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Correction of Aeroengine Model Based on Differential Evolution Algorithm
ZHU Zheng-chen, LI Qiu—hong, WANG Yuan, Pan Peng—fei
(Jiangsu Province Key Laboratory of Aerospace Power Systems, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to enhance the accuracy of the model, Differential Evolution (DE) algorithm was used to modify the component
characteristics of an aeroengine. DE algorithm was improved , the broken line style across-variable was put forward, the optimization ability
of the algorithm was increased. A variable step-size Newton-Raphson iteration algorithm was proposed based on the variation tendency of
the residue errors norm of the balance equations, which could adjust step-size of Newton-Raphson resulting in improving the convergent
ability and convergent speed of the model. At the design point, the characteristics correction coefficients of components, air-entraining
correction coefficients and pressure recovery correction coefficients were optimized to achieve high matching accuracy of engine model
outputs to test data. The simulation results show that the model based on variable step-size Newton-Raphson method could achieve better
convergent performance with less time. After correction of aeroengine model, the maximum error was reduced to 1.3762 % ,which satisfied
the modeling requirement.

Key words: Differential Evolution(DE )algorithm; Newton-Raphson method; components characteristics modification; across-variable
in broken line style; performance simulation model; aeroengine
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