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Numerical simulation of dust suppression characteristics in

regeneration of old industrial buildings
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Abstract ; To explore the effects of dust-generating processes and environmental fluids on the
spatiotemporal distribution of dust during the regeneration of old industrial buildings, field studies and
numerical simulation was used to investigate the dust suppression characteristics inside the construction
area under different processes and background wind speeds. The dust source characteristics in the main
processes of re-construction of old industrial buildings were clarified by analyzing a large amount of dust
data. Typical old industrial buildings were selected for the field studies of sanding and shoveling
processes. Numerical simulation was performed to investigate the dust mass concentration distribution
under five inlet air velocities and two dust-producing processes and to identify the dust-aggregation zones in
the reclaimed construction space of old industrial buildings. The results showed that the maximum dust

mass concentration in the grinding process exceeded the limit by 54 and 37 times in the grinding and
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shoveling process, respectively. Inlet wind speed affected the dust mass distribution of the main impact

zones in the construction area and changed the process of dust reaching dynamic equilibrium. Dust-

generating process variations impacted on the dust mass concentration distribution. Moreover, the workload

increase of a specific process resulted in a proportional increase in downstream dust mass concentrations.

This study can provide fundamental knowledge for dust management in the reconstruction of old industrial

buildings.
Keywords: old industrial building regeneration;
numerical simulation ;
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