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A B S T R AC T

An RO plant with capacity of 10 m3/d was implemented and a solar preheated feed water 
system was fi tted to the RO. Both devices were mathematically analyzed. The performance 
of the RO plant with the change of feed water temperature was analyzed and as a result an 
increase in the permeate for about a 40% for increasing in the feed water temperature of 15°C. 
Also the different applied pressures and different feed water temperatures was analyzed 
along with effect of feed water temperature on the permeate TDS. Cost analysis of the system 
was carried out as well in order to show the coupled solar system could save up to 10% on 
the current cost.
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1. Introduction

The performance of RO reverse osmosis system is 
affected by many factors such as the feed water com-
position, feed temperature, feed pressure, and perme-
ate recovery ratio. Membrane compaction and fouling 
also affect membrane performance. Also the effi ciency 
of pumps and energy recovery systems would affect the 
membrane performance.

The ratio of the amount of permeate produced by 
the RO relative to the amount of feed going to the RO 
is called the recovery ratio (RR). RR is extremely impor-
tant in regard to RO performance. High recovery ratio 
saves on the cost of product water preparation prior to 
the osmosis process, and low recovery ratio saves on the 
energy cost of desalination. The optimal recovery ratio 
depends on the relative costs of these operations and 
may vary under different conditions.

The effect of operating conditions on the performance 
of membrane elements is studied by many researchers. 
El-Saie et al. [1] explained the experimental RO facility 
designed for Nuclear Power Plants Authority in Egypt 
to study the effect of the following parameters on the 
permeate quality, production, membrane life and aging 
and system’s economy; feed water temperature; feed 
water pressure and recovery ratio.

Abou Rayan and Khaled [2] presented a case study 
of the operation and maintenance of 2000 m3/d RO 
desalination plant over 6 y of operation. They concluded 
that the reverse osmosis system is sensible to change in 
feed water temperature, and the product quality is sen-
sitive to the working pressure.

Goosen et al. [3] evaluated the influence of feed 
temperature; salinity and flow rate on permeate flow 
rate and salinity in spiral-wound seawater membrane 
elements. Their results show that the polymer mem-
brane is very sensitive to changes in the feed tem-
perature. The permeate flux appears to go through 
a minimum at an intermediate temperature between 
20 to 40°C. There was up to a 40% increase in the 


