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Extended Abstract

Numerical and experimental studies of turbulent natural convection in closed rectangular enclosures represent a
highly actual problem for investigators due to its great applicability in various technological applications [1-3]. One
important application of this type of geometry is heat transfer in rooms and buildings. For construction and design of
houses one of the important goals is to provide thermal comfort for occupants. Moreover, it’s also a requirement for
buildings to be energy efficient. Recent developments in processing power and algorithms make it possible to simulate
real physical processes at levels of detail that were almost impossible just a few years ago. In this connection, the
numerical simulation of convective-radiative heat transfer has received considerable attention from many researchers.

The aim of the present study is to investigate numerically the turbulent modes of the conjugate natural convection
combined with surface radiation in a large enclosure bounded by solid walls with a heat-generating element. A heater
and solid walls were assumed to be gray, opaque and diffuse emitters. The Boussinesq approximation was used to
describe the density changes. Mathematical model has been formulated in terms of the dimensionless stream function,
vorticity and temperature. The finite-difference method is used to solve the set of governing equations. To change a
non-uniform grid in physical domain to a uniform grid in computational domain a special algebraic coordinate
transformation has been applied. The developed computational code has been validated successfully using the
following numerical results [4-5].

In order to study the effect of radiation on thermal transmission, the total heat transfer from the heater was
evaluated using the average radiative and convective Nusselt numbers. It was found that the contribution of radiation
is a significant topic for energy transport in closed enclosures. An increase in surface emissivity of internal surfaces
leads to a growth of the average radiative Nusselt number, while the convective average Nusselt number is
insignificantly changed. Furthermore, a growth of surface emissivity of internal surfaces allows us to reduce the
average temperature inside the heater and, at the same time, leads to a slight increase in the mean
temperature inside the enclosure.
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