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High Frequency Signal Analysis of LOx Pump
for Liquid Rocket Engine under Cavitating Condition

Dae-Jin Kim* - Byung Yun Kang* - Chang-Ho Choi*'

ABSTRACT

High frequency signals are analyzed which are measured at the inlet / outlet pipeline and pump
casing during cavitation tests of the LOx pump for the liquid rocket engine. RMS values of data are
shown according to the cavitation number. RMS values of the synchronous frequency, its harmonic
frequencies and frequencies of cavitation instabilities are also calculated. The pressure pulsations of the
inlet and outlet pipeline are affected by cavitation instabilities. 3x component is predominant in the
outlet pulsation sensor since 3x component generated at the inducer is amplified at the impeller. The
cavitation instability is also found at the accelerometer signal of the casing.
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Fig. 1 Layout of LOx pump
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Fig. 2 Piping plan of pump test cell

Fig. 3 Location of high frequency sensors
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Fig. 4 Cavitation curve of LOx pump
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Fig. 5 RMS and order tracking of inlet pressure
pulsation sensor
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Fig. 6 RMS and order tracking of outlet pressure
pulsation sensor
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Fig. 7 RMS and order tracking of accelerometer
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Fig. 8 RMS of specific frequencies of inlet pressure
pulsation sensor
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Fig. 9 RMS of specific frequencies of outlet pressure
pulsation sensor
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Fig. 10 RMS of specific frequencies of accelerometer
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