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Improvemet Mixed convection heat transfer of liquid metal in a single channel heat
sink under uniform external magnetic field

Abbas Mollaeil”, Ahmad Reza Rahmati?
! MSc student, Department of Mechanical Engineering, University of Kashan, Kashan, Iran
2 Assoc. Prof., Department of Mechanical Engineering, University of Kashan, Kashan, Iran

Abstract

The most obvious feature of heat sinks is their ability to transfer heat and their cooling properties. In this
research, a vertical single-channel active heat sink with Galinstan liquid metal fluid was used and the
discretization of Navier Stokes equations was done using the second-order upwind finite volume method.
Investigation of Mixed Convection heat transfer with Richardson numbers 0.45, 1 and 10 has been done in
both directions of flow from top to bottom and flow direction from bottom to top and the effects of external
magnetic field in two directions perpendicular to the flow axis have been investigated. The results showed
that the flow direction from bottom to top with a Richardson number of 10 without the presence of a magnetic
field improved the Nusselt number by 11.30% compared to the flow direction from top to bottom. With the
Richardson number of 1 and the flow direction from bottom to top, the effect of applying the magnetic field
in the Z direction (perpendicular to the current axis) with the Hartmann number of 129, 164.5, and 194,
respectively, is 11.29, 13.63, and 15.88 percent of the Nusselt number has been improved. With the
Richardson number of 1 and the flow direction from the bottom to the top, the effect of applying the magnetic
field in the X direction (perpendicular to the flow axis) with the Hartmann number of 64.6, 129 and 194,
respectively, is 7.08, 8.28 and 8.76% of the Nusselt number has improved.

Keywords: Microchannel; Mixed convection heat transfer; liquid metal; heat sink; magnetic field.
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