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Research on the Prediction Model for Windage Power Loss in High-Speed
Planetary Herringbone Gears

ZHANG Yuzhong', LI Linlin', YE Yuanjun®
(1. School of Artificial Intelligence, Xian Aeronautical Polytechnic Institute, Xi’an 710089, China;
2. Shandong Taisheng Marine Cable Co. , Ltd. , Weihai 264206, China)

Abstract; Planetary herringbone gear transmission systems have the characteristics of high load capacity, smooth trans-
mission, high efficiency, and low noise. As main transmission systems, they are widely used in geared turbofan (GTF)
aero-engines and helicopter reducers. With an excessively high gear linear velocity, there are {riction losses during the mes-
hing of herringbone planetary gears. including the wind resistance power loss of the fluid on the gears. To further improve
theoretical methods for analyzing and predicting windage loss and achieve drag reduction, with a disk as the basic analytical
model, assuming the boundary conditions of fluid motion, the tooth surfaces, relief groove surfaces, gear and faces, and
circumferential surface of herringbone gears are taken as the research objects to independently construct a wind resistance loss
prediction model. The accuracy of the prediction model is verified through computational fluid dynamics (CFD) analysis.
Simulation analysis shows that for a single gear, its tooth surface windage loss reaches the maximum, accounting for ap-
proximately 90. 6 % of the total windage power loss. Moreover, this model reaches the maximum error between the calculat-
ed and simulated values by about 8. 3%, indicating a good accuracy.

Keywords: high-speed planetary herringbone gears; windage power loss; prediction model; construct; CFD simulation
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