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Model Test Analysis of Impeller Selection in Large Vertical
Axial Flow Pumping System

XIE Chuanliu TANG Fangping LIU Chao YANG Fan SHI Lijian DUAN Xiaohui
(School of Hydraulic Energy and Power Engineering, Yangzhou University, Yangzhou 225100, China)

Abstract; The selection of impeller of axial flow pump has a direct impact on the flow, head, and
efficiency of the pump device; whether the impeller matches the actual working conditions of the axial
flow pump device is the most important part as far as the design and energy saving are concerned. The
improper selection could result in deviation of operating conditions of pump, the reduction of service
efficiency, and the increase of unit vibration; consequently further influenced the efficiency, safety and
stable operation of the pump station. Thus it is of great significance to choose a proper type of impeller for
the operation of axial flow pump. Based on the vertical axial flow pump model test, the method of
selection of pump impeller was analyzed; on the basis of the traditional method, the method with
reference to the weighted average flow rate, weighted average efficiency and weighted average NPSH of
the pump station was added. Finally, test program 3 was chosen: the blade placement angle was 6°, the
flow rate was 398.5 L/s, the head was 6. 07 m, the efficiency was 75.5% , the NPSH was 7.4 m, the
performance was the optimal at design points, the high efficiency area was wide, the weighted average
flow rate was 414.25 L/s, the weighted efficiency was 71.385% , the weighted average NPSH was
8.435 m, and the overall performance was the best. The chosen program 3, given the guaranteed design
parameters of the pump device, can give full play to the pump more effectively and generate greater
economic and social benefits, thus providing reference for future similar projects.
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Tab.1 Design parameters of pump station

S8 R
kK Kt
Bt K L/ m 3.10 8.77
B 3k 7K A2/ m 7.07 10. 65
B BT KL/ m 4.10 9.97
FAKZB AT KA/ m 2. 60 4.10
SEH7K AL/ m 3.10 6.24
Wit/ m 5.67
R/ m 6. 87
T FE/m 3. 14
BB/ (m? s ") 91.7
BB A/ (m® s ) 13. 1
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Tab.2 Scheme of different impellers and guide vane
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Tab.3 Design point conversion between prototype

pump and model pump
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Tab.4 Blade placement angle and critical NPSH

at different design points
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Tab.5 Characteristic parameters of programs 1 ~3

X

under operating conditions

b5 it bk ME I RR A R
FE  Q/(Les™h) H/m /% m
450.0 3.64 59.0 11.0
1 398.5 6.07 74.1 8.7
370. 0 7.17 76.2 10.9
450.0 3.64 61.0 9.4
2 398.5 6.07 74.2 7.5
375.0 7.17 71.5 9.8
460. 0 3.64 64.0 9.8
3 398.5 6.07 75.5 7.4
360. 0 7.17 74.9 8.7
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Tab.6 Weighted average of parameters of

programs 1 ~3

FEOWEMACEFEE R MBCEHE AR A R
T Q/(L-s™") /% T2 {H /m
1 412.25 69. 130 9.835
2 413.00 70. 075 8.510
3 414.25 71.385 8.435
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