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Research on Different Specific Speed Pumps Used as Turbines
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Abstract; With the aim to investigate the difference of different specific speed pumps used as turbines,
numerical simulation of different specific speed pump was performed. The efficiency between its two
modes and the variations of flow rate and pressure head conversion factors of pump as turbine ( PAT) with
different specific speed pumps were analyzed. Meanwhile, the power loss distribution within different
specific speed PATs were presented. Results showed that the flow rate and pressure head were increased
when a pump was operated as a turbine. The efficiency of PAT was no more than its pump mode. The
flow rate and head conversion factors decreased with the increase of specific speed. Power loss
distribution within each hydraulic part showed that it was the power loss within impeller that took up the
majority of the total power loss and this tendency grew with the growth of specific speed. Therefore, the
optimization design of PAT should focus on impeller research.
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Fig.2 Test rigs of pump and pump used as turbine
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Fig.3 Comparison between experimental and numerical results
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Tab.1 Numerical and experimental conversion factor
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Fig.4 Pumps of different specific speeds
(a) np=50.62 (b) n,=66.12 (c) n,p=86.29

(d) n,p=104.91 (e) n, =115.38
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Tab.2 Conversion factors of different specific

speed pumps

L 4 B R LES
ngp ngp h q Nnp nr
50. 62 40. 81 1.82 1. 60 62.12 59.49
66. 12 54. 10 1. 81 1. 64 70. 12 67.96
86.29 60.53 2.00 1.55 64.18 63.03
104.91 90. 14 1.42 1.25 75.93 75.53
115.38 106. 65 1.26 1.21 81.37 80. 87
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Fig.5 Division of flow channel within pump used as turbine
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Fig.6 Power loss distribution within PAT
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Tab.3 Power loss distribution of pump used as

turbine at BEP

) SRR 5 A/ %o
v W% -4 Rk
50. 62 27.57 67.76 4.67
66. 12 23.74 72.79 3.47
86.29 16. 39 71.65 11.96
104.91 18. 96 77.43 3.61
115. 38 3.56 93.26 3.18
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