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Design and Fluid-solid Coupling Simulation Analysis of Miniature Calibration Wind Tunnel
HAO Chunsheng, LI Huijun,ZHANG Sicong, HU Jie

(Institute of Astronautics,Nanjing University of Aeronautics and Astronautics,Nanjing 210016, China)
Abstract: To calibrate the wind speed sensor, a portable low-speed calibration wind tunnel is designed. The size level of the wind
tunnel reaches the desktop level. The axial fan is used in it as the power section. The impeller of the power section of the micro—
calibrated wind tunnel equipment is parameterized. A three-dimensional model is established. Combined with the 3D printing material
parameters ,CFX and Static Structural in ANSYS Workbench are used to simulate and analyze the one-way fluid-solid coupling. The
internal flow field of the blade is analyzed, and the aerodynamic pressure and the pressure distribution on the blade surface are
calculated. The pressure distribution nephogram and the pressure deformation nephogram of the blade in consideration of the effect
of fluid-solid coupling are obtained. The modal analysis of the impeller structure made of resin material is carried out, and the natural
frequencies and the first six modes of vibration are obtained. The feasibility of using 3D printing material as blade material is verified.
Keywords: axial fan; CFD; fluid solid coupling; modal analysis
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