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Abstract

This paper presents a gradient-based response surface (GBRS) model and its applications to the aerodynamic design optimization.

Since the widely used polynomial response surface model is continuous and differentiable, the gradients of the original response can

be involved in constructing the quadratic polynomial response surface model. For the quadratic GBRS model, the number of the

required samples depends linearly, instead of quadratically on the number of design parameters. Firstly, the samples are determined

through the modified design of experiment with shortened sampling time to construct the GBRS model. Then function experiments are

performed to evaluate the accuracy of GBRS model and its effectiveness in searching for the global minimum. Finally the gradients

for constructing the GBRS model are calculated by the adjoint method and then an inverse design and an optimization design for

improving the efficiency of a cascade are performed based on the GBRS model and the complex method. Results demonstrate that
the optimization method based on the GBRS model is feasible and effective for obtaining the global optimum with high optimization

efficiency; and the aerodynamic performance of the cascade can be significantly improved.
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