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The analysis of rotating blades effect on

wind turbines macelle wind measurement

MO Ruiyu , ZHANG Kai, TAO Youchuan
(National Engineering Research Center for Offshore Windpower, Chongqing 401122,P.R.China)

Abstract: To improve the accuracy of wind measurement, computational fluid dynamics is adopted to
simalate the impact of wind turbine blades with and without T-spoilers on the outflow field distribuation
and the wind speed and direction measurement on the top of macelle. The simulation is arried out on a
5 MW wind turbines when the rated wind speed is 10. 5 m/s and the rated speed of blades is
11.34 r/min. The calculation results show that the blades with T-spoilers have greater impact on the
accuracy of anemometer and wind vane on the top of nacelle. Therefore,it’s recommended to move forward
the wind measurement equipment 0.3 m and elevate them 1 m relative to the original position so that the
measurement accuracy meets the design requirements,
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Fig.1 The simple fied model Fig.2 Meshing structure of flow domain
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Fig.3 Velocity of flow field with T-spoilers
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Fig.4 Velocity comparison of differen leaf structure in Fig.5 Velocity comparison of differen leaf structure in

Anemometer position-1 Anemometer position-2
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Fig.6  Velocity comparison of differen leaf structure in Fig.7 Mean velocity of each horizontel position with T-spoliers
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x1 HTHEBRESKECEREDELIEERZE
Tab.1 The change of the magnitude wind
direction in each horizontal position
~ (AR R 1 KL 2 K 3
£ o
X = 0.8 B A 0.3 —0.52 —0.09 0.61
= 0.4 BT 0.3 —0.81 0.06 0.75
s e
= 0.8 —0.75 0.03 0.72
-8
10 RE 3 EREM R &R EX 5 0.4 —1.07 0.23 0.84
Fig.10 Wind direction comporison of different leaf
JE X XL ) 43 i —1.77 1.06 0.71

structure in anemoscope position-3

32 HEARSXNERITLIIE

T SRR B AT SR R T R B 7 s B R T R LR R O 9.8.6.5.5.4 m/s, B N N R R Oy 11.34
11.05.8.98.8.25.8.25 r/min. {E R T.0L #7314,

W5 S TR 5 0 B 45 R B di AT i R LA AR B 1L BroR a5 0. R AR il 4R T g, R I KU A 3 ~
8 m/sy XU BRI o XA SN S L Sfe a0 XU 44t ey 8 22 S 000 5 i 4 380 00 D 3 M 3] 1) AN [] XL 5 0 g L XL
AR P25 FEAE N 0.893 5 47 4% A 1] A Jnit X3 45 2R 55 6T 1z JXU S S AN 5 - 8 I3 1 ~F- 35 LU (B Dy 0.887



http://gks.cqu.edu.cn

60 TRRKFFR % 38 %

AT RUF 7RG 25 2R 5 S 45 R AR AL R A B AT — B (1 FOAE R AT ] SR

131 o

12t R =?j22‘1 4
1t T R0.998 8
‘= 10t .
- - SRR
= = FRAE X
o 8 « HESHR
X 5 SRR
g — R R

6 IE=RAE S
2 s
2 4

3

2 " 1 " L " " " 1

3 4 5 6 7 8 9 10 11

SR i X/ (m - s_l)
E11l FERELERSZNRELSE R

Fig.11 The comparison of simulation results and measured results
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