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Abstract: At present. most of the research on aero-engine gas path analysis is based on the steady-state process
of the engine. but the steady-state data is usually difficult to obtain, and some fault features can only be dis-
played in the transient working state, so the transition state data which is relatively easy to obtain can be used to
evaluate the health state of the engine more comprehensively. In the case of a small number of gas path sensors.,
a large number of health parameters are analyzed by using the sequential operating points method, which can in-
crease the available information and reduce the systematic error of parameter estimation introduced by the aver-
age effect of the multiple working points method. An indirect recursive Newton Raphson method is proposed to
enhance the non-dominated sorting differential evolution algorithm to solve the problem of computational conver-
gence in the estimation of large deviation performance degradation health parameters of engines. The results
show that this method can effectively and accurately estimate a large number of health parameters in a large de-
viation range by using engine transition state data under the condition of limited number of gas path sensors.
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turbofan engine
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