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Effect of PSD on Acoustic Cavitation Surge in Inlet Pipe of Turbopump

Yoshiki YOSHIDA™', Tetsuya FUIIWARA * and Hideaki NANRI"

Abstract

To investigate the effect of PSD on acoustic cavitation surge in turbopump, we conducted analyses with the
resistance of PSD as a parameter. Consequently, we found that patterns of the acoustic cavitation surge were
classified into three types by the value of the resistance. (1) First (the resistance of the PSD is smaller.), when
the frequency of the inertial cavitation surge between the PSD and the turbopump coincides with the acoustic
natural frequencies between the tank and the PSD, the acoustic cavitation surge onsets between the tank and the
PSD. (2) Second (the resistance of the PSD is middle.), the inertial cavitation surge which occurs between the
PSD and the turbopump is suppressed by the resistance of the PSD. However, when the frequency of the inertial
cavitation surge between the PSD and the turbopump coincides with the acoustic natural frequencies between
the tank and the turbopump, the acoustic cavitation surge onsets between the tank and the turbopump. (3) Third
(the resistance of the PSD is larger.), when the effect of the PSD is lost, the acoustic cavitation surge just occurs
between the tank and the turbopump with several harmonic frequencies.
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Fig. 1 Mode shape of pressure oscillation with PSD
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Fig. 2 Simple analytical model with PSD Fig. 3 Schematic of PSD model
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Fig. 4 Cavitation characteristics (K and M) obtained with quasi steady state CFD analysis
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Fig. 5 Example of pressure waveform at turbopump by nonlinear analysis
(6/6p=3.0, at the turbopump)
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Fig. 6 FFT results of pressure waveform of the turbopump (6/6p=3.0) at various times ®
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(b) Analytical results of frequency and damping rate applying PSD, K4, psp X 10.
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(c) Analytical results of frequency and damping rate applying PSD, Ko psp X 10°.
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(d) Analytical results of frequency and damping rate applying PSD, K¢ psp X 10°.

Fig. A-1 Linear analytical results, showing trend analyses on K;.,, psp from [8]
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Fig. B-1 Comparison of frequency between experimental results with PSD and analytical results from [6]
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Fig. B-2 Comparison of frequency between test data without PSD and analytical results (cwz) from [5]
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