
addresses the mass, momentum, and energy equations for all six phases
(air plus 5 solid phases) and captures the granular to dilute turbulent
regimes. The simulation was run using the US DOE’s MFIX solver, utilizing
1200 CPU cores on ARCHER?2 for 15 days.
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5 : ) ARCHER2 is the UK’s National Supercomputing Service, a world class advanced
) ?’éﬁ]‘ﬂ;‘&ﬁ&ﬂn computing resource for UK researchers. ARCHER2 is provided by UKRI, EPCC, HPE
i and the University of Edinburgh.
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