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! Reverse Osmosis (RO)
2 SDI (Salt Density Index)
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! Concentrating Solar Power
2 Multiple-effect Distillation
Organic® Rankin Cycle
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Abstract

This paper develops the concept of reducing environmental impact for the reverse osmosis (RO)
system to increase the relationship between water, energy and environment in a solar farm. This
concept is used in a RO system driven by an organic Rankine cycle (ORC) that generates power
based on heat absorption from a solar field. In the power generation section, a new ORC and
operating fluid configurations based on energy analysis (1E), exergy (2E), economic (3E) and
environmental effects (4E) have been investigated in order to production of fresh water. The
basic parameters in the optimization are: the ORC configuration choice, selecting the working
fluid of the organic Rankine cycle and determining the design parameters of a solar parabolic
farm. These values have been determined according to the optimization of the system by genetic
algorithm (GA) method. The results show that 12% reduction in environmental effects and
7.5% increase in the exergy efficiency are among the three-objective optimization effects.

Keywords:4E Analyses, Desalination system, Reverse osmosis, Environmental relevance,
Optimization
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