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Impeller Design with Alternate Loading Technique for
Double-suction Centrifugal Pumps

Wang Fujun Yao Zhifeng Yang Wei Xiao Ruofu Leng Hongfei
( Beijing Engineering Research Center of Safety and Energy Saving Technology for Water Supply Network System ,
China Agricultural University , Beijing 100083, China)

Abstract; The pressure pulsation in double-suction centrifugal pump is one of the key factors affecting
the stability of pump unit operation. In order to reduce the pressure pulsation, the main causes of
pressure pulsations in double-suction centrifugal pump were analyzed. The effects of blade loading curves
on flow patterns in pumps were investigated. The relations between blade loading, blade outlet obliquity,
staggered angle and the flow features including secondary flow and pressure pulsation were established.
A new impeller design method with alternate loading was proposed. In the new design method, the main
loading point on shroud located at the front of blade loading curve, and the main loading point on hub
located at the rear of its curve. The impeller designed by this method was in the type of staggered
arrangement in circumferential direction. The blade outlet edge was tilted forward, and the wrap angle
difference between shroud and hub was very small. The field test on a large irrigation pumping station
showed that the dominant frequency of pressure pulsations in the double-suction centrifugal pump
designed by using this method was reduced significantly. The optimum efficiency and high-efficiency-
range of the pump were also improved. This method could be used as a new approach to design/redesign
double-suction centrifugal pumps with large power.
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Tab.1 Parameters for blade loading and impeller structure

o R R % o F I A IR R W A Ll e R il
PaIWIES ik A DA
n, z m k my Wish y/(°) A/ (%)
E3 0.35 -1.50 0. 90
1 145 7 0 0
i 0. 40 -0.80 0. 80
En 0.30 ~4.00 0.90
2 14 7 0
3 i 0. 60 0.50 0. 80 3 0
=M 0.30 -4.00 0.90
3 145 7 30 25.7
i 0. 60 0.50 0. 80
E 0.30 2.00 0.75
4 163 6 0 0
Wi 0.10 1.50 0. 70
E3 0. 60 -3.00 0. 90
5 163 6 0 0
i 0.35 2.50 0. 70
* 0.50 -0.70 0. 60
6 163 6 N 13.5 0
@ 0. 20 1. 00 0.70
o 0.50 -0.70 0. 60
7 163 6 13.5 30
i 0.20 1.00 0. 70
% 0.20 -1.50 0. 80
8 183 6 0 0
i 0.20 0.30 0. 70
E3 0.20 -1.50 0. 80
9 183 6 0 30
i 0.20 0.30 0. 70
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10 183 6 36 0
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Fig.4 Impeller loading curve for double-suction centrifugal pump with n =145
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