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ABSTRACT

A comprehensive investigation applying LES (Large-eddy simulation)
mode of nanofluid (Al,Os/Water) turbulent heat transfer in a rectangular
channel has grooves is performed. The parameters that used in this study are
various volume fraction (¢= 0, 2, 4%) and tow Reynolds number (7000,
12000). The simulation adopts FLUENT- based control volume to solve the
turbulent flow field and the associated thermal behavior of the different
configurations of the channels. The wall-adopting local eddy-viscosity model
is utilized in dealing with the sub-grid scale stress tensor and heat flux vector.
The periodic boundary condition is imposed on the streamwise and spanwise
directions, while the no-slip and constant heat flux are applied to the walls.
The results indicate that adding nanoparticles into the base fluid increases the
dimensionless mean velocity and fluctuations of velocity and temperature.
This increment is more evident in turbulent Reynolds stress in the streamwise
direction than the other directions. Therefore, higher energy is transferred
between nanofluid layers which results in a higher amount of heat transfer
than the pure water. Also, the presence of grooves significantly reduced
fluctuations of velocity and temperature in the stream-wise compared to the
straight channel. While the presence of grooves enhancement the turbulent
Reynolds stress compared with the straight channel. The best Nu number and
best thermal performance obtained in the channel with semi-circular grooves

at Re = 12000 and ¢ = 4 %.
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