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Development of Vertical Barrel Type Multistage Pump
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ABSTRACT

A vertical-axis multistage pump with low specific speed was developed, satisfying performance requirements such as flow

rate, total head, and NPSH. The developed pump was designed through conceptual design, configuration design, and

performance analysis by CFD which were established in KIMM. The prototype pump’s mechanical wholesomeness besides

hydraulic performances were verified by running test, performance test, and reliability test.
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Fig. 1 Pump development procedures
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Table 2 Calculation conditions for performance analysis

ANSYS CFX 11.0
Water liquid at 25C
k- based SST turbulent model
Isothermal

Solver
Working fluid

Turbulence model

Heat transfer model

inlet : total pressure

Boundary conditions

outlet : bulk mass flow rate
Rotational speed 3,550 rpm
Flow 120 m3/hr

Table 3 Grid generation for performance analysis

Region Mesh type # of Elements
Suction pipe Hexahedra 71,280
impeller Hexahedra 159,300
1st stage | diffuser Tetrahedra 141,247
return channel Tetrahedra 408,582
impeller Hexahedra 168,858
2nd stage | diffuser Tetrahedra 141,247
return channel Tetrahedra 408,582
Discharge pipe Hexahedra 54,000
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Table 5 Measured performance data at rated flow rate

Test results
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