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An Experimental Study on the Flow
at the Impeller Exit of a Centrifugal Pump
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ABSTRACT

The flow at the impeller exit is important to validate engineering design and numerical analysis of pumps.
However, it is not easy to measure the flow at the impeller exit and evaluate the impeller performance since
there is usually strong interaction between the impeller and the volute casing. We installed axisymmetric
collector instead of the volute casing, so there is no interaction between the impeller and casing. A 3-hole
Cobra probe is used to investigate the flow at impeller exit and vaneless diffuser region for design and off
design flow rate. For a single suction centrifugal pump of low specific speed, the flow field such as velocity,
flow angle, and total pressure are measured by traversing the probe across the vaneless diffuser. These data
can be used for performance prediction, design, and numerical analysis of pumps.
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Fig. 1 Collector for measurement of the flow at
the impeller exit and vaneless diffuser
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Fig. 2 Measuring position of the flow field
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Fig. 3 Velocity triangle of the flow
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Fig. 4 Flow measured at 3 angutar position
design flow rate, r/r2=1.02
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Fig. 5 Variation of the flow- at impeller exit
with flow rate
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Fig. 6 Shape of the volute and collector
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