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Variable Cycle Engine Decoupling Control Method Based on Improved NS-SOMA
HE Feng—lin, LI Qiu—hong, CHEN Shang—xi
(Jiangsu Province Key Laboratory of Aerospace Power System,Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

Abstract: Aiming at the control structure problem of XTE76 variable cycle engine,the decoupling control method between two blocks
was studied. The structure of state feedback controller was designed based on the internal model principle. Aiming at non—overshoot fast
tracking and coupling suppression,an improved multi—objective optimization algorithm of Non—dominant Sorting Self—organizing Migration
Algorithm (NS-SOMA) was proposed. The convergence speed and precision of the algorithm were improved by selecting migration particles
evenly according to the Euclidean distance from the leader in each generation. In this way,the parameters of the controller were optimized,
and the coupling between the blocks was effectively suppressed. Meanwhile,the three variable control method without blocking of variable
cycle engine was studied, and the coupling between loops was suppressed directly by multi—objective optimization. The simulation verification
was carried out based on component level model of a certain variable cycle engine. The results show that the structure without blocking is
superior to the other two structures. Compared with the blocking control structure,the maximum coupling is reduced by 30% ,which
indicates that multivariable integrated control can make full use of the modern control theory to solve the coupling problem between loops.
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