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Efficiency Optimization of 5 MW Wind Turbine Gearbox
LIANG Wenhong, LIU Kai
(Faculty of Mechanical & Precision Instrument Engineering,Xi’ an University of Technology, Xi’ an 710048, China)

Abstract; With MAAG-type of wind turbine gearbox for 5 MW wind-mill generator as the research objec-
tive, the gear meshing losses, bearing losses and stirring oil loss are analyzed in terms of transmission ra-
tio and torque distribution formula under the friction-free conditions. And the efficiency formula under the
friction conditions is deduced, on the basis of which, the different planetary gear structures(3,4,5 and
mixing) in the case of 5 MW input power are carried out respectively. With the gearbox efficiency as the
major optimization objective, and the gearbox weight as the auxiliary optimization objective, gear matc-
hing optimization is carried out. The planetary structure with maximized efficiency in the front row is cal-
culated in its gear module and checked in terms of strength conditions, whereby the planetary structure
with the maximum efficiency to satisfy all the conditions is derived. Matlab software is used to carry out
the optimization of gear module and efficiency in the pre-requisite for unchanges in total transmission ratio
of gearbox and with the efficiency as the sptimization dojective, and the optimized structure is checked
and tested.
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Fig. 1  Structure diagram of MAAG type

wind turbine gearboxes

Wy WH, Wa, W | ., ws
- A CIRPTTS L
Ty Ty, L2 [T T, Ts
C()b2 sz
Wy = WH,= Wy, Wa, = Wh,
Ty=Tu,+T, To= T,
Wa, | Th,
Wy, H
Ab:al —E
Ty,

B2 MAAG U S A 1 ShAE P
Fig.2 Transmission Diagram of MAAG
type wind turbine gearboxes
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Fig.3 Flow diagram of optimization for wind turbine gearboxes
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Fig.4 The curves of optimization results
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