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Abstract

MBR (membrane bioreactor) is an emerging high-efficiency water treatment technology in recent
years. Its working principle is to use the membrane separation equipment to intercept the acti-
vated sludge and macromolecular organic matter in the sewage. The essence of this process is
solid-liquid separation. To study the wastewater treatment process of MBR, we simulated the
process using CFD-related software. First, the membrane module portion of the internal pressure
MBR is selected for modeling and meshing. Then, we use the Euler multiphase flow model to set
the fluid in the membrane tube as water and suspended particles. The model was solved by
FLUENT calculation, and it was found that after 500 iterations, the residual curve converges at
about 17 times. Finally, the calculation results were imported into the post-processing software
for visualization. It was observed that the pressure distribution and water flow direction of the
membrane module were consistent with the actual situation. At the same time, the actual data of a
sewage treatment plant was used for calculation and verification, which proved that the model is
reliable and effective.
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Figure 1. Internal pressure membrane module
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Figure 2. External pressure membrane module
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Figure 3. Membrane component model
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Figure 4. Structured grid
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Figure 5. Grid quality
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Figure 6. Residual curve
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Figure 7. Suspended solids volume fraction
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Figure 8. Overall pressure cloud
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Figure 9. xy plane pressure cloud
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Figure 10. Streamline diagram
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Figure 11. Suspended solids volume fraction
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Table 1. Sewage plant data and calculated data comparison

= 1. K BIRS T ERIER

HEK & (m*/h) T RT sand F(mg/l) T 55 S2PR R 4 sand 2 (mg/l) TG JE AR A 5 sand E(mg/l)
2.5 109 0 0
2.5 251 0 0
2.5 207 0 0
2.5 226 0 0
2.5 169 0 0
2.5 180 0 0
2.5 269 0 0
2.5 235 0 0
2.5 229 0 0
2.5 307 0 0
2.5 268 0 0
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