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Numerical Analysis of Turbulent Flow Developing
in Longitudinally Finned Tubes

Hitoshi SUGIYAMA, Mitsunobu AKIYAMA and Yasunori SHINOHARA

A numerical analysis has been performed for turbulent flow developing in longitudinally finned
tubes. Three tube geometries were calculated : two 8-finned tubes (fin hight-to-radius ratios of 0.333
and 0.167) and one 16-finned tube (fin height-to-radius ratio of 0.167). In calculations, an algebraic
Reynolds stress model was adopted in order to predict precisely the secondary flow of the second kind
induced by anisotropic turbulence and boundary -fitted coordinate system was introduced as the
method of coordinate transformation. Mean velocities in axial, radial and circumferencial directions,
pressure drop in tubues and primary shear stress distribution are compared with the experimental
data. As a result of this analysis, it was found that the present method could predict well the
streamwise mean-velocity. In the case of 8-finned tube of fin height-to-radius ratio 0.333, two
secondary flow cells which were measured in experiment, were reproduced by the present turublent
model although a small intensity of secondary flow were observed compared with the experiment.
Moreover, numerical results suggest that these two secondary flow cells disapper in 8-finned tube of
fin height-to-radius ratio 0.167 and the secondary flow has a influence on the wall shear stress
distribution. The calculated results also show that the turbulence in the interfin region is greatly
reduced as well as the experiment.

Key Words: Numerical Analysis, Turbulent Flow, Secondary Flow, Finned Tube, Algebraic
Reynolds Stress Model, Boundary-Fitted Coordinate System
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