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Large Eddy Simulation of Turbulent Flow and Heat Transfer in a Square
Duct with Rayleigh-Benard Convection on the Cross Section
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(1. MOE Key Laboratory of Thermal Fluid Science and Engineering, Xi'an Jiaotong University, Xi'an 710049, China;
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Abstract; lLarge eddy simulations are performed on a fully developed turbulent flow and heat
transfer in a square duct with Rayleigh-Benard convection on the basis of the dynamical Smagorin-
sky eddy viscosity model at turbulent Reynolds number 400 and different Grashof-numbers from
10° to 107. The influences of the buoyancy force on the mean flow, heat transfer and turbulent in-
tensity are analyzed. The results show that the mean velocity decreases while the subgrid viscosi-
ty, turbulent intensity and heat transfer increase obviously with an increase in Grashof-number.
Moreover, the turbulent intensity in the streamwise direction decreases while the turbulent inten-
sity in the spanwise direction increases clearly near the wall with high temperature because of the
buoyancy force. In addition, the initial conditions have a slight influence on the resolved-averaged
velocity and temperature distributions but no effect on the mean friction factor and heat transfer
coefficient.
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