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Abstract

By simulation analysis in MBR membrane bioreactors research, we have used computational fluid
dynamics (CFD) related software to create a two-dimensional model and simulated the flow of
fluid in the hollow fiber membrane. In order to improve the simulation effect and enhance preci-
sion in calculation, we can consider firstly putting a single fiber into the membrane module and
establish a three-dimensional model for simulation, so as to do a good job for the study of the ex-
pansion of the 3000 hollow fiber membrane. It is not realistic to draw large numbers of holes in a
simulation because the number of small holes in the hollow fiber membrane is the orders of mag-
nitude of billion. Therefore, we use model of porous media to define the wall of hollow fiber
membrane as a porous zone. In calculating the numerical solution of CFD, we use the more exact
finite volume method (FVM) to solve the discrete equations. After 100 iterations, we can see from
the residuals curve that all values are below the threshold and converge. The result shows that the
simulation of single hollow fiber membrane by CFD software [1] is basically consistent with the
actual flow phenomenon of the fluid.
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Figure 1. 3D model of membrane module and single membrane filament
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Figure 2. Structured grid
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Figure 4. Residual curve
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Figure 5. Pressure cloud chart
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Figure 6. Velocity vector chart
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