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The purpose of this study is to compare the predictive behaviors of the extended k-e&
turbulence model and the standard k- eturbulence model. Grid dependency is tested with the
H-type grid and the O-type grid. Computations have been performed for a circular-to-rectangular
transition duct. Numerical results for several sections along the streamwise have been obtained to
compare with experimental results. The Reynolds number is 390,000 based on the bulk velocity at
the inlet. The computed axial velocity contours, transverse velocity profiles, static pressure
contours, peripheral skin friction coefficient, and peripheral wall static pressure distributions have
been compared with experimental results. The computed results obtained with the extended k- ¢
turbulence model show better agreement with experimental results than those obtained with the
standard k- e turbulence model. Comparing to the computed results obtained with the H-type grid
and O-type grid, those with H-type grid agree well with experimental results.
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{a) H-type grid (61x20x22) {b) O-type grid (61x24x22)
Fig. 1 Circular-to-rectangular duct geometry with symmetric parts of grid

{a) H-~grid, extended model {(b) H~gnd, standard model (¢} O-grid, standard model
Fig. 2 Comparison of experimental and computed peripheral wall pressure coefficient
distributions
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(a) H-grid, extended model (b) B-~grid, standard model (c) O-grid, standard model
Fig. 3 Comparison of experimental and computed peripheral wall friction coefficient
distributions
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Fig. 4 Comparison of experimental and computed axial velocity from the upper wall
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(a) H-grid, extended model (b) O-grid, standard model

Fig. 5 Comparison of experimental and computed axial velocity from the side wall

(a) H~grid, extended model (b) H-grid, standard model (c) O-grid, standard model
Fig. 6 Comparison of experimental and computed static pressure contours at x/D; = 45
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(a) x/Di = 16 (b) x/Di = 19 (c) x/D; = 25
Fig. 7 Comparison of experimental and computed axial velocity contours with H-grid and
extended k- ¢ turbulence model along the streamwise

(a) H~grid, extended model (b) H-grid, standard model (c) O-grid, standard model
Fig. 8 Comparison of experimental and computed axial velocity contours at x/Di=4.5

(a) x/Ds = 16 b xDi =19 {c) x/Dx = 25
Fig. 9 Comparison of experimental and computed transverse velocity contours with H-grid and
extended k- ¢ turbulence model along the streamwise
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(a) H-grid, extended model (b) H-grid, standard model (¢) O-grid, standard model
Fig. 10 Comparison of experimental and computed transverse velocity contours at x/D;=45
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