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Abstract. Particle concentration has any effect on turbulence characteristics of the oil, by using Hil-
bert-Huang method, the pressure signal of oil pulsating flow with different particle concentration was
analyzed, and the law of particle concentration effect on vibration characteristics of pressure signal
was discussed. Using empirical mode function, Hilbert transform and envelope demodulation method,

the Hilbert spectrum and energy characteristics of oil pressure signal was obtained, analyzes the ener-
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gy distribution of the pressure signal of oil containing different particle concentration, and the charac-
teristics of frequency modulation and amplitude modulation, and the instantaneous frequency of the
modulating signal were analyzed. The results showed that each intrinsic mode function (IMF) compo-
nent is divided into three signal characteristic bands as the characteristic vector using IMF energy;
with particles concentration increased, the time variation of the each order IMF component of pressure
signal of oil pulsating flow of develops gradually from high band of modulation features to low band,
cumulative distribution of high-frequency district of marginal spectrum of pressure signal stables basi-
cally range within 0. 7. Moreover, as the middle-frequency district decreased, the low-frequency dis-
trict tended to increase. The average amplitude of the high-frequency district of the marginal spectrum
rendered first increased and then decreased as the particle concentration of oil increased, and the am-
plitude of the middle- and low-frequency components increased. The instantaneous energy spectrum of
the pressure signal in different frequency bands was integrated to obtain the total energy of the pres-
sure signal that decreased as particle concentration increased and the energy characteristics of the mid-
dle-frequency district declined. Oil pressure signals with different particle concentrations have modula-
tion characteristics. The instantaneous frequency mean value of the Hilbert envelope demodulation
signal first increased and then decreased.
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Fig. 2 Front panel of collection system
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Tab.1 Mean value of instantaneous frequency of pressure signal IMF with different particle concentrations
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14.40X107% 256.890 4 163.986 0 74.898 0 35.907 3 15.8809 6.9176  3.9208 1.9112  0.967 3
28.50X 107" 267.886 7 165.137 4 79.909 3 34.9938 14.9912 8.8947 4.9645 2.8536  0.9377
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Tab. 2 Cumulative distribution of IMF region and its marginal spectrum of pressure signals
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Tab.3 Each IMF energy and regional energy distribution
IMF1  IMF2 IMF3 IMF4 IMF5 IMF6 IMF7 IMF8  Hfge IME IME IME

1%~3%4%~6%7%~8%

0.648X107° 7.2239 2.8380 1.8831 1.1404 0.5822 0.6585 0.144 8 0.004 5 14.4755 82.452 716.436 2 1.111 2
0.971X107° 10.906 9 3.374 7 1.448 5 0.8458 0.7901 0.306 1 0.041 1 0.0509 17.764 0 88.550210.9321 0.5177
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28.50X107° 7.4832 2.3757 1.2531 0.7676 0.2949 0.126 0 0.024 1 0.049 2 12.373 6 89.356 7 9.556 9 1.086 4
PRl 1.3787 0.3059 0.2687 0.1581 0.1795 0.1800 0.0550 0.0238 1.9104 2.5547 2.4148 0.5111
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