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Abstract: In view of the irreversibility of solid propellant engine ignition in solid-liquid bundled launch vehicle, a
liquid engine health diagnosis system based on triple modular redundancy architecture is firstly proposed to improve the
reliability and safety of launch vehicle. After the liquid engine is ignited, the engine status is diagnosed by the onboard
health diagnosis system according to the red line algorithm. Then, the solid propellant engine is ignited after it is
confirmed that the liquid engine works under the normal condition. The results of ground engine test and flight test
show that the engine health diagnosis system is accurate and reliable and can detect the working state of liquid engine
timely and effectively without any false alarm or missing alarm.
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Fig.1 Structure of the engine health diagnosis system
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Tab.1 Malfunction modes of liquid engine
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Tab.2 Parameters of engine health diagnosis
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Fig.2 Time requirement of engine health diagnosis
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Fig. 4 Functions of the health diagnosis controller
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Fig. 5 Hardware architecture of the health diagnosis controller
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