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A Research on Time Encoded Signal Processing for Real time
Fault Detection of Turbopump

QIN Gue-jun, MA Yuan yuan, HU Niae- qing
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: To increase the validity of reat-time fault detection of turbopump in Liquid propellant rocket engine, a new signal
processing method called modified Time Encoded Signal Processing and Recagnition (TESPR) was presented to extract the features of
vibration signal in real time. To extend the application of TESPR, the constraint about the duration of signal waveform components was
abolished and a new encoding method was advanced. By the test of vibration data from nomal as well as abnormal turbopump, the
stability of this method and its affectivity for fault detection were verified. It shows that ths signal processing method can be applied to
tubopump fault detection.
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Fig. 2 Time sequence of normal turbopump vibration signal
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Fig. 3 Hstogram of symbol sequence for three-group vibration signal of nommal turbopump
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Tab. 1 Probability of coded value from three- group nomal turbopump vibration signal
(s, is coded value, (a) (b) and (c)is the data in figure 2)

Sk 0 2 4 6 8 10 12 14 16 17 18 19 20
(a) 0.055 0185 0210 0170 0095 0065 0.050 0030 0005 0 0.025 0005 0 015
(b) 0072 0163 0196 0220 009 0067 0053 0014 0019 0 0. 005 0 0. 005
(¢ 0069 0187 0247 0206 0073 0041 0046 0014 0009 0005 0009 0 0. 009

sy 21 22 23 24 25 26 27 28 29 31 33 35 39
(a) 0.015 0.005 0010 0010 0010 0005 0 0.005 0.030 0 0 0
(b) 0 0. 005 0.005 0 0.010 0.005 0010 0005 0005 0005 0005 0005 0 005
(c) 0.009 0014 0005 0009 0018 0.009 0009 0 0. 005 0 0.005 0.005 0

2.2
TESPR . 4
, 5(a) (b) , Shannon 0. 0217, 0.0211
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Fg. 4 Time sequence of abnormal turbopump vibration signal
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Fig. 5 Histogram of coded value for tine sequence of abnormal turbopump vibration signal
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