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ABSTRACT

In this study, operational vibration experiment and analysis have been conducted for the 4-blade small vertical-axis wind

turbine (VAWT) including the effect of tower elastic behavior. Computational structural dynamics analysis method is applied

to obtain Campbell diagram for the VAWT with elastic tower. An open type wind-tunnel is used to change and keep the wind

velocity during the ground test. Equivalent elastic tower is used to support the VAWT so that the effect of elastic stiffness

of the tower can be considered in the present vibration experiment. Various excitation conditions with wind loads are considered

and the dominant operating vibration phenomena are physically investigated in detail.
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Fig. 1 450 W VAWT model
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Fig. 2 Excitation-response experiment equipment
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Table 1 450 W class vertical-axis wind turbine mass information

450 W VAWT part name Number (EA) | Weight (kg)

Blade part 4 71

Upper Arm part 4 87

Lower Arm part 4 87

Upper Plate part 1 2.1

Lower Plate part 1 2

Wing guide part 8 0.3
Tower (D=50.1 mm) 1 15.3 L i
Generator part 1 11.3 3 ' Strain Gag

Generator-tower joint flange 1 94 (b) Attached position of the measuring equipment

Total weight 649 Fig. 3 450 W class VAWT on the wind tunnel ground base
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(a) 1st mode(4.44 Hz) (b) 4th mode(11.9 Hz)

(c) 8th mode(19.3 Hz) (d) 12th mode(45.36 Hz)
Fig. 4 Natural vibration mode shape
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Fig. 5 Campbell chart according to the rotational speed
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Fig. 6 Induced acceleration level vs. rpm.
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Fig. 7 Induced dynamic strain vs. rpm.
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