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Numerical Study of Natural Convection of Nanofluid in a Square Cavity
with Hot and Cold Elements on its Vertical Walls

Gh. A. Sheikhzadeh and M. Mahmoodi

Department of Mechanical Engineering, Faculty of Engineering, University of Kashan

Abstract: Free convection of Ag-water nanofluid in a square cavity with two or three pairs of hot and cold discrete elements
on its side walls is simulated and the effects of number and arrangement of thermal elements and volume fraction of
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nanoparticles on the fluid flow and heat transfer are studied. Volume fraction of nanoparticles ranges from 0 to 0.2. Several
different arrangements of the thermal elements are considered in a manner that for each case, numbers of vortexes formed inside
the cavity are different. The obtained results show that by increasing the Rayleigh number, the number of vortexes, and the
volume fraction of the nanoparticles, the rate of heat transfer is increased. Also it is observed that when the number of formed
vortexes inside the cavity increases, the effect of increasing the volume fraction of the nanoparticles on the heat transfer rate is
enhanced. When six vortexes are formed in the cavity at Ra=1 0°, by increasing the volume fraction of nanoparticles from 0 to 0.2,
the average Nusselt number increases about 60% with respect to the base fluid, while for the case of four vortexes, the increasing
is about 35%. Moreover it is found that at all the considered Rayleigh numbers, the average Nusselt number is more sensitive to
the nanoparticles volume fraction than to the number of formed vortexes..

Keywords: Numerical analysis, Free convection, Square cavity, Nanofluid, Thermal elements.
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