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Fig. 1. View of S-shaped duct of Wellborn
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Table 1. Duct geometric parameters
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Fig. 5. The control points used to build the center line of
the inlet
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Fig. 7. The geometry of duct along with boundary
conditions
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Table 3. Flow properties in the half of the duct
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Fig. 6. Perspective view of the grid generated on the duct
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Fig. 9. Grid study for duct outlet Mach number
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Fig. 10. Grid study for inlet mass flow
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Table 4. Comparison of the results of different grids
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Fig. 12. Comparison of simulation results with Wellborn Lab results (Static pressure trends for three position)
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Velocity

(14)2.50e+2
(13)2.30e+2
(12)2.11e+2
(11)1.92e+2
(10)1.73e+2
(9)1.53e+2
(8)1.34e+2
(7)1.15e+2
(6)9.61e+1
(5)7.69e+1
(4)5.76e+1
(3)3.84e+1
(2)1.92e+1
(1)0.00e+0
[m s?-1]
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Table 5. Comparison between the results of baseline
geometry and the optimal geometry
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Fig. 13. Comparison of velocity contours on the symmetry plane in baseline geometry (top) and the optimal geometry
(bottom)
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Velocity
2.85e+2

2.14e+2
1.43e+2
7.20e+1

9.21e-1
[m s7-1]

Total Pressure
(10)1.29e+5
(9)1.28e+5
(8)1.26e+5
(7)1.25e+5
(6)1.23e+5
(5)1.22e+5
(4)1.21e+5
(3)1.19e+5
(2)1.18e+5

{(11.17e+5
[Pa]
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Fig. 14. Comparison of total pressure contours at the
AIP plane in baseline geometry (right) and the optimal
geometry (left)
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Fig. 16. The boundaries of the upper and lower lines of the duct on the symmetry plane
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Fig. 17. The distribution of static pressure on the upper and lower lines of baseline and optimal geometry
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Table 6. Comparison between the results of baseline geometry and the optimal geometry
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Velocity
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(11)1.92e+2
- (10)1.73e+2
- (9)1.53e+2
(8)1.34e+2
(7)1.15e+2
(6)9.61e+1
(5)7.69 e+1
(4)5.76 e+ 1
(3)3.84 e+1
- (2)1.92e+1
(1)0.00 e+0
[m s*-1]
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Fig. 18. Comparison of velocity contours on the symmetry plane in baseline geometry (top) and optimal geometry (bottom)
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Total Pressure
(10)1.29e+5
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(6)1.23e+5
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(4)1.21e+5
(3)1.19e+5
(2)1.18e+5

(1)1.17e+5
[Pa]
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Fig. 19. Comparison of total pressure contours at the AIP

plane in baseline geometry (right) and optimal geometry
(left)
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Fig. 20. Streamlines in baseline geometry and optimal geometry
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