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Influences of Thermal Radiation on Forced Convection Flow of Water-Copper Oxide
Nanofluid in a Trapezoidal Enclosure in the Presence of Brownian Motion

M. Atashafrooz Department of Mechanical Engineering, Sirjan University of Technology, Sirjan, Iran
Y. Dackmaei

T. Asadi

Department of Mechanical Engineering, Sirjan University of Technology, Sirjan, Iran

Department of Chemical Engineering, Sirjan University of Technology, Sirjan, Iran

Abstract

In the present research, the effects of thermal radiation on forced convection flow of nanofluid in a trapezoidal enclosure are
investigated. This enclosure has two inclined side walls and two independent inlet and outlet ducts. For modeling the inclined walls
of this enclosure, the modified blocked- off method is employed. Energy equation in this study involves all three conductive,
convective and radiative heat transfer mechanisms. To calculate the impacts of radiative heat transfer mechanism in this equation,
the Rosseland approximation is utilized. The nanofluid studied in this research is water-copper oxide nanofluid, which to calculate
its thermo-physical properties, the effects of Brownian motion have also been considered. Interacting influences of radiative
parameter and concentrations of copper oxide nanoparticles on thermal behaviors of fluid flow are investigated by plotting the
dimensionless temperature profiles in the enclosure and the distributions of convective, radiative and total Nusselt numbers on its
bottom wall. It is clear from the results of this research that the highest value of the total heat transfer rate on the enclosure bottom
wall is related to the case of Rd = 1 and ¢ = 0.06.

Keywords: Thermal radiation, Forced convection, Rosseland approximation, Nanofluid, Brownian motion, Trapezoidal enclosure.
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3 Porous media
4 Brownian motion
’ Trapezoidal enclosure
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! Lorentz force
% Solid nanoparticles
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2 Rosseland approximation
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! Thermophysical properties
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% Mean absorption coefficient
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! Modified blocked-off method
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