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Internal Pressure Fluctuation Characteristic of Low Specific
Speed Mixed Flow Pump
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Abstract: Experiment and numerical simulation research were conducted on a designed mixed flow pump
with the low specific speed of 148. 8. By comparing the mixed-flow pump performances at different flow
rates, the numerical results and the test results were in good agreement. Monitoring points in the internal
flow field were set to capture the pressure fluctuations from rotor-stator interface to the guide vane exit in
both the experiment and the numerical simulation. Through analyzing the pressure fluctuations of mixed
flow pump at the different flow rates, the pressure fluctuations in guide vane were mainly affected by
impeller rotation, and the frequency was impeller blade frequency. From rotor-stator interface to the guide
vane exit, the average pressure was increased gradually, and the amplitude of pressure fluctuations
gradually became weaker. At the off-design points, the pressure fluctuations became more complex. At
low flow rate, there were many low frequencies of the vortex fluctuation with low amplitude, which was
consistent with flow field in the test. At high flow rate, the main frequency was also the impeller blade
frequency, and there were some low frequencies of the vortex fluctuation with low amplitude, which were
better than the low flow rate. These results can be useful for further optimization design of mixed flow
pump.
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Fig. 1  Photo of mixed flow pump test apparatus
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Fig.2  Photo of mixed flow pump test model
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Fig.3 Distribution of monitoring points in test
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Tab.1 Experiment results analysis of pressure fluctuation at mixed flow pump vane

T Cl c3 c5

B/ (remin™') A/ (kgesT!)  ESE{H/KPa WRIE{H/kPa & J1 ¥918/kPa Wl /kPa & J1¥I{H/kPa U U5 F /K Pa
7.38 85. 49 8.27 138. 83 4.51 143. 09 5.26
1200 14.55 77.05 5.26 135. 84 3.95 139. 46 3.57
9.19 105. 34 10. 90 146. 67 6.01 151.22 7.89
1500 18.74 90. 86 6.77 141. 44 4.70 144.97 4.70
12.19 147.93 22.75 163.76 9.02 168. 64 13.72
2000 24. 63 123. 16 9.40 154. 63 6. 21 157.76 8. 46
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