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Abstract

The media inside industrial-scale anaerobic fixed film wastewater treatment reactor is the location for the bio-
film formation. The media also facilitates the reduction of the granular sludge washout as well as the reduction of the
inlet wastewater short circuit. An anaerobic fixed film wastewater treatment reactor has more stability than a
conventional one. This research studied the mechanism and the impact of media on the fluid flow pattern inside the
reactor using computational fluid dynamics (CFDs). Simulation results indicated that the axial water flow velocity
increased following the bio-film thickness development. The development of bio-film thickness of 0.5 mm to 5.0 mm
increased the axial water flow velocity 32.20%, within the media installation region. The media installation with the
height of 1/6, 1/4 and 1/2 of the reactor height reduced the axial water flow velocity 82.58%, 141.89% and 175.54%,
respectively. The improper design of water distribution pipe was found from the study of three-phase flow pattern
inside the industrial-scale reactor. The water distribution pipe motivated the excess axial momentum transfer. It is the
motivation of the granular sludge washout. The media within the industrial-scale reactor showed the capability
reducing the axial water flow velocity. The knowledge from this research could facilitate the design of the media

density and the media positioning. The efficiency of the existing anaerobic fixed film reactor may be increased.
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