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Abstract: In order to improve the robustness in the solution process of the gas turbine performance digit-
al twin, a construction method of the gas turbine performance digital twin based on the enhanced general-
ized Newton method is proposed. First, select the generalized Newton method as the solution method of
the performance digital twin; Secondly, on the basis of the generalized Newton iteration method, adjust
the slope of the implicit nonlinear equation corresponding to the curve tangent to improve the initial value
setting method of the generalized Newton method; Finally, construct the performance digital twin, and
embed the enhanced generalized Newton method into the performance digital twin. The proposed method
is verified by the testing data of the PGT25 + gas turbine. The results show that after expanding the initial

value range, the simulation accuracy of the performance digital twin based on the enhanced generalized
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Newton method is still consistent with the original method , which can improve the robustness of the per-

formance digital twin,and expand the application scope of performance digital twins.
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Fig. | Enhanced generalized Newton method flow chart
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Tab. 1 Convergence domain intervals under different

working conditions
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Tab. 2 The initial values of generalized Newton method
and enhanced generalized Newton method and their

dependency relation to convergence domain
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Tab. 3 Comparison of simulated results( under working

condition of 1.0)
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