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Flow Analysis of Reverse Flow in a Channel
with High Angle of Attack
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Abstract.

Reverse flow occurs in a channel when there is an obstruction at the entry. However it has

been shown recently that reverse flow can be realized without an obstruction, by staggering the sides of
the channel and placing it at an angle of attack to the oncoming flow. In this study the latter flow is
computationally investigated. Studies have been carried out for different widths (gap between the two
walls forming the channel), and at an angle of attack of 30.The results have captured all the essential
features of this complex phenomenon and show the time dependent pumping mechanism which leads to

the occurrence of reverse flow.
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Fig. 1. Realization of reverse flow
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Table 1. Detail of test section

Ly (mm) L, (mm) W (mm)
Casel 200 200 10
Case2 200 200 15
Case3 200 200 30
Cased 150 200 15

Case5 200 150 15
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{a) Case 1,2, 3

(c) Case 5

Fig. 2. Configurations considered.
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Fig. 3. Computational diagram for CFD analysis.
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Fig. 4. Typical unstructured grid used.

(b) pressure contours for Case 1

Fig. 5. Velocity vector and pressure contours for Case 1.
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(b) pressure contours for Case 2

Fig. 6. Velocity vector and pressure contours for Case 2.
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Fig. 7. Magnitude of pressure along center line of
channel; Case 2.

Fig. 8. Velocity vector by CFD and Experimental result;
Case 2.
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(a) velocity vector for Case 3

" (b) pressure contours for Case 3

Fig. 9. Velocity vector and pressure contours for Case 3.

(b) presur contours for Case 4

Fig. 10. Velocity vector and pressure contours for Case
4.
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(a) Experimental result (o =20°), [10, 11]

——(b) Velo?ity vector by CFD (¢ :305’)

Fig. 11. Velocity vector by CFD and Experimental result;
Case 4.

(b) pressure contours for Case 5

Fig. 12. Velocity vector and pressure contours for Case
5.
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(a) Experimental results [10, 11]

(b) Velocity vector by CFD

Fig. 13. Velocity vector by CFD and Experimental result;
Case 5.
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