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Temperature control of oxygen-riched gas during complete self

start-up process for staged combustion cycle engine
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Abstract: To avoid the ablation during the complete self-starting process of staged combustion cycle
engine using an oxidant gas generator, it is necessary to study the method of reducing the peak tempera-
ture of oxygen-riched gas. Using the mature mathematical model of engine components, a transient simu-
lation model of engine self-starting process was established, and it was validated by the test data. Based
on the calculation results, the temperature change of oxygen-riched gas in the generator during the start-up
process was analyzed, and the reason for the three temperature maxima was further analyzed. The influence
of different starting parameters on the peak temperature of oxygen-riched gas was analyzed by means of the
numerical simulation. The results show that several solutions could be taken to control the peak temperature
during start-up process, including improving the oxidizer flow and slowing down the growth rate of seconda-
ry fuel flow. The specific measures include increasing the oxidizer tank pressure, reducing the length of
supply line, increasing the actuation pressure of stage valve and reducing its conversion rate.
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Fig.1 System diagram of complete self-starting scheme
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Fig.2 Turbine pump speed and gas pre-injection pressure
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Fig.3 Gas temperature and fuel flow in gas generator
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Fig.4 Influence of oxidizer tank pressure on gas tempereture
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Fig. 5 Influence of supply line length on gas temperature
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Fig.7 Influence of conversion pressure on gas temperature
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