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Simulation of cross-flow filtration with side stream
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Abstract

The scarcity of water resources is a global issue that has been facing in recent years. Filtration is an effective
water resource recovery technology, and fouling is one of the main challenges faced by filtration technology.
Fouling can be improved by increasing the shear force on the membrane surface. In this study, the computational
fluid dynamics software FLUENT 6.0 was used to simulate plate cross-flow filtration under different feed angles
and side stream flow rates. By using the side stream to change the flow pattern in the filtration chamber, the shear
force on the filtration membrane surface was increased, effectively improving fouling and achieving the effect of
increasing filtration flux. Under a total feed flow rate of 0.008 kg/s, the flow ratio of the main stream to the two
side streams of 6:2:2 produced the highest shear force on the membrane surface. In addition, when the side streams
were introduced at a tangential angle of 45°, the membrane shear force was significantly higher compared with

the vertical injection configuration.
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