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Thrust Asymmetry Compensation Control Based on Engine Performance
Deterioration Mitigating Control Technology

Li Ruichao, Guo Yingqing
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Research of thrust asymmetry compensation control system based on turbofan engine performance de-
terioration mitigating control(EPDMC) technology is conducted in order to solve twin engine thrust asymmetry
due to different degree of deterioration. An outer thrust loop based on nominal control system is investigated,
which manipulates thrust indirectly and minimizes thrust asymmetry through setting expected thrust followed by
twin engine. Then key technology including thrust setting, parameter estimation and speed command modifica-
tion is introduced. Simulation performed under MATLAB/Simulink conditions indicates the control system
mentioned above could minimize thrust asymmetry under limits of engine parameters through setting expected
thrust followed by twin engine, which meets the design requirement of automatic thrust synchronization,
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Fig.1 Twin-engine thrust asymmetry

compensation control system
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Fig.2 Logic diagram of expected thrust setting module
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Fig.4 Improved hybrid Kalman filter structure
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Fig.5 Logic diagram of improved hybrid Kalman filter
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Fig. 6 Curve of parameter estimation utilizing hybrid Kalman filter
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Fig.8 Twin-engine parameters with high degree of degradation
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