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Fig. 3 Curves showing the individual power
spectrums in various channels
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Fig. 1 Vibration along the waving direction measured é
by the sensors arranged in the longitudinal direction E 8.02
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Fig.2 Vibration along the flapping direction measured

by the sensors arranged in the lateral direction
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Fig. 4 Curves showing the interactive power spectrums

in channel No.7 and No.1 ~6
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Tab. 1 Measuring results of the frequency of the blades of

the wind turbine along the waving direction

(A)  11.73 47.9 55.72  123.17  221.92

(B) 11.73 47.9 56.7 124.14  220.92
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Tab. 2 Measuring results of the frequency of the blades of

2 (Hz)

the wind turbine along the flapping direction
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Fig.5 Chart showing the fitting curves of the second
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Fig. 6 Chart showing the fitting curves of the second

(A) 47.9 56.7 203.32
(B) 46.7 56.7 207.23
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Fig. 7 Location of the crack on the blade( A)

of the wind turbine

—_—
—_—
’_/\ ______
|

L

U_’?l';'cm“—\ u |

B8 RAMeth(B) LR

Fig. 8 Location of the crack on the blade( B)
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of the wind turbine

(A) (Hz)

Tab. 3 Measurement and test results of the frequency ( Hz)

of the blade( A) of the wind turbine in the waving

direction after the damage

10 mm

20 mm

30 mm

40 mm

50 mm

11.73 47.9 55.72 123.17 220.92
11.73 47.9 55.72 123.17 220.92
11.73 46.92 54.74 122.19 219.94
11.73 46.92 54.74 122.19 219.94
11.73 46.92 54.74 122.19 219.94
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4 (B) ( Hz)
Tab. 4 Measurement and test results of the frequency ( Hz)
of the blade ( B) of the wind turbine in the waving

direction after the damage

Sw, = 20 100% (6)
Wo;

10 mm 11.73 47.9 56.7 122.19 217.99 : 6(1)5 _ Wy

20 mm 11.73 47.9 56.7 122.19 216.03 D W, — .

30 mm 11.73 47.9 56.7 122.19 216.03

40 mm 11.73 46.92 55.72 121.21 215.05

50 mm 11.73 43.99 54.74 118.28 212.12

5 (4) )
(Hz)

Tab. 5 Measurement and test results of the frequency ( Hz)

of the blade ( A) of the wind turbine in the flapping

direction to various damage extents

|
10 mm 47.9 55.72 203.32 g
20 mm 47.9 55.72 198. 44 §
30 mm 46.92 55.72 193.55 {E
40 mm 46.92 54.74 191.59 .
50 mm 45.94 53.76 191.59 0 1:'(') 50 3:0 4;{) 5:(]
4 7 /mm
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B Hz

Fig.9 Curves showing a change of the intrinsic
Tab. 6 Measurement and test results of the frequency ( Hz
o a y.( ) frequency of the blade along the waving
of the blade ( B) of the wind turbine in the flapping

o . direction after the damage
direction to various damage extents

7
10 mm 45.94 56.7 202.35 —— P
O == B
20 mm 45.94 55.72 198. 44 2 st BERTHR
30 mm 45.94 55.72 195.5 E 4t
E
40 mm 44.97 55.72 190. 62 Y S
=
50 43.99 54.74 180. 84 ¥ 2
mm . . . ! —
£
1
}\]é‘ﬁ/'a“.»* 0 =
P2 BE /mm
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Fig. 10 Curves showing a change of the intrinsic
frequency of the blade along the flapping

direction after the damage
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Tab. 7 Identification results of the crack damage extent of the blade ( A) of the wind turbine by using the BP neural network

/mm /mm 1%
0 0.45265 0 1.72839 0 10 10. 0005 0.005
0 0.45265 0 1.72839 2.40015 20 19.5567 2.2163
0.7956 0. 89625 2.04592 1.72839 4.8052 30 30 0
0.7956 0.89625 2.04592 3.45679 5.76923 40 40. 4481 3.6203
0.7956 0.89625 4.09185 5.18518 5.76923 50 50.0001 0.0001
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i Fig. 11 Curves showing a change of the second-order
o 8¢, vibration mode of the blade( A) of the wind turbine
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= Experimental Study of the Quick Pyrolysis of En—
teromorpha Clathrata to Prepare Bio-oil Under Various Conditions WANG Shuang WANG Qian JI
Heng-song ( College of Energy Power and Engineering Jiangsu University Zhenjiang China Post Code: 212023)
JIANG Xiu-min ( Thermal Energy Engineering Research Institute Shanghai Jiaotong University Shanghai China

Post Code: 200240) //Journal of Engineering for Thermal Energy & Power. — 2013 28(2) . —202 ~206

Studied was the quick pyrolytic process of the seaweed substance and its kind ( Enteromorpha clathrata) and ana—
lyzed was the law governing the influence of various conditions on the pyrolytic characteristics. The pyrolytic reaction
temperature has certain influence on the Enteromorpha clathrata bio-eil productivity. To heighten the reaction tem—
perature can be favorable to the formation of pyrolytic gases but unfavorable to the formation of carbon. At around
500 °C there exists a maximum oil productivity. The residence time ( carrier gas flow rate) has little influence on
the seaweed bio-oil productivity. To reduce the residence time can slightly increase the bio-eil productivity. To
heighten the pyrolytic reaction temperature can lower the proportion of the volatile in the carbon produced in the py—
tolytic process but the proportion of the fixed carbon will increase indicating that at a relatively high temperature

there will be more volatile substances to be precipitated. The testing results show that compared with common bio—
mass on land the seaweed bio-eil has a relatively high hydrocarbon content and a relatively low oxygen content. Key

words: seaweed pyrolysis protein bio-oil temperature

= Applications of the Vibration Detection Technologies
in Monitoring the Blade Crack Fault of Wind Turbines LI Lu—ping LI Mang-mang JIN Feng-hua et al
( College of Energy Power and Engineering Changsha University of Science and Technology Changsha China Post

Code: 410076) //Journal of Engineering for Thermal Energy & Power. — 2013 28(2) . —207 ~212

The vibration detection technologies are used for monitoring the crack destruction of the blades of wind turbines.

Through the tests changes of the intrinsic characteristics of the blades of a wind turbine were compared before and
after the crack destruction of blades of the wind turbine at various destruction degrees. When the blades of the wind
turbine were destructed the intrinsic frequencies at various orders will go down and with an increase of the destruc—
tion degree their decrease will be bigger among them the decrease of the frequencies at high orders will be more
conspicuous. Furthermore the authors also presented a method for judging the location of cracks and destruction. By
comparing the vibration mode variation magnitude of the first two-order vibration modes along the swaying direction

one can locate the destruction and cracks thus laying a foundation for on-ine monitoring the blade crack fault of a

wind turbine. Key words: vibration detection technology wind turbine blade crack monitoring



