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Numerical simulation of free convection heat transfer of nanofluid in a wavy-
wall cavity with sinusoidal temperature distribution, using lattice Boltzmann
method
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, free convection heat transfer of Al,Oz/water nanofluid within an enclosed cavity is studied
Received 02 May 2016 by adopting the lattice Boltzmann Model. The left and right side walls of the cavity have a complex-
Accepted 25 July 2016 wavy surface and the left wall is heated by a sinusoidal temperature distribution higher than the right

Available Online 14 September 2016 cold wall. The top and the bottom horizontal walls are smooth and insulated against heat and mass. In

this study, the variation of density is slight thus hydrodynamics and thermal fields equation are coupled

Kleayr\]/\(/)of:ﬂ?d using the Boussinesq approximation. The density and energy distribution are both solved by D2Q9
Lattice Boltzmann Method model. The influence of pertinent parameters such as solid volume fraction of nanoparticles, Rayleigh
Free Convection numbers, complex-wavy-wall geometry parameters, phase deviation and amplitude of the sinusoidal
Complex-Wavy-Wall temperature function on flow and heat transfer fields are investigated. Results show for Rayleigh
Sinusoidal Temperature Distribution numbers in the range of Ra=10% -10°% with increasing volume fraction of nanoparticles, Nusselt number

increases. In addition, it is shown that for a fixed Rayleigh number, the heat transfer performance
depends on tuning the wavy-surface geometry parameters. The greatest effects of nanoparticles are
observed for different values of the phase deviation with increase in Rayleigh number. This study can,
provide useful insight for enhancing the convection heat transfer performance within enclosed cavities
with complex-wavy-wall surfaces and sinusoidal temperature distribution.
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Fig. 1 Schematic for the physical configuration and coordinate system
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