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Influence of Impeller Outlet Angles on Pump Performance
When Pumping Viscous Medium

LI Maohua,SHAO Chunlei

(School of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract;In order to study the influence of impeller outlet angles on pump performance when conveying viscous

medium, numerical simulation was carried out for two centrifugal pumps with different outlet angles when pumping water

and five kinds of oil with different viscosity by using Fluent. The performance of the pumps was predicted. It was found

that increasing the outlet angles could improve the head but reduce the efficiency when pumping water. When the

kinematic viscosity was between 10. 80 mm’/s and 65.00 mm’/s, increasing the outlet angle could not only improve the

head but also improve the efficiency. However, when the kinematic viscosity was over 65. 00 mm’/s, increasing the

outlet angles could not improve the hydraulic performance. The research can help improve the hydraulic design method

of centrifugal pumps and ensure the efficient operation of the pumps.
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Figure 1  Geometrical model of
centrifugal pump 7Z40-160
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Table 1 Main structure parameters of two pumps
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Table 2 Medium physical parameters
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Figure 2 Static pressure distribution of two
pumps on middle face when pumping water
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Figure 3 Absolute velocity distribution of two
pumps on middle face when pumping water
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Figure 4 Performance curve of centrifugal
pumps when pumping water
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Figure 5 Static pressure distribution of centrifugal

pumps on middle face when pumping oil NO. 1
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Figure 6  Static pressure distribution of centrifugal
pumps on middle face when pumping oil NO. 4
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Figure 7 Absolute velocity distribution of centrifugal

pumps on middle face when pumping oil NO. 1
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Figure 8 Absolute velocity distribution of centrifugal
pumps on middle face when pumping oil NO. 4
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pumping Oil NO.1,NO. 3 and NO. 4
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Figure 10  Curve of P-Q) when
pumping Oil NO.1,NO.3 and NO.4
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Figure 11  Curve of n-Q) when

pumping Oil NO.1,NO. 3 and NO. 4
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