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Basic study on bearing of Wind Turbine generator system
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Abstract

The vertical axis wind turbine generator is mainly used for small size wind turbine generator, and is independent on wind
direction. The rotor of the wind turbine is required to start rotating at a low wind speed and to smoothly rotate with small torque
loss so that the energy loss from the energy of wind is minimized and the power generation efficiency is increased. But when the
rotor is designed according to IEC61400-2, commercially available bearings are not suitable for the rotor, because both of the
static and dynamic load ratings are larger than those demanded for the vertical axis wind turbine. That is, the frictional force and
the rotating torque of the commercially available bearing are too large for the rotor to meet the above mentioned requirements.

In this study, the bearings having the most suitable load rating and the very low frictional force for the rotor were newly designed
conforming to "IEC61400-2". And the low torque shaft unit for the rotor using these newly designed bearings was also designed and
experimentally produced. This low torque shaft unit was equipped in the real vertical axis wind turbine and a demonstration experiment
was conducted. The result of the experiment showed that the low torque shaft unit started rotating at low wind speed and the power
generation efficiency was improved. It is verified that the low torque shaft unit satisfies the above mentioned requirements well.
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Fig.2 Shaft unit and application example

Fig.3 Arrangements of duplex angular bearings
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Fig.5 Result example of wind speed and load
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Table.2 Calculation result of Dynamic/Static load rating and Starting torque

Type of bearing Unit Necessary| Qommerual!y Devel_oped
value | available Bearings | Bearings |
Angular Model number - - 7024 -
bearings Basic Dynamic load rating] kN 60.3 152 69.3
(duplex) Static load rating kN | 516 197 75.9
b Model number - - 6024 -
eep race . - .
p_ Basic Dynamic load rating] kN 15.3 85 35.8
bearing
Static load rating kN 31 79.5 31.6
Staring torque - N-m - 0.55 0.17
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Table.3 Experimental result of starting torque
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Fig.12 Life test machine

Table.4 Life test condition

. Conformance ratio 60%
Test bearing

Basic dynamic load rating 11.4kN
Test Load 5.7kN(0.5Cr)
i . Operation speed 2000rpm
Life test condition Operation temperature 19-31°C

Lubricant Lithium grease 3.1cc

Table.5 Result of starting torque

i Total rotation Total rotation
Test bearing No. Trev] /Rated life
1 96,028,000 12
2 75,385,000 9
3 51,691,000 6
4 391,537,000 49
5 269,876,000 34
6 149,531,000 19
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