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oxidizer-rich preburner

LIU Shang, LIU Hong-jun, WANG Hai-yan
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: In order to investigate the dynamical characteristics of LOX feed system for the oxidiz-
er-rich preburner, the transfer matrix models were established by detailedly considering the flow
progress in LOX manifold and the injector dynamic component. The frequency response characteris-
tics of the system under the gas generator pressure disturbance were computed. The influence of LOX
manifold volume, injection pressure drop, injection inertia and engine thrust level on dynamic re-
sponse of the LOX feed system were analyzed. The results indicate that, due to the large volume of
LOX manifold, the LOX injection admittance is mainly depended on the dynamic characteristics of
manifold and injector, and outlet flow rate has high response amplitude in wide frequency range. If
the manifold volume is enlarged, the outlet flow rate amplitude is increased and the pressure response
amplitude is reduced. If appropriately improving the injection pressure drop or the injection inertia,
the amplitude of LOX injection admittance can be decreased. At the low thrust level, the outlet flow
rate amplitude enlarges at 300~800 Hz, which is a disadvantage to the coupled stability within the fre-
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Fig. 2 Diagram of parallel flow paths
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Fig. 3 Transfer matrix modules of liquid oxygen feed system
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Fig. 4 Response of liquid oxygen flow rate at outlet
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Fig. 5 Response of liquid oxygen manifold pressure
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Fig. 10 Influence of oxygen manifold volume
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Fig. 11 Influence of injector inertia length
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