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Natural convection in non-square cavities using second order lattice Boltzmann
method

M. Nazari®*, M.H. Kayhani® and H. Shokri®
! Assis. Prof., Mech. Eng., University of Shahrood, Shahrood, Iran
2 prof., Mech. Eng., University of Shahrood, Shahrood, Iran
®Ph.D. Student, Mech. Eng., University of Shahrood, Shahrood, Iran

Abstract

In this paper, two dimensional natural convection heat transfer in non-square cavities such as Triangle,
Trapezoid, Quadrant-Circle and Semi-Circular are investigated via Lattice Boltzmann method. The Prandtl
number is taken as 0.71 that corresponds to that of air. The results show that, when the flow pattern consists
of two rotating cell, there is a extremum point in the variations of the local Nusselt number. In the case of
single cell pattern, according to the boundary conditions, the variations of the local Nusselt number are
changed. The obtained results of the lattice Boltzmann method are validated with those presented in the
literature and show that the lattice Boltzmann method can simulate the heat transfer and flow pattern in the
complex cavities. Analysis of heat transfer in such geometries especially by using the second order boundary
conditions on the curved surfaces is the main novelty of the present work and it has many applications in the
electronic cooling.

Keywords: Natural convection heat transfer; Non-square cavity; Lattice Boltzmann method; Nusselt number.
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