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Numerical Simulation of Two Dimensional Conjugate Heat Transfer
of Al,Os-Water Nanofluid in Microchannels

A. Ramiar PHD Student, Babol University of Technology, Faculty of
Mechanical Engineering
A. A. Ranjbar Associate Professor, Babol University of Technology, Faculty of

Mechanical Engineering
S.F. Hosseinizadeh Assistant Professor, Babol University of Technology, Faculty of
Mechanical Engineering

Abstract

Laminar two dimensional forced convective heat transfer of Al,Os-water nanofluids in a horizontal microchannel has
been studied numerically, considering axial conduction effects in both solid and liquid regions. Thermal conductivity and
dynamic viscosity of the nanofluid are considered variable with temperature and diameter of nanoparticles. The transport
equations are solved numerically using the finite-volume approach and a collocated grid arrangement is utilized. The results
show that using nanoparticles with higher thermal conductivities will intensify enhancement of heat transfer characteristics of
micrchannels but on the other hand will dlightly increase shear stress on the walls. The obtained results show more steep
changes in Nusselt number for lower diameters and aso higher vaues of Nusselt number by decreasing diameter of
nanoparticles. Also, considering the effect of volume fraction on axia conduction using “Conduction number” showed that
using nanofluid will strengthen this effect.

Keywords: Microchannel, Nanofluid, Variable properties, Axial conduction
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