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Experiment for hydraulic vibration on

rocket engine feed pipe-Venturi tube system after pump
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(Science and Technology on Liquid Rocket Engine Laboratory,
Xi’an Aerospace Propulsion Institute,

China Aerospace and Technology Corporation, Xi'an 710100, China)

Abstract: In order to investigate the dynamical characteristics of the feed pipe - Venturi
tube system after pump in a liquid rocket engine, hydraulic vibration experiment were con-
ducted. By generating hydraulic vibration signal after Venturi tube, the pressure fluctuation
data at the feed pipes and the thrust chamber manifold were measured, and the transfer func-
tion for disturbing this system dynamics was established. The test results indicated that the
first resonant response was the main characteristics for the feed system, and the high order
resonant peak was unobvious. At the resonant frequency, the pressure oscillation amplitudes
were quite high between Venturi tube and main valve, and increased along the flow direction
before main valve, but decreased after main valve. A phenomenon of pressure fluctuation
transmitting upstream through Venturi tube was discovered. Even the Venturi tube was un-
der the cavitation condition, partial pressure fluctuation could transmit upstream through it,
while the Venturi tube also had an evident insulated effect for the whole feed pipe. When the

cavitation allowance of Venturi tube was excessively big, the Venturi tube outlet condition
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was changed from acoustic closed boundary to acoustic open boundary.
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Fig. 1

Schematic of the hydraulic vibration experiment system
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Fig. 3 Time-frequency analysis of the pressure oscillation data
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