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Simulation of Natural Convection Heat Transfer of a Square Cavity Consist of
Triangular Roughness Elements

R. Mohebbi
M. Masodnia

School of Engineering, Damghan University, Damghan, Iran

School of Engineering, Damghan University, Damghan, Iran

Abstract

Natural convection of a two-dimensional laminar incompressible fluid flow inside a square cavity with triangular roughness
elements on the vertical walls has been investigated by finite element method. The present study has been carried out for different
aspect ratio and various cases of position of element on the left wall singly and both left and right wall together in different Rayleigh
number. Air is chosen as a working fluid. Hydrodynamic and thermal behavior of fluid in the presence of triangular roughness
elements was analyzed in form of streamlines, isotherms and the average Nusselt number. Results based on this numerical study
showed that the triangular elements considerably affect the hydrodynamic and thermal behavior of fluid in a square cavity. The
maximum reduction in the rate of heat transfer toward the smooth cavity in case of A=0.05, was calculated to be 26.66% when the
roughness elements were located on the hot wall in Rayleigh number equal to 10°.

The abstract should state briefly the purpose of the research, the principal results and major conclusions.

Keywords: Natural convection, Square cavity, Triangular elements, Nusselt number.
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