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Numerical Study on the Erosion Tendency of Centrifugal Sluiry
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ABSTRACT

Centrifugal pumps are typically used in many slurry industries to transport solid materials. Solid particles in
the slurry frequently shock the walls inside the pump, significantly abrading the flow path. Wear damage causes
replacement of the pump components, which wastes manpower and time. Therefore, previous studies have been
conducted on factors to improve efficiency and life time. This study identifies trends in pumps supplying lime to
desulfurized devices from thermal power plants. The shear stress transport(SST) model is used to determine the
erosion trend of the centrifugal pump that transfers lime slurry. The purpose of this study is to identify
efficiency and erosion trends by selecting three of the various impeller design elements. The three impeller blade
design variables mentioned above represent the inlet draft angle and blade angle of leading edge(L.E) and

trailing edge(T.E). The maximum value of the erosion density rate tends to be similar to the Input power.

Keywords : Centrifugal Pump(24! & =), Impeller(2 2! 2{), Erosion(Zl4!), Lime Shurry(43| &2{2l)
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Table 1 Main design parameters of the slumry pump

impeller

Parameters Unit Values
Rotating speed rev/min 450
Design flow rate m’/hr 10,500
Head m 24.2
Impeller diameter m 1,045
Specific speed 3,753
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Fig. 2 Schematic of impeller(a) and definition of
L.E and T.E angle(b)
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Table 2 Geometry conditions

Condition Initial Range Interval

L.E angle 16 ° 12-20 ° 2°

T.E angle 225°  20.5-245° 1°
Inlet draft angle 40 ° 30-40 ° 1’

Meridional plane

A

B
(TE angle)
/

| Layer Thickness

Fig. 3 Example of impeller geometry design
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Fig. 4 Boundary conditions at Impeller(a) and Volute
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Table 3 Parameter for numerical analysis

Parameter Symbol Unit Values
concentration of fluid Qay % 85
concentration of solids o % 15
Density of fluid (water) p;  kgm' 1,130
Density of solid (slurry) ps  kem?® 2,710
Lift coefficient G 0.5

Finnie erosion model constant k 1.2
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Fig. 5 Grid Generated Model, (a)impeller (b)volute
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Fig. 7 Comparison of experiments and CFD results
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Fig. 8 Location of erosion on Impeller, front view(a)

and side view(b)
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Fig. 9 Location of erosion on Volute casing, front

view(a) and side view(b)
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Fig. 10 Distribution of particle pressure at the impeller
inlet and outlet area.
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