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Construction of a Numerical Prediction Model for
Wind Resistance Losses in High-Speed Gearboxes and
Optimization of Low-Loss Configurations

Ning Wang
Nanjing High-Speed & Accurate Gear Group Co., Ltd., Nanjing, Jiangsu

Abstract: In high-speed gearbox applications such as wind power generation, rail transit, and aerospace systems
operating at elevated rotational speeds, aerodynamic drag loss has become the predominant component of total
power loss, significantly impacting the operational efficiency and service stability of transmission systems. This
study first analyzes the airflow characteristics during gear meshing and the mechanisms underlying aerodynamic
drag generation, elucidating how gear parameters, housing structure, and operating conditions influence drag losses.
Subsequently, a computational fluid dynamics model tailored to the transient gear meshing process was developed,
with experimental refinements applied to optimize the simplified drag prediction model. Finally, multidimensional
configuration optimizations were implemented for gear parameters, internal housing geometry, and a novel oil baffle
design, all aimed at minimizing aerodynamic drag loss.
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