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Abstract

In view of the return sludge pump’s winding problem in the sewage, this paper designs three
sweepback angles of blades: 20°, 40°, 60°; Aiming at the problem of low efficiency of the unit, two
types of guide vanes: segmental type and twisted type, are redesigned. This paper compared and
analyzed the performance of the pump before and after optimization separately from the external
characteristics and the internal flow field distribution based on RNG k-& turbulent model and
SIMPLE algorithm. Numerical simulation results show that with the increase of the blade swept
angle, the lift and shaft power falls and as the Angle increases, so does the drop; the efficiency
curve of 20° back swept blade is smooth and higher than that of the prototype pump. The modifi-
cation of the distorted guide blade has greatly improved the lift and efficiency of the reflux pump.
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Table 1. Hydraulic parameters of designed
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Figure 1. Three-dimensional model of sludge return pump
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Figure 2.

Grid independence check
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Figure 3.

Meshes of hydraulic components
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Figure 4. Comparison of simulation and experimental values of the prototype
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Figure 5. Back swept angle of impeller
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Figure 6. Three-dimensional model of impellers
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Figure 7. Performance curves of different back-swept impellers
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Figure 8. Three-dimensional model of guide vane, (a) Straight, (b) sectional, (c) distorted
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Figure 9. Streamline graph of three guide vanes
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Figure 10. Comparison of characteristic curves of different guide vane schemes
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