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Static Aeroelastic Deformation Effects in Preliminary Wind-tunnel Tests
of Silent Supersonic Technology Demonstrator.

Yoshikazu Makino, Keisuke Ohira, Takuya Makimoto, Toshiteru Mitomo

ABSTRACT

Effects of static aeroelastic deformation of a wind-tunnel test model on the aerodynamic characteristics are discussed in wind-tunnel tests
in the preliminary design phase of the silent supersonic technology demonstrator (S3TD). The static aeroelastic deformation of the main
wing is estimated for JAXA 2m x 2m transonic wind-tunnel and 1m x 1m supersonic wind-tunnel by a finite element method (FEM)
structural analysis in which its structural model is tuned with the model deformation calibration. Aerodynamic load of the wing and the
deformation effects on the aerodynamic forces are estimated by a simple acrodynamic model in which the surface pressures of the wing are
interpolated from some Euler CFD calculation results of different angle of attacks. The estimated deformation effects improve the
agreement of the measured and predicted aerodynamic performance. Further development of the aerodynamic/structural estimation tool for
wind-tunnel testing is advanced by the full potential aerodynamic analysis tool and FEM structural analysis tool in order to improve the
accuracy of the deformation effects evaluation in view of the efficiency for the practical application. The results of the wing deformation
estimated by the normal iteration of the aerodynamic and structural analysis agree well with those estimated by the simple aerodynamic

model.
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