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Material and structural optimization in fan design
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Chapter Chenyu' Xu Tao’  Yu Jinsong’

[Abstract] The material performance analysis, structural design principles, comprehensive optimization
methods, simulation analysis and verification, as well as case studies and case studies in the design of ventilation
fans, are crucial for ensuring the efficient and stable operation of equipment in different environments. The
selection of different materials such as metals, composite materials, and plastics needs to consider their strength,
stiffness, corrosion resistance, and other characteristics to meet the fatigue performance and stability requirements
under long—term continuous loads. The structural design needs to balance the overall layout and aerodynamic
optimization to improve the efficiency of the ventilation fan. Comprehensive optimization comprehensively
improves performance through precise mathematical models and efficient algorithms, while simulation analysis
and verification are ensured through computer simulation to ensure the practicality of the design. Case studies
and case studies further confirm the effectiveness of these methods, providing practical references for ventilation
system design.
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