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Optimal design of high pressure pump for 10 000 tons
reverse osmosis desalination system

Hu Jingning, Xiao Xiaping, Zhou Shenggui, Zhou Guangfeng, Pan Jingiu
(Technical and Research Center of Fluid Machinery Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: Considering the energy consumption of the HP-pump for SWRO, a reasonable type of high

pressure pump was selected, and a new structure of the axial suction segment multistage pump was pro-
posed. Based on the existing effective hydraulic models, through optimizing several key hydraulic dimen-
sions which affect the efficiency, six kinds of impeller models and two kinds of guide vanes were de-
signed, and six groups of hydraulic models were assembled . Performance characteristics of these models
were predicted by using the CFD technology. Two groups of high-efficiency hydraulic models were selec-
ted to produce two single-stage model pumps for test research. The tests show that the capacity and head
meet the requirements of the HP-pump, and the efficiency of the best model pump reaches to 79.72%.
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Fig.1 Process diagram of the SWRO system
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Fig.2 Structural diagram of the axial suction
segment multistage pump
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Fig.3 Series-efficiency curve
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Fig.4 Relationship between impeller series and
eritical speed of rotor system
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Fig.5 Change chart of logarithm decay rate of rotor
system under working speed
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Fig.6 United structure of balancing drum and balancing disk
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Fig.7 Relationship between leakage and sensitivity



28 # % N m $27 %
40000 %2 SMHNMEESY
Tab.2 Major parameters of guide vanes
30000}
ZFR Tt A 0B
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Fig.8 Relationship between axial unbalancing force B O a/(°) 60 %
and rotor position FESM A OB 6/mm 3 3
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Tab.1 Major parameters of impellers
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#HOER D;/mm 155 158
#HE% D,/mm 280 294
O & b,/ mm 18 21
HORHAMA B/ (°) 30 20
M Z 7 5

1 ¢/(°) 103 149
WHEB d,/mm 170 173
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Fig.9 Performance curves of modle pump A
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Fig. 10 Performance curves of modle pump B
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