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Numerical Analysis of Turbulent Flow and Heat Transfer
in a Rectangular Duct with a 180° Bend Degree
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Abstract

A numerical simulation of velocity and temperature fields and Nusselt number distributions is
performed by using the algebraic stress model(ASM) for the velocity profiles and low Reynolds
number k-¢ model and the algebraic heat flux model(AHFM) for turbulent heat transfer in a 180° bend
with a constant wall heat flux.

In the low Reynolds number k- model, turbulent Prandtl number is modified by considering the strea-
mline curvature effect and the non-equilibrium effect between turbulent kinetic energy production and dissipa-
tion rate.

Every heat flux term presented in the transport equation of turbulent heat flux is reduced to
algebraic expressions in a way similar to algebraic stress model. Also, in the wall region, low Reynods
number algebraic heat flux model(AHFM) is applied.
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Fig.2 General flow pattern of secondary flow in a
curved square duct.
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