5 44 [AlIA IR A / 2SS S = L— g VS LT 4 2012 isCaE 219

Kriging ;&% FAL 1z Multi-Fidelity 28 DR EHEADRETE
BEEREERRET~DER

BAFE (BHKA - B, WEFITFM(APGIUAXA), £IEiE (FHX)

Development of Multi-Fidelity Aerodynamic Design Optimization
Using Kriging Method for Supersonic Wing

Hidehiro Takagi (TMU), Yoshikazu Makino (JAXA), Masahiro Kanazaki (TMU)

ABSTRACT

Multidisciplinary design optimization (MDO) is a practical key technology for the design of a supersonic transport
(SST). The computational cost of MDO including aerodynamic design, however, should be expensive with
high-fidelity CFD simulations. Therefore, surrogate models, such as response surface method or Kriging method are
promising techniques for efficient MDO. Nevertheless, the computational cost will be still expensive to conduct the
MDO using a surrogate model in practical time period because a lot of CFD calculations are required for global
search. In this study, a fusion of the database with a low-cost/ low-fidelity solver and a high-cost/ high-fidelity solver
in the Kriging model is considered to develop a more efficient global exploration method. A test problem with
mathematical equation models and a practical acrodynamic design problem of a supersonic wing are carried out to
investigate the efficiency of the proposed method. In the supersonic wing design, a linear panel method and a
structured Euler CFD solver are employed as a low-fidelity and a high-fidelity solver, respectively. As a result, the
total computational cost is drastically reduced with the multi-fidelity method while the same optimum solutions can
be explored as those with a single-fidelity optimization.
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