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Abstract: The low bypass ratio turbofan engine for military use maintains stable thrust in the case of compo-
nent performance degradation, which can effectively ensure the combat performance of the fighter. A reasonable con-
trol plan can help achieve this goal. To this end, the thrust calculation formula is derived, and the thrust performance
changes of several classical maximum state control plans are analyzed and compared theoretically under the condi-
tion of component performance degradation. The theoretical analysis shows that the maximum state control plan,
which controls the engine flow rate and engine pressure ratio, can maintain the thrust better under the condition of en-
gine degradation compared with the maximum state control plan whose controlled variables are high—pressure rotor
speed and turbine drop pressure ratio (or low—pressure rotor speed). The simulation results show that under the condi-

tion of performance degradation of different components, the maximum range of thrust change at the maximum state
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control plan for controlling engine flow and engine pressure ratio is only —2.04%, while it at the maximum state con-

trol plan is as high as 6.9% when the controlled variables are high—pressure rotor speed and turbine drop pressure ra-

tio (or low—pressure rotor speed). In contrast, the maximum state control plan, which controls the engine flow rate

and engine pressure ratio, can effectively ensure the stability of engine performance and has stronger robustness.

Key words: Component performance degradation; Control plan; Robustness; Maximum state; Turbofan engine
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Fig.2 Control loop of plan 2
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Fig. 3 F100 maximum state control loop
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Fig. 7 Relationship between controlled parameters and thrust under different degradation conditions of variable fuel
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