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Numerical Analysis of Three-Dimensional Turbulent Flow
in a 90° Bent Tube by Algebraic Reynolds Stress Model

Hitoshi SUGIYAMA, Mitsunobu AKIYAMA,
Yasunori SHINOHARA and Daisuke HITOMI

A numerical analysis has been performed for three dimensional developing turbulent fiow in a
90° bent tube with straight inlet and outlet sections by an algebraic Reynolds stress model. To our
knowledge, very little has been reported about detailed comparison between calculated results and
experimental data containing Reynolds stresses. In calculation, an algebraic Reynolds stress model
together with a boundary-fitted coordinate system is applied to a 90° bent tube in order to solve
anisotropic turbulent flow precisely. The calculated results display comparatively good agreement
with the experimental data of time averaged velocity and secondary vectors. In addition, the present
method predicts as a characteristic feature that the intensity of secondary flow near the inner wall
is increased immediately downstream from the bend outlet by the pressure gradient. With regard to
comparison of Reynolds stresses, the present method is able to reproduce well the distributions of
streamwise normal stress and shear stress defined streamwise and radial velocity fluctuation except
for the shear stress defined streamwise and circumferential velocity fluctuation. The present calcula-
tion has been found to simulate many features of the developing flow in bent tube satisfactorily, but
it has a tendency to underpredict the Reynolds stresses.
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Fig.1 90°-bent tube and definition of coordinate
system

NII-Electronic Library Service



1922 REGESIE T NI X B 90° #hDS D FENELTR O BT

Fig.2 Computational mesh
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Exp.by Sudou et al.
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Fig.5 Comparison of streamwise and radial mean-velocity
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Fig.7 Comparison of streamwise velocity fluctuation
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