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Abstract

Water crisis is one of the most important challenges in the
future of Iran. Most of the developing countries try to create
a balance between their decreasing fresh water resources
supply and increasing demand of the growing population.
Water desalination technologies are one of the modern
technologies in supplying fresh water and they can greatly
reduce the water scarcity problems and improve the quality
of life. However they generally require a great amount of
energy. Using renewable energy sources to empower these
technologies is an environmental friendly energy supply
method. This research intended to design a solar desalination
system that would be suitable for rural area in Ardabil
Province, Iran, which can provide enough fresh water to meet
the water demands. To this end, Reverse Osmosis -
Photovoltaic method has been selected as the proposed
method for water desalination. Two WAVE and PVsyst
software have been used to model and analyze the Reverse
Osmosis and Photovoltaic energy supplying system,
respectively. The results showed that TDS measure before
and after of desalination were 2117 and 177.86 mg/l,
respectively, which lies within the accepted standard ranges.
The results for photovoltaic system design showed that in
order to produce enough energy for the desalination system,
a photovoltaic system with a power of 9.5 kW is needed. It
seems that by using of these systems solar desalination plants
produce fresh water and decrease the by-products like brine
and greenhouse gas. Moreover, it reduces the demand on the
power distribution network.

Keywords: Desalination, Photovoltaic, Reverse osmosis,
Solar desalination.
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Normalized productions (per installed kWp):

Nominal power 2400 Wp
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i Lc : Collection Loss (PV-array losses) 0.62 kWh/kWp/day
Ls : System losses (Converter, Threshold) 0.69 kWh/kWp/day
Yf : Effective Energy at Pump kWh/kWp/day ]
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Daily water production vs Irradiation
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1- Reverse Osmosis (RO)

2- Photovoltaic Systems (PV)

3- Water Application Value Engine (WAVE)
4- Evaporation Ponds
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