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Abstract ; During the deep-throttling process of staged combustion cycled engine, the system param-
eters vary in a large range. Under the low operating condition, the injection pressure drop and the pres-
sure drop of feed system throttling element are relatively low, so the coupling instability between the pro-
pellant feed system and the thermal component is easy to occur. For the 10: 1 deep-throttling oxygen-en-
riched staged combustion cycled engine, the coupling stability of the after-pump feed system and the gas
system within the full operating range was studied by Nyquist stability analysis method. The results show
that the stability margin of the closed-loop system composed of the fuel feed circuit and the gas circuit is
low under low operating conditions of the oxygen-enriched staged combustion cycled engine. The system
stability margin is able to be enhanced by improving the evaporation and combustion effect of the gas gen-
erator to shorten the time lag, increasing the gas residence time, and increasing the pressure drop near
the gas generator.
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Fig. 1 Schematic diagram of engine system
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Fig. 2 Closed loop of feed system and gas system
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Fig. 3 Admittance of liquid oxygen feed system and

gas system of all conditions
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Fig. 4 Admittance of fuel feed system and gas

system of all conditions
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Fig. 5 Admittance of fuel feed system and gas

system at 10 % condition
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of different supply system pressure drop
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