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Numerical Analysis of Cavitating Centrifugal Pump
(2nd Report, Pump Unsteady Characteristics)

Teiichi TANAKA*®, Lijun LIU, |
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*> Department of Mechanical and Electrical Engineering, Yatsushiro National College of Technology,
2627 Hirayamashinmachi, Yatsushiro-shi, Kumamoto, 866-8501 Japan

An improved cavitation model described in the 1st report was applied to study the frequency
response of a cavitating centrifugal pump to rotational speed. The responses of flow rate and total
head rise across the pump were calculated by a liquid/vapor interface tracking method coupled with
the unsteady Reynolds Averaged Navier-Stokes equation. Calculated responses of flow rate and
total head rise were compared with the corresponding experimental ones, and showed reasonable
agreement with measured data. Frequency response of the cavitating pump to rotational speed was
discussed based on the calculated and measured characteristics.
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Table 1 Specifications of the test pump

Suction diameter 65 mm
Discharge diameter 50 mm
Impeller:
Outer diameter 223 mm
Outer passage width 11 mm
Rating:
Rotational speed 1780 rpm
Flow rate 0.56m3min
Total head rise 170m

Specific speed 156 (rpm, m 3min, m)

Fig.1 Schematic view of the test setup and instrumentation system
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Fig.4 Time histories of N, @s, Qq, ¢ and H, during sinusoidal change in rotational speed [¢=0.10, f/(¢NnNo):4.‘29(f

=8.0 Hz), AN/Noy=0.114 and ¢wo/p,=1.0]
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Fig.5 Dynamic relationship between Qa and H, during sinusoidal change in rotational speed
(6=0.10, AN/Ny=0.114 and éno/¢r=1.0)
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Fig.6 Effect of ¢ on frequency response of a cavitating centrifugal pump for sinusoidal change in rotational speed
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