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Dynamical characteristics of flow regulator

in pump feed system
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Abstract; The frequency domain analytical model was developed to describe the dynamical cha-
racteristics of flow regulator and pump feed system. The system's frequency response characteristics
under outlet pressure disturbance and the system inherent stability were investigated. The results show
that, the position of regulator in the feed system has strong influence on the system frequency
characteristics in high frequency range. When total pressure drop of the feed system keeps constant,
enlarging the outlet local resistance's pressure drop can reduce the system resonant peak. Under low

outlet resistance and appropriate pipe length ratio, the spontaneous instability of the system occurs.

WA 2013-08-23; {EEHHE: 2013-10-20
BLWHE: EX 863 HiH (2012AA702302)
B X1 (1984—), B H4, B SRR S A SIHLR S 1E



Fa0% F2 W X

b, % RERENHREREAH

1 RSB R 29

The low the outlet resistance and the long the total pipe length are, the worse the system stability and

the large the unstable region of pipe length ratio become. The mechanism of system instability is that,

with the appropriate pipe length ratio, the acoustic frequencies of the two pipes divided at the regula-

tor second throttle are matching, and the regulator is at the pressure wave antinode with inherent fre-

quency, thus the slider is always under the effect of the same frequency and relative higher amplitude

pressure fluctuation, and the slider produces obvious servo response at the system natural frequency

and cause a positive feedback to the system. If the damping dissipation of the system is not enough,

the coupled instable system is created.
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