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Effect of Turbulence on the Performance of Hollowfiber Membrane Modules under

Steady Flow and Oscillatory Flow Conditions

Mo EET, RE M7
Kenju MASUDA® , Hiroshi NAGAOKA**

ABSTRACT;Effect of turbulence of water on the performance of hollowfiber membrane modules were
investigated under both steady flow and oscillating flow conditions. Hollowfiber membrane module
was made with one end of the fiber fixed to a plate and with the other side kept free in flow, so
that it resembles aquatic plants. Two open channels, one is for steady flow condition and
theother is for oscillatory flow condition, were prepared, in which the membrane modules were
submerged and suspended from the top. Velocity and turbulence near the modules was measuredby a
Laser Doppler Velocimeter. Kaoline was mixed in the channel water and increase of filtration
registance of membrane was measured in both of the conditions of flow. The increase of the
registance was slower in higher turbulence condition, which suggests the importance of
turbulence of water for removing accumulated particles from membrane under both steady flow and
oscillating flow conditions.

KEY¥ORDS ;membrane separation, hollow fiber membrane, turbulence, wave, oscillatory flow
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Table 1 Experimental conditions

Flow through Wave
Channel NO. 1 NO.2 NO.3
Flow rate of the channel(L/min) 45 20 -
Averaged velocity(cm/s) 16.7 6.37 -
Area of membrane(cm 2) 1530 3864
Membrane area density(em 2/cm”2) 2.13 1.01
Length of hollowfiber(cm) 12 15
Depth of water(cm) 11 15
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