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Heat transfer in a three-dimensional nanofluid-cooled microcooler under the influence
of magnetic field

A. Fattahi Department of Mechanical Engineering, Semnan University, Semnan, Iran

M. Dehghan Energy Department, Materials and Energy Research Center (MERC), Karaj, Iran

M. S. Valipour Faculty of Mechanical Engineering, Semnan University, Semnan, Iran
Abstract

In the present study, the fluid flow and heat transfer of water-AL,O; nanofluid through a three-dimensional microcooler with
rectangular flow passages are investigated numerically in the presence of a uniform magnetic field. The magnetic field is applied in
the transverse direction (i.e. normal to the flow direction). All simulations are performed for Hartman numbers within the range of 0
to 30 for a fixed Reynolds number of Re=100 and the volume fraction of @=0.02. The results are presented in terms of the Poiseuille
number (f.Repn), the dimensionless maximum axial velocity (Umax), and the Nusselt number (Nu) as well as contours of velocity
and temperature fields. The results reveal that the pressure drop and heat transfer increase with the increase of the Hartman number.
In addition to having a uniform temperature distribution in the fluid part, the presence of the magnetic field makes the temperature
distribution within the solid part of the micro-channel more uniform which enables removing higher heat fluxes within the safe
temperature limit.

Keywords: Microcooler, Nanofluid, Magnetic field, Convective heat transfer.
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