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partial derivative calculation method for iterations is developed to handle the influence of iterations on parameters. The derivative
calculation and the aerothermodynamics calculations are combined in the component level model with fixed number Newton-Raphson (N-
R) iterations. Mathematical derivation and simulations show the convergence ability of proposed method. Simulations show that comparing
with the linear parameter varying model and centered difference based state space model, much higher accuracy of proposed online
modelling method is achieved. The accuracy of the state space model built by proposed method can be maintained when the step
amplitudes of inputs are within 2%, and the responses of the state space model can match those of the component level model when each
input steps larger amplitudes. In addition, an online verification was carried out to show the capability of modelling at any operating point
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