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Negin Rashidi Thermal performance of microchannel heat sink
Msc. Student containing a suspension of phase change materials with

Farrokh a porous oval cross section

Mobadersani*

Assistant Professor, Abstract: In this article, the thermal performance of microchannel heat sink containing a
Mechanical suspension of phase change materials with a porous elliptical cross-section has been
Engineering investigated. Solving the basic equations governing the problem is based on the finite element

Department, Urmia @ method and the simulation is done using Comsol multiphysics software 5.6. Forschheimer-
University of @ Brickman-Darcy equations are used to describe the flow through the porous medium. In the
Technology, Urmia present work, the analysis of the arrangement of porosity (¢) and the thickness of the porous area
has been done on the thermal and hydraulic characteristics under different inlet velocities. The
increase in the small diameter of the ellipse causes a decrease in the diameter of the porous
section and the pressure drop decreases with the increase of the fluid inlet speed, so that at b =
0.275 mm and uin= 2 m/s, the pressure drop compared to b = 0.175 mm is 62.34 % decreased
and the thermal resistance increased by 35.50 % At low inlet velocities, the coefficient of
performance is less than 1, and the reason for this is the decrease in the momentum of the fluid
elements due to the presence of the porous wall, and with the increase in speed, the coefficient
of performance is greater than 1, because the increase in momentum and also the increase in the
contact surface between the fluid and the solid matrix cause The thermal performance has been
improved and this indicates the superiority of the porous microchannel heat sink compared to
the microchannel heat sink without porous medium.

Keywords: Micro channel heat sink, Suspension of phase change materials, Porous, Nusselt
number, Coefficient performance

f.mobadersani@mee.uut.ac.ir « Jotus ooy s ™
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