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Fig.1 Sketch of model deformation measurement system
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Fig. 3 Definition of torsional angle and elastic axis displacement
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Fig. 4 Surface mesh deformation of a wing-body model
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Table 1 Experiment conditions

Ma Q/kPa a/ () 8/ (D
0. 10 11.15 2~12 0
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Fig. 5 Spanwise distribution of torsional angle

and elastic axis displacement on front wing
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Fig. 6 Spanwise distribution of torsional angle

and elastic axis displacement on back wing
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Static aeroelastic effects of wind tunnel model on aerodynamic forces

SUN Yan', ZHANG Zheng-yu*, DENG Xiao-gang', YANG Dang-guo®*, ZHOU Gui-yu'

(1. State Key Laboratory of Aerodynamics, China Aerodynamics Research and Development Center , Mianyang Sichuan 621000, China;

2. High Speed Aerodynamics Institute , China Aerodynamics Research and Development Center , Mianyang Sichuan 621000, China)

Abstract;: Based on a model deformation video-measuring system, a method was presented to investigate
static aeroelastic effects on aerodynamic forces based on a model deformation video-measuring system and
computational fluid dynamic. Static aeroelastic deformation of wing tunnel model under aerodynamic loads
was measured by the system and was used to drive the original model surface mesh to move to get deformed
surface mesh for CFD. Then CFD results of aerodynamic forces on original shape and deformed shape were
acquired to investigate the static aeroelastic effects. Analysis on deformation measurements and computation-
al results of a high aspect ratio joined wing shows that the maximum lift coefficient variation occurs near the
maximum attack angle in linear region of lift force while the maximum drag coefficient variation occurs near
the stall angle. The variation of aerodynamic forces caused by static aeroelastic deformation is far beyond the
precision target set for wind tunnel aerodynamic forces tests. So, it is quite necessary to investigate and mod-
ify static aeroelastic effects of wind tunnel model on aerodynamic forces.

Key words: wing tunnel model; static aeroelastic deformation; aerodynamic forces; videogrammetric

model deformation; CFD
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