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A Study on the Performance of a Centrifugal Pump
with Two-Phase Flow
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ABSTRACT

In this study, experimental and numerical analyses are carried out to investigate the performance of
centrifugal pump with various air admitting conditions. Experiments on the pump performance under air-
water two-phase flow are accomplished using a centrifugal pump with semi-open type impeller having three,
five and seven blades, respectively. Also, the numerical analysis of turbulent air-water two-phase flow using
the finite volume method has been carried out to obtain the pressure, velocities and void fraction on the
basis of a so-called bubbly flow model with the constant size and shape of cavity. The results obtained
through this study show the reasonable agreements within the range of bubbly flow regime. There are
promising developments concerning application of the present study for the flow in a centrifugal pump with
two—phase flow conditions and efforts must be followed to improve the turbulence model and two-phase
flow model for turbomachinery.
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1. pump 2. compressor
3. pressure transducer 4. digital oscilloscope
5. PC 6. variable speed DC motor
7. speed control unit 8. speed indicator
9. flow meter 10. flow indicator

Fig. 1 Schematic diagram of the experimental apparatus

Table 1 Specification of the test impeller

model z B1 B2 (nl?rln) (mD?ﬁq) (ITETI)
P3 3 27° 337 5.8 | 1395 | 3175
P5 5 27° 33° 50.8 | 1395 | 3175
pP7 7 27° 3° 508 | 1395 | 3175
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Fig. 2 Geometry of the test impelier.
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Fig. 3 Performance curves with various air admitting condi-
tions: (@) P3, (b) P5, (c) P7
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Fig. 4 Shape of transparent casing and locations of static
pressure tap
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Fig. 5 Pressure distribution with various flow coefficients in the
impeller for single-phase flow (P5)
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Fig. 7 Grid systems of the calculated flow region with the P5
pump model
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