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Abstract

In this work, a solar still is thermally coupled with a
double pass solar air heater with a V-grooved absorber
plate to enhance the overall thermal efficiency and
freshwater productivity. A mathematical model is
developed to evaluate the influence of key air-heater
design and operating parameters on the performance of
the active solar desalination system. The conventional
configuration of the solar still is modified by
incorporating a dedicated duct beneath the basin to
facilitate the passage of heated air. The hot air
discharged from the solar air heater flows through this
duct and increases the temperature of the basin water,
thereby intensifying the evaporation process. The
effects of absorber plate tilt angle, V-groove height,
absorber—glass spacing, air-heater length, and air mass
flow rate on the freshwater yield are systematically
investigated. The results reveal that reducing the inlet
air mass flow rate from 0.059 to 0.015 kg/mz2-s leads to
a 61% enhancement in freshwater production, mainly
due to the increased heat transfer from the heated air to
the basin water. In contrast, variations in the other
examined parameters exhibit no appreciable impact on
the productivity of the solar still.

Keywords: Solar Still, Double Pass Solar Air
Collector, Water Production, Air Mass Flow Rate.
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