OPERATIONAL CHARACTERISTICS OF REVERSE OSMOSIS DESALINATION PHOTOVOLTAIC SYSTEMS
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ABSTRACT: This paper describes an experimental set up of a reverse osmosis equipment designed for a nominal production rate of 200 liters/hour of drinkable water (less than 500 mg/liter of salt concentration). In order to obtain the operational parameters of the system, the equipment is operated, at first, with a frequency converter directly connected to the conventional electric grid. The characteristic parameters of the OR system are determined for a specific hydraulic load curve, varying the frequency of operation. The experiments are performed for several salinity levels (1200 up to 4400 mg/liter). The equipment is then connected to a PV array with 16 modules in series – total peak power 800W. The frequency converter is configured to operate at a fixed voltage of the PV array. For those tests it is used water with salinity levels of 3000 and 5000 mg/liter. Experimental results for the significant parameters of the desalination system, operating with the frequency converter connected to the grid and connected to the photovoltaic array are shown. It is found that for relative high levels of salinity (3000 to 5000 mg/liter) the average energy consumption of the system is of the order of 5kWh/m3. The average recuperation factor, which gives the relationship between desalinated water flow and income water flow, is of the order of 0.4. This value is very close to manufacturer recommendation for a long lifetime of the membranes (0.38). 
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