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Evaluation of a Rotary Cup Atomizer and Droplet Production for Use in
Desalination Systems
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Abstract

One of the sources of water supply in drought conditions is the use of saline water. Therefore, desalination is one of the
oldest technologies that humans have used to purify saline water in the world. In recent years, spray evaporation
technology has been proposed to dispose of wastewater with high salinity in many industrial applications, including
desalination of seawater and wastewater treatment due to its advantages of high evaporation rate and lack of brine.
Therefore, in this study, according to the need to produce droplets with appropriate quantity and quality and also
minimizing the energy consumption for spray evaporation, a rotary cup atomizer with the help of 3D printing technology
was designed and evaluated with the help of water-sensitive papers and Image processing using Image] software.
Evaluation of the cup atomizer made of water-sensitive papers showed that the droplet size more depends on the rotational
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speed of the cup. The results indicated that as the rotational speed of the cup atomizer is increased, the diameter of the
produced droplets is decreased while their mean diameter becomes more uniform. The evaluation results showed that the
cup atomizer made at a rotational speed of 6000 rpm, with minimum energy consumption, had a higher performance of
droplet production than other evaluation conditions and the mean droplet diameter was more uniform.

Key words: Desalination, Droplet, Rotary cup atomizer, Spray evaporation, Image processing.
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