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Direct numerical simulation of turbulence flow near the membrane
surface of Vibratory Shear Enhanced Processing
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Vibratory Shear Enhanced Processing (here after VSEP) can give high shear rate in
the fluid near the membrane surface by its original vibration mechanism. This high
’ shear rate enables high flux and high concentration since it can reduce fouling and
concentration polarization. It is considered that the flow mechanism near the
membrane surface is complex, therefore not only the behavior of the fluid but also the
relationship between the flow mechanism and the membrane separation characteristics
are not clarified. Therefore, the purpose of this study is to clarify the relationship
between the flow mechanism near the membrane surface of VSEP and the characteris-
tics of membrane separation. A direct numerical simulation by means of computational
fluid dynamics (CFD) is used to analyze the flow structure of turbulence flow near the
membrane surface. As a result of CFD, it is found that the velocity of fluid near the
membrane surface delays compared with the moving speed of the membrane. The delay

depends on the magnitude of inertia and viscosity of the fluid, and the shear rate of
VSEP is approximately 8 times as large as that of the cross-flow system. Furthermore,
the thickness of the velocity boundary layer of VSEP is thinner than that of cross-flow
system because the development of velocity boundary layer is prevented by a back and
force movement of the membrane.
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Table 1 Calculation conditions
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