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Numerical study of the forced convection heat transfer for cooling by Hybrid Nano-fluids
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t the sunrise of the third millennium, the global

challenges of sustainable development put scientists
face major technological challenges in order to meet the
demands of user sectors of power systems, in terms of
energy efficiency, maintenance costs as well as optimizing
the cooling of these systems. Indeed, these sectors, such
as the cosmetic and pharmaceutical industries, renewable
energies or telecommunications, use cooling process and
device. Their performances are strongly correlated with
heat exchange by convection. This work concerns the
numerical study of forced convection heat transfer for
the cooling enhancement of a hemi-spherical geometry.
The annular space has been filled with a Hybrid nano-fluid
CuO-Al203-water. The cooled interior sphere has been
lead from the temperature of 80°C to 25°C. Several volume
fractions of the hybrid nano-fluid, from 0,1% to 0,9% have
been tested in order to find the optimal value to reach the
objectives of the cooling and reduce the cost of the process.
The ADI method was used to solve the equations of flow
coupled with heat transfer throughout the physical domain.
The Vorticity-Stream function formulation has been used
to describe the mathematical model of Navier-Stokes
equations. The results obtained show that the CuO-AI203-
water improves the heat transfer and reduce the time of
cooling, and that the volume fractions of the hybrid nano-
fluid has an influence on the enhancement of the heat
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transfer trough the sphere wall, and the thermal field. The
value of the Temperature field has been used to calculate
the Nusselt mean number values for each volume fraction
of the nanofluid. In comparison with water cooling and
simple nano-fluid cooling, this study show from the Nusselt
mean number and cost calculus that the hybrid nano-fluid
is more efficient in cooling and can lead to interesting
technological innovation in this field.

Il. The temperature field in axisymmetric assumption of
the hemispherical domain:
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