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A Study on Flow Characteristics of Vertical Multi—stage
Centrifugal Pump by CFD

Jang-Oh MO, Koo-Man NAM, You-taek KIM", Young-Ho LEE
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ABSTRACT

A commercial CFD code is applied to analyze the 3-D viscous flow field within vertical multi-stage
centrifugal pump including impeller with 6 blades and guide vane with 11 blades and is performed by
changing flow rate from 10 to 26 mYh at the constant 3500rpm. The purpose of this 3-D numerical
simulation is to confirm how much the effect of blade inlet angle of guide vane has an influence on the
performance of vertical muiti-stage centrifugal pump. these results performed by 20° ,30° inlet angle of
guide vane are compared with grundfos performance data. The vertical multi-stage pump consist of the
impeller, guide vane, and cylinder. The characteristics such as total pressure coefficient, total head, shaft
horse power, power efficiency, discharge coefficient are represented according to flow rate changing.
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Fig. 1 Dimension of centrifugal impeller

Fig. 2 Dimension of guide vane

Fig. 3 Modeling of guide



(@) Side grid of vertical multi~stage pump

{b) Front grid of vertical mutti-stage pump
Fig. 4 Total grid of multi-stage pump

Fig.5 Multi-stage pump configuration
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Fig. 6 Meridional section of impeller
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Fig. 7 Meridional section of guide vane
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Fig. 8 Grid attaching of impeller and cylinder
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(a) Flow raie : 10 m¥h

(b) Flow Rate : 16 m¥h

(©) Flow Rate : 26 m*h

Fig. 9 Velocity vector distributions
at the 50% position of span direction
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