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Abstract

In the present study, using finite volume-based software, the effect of employing two dipoles with different
strengths and commercially manufactured ferrofluids was modeled. The ferrofluids, with varying nanoparticle
volume fractions and magnetic properties, flow through a channel. By applying a non-uniform magnetic field
generated by one or two dipoles of different strengths, heat transfer characteristics and pressure drop within the
microchannel are altered. The results indicate that the use of ferrofluids with different magnetic properties and the
positioning of the dipoles have a direct impact on the heat transfer rate and pressure drop, as reflected by
parameters such as the average and minimum Nusselt numbers. An increase in the volume fraction of magnetic
nanoparticles in the base fluid (water) enhances the heat transfer rate. According to the results, when a non-uniform
magnetic field generated by the magnetic dipole is applied, the AMG 700 ferrofluid achieves the highest average
Nusselt number (10.47), while the AMG 308 ferrofluid shows the lowest average Nusselt number (9.9).
Additionally, the highest and lowest imposed pressure drops in the internal flow correspond to AMG 700 (16.9
Pa) and AMG 308 (4.61 Pa), respectively.
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