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Advance in the full-field intelligent sensing for large-scale wind tunnels

Yang Hua Huang Yong’'an
(State Key Laboratory of Digital Manu facturing Equipment and Technology ,

Huazhong University of Science and Technology s Wuhan 430074)

Abstract Large-scale wind tunnels are strategic facilities to solve the design and verification of high-speed
flight vehicle, and the complexity of aerodynamic shape and non-standard structure of advanced aircraft has
brought great challenge to its full-field distributed parameter measurement, including the stress field,
strain field, temperature field and flow distribution on the model surface, and the structure and velocity in-
formation of aerodynamic flow field around the model. Additionally, the accuracy of measurement data vali-
dation needs to be solved. This article discusses the flexible sensor measurement technology and non-con-
tact optical measurement technology. Large-area, flexible sensors are utilized to obtain physical field distri-
bution on the aircraft surface, and PIV technique to obtain the flow field around the aircraft, to realize real-
time, quantitative information display of full-field physical parameters. The measurement data are com-

pared and integrated with computational simulation or flight database, to reach online sensing of aerody-
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namic characteristics. Full-field measurement technology will improve the acquisition ability of test data of
wind tunnels, and break through the limitations of traditional measurement system, and lay a foundation

for intelligent operation of large-scale wind tunnels.

Key words wind tunnel test; smart skin; PIV; non-contact measurement; flexible electronics
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