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In order to realize next—generation aircraft with high—aspect—ratio and large—deformable wings, not
only large deformation simulation at the design stage but also large deformation control based on
real—time measured values and mathematical models is required. However, in the conventional model
aiming at deformation analysis only, a vector that cannot be measured in aircraft operation was used
as a variable. This research has two objectives. The first objective is to propose a mathematical
modeling theory that consistently enables large deformation analysis and large deformation control
of next—generation aircraft wings. The second objective is to demonstrate the accuracy of the proposed
model by conducting wind tunnel experiments. To achieve the first objective, we propose

“vector-strain transformation” that converts a vector into a strain that can be measured in
real-time aircraft operation. The simulation time of the proposed strain—based model is 97% shorter
than that of the conventional vector—based model. To achieve the second objective, we used a large
wind tunnel at the Institute of Fluid Science, Tohoku University and built a small wind tunnel in
our laboratory. Simulation and experimental tendencies were found to be in good agreement.
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