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Numerical simulation of the effect of the presence of

Amirsasiri B magnetic nanoparticles in humid air on the performance
of solar still under permanent magnet field

Saber Yekani
Motlagh* Abstract: In the present study, for the first time, the impact of presence of magnetic iron
Associate Professor oxide nanoparticles into the humid air within the desalination chamber, as well as the
application of Kelvin force induced by the magnetic field of a permanent magnet, on the
Earrokh performance of a solar desalination system has been numerically investigated. To model
Mobadersani this phenomenon, an object-oriented C™ numerical code was developed in the
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OpenFOAM software. The governing equations, including continuity, momentum,
energy, and the mass fraction transport equation for humid air containing magnetic
nanoparticles (referred to as magnetic nanoaerosol), were discretized and solved using
the finite volume method. The effects of various parameters, including magnetization, the
angle, and the placement of the magnet, on the flow pattern and freshwater production
rate were examined. The results of this study show that the use of nanoaerosols in the
absence of a magnetic field weakens the desalination system's performance, such that
with ¢=8%, the amount of freshwater produced is approximately 23% lower than that of
a desalination system with a base working fluid. On the other hand, the use of a
permanent magnet, as a low-cost magnetic source, can increase the freshwater production
rate by up to 260%, which justifies the economic feasibility of this method in the
development of solar desalination systems.

Keywords: Magnetic nanoparticles, Humid air, Magnetic nanoaersol, Solar still,
Permanent magnet, Kelvin force
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