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Pressure Fluctuation of Interior Flow in Mixed-flow Pump

Jin Shuanbao Wang Yongsheng Chang Shuping Su Yongsheng
(College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; The unsteady flow in a mixed-flow pump was simulated based on RANS solver embedded with
SST turbulence model and SIMPLEC algorithm. The time-domain and frequency-domain of pressure
fluctuations at four representative monitoring surfaces under different flow rate and rotational speed
conditions were analyzed. Comparison between averaged calculated power and test data verified that
interior flow simulated by this numerical model was relatively accurate. The numerical results showed that
the maximum pressure fluctuation appeared at impeller inlet where the pressure fluctuation amplitude
increased from hub to shroud. The dominant frequency at impeller inlet and impeller outlet was the
impeller blade passing frequency, but the dominant frequency at middle and outlet of the stator was
correlative with the flow rate. The pressure fluctuation became stronger as deviating from the optimum
flow rate, especially at impeller inlet when small flow rate conditions. The optimum flow rate conditions of
different rotational speed had a similar dominant frequency of pressure fluctuation, the pressure
fluctuation amplitude increased with the rotational speed increasing.
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Fig.1 Locations of pressure monitoring points
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Fig.2 Calculation mesh
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Fig.3 Influence of mesh number on pump power
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Fig.4 Influence of time step on pressure of P03
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Tab.1 Comparison of predicted power and test data
- b /remin !

700 800 900 1 000 1 100

I/ kW 1128.9 1693.4 2403.9 3309.0 4389.3

THEM/kW 1122.3 1674.8 2385.5 3270.2 4356.9

R/ % -0.58 -1.10 -0.77 -1.17 -0.74
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Fig.5 Time domain of monitoring surfaces
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Fig.6  Frequency domain of monitoring surfaces
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Fig.7 Frequency domain at different flow rate conditions
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Fig.8 Frequency domain at different rotational speed conditions
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