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Abstract — Numerical and cxperimental studies are made for improving the anti-abrasion nature of curved
ducts for high-velocity gas-solid flow which are typically equipped in a coal-firing steam power plant. To
reduce the abrasion of pipe by particles, the shape of cross sections of curved ducts have been changed to
form the vortex flow field in the comer region of duct with two different models of 22.5° and 90° elbows,
The govemning equaticns for three-dimensional and turbulent flow fields in the ducts are discretized by FVM
and solved by SIMPLE algorithm. From the numerical analysis, the newly designed elbows for reducing
abrasion have been developed. Numerical results are compared with the experimental abrasion data which are
obtained from one of the coal-firing steam power plants in Korca. Comparison of these results shows that the
developed elbows have much more durability than the original one.
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Fig. 1. Velocity vectors of the conventional 90° elbow.
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Fig. 2. Configuration of the newly developed 9 elbow.
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Fig. 3. Computational grids for the curved portion
of the developed 90° elbow.
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Fig. 5. Solid flow vectors of the developed 90° elbow.
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Fig. 6. Configuration of the newly developed 22.5°
elbow.
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Fig. 9. Velocity profiles of the conventional 9" elbow
along the flow direction of A-~D,
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Fig. 10. Velocity profiles of the developed 90° elbow
along the flow direction of A~D.
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Fig. 11. Velocity profiles of the developed 22.5° elbow
along the flow direction of A-D.
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Fig. 12. Pressure profiles of the conventional 90° elbow
along the flow direction of A~D.
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Fig. 13. Pressure profiles of the developed 90° elbow
along the flow direction of A~D.
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Fig. 14. Pressure profiles of the developed 22.5° elbow
along the flow direction of A~D.
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Table 1. Experimental data of the developed 90" elbow
at each section (unit : mm).
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Table 2. Experimental data of test piece at each loc-
ation (unit : mm).
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