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Numerical study of forced convection heat transfer and pressure drop of AIN and ALO;
hybrid nanofluids inside the tube with different geometric sections

E. Estaji Process Design group, Faculty of Chemical Engineering, Babol Noshirvani University of Technology,
Babol, Iran
S. R. Shabanian Process Design group, Faculty of Chemical Engineering, Babol Noshirvani University of Technology,

Babol, Iran

Abstract

In this research, forced convection heat transfer and friction coefficient of hybrid nanofluid inside pipes with different geometrical
sections have been investigated numerically. The influence of various parameters such as the cross-sectional shape of the tube,
Reynolds number (5000<Re<17000), as well as the volume percentage of nanoparticles on the convection heat transfer has been
investigated numerically. The geometry of the sections includes circle, triangle, square, hexagon, flat oval. The results show that the
Nusselt number increases with the increase of the Reynolds number in all the tubes with the geometrical sections analyzed in this
article and in all the volume concentrations of hybrid AIN and Al,0; nanoparticles. The Nusselt number corresponding to the flat
oval tube has the highest value in the entire range of Reynolds number in the case where the volume concentrations of nanofluid is
1%. When the volume concentrations of nanoparticles is 1%, with the increase of the Reynolds number, the friction coefficient
decreases in all sections, and the highest value of the friction coefficient is in the pipe with a hexagonal section.

Keywords: convection, heat transfer, friction coefficient, nanofluid, numerical investigation, turbulent flow.
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