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Numerical Analysis of Developing Turbulent Flow in an Elliptical Duct
by a Reynolds Stress Model

Hitoshi SUGIYAMA, Mitsunobu AKIYAMA, Nao NINOMIYA,
Kenichi SAITOH and Masaru HIRATA

A numerical analysis has been performed for three-dimensional developing turbulent flow in an
elliptical duct by a modified Reynolds stress equation model. Governing equations are transformed
from the physical plane to the calculation plane by boundary-fitted coordinate systems. The calcu-
lated results are compared with the experimental data available. The predicted results of mean
velocity along the axes and friction factor agree relatively well with the experimental data. The
results of this analysis enable the prediction of the secondary flow of the second kind which character-
izes noncircular duct flow. At the same time, a clear statement of the distribution of the various
Reynolds stresses is made, showing their characteristic aspects. The secondary flow of the second
kind reaches maximum intensity in the midst of development. This is a result of shear layer interac-
tion effects as the boundary layer developing along the wall of the elliptical duct begin to merge.
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BICHDE (U3 —ul), RAWIEH wus A ELE
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T, H# AR TN, #F DER, BELED
TN ZAEN, —DDOKEBEEFRL T L,

(4) ZOFE2E RN, BE I D FEFEL /058
RERESIZTFHLE,, EBBTHRIR L BA T
OUWAETRKEZER- 2% B Lk»s—FE
NEHEDEL TwL, COREERIZ, FERTKNE SR
WEOWTHBLIZBERTHL LEREN S,

(5) VAMIEN wus SFICB VTS, GHTE
CREBHEESED S, EAUNE, ZARKES
BiICBOWTHERBRENTH2BREFET S,
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