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Abstract: This study aims to numerically investigate the natural convection characteristics of a magnetic fluid
in a cubic cavity. The governing equations of the magnetic fluid are solved using the Generalized-Simplified
Marker and Cell Method (GSMAC). The natural convection and heat transfer characteristics of the magnetic
fluid were analyzed by varying the intensity and direction of the magnetic field. As a result, it was found
that the natural convection characteristics were controlled by the intensity and direction of the magnetic field,
and the mean Nusselt numbers were minimized at a vertical intensity of H=-4000 and horizontal intensity of
H=12000 of the magnetic field. In addition, the mean Nusselt numbers increased with the intensities of the
magnetic field, regardless of the direction of the magnetic field.
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Table 1 Properties of magnetic fluid (W-40)

Properties W-40
Density, p (kg/m?) 1.37x10°
Density of particle, p, (kg/m*) 5.16x10°
Saturation magnetization (Wb/m?) 0.36
Vortex viscosity of particle, n, (Pa-s) 2.18x107
Viscosity, 1 (Pa-s) 1.06x107
Volume concentration of particle, ¢, 8.68x107
Particle number per unit volume, N (EA/m*) | 1.25x10%
Boltzmann constant, k& (J/K) 1.38x107%
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