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Application of data assimilation to integration wind tunnel experiment and CFD
toward for unceratinty reduction
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In this study, we proposed a method to integrate experiment and numerical
simulation in the aeronautical engineering field. The integration method was constructed by data
assimilation, which is a statistical method. The purpose of this study is to address issues related
to uncertainties of the experiments and numerical simulations. The effectiveness of the proposed
method was investigated in the separate and transition flow problems. As for the separate flow
problem, we successfully predicted the separated flow around wing-root section accurate by
optimizing the model parameter value in the turbulence model. As for the transition flow problem, we

developed the method to estimate the friction coefficient around the airfoil with the surface
temperature information. And, we conducted the sensitivity analysis of the observation type. Then,
we conducted the experiment to estimate the turbulent intensity for future accurate analysis for

transition flows.
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Experimental velocity data without noise
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