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The measurement and analysis of Regenerative Pump Noise
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ABSTRACT

In this paper, the characteristic of the regenerative pump is reviewed by the measurement and the analysis. The dominant noise
sources are harmonic components of the rotating impelier frequency. The acoustic characteristics and the noise source position at the
pump are identified. In order to reduce the high-level peak noise, the interior flow of the pump chamber is analyzed by CFD
(Computational Fluid Dynamics). Acoustic pressure is calculated with Ffowscs Williams and Hawkings equation. As the result of the
analysis, new design of the pump chamber is recommended. The recommended pump is compared with original pump by evaluating
the RMS value of a interior static pressure and the sound pressure level. The new pump chamber recommended by analysis results is
proved by a process of the measurement. The overall SPL of a recommended pump is reduced about 3 dBA.
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Fig. 2 Sound pressure spectrum of
the regenerative pump
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Fig .3 Intensity map of pump

Fig. 5 A site of the pressure
sensor

Fig. 4 Pump modeling
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Fig. 6 Time signal of pressure for
the inlet boundary condition
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Fig. 9 Sound pressure spectrum of the analysis
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Fig. 11 Velocity vector
of a 3cm section

Fig. 12 Static-pressure RMS
value of a 3cm section
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Fig. 13 Sound pressure spectrum of the analysis

Fig. 14 Modified pump chamber
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Fig. 15 Measured sound pressure spectrum of the
Regenerative pump and recommended
chamber model
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