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Abstract Laminar mixed convection of a nanofluid consists of water and Al;O; in a horizontal circular tube
has been studied numerically. Two-phase mixture model has been used to investigate hydrodynamic and
thermal behaviors of the nanofluid with variables physical properties. Three dimensional Navier-Stokes,
energy and volume fraction equations have been discretized using the finite volume method. The Brownian
motions of nanoparticles have been considered to determine the thermal conductivity and dynamic
viscosity of Al203-Water nanofluid, which depend on temperature. The calculated results show good
agreement with the previous numerical data. Results show that in a given Reynolds number (Re), increasing
solid nanoparticles volume fraction and Richardson number (Ri) increases the convective heat transfer
coefficient and wall shear stress.
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Fig. 1. Definition of numerical domain
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