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ABSTRACT

The scope of the present paper is to perform a thermodynamic analysis for a
reverse osmosis desalination plant, in order for physical and chemical exergy to be
calculated at all plant states. The analysis shows that the amount of the chemical exergy
is very small compared with the physical exergy. It is found that 74.07% (122.77 kW)
of the plant incoming exergy is destroyed in the membrane, the two throttling valves
and all other components destroy 12.73% (21.10 kW) and 8.92% (14.78 kW) of the
incoming exergy, respectively. The total amount of exergy which is destroyed at all
plant's component is 158.65 kW of the 165.75 kW incoming exergy, and hence the plant
effectiveness is found to be 4.2821%. The plant effectiveness could be raised to
4.8642% and an amount of 173,773 kW. hr per year of the electrical exergy could be
saved, if a hydraulic turbine were implemented to save 94% of the destroyed exergy at
the two throttling valves.
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