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Numerical analysis of the thermal conduction of a triangular solid
region on the flow and free convection heat transfer in a two-

dimensional cavity containing nanofluid
Abstract
In this article, the correlated free convection heat transfer in a rectangular cavity containing
nanofluid and with a triangular solid area was investigated numerically.The governing equations
written in terms of the primitive variables were solved numerically using the finite volume
method while the velocity and pressure fields were coupled using the SIMPLER algorithm.
Correlated characteristics such as the thickness of the triangular solid area (dimensions of the
triangular solid area) and the ratio of the thermal conductivity coefficient of the triangular solid
area to the nanofluid on the flow and free convection heat transfer cavity were investigated.
Studies have been carried out for the Rayleigh number Ra = 10%, and constant volume fraction
$=0.02 for the ratio of thermal conductivity coefficients Kr = 0.1, Kr =1 and Kr = 10,as well as
for different dimensions of the triangular solid area. The results showed that with the increase in
the ratio of the dimensions and thickness of the triangular solid region, as well as the ratio of the
conductivity coefficient in a constant Rayleigh number, the temperature and velocity of the
nanofluid increase. Also, with the increase in the ratio of the dimensions of the triangular solid
area and the ratio of the conductivity coefficient, the values of the average Nusselt numbers
increase along the walls, and more heat transfer passes through the solid-fluid interface.
Key words: Correlated Natural Convection, Numerical Solution, Two-dimensional Enclosure, Wall
Conduction, Triangular Solid
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