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Abstract: Aero—engine performance optimization control can fully tap the engine potential and greatly im-
prove the engine performance. The fuel consumption rate is an important technical index of the engine. To opti-
mize the fuel consumption rate, its economic significance and combat effectiveness are obvious. The fuel saving
characteristics of the engine under the condition of aircraft cruising are studied, and the fuel consumption rate is
minimized on the premise of ensuring the constant thrust and safe work of the aero—engine (such as ensuring that

the engine does not exceed the temperature limit, does not overturn, does not surge, etc). Based on the nonlinear
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mathematical model of a double—rotor hybrid exhaust turbofan engine, a hybrid optimization algorithm based on
genetic algorithm—sequential quadratic programming (GA—SQP) is proposed, which gives full play to the advan-
tages of genetic algorithm and SQP algorithm. At the same time, the shortcomings of the two algorithms are over-
come to a certain extent, and the optimization algorithm is simulated and analyzed by Matlab. After the perfor-
mance optimization control of aero—engine minimum fuel consumption mode is studied at 10 randomly selected
flight state points, it is found that the optimal control method based on GA=SQP hybrid algorithm can reduce fuel
consumption by 3.61% on average ( 3.68% in the optimal control method of genetic algorithm).The average time
of the optimal control method based on GA=SQP hybrid algorithm is 23.4% of that of the optimal control method
based on genetic algorithm. The simulation results show that the optimal control based on GA-SQP hybrid algo-
rithm does not need to set the initial solution artificially, which can not only achieve the same optimal control ef-
fect as the optimal control based on genetic algorithm, but also greatly reduce the amount of computation and the
calculation efficiency is improved.

Key words: Turbofan engine; Nonlinear mathematical model; Performance seeking control; Hybrid al-

gorithms; Minimum fuel consumption model
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