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Abstract

An industrial-scale biogas reactor whose size can be as large as 6,000 m® may encounter
insufficient degree of mixing. Good mixing enhances the encounter between microbes and
their substrates. This research aimed to develop the CFD model of three-phase flow within an
anaerobic wastewater treatment reactor of Chonchareon Co., Ltd., a cassava starch factory.
The study covered the three-phase flow within distribution pipe and within reactor tank.
Wastewater feeding rate of 120, 240, 600, and 1,200 m%d, which are the rate of wastewater
flow during high- and low-season of cassava starch production were varied. Simulation
results showed that the distribution pipe supplied the wastewater at an efficiency of 90%
similarity in velocities along the pipe length. However, all water feeding rates produced the
stagnant flow at the middle of the pipe length, where the sludge may be accumulated.
Experimental result showed a good agreement with the CFDsimulation results. Solid/sludge
accumulation within reactor was found under the sampling port 1. Accumulation of sludge
reflected improper fluid flow pattern within the reactor. CFD simulations may be an
alternative tool for a better design of wastewater distribution within the reactor to enhance the
system efficiency.

Keywords : Anaerobic Wastewater Treatment Reactor / CFD Simulation / Three-phase Flow
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