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Å Desalination is a process removing dissolved minerals from the 

saline water. 

ÅMany technologies have been developed for the sea and brackish 

water, but the most common and widely used process is the reverse 

osmosis (RO). 

Å The RO desalination plant consists of 4 major systems; pre-

treatment system, high pressure pumps, membrane systems, and 

post-treatment. 

Å RO membranes are 3 types; spiral wound, hollow fiber & plate and 

frame. 

Å The major parameters affecting the RO plant performance are the 

feed water temperature, pressure and salinity. 



Objectives of the study 
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ÅThis case study is carried out to study : 

ïthe influence of main design and operating parameters on 

the RO plant performance 

ïthe cost analysis of the RO plant 

ïthe evaluation of the overall system reliability for long-

term automatic operation for a certain maintenance 

procedure 



Considered Plant 
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ÅThe considered plant has been constructed at Nuweiba City in 

South Sinai, Egypt. 

Å It started the actual production on August 2001. 

ÅThe required electrical power for the plant is supplied from 

the local electrical power network. 

ÅThe saline water is supplied from 8 beach wells near the coast 

of Aqaba Gulf. 

ÅThe salinity of feed sea water is in the order of 44000 ppm. 

ÅThe plant consists of 5 units; each has a capacity of 1000 

m3/day. 
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Experimental Procedures 
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Å The plant consists of the following main systems : 

1. Intake : 

ï saline water is pumped from the beach wells through the deep well 
pumps to a PVC header and then to the sand filters (activated carbon 
filters) 

2. Raw water pre-treatment unit : 

ï the water is sterilized to prevent the growth of bacteria and algae 

ï activated carbon (AC) filtration is most effective in removing organic 
contaminants from saline water. After new design by PX system, the 
activated carbon increased from 12 filters to 24 filters 

ï the plant is provided with one cartridge filter which ensure that particles 
larger than 5 microns, carried over from the dual media filters will not 
enter the membranes ς This system changed from 1 filter to 5 cartridge 
filters (1 micron) 



Experimental Procedures 
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3. RO membrane units: 

ï the membrane stainless steel skid consists of 15 vessels; each one 

contains 5 elements of membranes of spiral wound type. Total 

elements 75 SU820. After using PX system, the total 24 vessels 120 

elements TM820-400 

4. Post-treatment system : 

ï it consists of chlorinating to allow chlorine residual and pH adjusting 

within the acceptable range of 7.5 to 8.5 ppm. This system is suitable 

for the new capacity 

5. The plant is completely automatically controlled using PLC 

and SCADA system 

The pressure required to operate Nuweiba RO plant is 60-70 bar. 



Experimental Procedures 
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4-    Feed Pump 3-    Raw Water Tank 2-    Carbon Filter 1-    Sand Filter 

8-    RO Membrane 7-    Turbocharger 6-    High Pressure Pump 5-    Cartridge Filter 

11-  Chemicals Tank 10-  Flushing Pump 9-    Aerated Tank 
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