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Square Enclosure with Two Variable Heat Sources

Yousefzadeh, S. Doustdar, M. M. Sarlak, R.
Department of Mechanical Department of Mechanical Department of Mechanical
Engineering, Aligudarz Branch, Engineering, Engineering, Aligudarz Branch,
Islamic Azad University, Imam Hossein Univesity Islamic Azad University,
Aligudarz, Iran Aligudarz, Iran

(Received:2022/03/29, Revised: 2022/07/14, Accepted: 2022/08/04, Published: 2022/08/23)

ABSTRACT

In this research, the natural convection heat transfer for a square enclosure containing two Nano-fluids, water-
alumina and water-copper, which is affected by a diagonal magnetic field, is simulated numerically and the effects
of some parameters such as Rayleigh number (10® < Ra < 107), Hartmann number (0 < Ha < 60), magnetic
field angle (0 < a < 90), nanoparticle volume fraction (0 < @ < 0.06), type of heat source (linear or sine), length
of the heat source (0.2 < € < 0.8) and the non-uniformity parameter of the source (0 < A < 1) have been studied
on the flow and temperature fields. The results show that with increasing Rayleigh number and Hartmann number,
the amount of heat transfer increases and decreases, respectively. Also, the thermal performance of the enclosure is
improved by increasing the angle of the magnetic field (from 0 to 90 degrees) and by adding solid nanoparticles to
the base fluid, it means a relative increment in enclosure heat transfer is observed. In both high and low Rayleigh
numbers, the maximum heat transfer is related to the constant temperature source. After that, for high Rayleigh
numbers a sinusoidal source (A = 1) and for low Rayleigh numbers a linear source (A =0.5), where the conduction
heat transfer dominates on enclosure, have the highest average Nusselt number, respectively. The results also
indicate that when the length of heat sources increases, the rate of heat transfer increases too.
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