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Analysis of Turbulent Flow and Heat Transfer

in a Square Duct with a 180° Bend
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Abstract

Turbulent flow and heat transfer in the 180° bend with square cross section were analizied
numerically by using k—e 2 egatiuon model with applications of QUICK scheme and PSL method.

Results with PSL method show the more agreements with experimental data than those with
wall function. However these results also show that it is very difficult to predict the 3-dimensional
turbulent flow with strong secondary flow accuratly by standard k—e equation model, and
therefore it is necessary to introduce the higher order turbulent model or to correct the standard
k—e¢ model for the more accurate predictions of these types of flow.
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Fig. 1 General flow pattern of secondary flow in a
curved square duct
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Fig. 5 General flow pattern of turbulence driven
secondary flow in a straight square duct
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Fig. 8 Comparisons of predicted turbulent kinetic energies of present predictions(—) and Chang et

al’s ones(---) with Chang et al’s data
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Fig. 12 Predictionsof W velocities and V' velocities with the neglection of cross term in the P; of the generation
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