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Heat and Mass Transfer Characteristics in the Non-uniform Packed Bed
—New Designing Ironmaking Process Using Discrete Element Simulation Model—
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* 3-D solid motion

* Heat transfer between particles

« Cokes shrinkage by reaction

» Softening, melting behavior (phase change)

= Spatial resolution is determined by the
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Mass transfer
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Heat exchange
Heat exchange
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3-D finite volume method --ﬂ "
* Averaged particles information ==-‘ '

in the cell

*  Momentum, heat and mass transfer of
gaseous phase

« Enthalpy change of chemical reaction
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Schematic illustration of the Euler-Lagrange coupled blast furnace model.
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Fig.2 Various 3-D simulated results of heat and mass transfer
in layer-by-layer structure.
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Particles constructed by High performance computation using multi-GPUs.
combining geometric elements —More than 1 billion particles and 1M steps will be available

for the non-spherical shape. im

—Effect of shapes on repose u

—Large-scale simulation

angle & packing structure
1 NVIDIA®TESLA K80
e model

High-accuracy multi-phase
interaction model

1 coke 1 3D scan

Clarification of the characteristics
of high-reactivity particle.

i
The seamless dynamic model for softening,

Clarification of fines clogging melting, and dripping behavior of ores

mechanisms in the bed. «Free surface of melt

Phase change of ore
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Fig.3 Future perspective for innovative blast furnace mathematical
model.
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