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Linear correlation analysis of turbopump vibration
param eters and statistical features
XIE Guang-jun HU N ao~qing Q N Guo-jun

( Inst ofM echanical and E lectrical Engineering NationalUniv of Defence Technology Changsha 410073 China)

Abstract  In order to abscind the redundant vibration paran eters and statistical features and enhance the real tine ca-
pability of tuthopum p fault detection the linear correlation hypothesis testmodelwas built W ith the help of this model and
Liquid Rocket Engine ( LRE) historical test data the Inear correlation hypothesis testing of 7 tuthopum p vibration param eters
and that of 13 traditional statistical features were perfomed here Then the wbopump fault detection sensitivity and stab ility
of statistical features and the nom ality of wrbopump vibration datawere also analyzed The dala statistic analysis results show
that amajority of urbopum p vibration and statistical features are evidently linear correlation and the am plilude statis-tical fea-
tures fault sensitivity is weak but their fault stability is strong while the dinensionless ones are just the contrary W hat’ s
more the nomal mibopump vibration data ohey nomal distrbution  however the abnom al ones do not obey nom al distrbu-
tion anymore Sg 3 vibration parameters and 3 statistical features which are w eak linear correlation and well reflect the faulis
characteristic are selected for the LRE twihopunp fault detection

Key words Liquid propellant rocket enging Tutbopump Reaktine fault detection’
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Table 3 Features linear correlation coefficients for axial vibration of hydrogen turbopump
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Table4 p values for hypothesis testing of features linear correlation coefficients on axial vibration of hydrogen turbopump
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Table 5 Turbopump fault sensitivity and stability of

statistic features
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Fig 5 Step response of NL (H =18 OkmMa= 1 5)
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Fig 6 Step response of NL(H = 18 OkmMa= 1 5)
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