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Table 1 Blade test section parameters

X AR X AR
R 71 /mm Pt 75 /mm
SN4 1 173 SN1I0 4 773
SN6 2 375 SN12 5 946
SN§ 3 574 SNI3 6 1025
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Fig. 1 Blade shape and section distribution
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Fig. 2 Model test diagram in air

DH-LC02
i
DH-5922N "
Sk — ’ﬁiﬁ
RERG

DH-1A802E
s s | ——

K3 RS RS

Fig. 3 Block diagram of modal test system
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Fig. 4 Modal test diagram in water
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Table 2 Blade modal parameters in air and in water

Pl (514 [ 4513 /Hz FEJE He/%
1B 20.130 0.824
25, 2/ 102.847 0.667
36 280.797 0.783
LFy 5.724 0.284
7K 2 31.947 0.311
36 87.242 0.311
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Table 3 Natural frequency and damping ratio of blades are

lower in water than that in air
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AR/ % B /%
1Fr 72 66
2 69 53
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Fig. 5 First three - order mode shapes of blades in different media
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EXPERIMENTAL MODAL ANALYSIS OF BLADES IN
DIFFERENT MEDIA

Han Qiaoli', Xing Weite’, Li Wanghao®’, Zhang Zheng’, Guo Shanshan®

(1. College of Energy and Transportation Engineering, Inner Mongolia Agricultural University , Hohhot 010018, China;
2. College of Mechanical and Electrical Engineering , Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: Modal analysis on the blades of the marine current turbine is carried out on the way of modal test, and the
modal tests are implemented in air and in water respectively. It is found that the first order natural frequency of the blade
in water is decreased by 72% than that in air and the damping ratio decreased by 66% . The second order natural
frequency is decreased by 69% and the damping ratio decreased by 53%. Different media have no effect on the position of
the blade pitch line. The rotation frequency of the rotor under rated condition in water is 2.5 Hz, while the first order
natural frequency of the blade in water is 5.724 Hz. The difference between the two cases is relatively large. So the marine
current turbine is less likely to resonate at rated speed. In this article, the modal parameters of the current turbine blades
are studied in different media by the method test. The relationship between structure design and modal test of the marine
current turbine blade under two different media is established. It provides a theoretical basis for the design and
optimization of the marine current turbine blades.

Keywords: ocean currents; modal analysis; water; air; natural frequency; blade



