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Abstract

221049

Two types of upflow anaerobic sludge blanket (UASB) reactor models were developed
using the Computational Fluid Dynamic (CFD) software, FLUENT™, package. The
models of the single- and two-phase flows were developed to study the effect of different
designs of three-phase separator on the solid flow pattern inside the reactors. The liquid
upflow velocity was varied at 1, 3, and 5 m/hr, which are normal operating conditions in
a real plant. The experimental results show the enhancement of liquid upflow velocity on
the mixing of liquid and the solid particle. Moreover, the flow models of two-phase flow
show that the liquid upflow velocity of 5 m/hr enhanced the fluid mixing more than that
of the lower ones.

The simulation results did not agree very well with the experimental results due to the
shape and roughness of particle in the model was not exactly similar to that in the
experiment, causing different summation of forces acting on the particle. As a result the
particle flow direction changed. The flow simulations of both the conventional and
unconventional UASB reactors provided an average velocity magnitude of particle lower
than experiment approximately 20.2%. Therefore, the particle characteristics in model
need to be adjusted in future work to yield a better representation. The experimental and
simulation results show that the average z-velocity magnitude of particle in the
unconventional and the conventional UASB reactors were 7.4 and 6.7%, respectively.
The solid particle in the unconventional UASB reactor was retained inside the reactor
longer than inside the conventional one.





