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Some key structural mechanics problem in design and construction of large wind tunnels

Guo Xu Zhao Yan

(Department of engineering mechanics »

Wang Yuefang
Dalian University of Technology -
State Key Laboratory of Structural Analysis of Industrial Equipment , Dalia 116023)
Abstract Under the demand of developing large airplane and high-speed aircraft in China, it is in urgent
need to design and build large-scale high Reynolds number cryogenic transonic wind tunnels. Since a wind
tunnel has a very complex structure and its operating condition is changeable, the related structural me-
chanics problems are particularly prominent. Based on the fruit of the 185" “Shuangqing Forum” of Nation-

al Natural Science Foundation of China, some recent progresses and achievements are discussed in this
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paper, including multi-physics coupling effect of large-scale wind tunnel structure, structural design of aer-
odynamic elasticity model, vibration induced by fluid-structure interactions., design and optimization meth-
od for wind tunnel structures, and the dynamics of special wind tunnel equipment. Furthermore, some key

structural mechanics problems in design and construction of large wind tunnels are also summarized.

Key words wind tunnel; multi-physics field; structural optimization; structural dynamics.
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