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Abstract

In this article, an HDH desalination system with a single-effect solar-powered absorption refrigeration
system (ARS) with direct-contact evaporative cooling is looked at. The utilization of biomass, solar energy,
and geothermal energy in absorption refrigeration systems that are environmentally benign has garnered
significant attention, primarily because of their potential to mitigate the impacts of climate change. The
performance of the system is examined by employing a mathematical model across various operating
situations. The € — NTU correlation is used to take into account the effects of the humidification and
dehumidification units in the theoretical modeling of heat and mass transfer devices. The evaluation of a
system's performance often involves the consideration of performance characteristics, such as the recovery
ratio (RR) and the coefficient of performance (COP). This study investigates the comprehensive state of the
HDH system under normal operating conditions without the inclusion of additional cooling or heating
situations. The achievement of the desired temperature for the saline and freshwater streams in a single-
effect solar-driven adsorption refrigeration cycle within an HDH system can be demonstrated without the
need for additional cooling loads. This can be accomplished by employing an alternating mass flow rate
ratio between seawater and freshwater or between seawater and dry air.

Keywords: Single effect absorption; Direct contact; Humidifier; Dehumidifier; hybrid HDH; absorption
refrigeration system.
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