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Simulation of gear windage losses and its application

LIANG Zuobin, DU Jiajia, GUO Mei

(Key Laboratory for Power Transmission Technology of Aero-Engine,
Shenyang Engine Research Institute,
Aero Engine (Group) Corporation of China, Shenyang 110015, China)

Abstract: Several different types of gears, yet with similar size, were simulated. The
air flow around gear teeth and the pressure distribution on gear teeth surfaces were studied.
The windage losses of a specific internal bevel gear adopted in an aero engine was calculated.
Result showed that, gear windage losses were consist of pressure loss and viscous force loss,
and viscous force loss occupied ratio of 4% —17%. 60% difference in windage losses of heli-

cal gears with opposite hand of helix suggests the effect of wall. Windage losses for internal

bevel gear in aero engine occupied about 49% of total transmission losses.
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Fig. 1 Schematic diagram of computational model
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Fig. 2 Velocity vector diagram around spur gear
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Fig. 4 Schematic diagram of pressure surface
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