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Abstract: This study was carried out for the plate and frame membrane modules equipped with and without plastic
protuberances on the support frame in order to determine the effect of eddy flow induced by the protuberances on per-
meate flux. The initial time for rapidly declined permeate flux on the module with protuberances was delayed twice or
more than that on the module without protuberances when kaolin solution was permeated at the operating pressures from
0.4 to 1.6 bar. Also decreasing ratio of the kaolin solution to pure water flux for module with protuberances was 1 to 5%
lower than that for module without protuberances. The flux improvement due to protuberances at laminar flow correspond-
ing Reynolds number 1,750 was about double as compared with that in the transition flow region. In general, the kaolin
fouling reduction for the plate module with protuberances during initial filtration process was very effective, even though
the permeate flux after 60 minutes filtration did not increase significantly.
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Fig. 1. Kaolin particle size distribution.
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Fig. 2. Schematic diagram of plate and frame module
with protuberances (a) top and (b) side views.
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(1} Feed tank (4) Flow meter

(2} Ball valve (5) Membrane module
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{2-2) Regulating valve  (7) Constant temperature circulator
(3) Pump

Fig. 3. Schematic flow diagram of membrane module test

system.
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Fig. 4. Permeate flux with respect to operating time for
pure water at 1.6 bar, 15 L/min and 25°C using a mem-
brane module without protuberances.
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Fig. 5. (a) Permeate flux with respect to pressure for pure
water at 15 L/min, 25°C using a membrane module with-
out protuberances and (b) permeate flux at steady state
for pure water with respect to operating pressure.
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Fig. 6. (a) Permeate flux with respect to pressure for pure
water at 15 L/min, 25°C using a membrane module with
protuberances and (b) Permeate flux at steady state for
pure water with respect to operating pressure.
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Fig. 8. Permeate flux with respect to operating pressure
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membrane module without protuberances and (b) mem-
brane module with protuberances.
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