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Study of Optimal Design Parameter for Gearbox on Wind Power System

G. H. Lee(KIMM), B. J. Sung(KIMM), Y. H. Choi(Hanyang Univ.)

ABSTRACT

The wind power system is spotlighted as one of the no-pollution power generation systems. The system uses winds as
power source that are rotated the blade and the rotating power from blade generate the electricity power. Gearbox needs to
transfer the wind powers that have the high-torque-low-speed characteristics to generator that have the low-torque-high-speed
characteristics. Because the wind power system generally locates the remote place like seaside or mountainside and the
gearbox installs on the limited and high placed space, the gearbox of the wind power system is required the optimal space
design and high reliability. In this paper, the structure of the gearbox is proposed to achieve the optimal space and efficiency
by compounding the planetary gear train that has the high power density and parallel type gear train that has the long service
life. The design parameters that are affected the service life are studied. The gear ratio and face width are investigated as an
affected parameter for design sensitivity of service life.
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Fig. 1 Types of Planetary Gear Train
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Fig. 2 Gear ratio vs efficiency for the planetary
gear train types
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Fig. 3 Structure of step-up gearbox
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Table 1 Life and gear ratio at each stage

Table 2 Proposed step-up gearbox specifications

Ratio
No | ring | sun | planet { Planetary Helica Total Life(hr)
stage | | stage 2 | Stage 3
1182 2 4909 | 3762 | 405 | 748% [ 20680
21812 30 4308 | 4158 | 4211 | 75414 | 45060
3(&%130] 28 387 | 4412 | 4412 [ 75260 | 883%
418 |34 3529 | 4647 | 4588 | 75.253 § 160.500
518|138 24 33 1 4765 | 484 | 749% | 274900
6| | 2| 2 3048 | 4941 | 4941 | 74408 | 449400
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Fig. 4 Planetary gear ratio to life
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