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Fig. 1  Three-dimensional model of wind turbine blade
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Table 1 Parameters setting of meshing
28 W 28 WEE
Smoothing High Min Size 0.006 m
Relevance Center Fine Max Face Size  2.5m
Span Angle Center Fine Max Size 3m
Curvature Normal Angle 19° Growth Rate 1.2
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Fig.3  Meshing result
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Fig.4 Division of two parts of upper and lower blade
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Table 2 Simulation parameters
R m/s
A

X Y 7z
I 0 10 0
JI| 0 15 0
I 0 20 0
v 0 25 0
\ =5 8.7 0
Vi =15 13 0
Vi -10 17.3 0
VI -12.5 21.7 0
X -8.7 5 0
X -13 7.5 0
XI -17.3 10 0
XI -21.7 12.5 0
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Fig.5 No.X stress contours of blade
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Fig. 6 Regional division of blade
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Table 3 Z coordinate value and its region of quasi fault points
(LS RE Z MR /m X%
I 6.7 1
I 11.4 2
I 14.2 2
v 17.3 2
\ 2.2 1
Vi 4.6 1
VI 6.2 1
VIl 3.3 1
X 18.5 2
X 27.3 3
XI 25.8 3
XI 36.4 4
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Fig. 7 Network topology map of monitoring system
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RESEARCH ON CONSTRUCTION METHOD OF CONDITION
MONITORING SYSTEM OF WIND TURBINE BLADE

Fu Zhixin, Luo Yang, Yuan Yue
(College of Energy and Electrical Engineering , Hohai University, Nanjing 211100, China)

Abstract: Condition monitoring system of a certain type of wind turbine blade is constructed. The 3D modeling of blade
is built by software CATIA, with which a wind tunnel model is generated for analysis. Flow numerical simulation based
on the model is made by fluid analysis software CFX integrated in ANSYS/W orkbench and stress contours of blade under
different simulation parameters are obtained. According to the simulation results, detailed steps of stress sensor node
deployment are given. Node deployment schemes are obtained with the minimum number of sensor nodes deployed as
optimization objective under the premise of the maximum number of servable sensors. On this basis, the scheme of
minimum communication radius of sensor is selected for further saving construction cost of monitoring system. The work
provides a useful reference for the operation and maintenance of wind turbine.

Keywords: wind power; wind turbines; condition monitoring; wireless sensor networks ; mathematical programming



