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Abstract: Light weight and flexibility of the large aircraft make aerodynamic and structural coupling strengthen, as a
result, the coupling effect must be considered while designing the aircraft structure. CFD/CSD coupling method cannot meet
the requirement of the engineering. The surrogate model method has been used in the aerodynamic shape design for its high
efficiency. In the paper, an aerodynamic optimization method based on the Kriging surrogate model was established to opti—
mize the structure stiffness. The method used the maximum expected improvement ( EI) function for adding the sample
points to improve the accuracy of the surrogate model, and adopted the revised particles swarm optimization algorithm. The
results show that the optimization method based on Kriging surrogate model can deal with the complicated problem with
global optimization, and the flight drag coefficient is reduced at cruise state while remaining the lift coefficient and longitu—
dinal stability not worsen.
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Table 1  Aerodynamic characteristics of initial samples

No. C, Cy Co. c,. %
1 0.4144  0.0534 7.44 -4.09 0.550
2 0.4144  0.0556 7.31 -4.05 0.554
3 0.4117  0.0526 7.30 -4.04 0.553
4 0.4137  0.0516 7.32 -4.00 0.546
5 0.4147  0.0515 7.40 -4.08 0.551
6 0.4090  0.0549 7.11 -3.66 0.515
7 0.4119  0.0518 7.38 -4.10 0.556
8 0.4040  0.0527 7.29 -4.02 0.551
9 0.4166  0.0536 7.27 -3.92 0.539
10 0.4057  0.0533 7.28 -4.00 0.549
11 0.4151  0.0525 7.30 -3.97 0.544
12 0.4074  0.0540 7.24 -3.93 0.543
13 0.4132  0.0529 7.30 -3.99 0.547
14 0.4071  0.0555 7.13 -3.76 0.527
15 0.4125  0.0543 7.23 -3.87 0.535
16 0.4120  0.0575 7.04 -3.55 0.504
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Table 2 Comparison of aerodynamic characteristics

between baseline and optimization

types o o C Cha X
baseline  0.4101  0.0511 6.835 -3.28 0.479C,
optimization 0.4101  0.0497 7.40 -4.10 0.554C,
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