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Extended Abstract

Natural convection in an enclosure is observed at many thermal engineering applications such as
cooling of electronic equipment, solidification process, growing crystals, and solar collectors (Barakos et
al., 1994; Arnab et al., 2006; Prasopchingchana et al., 2013). The natural convection flow is caused by
heat transfer between a surface and a fluid. Since temperature variation of fluid leads to density change,
there is complex fluid motion in the enclosed cavity (Xu et al., 2010; Asish, 2013). To understand the
natural convection, the correlation between variables and dimensionless numbers is defined through
numerical analysis of laminar natural convective heat transfer in a simplified shape. In this study, a thin
and heated cylinder was assumed to be placed in a cubical enclosure. Due to the temperature difference
between the heated cylinder and the cubical enclosure, natural convection occurred inside the enclosure.
For setting the boundary conditions, the present numerical model assumed that the outer surface of the
cubical enclosure was exposed to the ambient air. For laminar convective heat transfer modelling, the
finite volume approach was used and the buoyancy effect was modelled by assuming the air in the
enclosure as an incompressible ideal gas. The operating variable was the surface temperature of the
cylinder and the geometrical variables were the size, location, and number of the cylinders. The effect of
the natural convection flow in the enclosure was analysed in terms of the Nusselt number.
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