Computer Science and Application HE1RI%E 5 M, 2019, 9(3), 644-649 Hans )0
Published Online March 2019 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2019.93073

Research on Hollow Fiber Membrane
Wastewater Treatment Characteristics
Based on CFD Method and Fluent Software

Fan Xu, Chunqing Li*

School of Computer Science and Software Technology, Tianjin Polytechnic University, Tianjin
Email: 'yangguangboy2435@sina.com

Received: Mar. 5, 2019; accepted: Mar. 14", 2019; published: Mar. 21, 2019

Abstract

In the field of sewage treatment, membrane fouling has always been an important factor restrict-
ing MBR treatment efficiency and application effect. Therefore, it is of great practical significance
to conduct in-depth research on the optimization of MBR wastewater treatment characteristics by
using CFD and Fluent software to slow down the membrane pollution phenomenon. Based on
computational fluid dynamics (CFD) method and Fluent software, this paper established simula-
tion models for the single hollow fiber membrane filament and set boundary conditions. The CFD
model of single hollow fiber membrane filament was axially simulated and the characteristics of
membrane flux distribution were analyzed. Simulation results confirm that when the flux of some
part of the membrane increases, the high permeability index will increase, the membrane assem-
bly produces transmembrane differential pressure across the whole body. This pressure differ-
ence leads to an uneven distribution of flux in the membrane assembly. Therefore, the energy effi-
ciency of membrane modules will be affected.
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Table 1. UOF-4 type membrane module performance parameters table

% 1. UOF-4 BURE MM RESHTR

RAT 24

1 4KV iHBE R (25°C 0.1 MPa) 6000 L/h~7000 L/h
2 FEK <0.2 NTU

3 BEIE(SS) <l mg/L

4 JEAA 5 PVDF (% Z))
5 rhE AR AR 0.6 mm

6 rh AR YRS 1.1 mm

7 SR R R R
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8 AhFertek UPVC
9 JBEFR THIAN 40 m?
10 Pl o TR/ B ILE 0.03 um
11 KK E S 0.3 MPa
12 BORES B 2 0.15 MPa
13 A6 FH VL2 9 5C~45C
14 JR L i pH 2~10
15 BT A ik PR U
16 R R K I 3000 L/h
17 J\IN JE A 203 mm
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Figure 1. Geometric model of single hollow fiber membrane filament
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Figure 2. Single filamentous mesh file
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Figure 3. Grid quality diagram
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Figure 4. Residual curve
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Figure 5. Local simulation
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Figure 6. Internal axial simulation
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Figure 7. Internal axial simulation
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