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A Study on Wind Load Variation Characteristics of Wind Turbine Gearbox
Jung Su Kim' - Hyoung Woo Leet - No Gill Park? - Dong Hwan Lee’
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Abstract: In this study, normal wind load and blast wind load are modeled mathematical. And the
periodical torque and bending moments transmitted to the main shaft of wind turbine are investigated. A
normal wind model assumed, of which the wind velocity is increased according to the height from ground.
The average values and the harmonic terms of the transmitted moments are studied on the wind direction
of range —45° ~ 45° and the bending moment characteristics are examined, which is regarded as the main
source of the misalignment of gear train. In normal wind load case, excitation frequency is 3X (X : Rotor
speed) . When the wind direction is + 22.5° , the horizontal axis of bending moment occur the 50% of
main torque. This result leads to edge contact of gear teeth by shaft elastic deformation . In blast wind
load case, excitation frequency are 3X,6X,9X. Additional, in the (+) direction of wind load, relative
harmonic percentage is increase

Key words: Wind load, Rotor blade, Gearbox, Normal wind load, Blast wind load
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Table 1: Mean and harmonics of moment and torque

(a) Horizontal bending moment [Unit : kNm]
wind Normal wind load Blast wind load
dir.(") | mean 1ST 2ND mean 1ST 2ND
-45 -772.9 | 492.0 39 -144 242 17.9
-22.5 156.9 | 507.3 9.5 478 72.8 303
0 -192.0 | 328.8 10.4 -24.5 36.1 13.0
225 -1284 95.1 8.5 -502 753 65.1
45 -772.3 | 264.1 12.7 -250 401 83.2

(b) Vertical bending moment [Unit : kNm]

wind Normal wind load Blast wind load

dir.(*) | mean IST 2ND mean 1ST 2ND
-45 0.0660 | 492.0 42 0.0157 | 289.8 26.8
-22.5 | -0.081 | 469.5 144 | 0.1935 | 26.6 2.26

0 -0.125 | 286.1 6.6 -0.0011 | 142 11.7
22.5 -0.100 | 56.1 5.9 -0.0405 | 124 11.5
45 0.0059 | 255.7 17.3 |-0.0421 | 84.7 70.3

(¢) Torque [Unit : kKNm]
wind Normal wind load Blast wind load
dir.(*) | mean IST 2ND mean 1ST 2ND
-45 973.2 6.0 0.8 814 28.2 9.0

-22.5 | 1891.8| 144 1.0 1840 52.8 12.6

0 21584 | 282 0.9 2485.8 | 110.5 46.3

225 |2020.8| 23.6 1.2 1867 121.9 55.1
45 1002.5 | 11.3 1.7 932 177 29.5
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