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The Unsteady Behavior of the Natural Convection Heat Transfer in a Square
Enclosure by 90° Rotate

R. Rabani!*and Sh. Talebi?
1 M.s. Student, Mech. Eng., Yazd Univ., Yazd, Iran
2 Assis. Prof., Mech. Eng., Yazd Univ., Yazd, Iran

Abstract

The natural convection heat transfer in a square enclosure depends on the geometry of the enclosure, the
amount and the type of heating and cooling on the hot and cold walls, the fluid proprieties and the inclination
angle of the enclosure. In this paper, the natural convection in a square enclosure with two hot and cold
vertical walls and two adiabatic horizontal walls is investigated. This vertical enclosure by rotating 90°
changes into a horizontal enclosure. The aim of this study is to investigate the time dependent behavior of
the flow and the heat transfer through it affected by the inclination angle. The lattice Boltzmann method for
numerical simulation of the fluid flow and the heat transfer is used. The problem is solved by five values of
rotation times for Rayleigh number 10°. Streamlines, temperature distribution and the amount of heat transfer
in every time obtained. The results show that by the fast rotation major changes in the temperature
distribution and the heat transfer occurs after the stopping of rotation. But in the slow rotation the amount of
heat transfer is very close to the steady state in any time at the same situation.

Keywords: Heat Transfer; Natural Convection; Unsteady State; Lattice Boltzmann Method.
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