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Abstract: A numerical method was used to simulate the flow pattern of BAF with three different sizes of granule media, 2 mm, 3 mm, and 4 mm. A small
flow field of 5 granules was designated as the calculation zone, and the Fluent software was employed to analyze the flow pattern of the small scale field at
the same granule space and different media sizes. The streamline chart, velocity vector, stress distribution, and turbulence strength were obtained. By
comparing the output of simulation of flow patterns of three different sizes of media, 3 mm is the favor size for the mix of gas and water, and oxygen
transportation. Three parallel small-scale BAFs were packaged by three different size media separately, with the same materials and at the same operation
condition employed. After 28 days operation, the BAF with 3 mm of media showed better characteristics on stabilization, biofilm growth speed, biomass
and COD removal. The COD removal of BAF with 3mm of media was 80%.

Keywords: filter media size; biological aeration filtration( BAF) ; numerical simulation; flow pattern; biofilm growth speed
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Fig.1 Model structure, mesh and boundary setting
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Table 2 Configuration index of artificial sewage
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Fig.3 Experimental procedure and structure
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Table 3 Experimental apparatus and equipment
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Fig.4 Pathlines and liquid phase velocity vector of different particle sizes(a.2 mm,b.3 mm,c.4 mm)
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Fig.9 Comparison of COD removal efficiency in three different

particle sizes
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Fig.10 Sludge dry weight and biomass under different

particle sizes
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