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Abstract: The rugged working environment in the flight course of liquid vehicle often causes engine thrust
dropping or prematurely shutting down and other working faults. The introduction of redundant propulsion technol-
ogy can ensure that the vehicle works normally after the engine has failed, which leads to great improvement in
the reliability of liquid vehicle. The propellant crossfeed of liquid vehicle with redundant propulsion system was
discussed. The dynamic models of propulsion system of liquid vehicle under three different working modes : inde-
pendently working (Mode 1) ; when one booster engine faults, tanks of the booster will supply the superfluous
propellants to the engines of core circuit (Mode 2) ; the propellants in all engines are supplied from the boosters
for early separating boosters (Mode 3) were established by the finite element technology. The frequency charac-
teristics were analyzed by the numerical method. The results show that the distribution of similar frequencies is

more concentrated under Mode 1, and is more dispersed under two other modes. In addition, by comparing the
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capability of changing frequency for the accumulator energy value under the three working modes, the conclusion

can be obtained that the capability under Mode 1 is the best, while it is the worst under Mode 3.

Key words: Liquid rocket propulsion; Redundant design; Crossfeed; Propulsion system; Finite ele-

ment method; Frequency characteristic
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Fig. 1 Scheme of crossfeed system
1) Tank, 2) Main duct, 3) Crossfeed duct (line 1),
4) Crossfeed duct (line 2), 5) Crossfeed duct (line 3),
6) Crossfeed duct (line 4), 7) Accumulator, 8) Bellows,
9) Pump, 10) Engine, 11) Check valve, 12) Separating valve,

13) Isolating valve
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Fig. 3 Schematic diagram of crossfeed system under different working modes

A) Compressible duct, B) Tank (one outlet), C) Tank (two outlets), D) Tank (four outlets), E) Thrust chamber, F) Bellows-compressible duct,
G) Compressible duct-bellows, H) Junction-compressible duct (one inlet two outlets), I) Junction-compressible duct (two inlets one outlet),

J) Elbow-compressible duct, K) Junction-accumulator, L) Pump-incompressible duct
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