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Performance evaluation method of aero-engine test based on artificial
bee colony algorithm

LI Jun, ZHAO Hongjiao, LI Ruijun
(AECC Shenyang Engine Research Institute, Shenyang 110015, China)

Abstract : In order to improve the accuracy of component performance evaluation under a
whole-engine test environment for aero-engine, a performance optimization and evaluation method was
proposed for aero-engine components based on the artificial bee colony algorithm. This method took
the performance parameters of the components to be evaluated as input variables. It utilized an overall
aero-engine performance simulation model combined with the ABC algorithm to optimize and obtain
the optimal set of performance parameters for the components to be evaluated, ensuring compliance
with the accuracy requirements of the test parameters. This method was applied to evaluate the
component performance under the test environment of a core engine. The results show that the
deviation between the evaluated parameters and the measured values remains within 0.95%,

demonstrating the high effectiveness and engineering practicability of the evaluation method. During
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the multi-operating condition optimization process, to balance the accuracy of the entire speed range,
the maximum deviation increases by approximately 0.1%. But the introduction of solution constraints
enhances the authenticity of the performance evaluation and reduces the impact of test uncertainties on
the performance evaluations. Meanwhile, the correction characteristics of component performance

under different inlet temperature environments of the core engine are obtained in the optimization

process.

Key words: aero-engine; component performance evaluation; artificial bee colony algorithm;

deviation ; components performance correction characteristic
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