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Performance Analysis on Centrifugal Pump Using Impeller/Voluie Interaction
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ABSTRACT

Any circumferential variations of the impeller exit flow conditions influences on the
volute inlet flow conditions. All these interactions are strongly coupled and affect
consequently the performance of centrifugal pumps. In this paper, a commercial CFD code,
which solves three-dimensional quasi-steady Navier-Stokes equations with an impeller/volute
interaction, is used for the prediction of a centrifugal pump performance. The simplified
model of an impeller/volute interaction requires affordable computing time and provides
relevant results. As a result, detailed flow structures such as pressure rise, recovery and
loss mechanism on the centrifugal pumps are obtained. Especially, hydraulic performances
are compared between the case of impeller only and the case of impeller with volute
configuration. In addition, pump performance at off-design operation are observed and
discussed.
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Table 1 Basic Specifications of Impeller/Volute

Parameter Value

Mass Flow Rate(kg/s) 23.7
Blade No. 6

Rotational Speed(RPM) 50,000

Blade angle at L.E midspan ( 5;)]| 28.36°

Blade angle at T.E midspan ( B5)| 30.9°

Thickness of blade(mm) 2
Ratio of Radius ( 75/ 7y) 1.435
Ratio of Area (A / Aw) 1.72
Height of volute (H,mm ) 20

Fig. 2 A 3-D view of Impeller/Volute
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Fig. 4 Computational grid for the centrifugal pump Fig. 6 Averaged-pitchwise total pressure distributions
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Fig. 7 Streamline and static pressure distributions

at midspan
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Fig. 9 Circumferential static pressure

distributions at the volute inlet & outwall

TFip. 8 Velocity vectors near blade inlet

Fig. 10 Static pressure distributions at H/2
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Table 2 Comparison of head rise on
Impeller/Volute

Component Head Rise . Head Rise at
at Impeller[n] Volute[m]
Impeller 1,287 -
Impeller/volu 1,305 -142.5
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Table 3 Losses in Volute
inlet throat outlet
ulu i, 1 0.4% 0.29
21D m 1 1.32 1.43
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Table 4 Performance results for Impeller/Volute case
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Fig. 13 Comparison of the performance for
Impeller and Impeller/Volute cases
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