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Numerical simulation of mixed convection behavior of nanofluid in a microchannel
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Abstract: One of the methods to reduce the size of devices and increase their efficiency is
the use of microchannels. In this paper, numerical simulation of the combined displacement
behavior of two nanofluids TiO2 and ZnO in a microchannel with a rectangular cross-
section and a laminar flow regime has been investigated. In this research, the combined
displacement behavior of two nanofluids TiO2 and ZnO in a microchannel with a
rectangular cross-section and a laminar flow regime has been investigated. The results
showed that with increasing nanoparticle concentration and Reynolds number, the heat
transfer coefficient increases. However, increasing the diameter of solid nanoparticles has
the opposite effect on increasing the heat transfer coefficient. Also, with increasing
Reynolds number, the Richardson number decreases significantly, causing forced
convection to prevail over free convection. Finally, the effect of Reynolds number on the
surface friction coefficient and average Nusselt number was investigated, and in both cases,
with increasing Reynolds number, the average Nusselt number and the surface friction
coefficient on the microchannel wall increased. The effects of Grasoff number on the
average Nusselt number were also investigated, so that with increasing Grasoff number, the
average Nusselt number in heat transfer by mixed convection decreases.

Keywords: Combined convection, Nanofluid, Microchannel, Richardson number, Groshof
number, Knudsen number.
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