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Simulation analysis on operating characteristics

of gas-filled accumulator system
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Abstract; With the POGO stability of a large launch vehicle as research background, the simulation
analysis of a gas-filled accumulator was carried out without any application in China. On the basis of
building the dynamic model of a gas-filled accumulator, the accuracy of simulation was validated by using
the relevant parameters of the space shuttle main engine. The influences of the accumulator on the natural
frequency of a propulsion system and the frequency characteristics of propulsion systems of four different
pressure accumulators were calculated. The effects of injection flow rate, injection temperature, venting
flow rate and venting time on the dynamic characteristics of accumulator were investigated. The simulation
results indicate that the compression capacity of the accumulator’s pneumatic die cushion at the bottom of
overflow holes decreases with the increase of the inlet pressure. Besides, the gas-filled accumulator can
more effectively avoid the intersection of propulsion system frequency and vehicle structural frequency in
comparison with traditional accumulator. The research results have a certain reference significance for the
development of gas-filled accumulator.
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two gas-filled accumulators
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Fig. 2 Natural frequencies and damping ratios of

propulsion system
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Fig. 3 Dimensionless natural frequencies of

propulsion system
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Fig. 5 Frequency curves for propulsion systems of different accumulators
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Fig. 6 Structure of accumulator-overflow pipe
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Fig. 7 Variation of pneumatic die cushion

volume with different relative characteristic volumes
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Fig.8 Variation of pneumatic die cushion

volume with different injection flows
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