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Characteristics of Flow Field near Membrane Surface in Submerged
Membrane Bioreactor Based on PIV Fluorescent Particle Method
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Abstract: Submerged membrane bio-reactor (SMBR ) is a high-efficiency wastewater treatment technology
that combines membrane separation technology with traditional biological treatment technology. The effect
that regularity of aeration intensity and aeration pore sizes on fluid mechanics characteristics of hollow
fiber membrane surface was analyzed based on the PIV fluorescent particle technology. The bubbles
movement of flow field near membrane surface in the aeration pore was studied when its size was 1. 5 mm
by using Size — Shape — Analysis modular, and the changing rule of Reynolds stress on the surface of
membrane under seven aeration intensities of 24 L/h, 48 L/h, 72 L/h, 96 L/h, 140 L/h, 180 L/h and
220 L/h was investigated. The results indicated that the bubble shape was oval and its equivalent
diameter was concentrated in 5 ~6 mm when bubble aeration was exercised by the 1.5 mm aperture with
velocities on the bubble were 0.1 ~0.2 m/s. Aeration intensity was positively correlated with Reynolds
stress. Aeration pore size of 1. 5 mm and aeration intensity of 140 L/h was considered as the best aeration
pore size and aeration intensity values, because it can provide a greater Reynolds stress. This subject laid
a theoretical foundation for the optimization of flow field in membrane bioreactor so as to improve the
membrane fouling problem.
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Fig.1 Schematic diagram of flow field near

membrane surface test system
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Tab.2 Velocity and equivalent diameter of bubbles with

1. 5 mm bore diameter
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(mes™)) (mes™") pm

1 153.339  -70.716 0 0 4 336. 925
2 159.359  -96.323 0. 002 0.203 4979. 108
3 161.421 -115.179 0. 066 -0.144 6362.591
4 167.499 -136.736  0.012 0.251 5410.958
5 169. 888 -147.854  0.023 -0.124 6188.512
6 170.411  -161.062 0.118 0.167  6691.699
7 170.673 -174.174 0. 108 0.586  5612.422
8 171.292  -187.804 -0.709 0. 005 6221. 381
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Fig.5 Velocity vector diagram of bubbles
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Fig. 6 Reynolds stress distributions above aeration hole at three different bore diameters
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