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Abstract

The decline in freshwater availability has spurred research into employing solar desalination

technology. Recent research has concentrated on investigating the use of surface modification to

improve the productivity of solar still for desalination. This paper presents the use of femtosecond

laser texturing to induce a porous surface on the polymethyl methacrylate (PMMA) cover of a solar still

for producing filmwise condensation. Vertical lines 2.5 mm wide were fabricated on the PMMA surface

using ultrafast laser texturing, and experiments were conducted using the modified cover on a solar

still at a constant basin water temperature. Results show that the static water contact angle measured

on the cleaned laser textured surface is hydrophobic. However, the formation of the porous structure

leads to a change in wetting state from Cassie-Baxter to Wenzel upon exposure to water vapour. This

change in wetting state enables the formation of filmwise condensation under the continuous presence

of water vapours. The solar still productivity improves by 15.4 % and 23.1 % using both cleaned and

uncleaned laser textured surfaces respectively. The modified surface is stable upon repeated exposure

to water vapour, thus proving to be an excellent surface modification method for enhancing PMMA

covered solar still performance. © 2023 Elsevier B.V.
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