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Fig.1 Relations between the Fraunhofer IWES Buoys and the location of wind tower
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Fig.2 Rose diagram of wind speed and wind

direction frequency in wind tower area
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Table 1 Performances of the Fraunhofer IWES Buoy
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Fig.3 Schematic diagram of Fraunhofer IWES buoys
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Table 2 Data integrity rate of the Fraunhofer IWES Buoys and the wind tower

sk SR /R T v R/ vk BIREEE/ %
Tkl 14 844 797 94.6
TEik 2 14 844 1024 93.1
[ 52 3% 14 844 510 96.6
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Table 3 Statistics of wind data rationality

S Fik 1 Fik 2
ERZUAHSEMH A Rk Ra Rt
AR SR NG R SR AR SR AL
Lt il 1 il Lt il
0m-s '<110,70,50,10 m
R0 m - s 0 14 334 0 0 14 047 0 0 13 820 0
0°<<110,70,50,10 m = B K[ <<360° 0 14 334 0 0 14 047 0 0 13 820 0
A R (110 m)<<6 m » s ! 10 14 334 0.07 0 14 047 0 0 13 820 0
SR AE AL (70 m)<<6 m + s 4 14 334 0.03 0 14 047 0 0 13 820 0
I RGE AR (50 m)<<6 m s ! 3 14 334 0.02 0 14 047 0 98 13 820 0.71
I RGHE AL (10 m)<<6 m s ! 3 14 334 0.02 0 14 047 0 88 13 820 0.64
90 m-110 m & FHREEM<2.0m- s 2017 14 334 14.07 16 14 047 0.11 0 13 820 0
70 m-110 m & B REZEE <40 m - s 1 1745 14 334 12.17 10 14 047 0.07 0 13 820 0
70 m-90 m & B RGH 22 <<2.0 m 57! 1 14 334 0.01 5 14 047 0.04 0 13 820 0
10 m=70 m & B R Z(H<6.0 m » 57! 3 14 334 0.02 1 14 047 0.01 35 13 820 0.25
90 m-110 m & B -3 U] 22 <<22.5° 715 14 334 4.99 191 14 047 1.36 0 13 820 0
70 m-90 m & BT R 2506 <<22.5° 132 14 334 0.92 21 14 047 0.15 0 13 820 0

10 m-70 m 15 J& ¥ KU 25 5 <<45.0° 309 14 334 2.16 135 14 047 0.96 0 13 820 0
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Table 4 Correlation coefficient of the wind speeds measured with fixed wind tower at different altitudes

o 110 m 90 m 70 m 10 m
110 m 1

90 m 0.992 0 1

70 m 0.985 2 0.997 1 1

10 m 0.921 2 0.943 5 0.965 6 1
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Fig.4 Correlation between the wind speeds measured with fixed wind tower at different altitudes
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Table 5 Correlation analysis of the wind speeds measured with Buoy 1# at different altitudes
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110 m 1
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Fig.5 Correlation between the wind speeds measured with Buoy 1# at different altitudes
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Table 6 Correlation coefficient of the wind speeds measured with Buoy 2 # at different altitudes
= 110 m 90 m 70 m 10 m
110 m 1
90 m 0.997 3 1
70 m 0.990 0 0.996 8 1
13 m 0.935 7 0.950 7 0.963 6 1
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Fig.6 Correlation between the wind speeds measured with Buoy 2# at different altitudes
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Table 7 Correlation coefficient of the wind speeds measured with three devices at different altitudes
o /m
X BE 2% 10/13 70 90 110
BEs  Eik wmik2 | B Wikl w2 | B Eikl EHike | Bl Emikl Wik 2

[ 5 B 1 1 1 1

FHik 1 0.967 1 0.962 1 0.961 1 0.956 1

ik 2 0.969 0.987 1 0.979 0.977 1 0.979 0.974 1 0.974 0.974 1
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Fig.7 10 minutes averaged wind speeds measured at an altitude of 10 and 13 m
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Fig.9 10 minutes averaged wind speed measured at an altitude of 90 m



138 mwoE TR 39 %
307 110 m R EFME
— 110 m FBEWRAL 1
o5 — 110m FEMRL 2
720
g 15
it
X 10 |
5,
0 : !
5 o ‘b ® AD D P a9 >
Q‘b’%‘b/‘b A y\ y‘@x"’ % » b/“ @/\ @/\ @%b/% A PR S T P S-S fv\ X

t
10 110 m /& 10 min 34 XU 742 i 2k &

Fig.10 10 minutes averaged wind speed measured at an altitude of 110 m
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Fig.11 Rose diagrams of wind speed (m « s ') and wind direction frequency at different altitudes
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Fig.12 Comparison of wind speeds measured with different devices during typhoon
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Comparison of the Data Measured by Fraunhofer IWES Buoy and
Fixed Wind Tower in Testing Stage

WANG Qiang', WANG Tong', LU Ji-ning’
(1. China Three Gorges Fujian Energy Investment Com pany ,» Fuzhou 350003, China;
2. Shanghai Investigation Design and Research Institute, Shanghai 200093, China)

Abstract: In order to verify the reliability and correlation of the first Fraunhofer IWES Buoys in China and
to know their real level of wind-measuring accuracy, wind data are synchronously measured by using
Fraunhofer IWES Buoys and Wind Tower fixed on an nearby island in the wind-testing field in the Fuqing
Xinghua Bay. By using the wind data measured in three months, wind speed and direction collected by the
Fraunhofer IWES Buoys and the fixed wind tower at an altitude of 10, 70, 90 and 110 m respectively are
compared and analyzed. The completeness, reliability and correlation of the wind data measured by the two
types of facilities are thus verified and the reliability of wind speed and direction of the Fraunhofer IWES
buoys is finally demonstrated. It can be concluded that the wind data from the Fraunhofer IWES buoys are
reasonable, with a data integrity being above 90% and a correlation coefficient being higher than 0.95,
indicating that both the wind speed and the wind direction measured with the Fraunhofer IWES Buoys at
targeted altitudes can meet the requirements of wind resource assessment.
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