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Despite many advantages of reverse osmosis (RO) membrane, its application has been 

limited due to concentration polarization (CP) and fouling. The spiral wound membrane 

element is the most widely used  for the wastewater treatment systems. It has been known 

that spiral wound membrane is more suitable for wastewater treatment due to the fact that it 

is relatively more tolerant to fouling from contaminants. On the other hand, permeate flux in 

RO membrane is very sensible to changes in the feed temperature. Hence, the influence of 

feed temperature on CP in a commercial membrane was investigated. Moreover, an 

unsteady-state model was formulated by employing the non-conservative mass balance 

equation in the feed channel, considering the fluid flow profiles based on feed spacer mixing. 

The model was evaluated for numerical stability and convergence under various feed and 

operating conditions. The model results were verified experimentally using a 2.5 inch pilot-

scale spiral wound RO unit. The time-dependent model proposed in this work can be 

successfully applied for the analysis of long-term flux decline due to fouling and membrane 

degradation.  
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