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Discussion on Difference between 3 Cup and Ultrasonic Anemometers of the
Obtained Statistical Values to be Used for Wind Environment Assessment
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SUMMARY

The criterion for wind environment assessment by Wind Engineering Institute Co., Ltd. is based on the relation between
the mean wind speeds measured by 3 cup anemometers and the surrounding condition. Recently, ultrasonic anemometers
with lower cost and higher performance has become popular and taken place of 3 cup anemometers; 3-cup anemometers
respond to the wind speed change slowly for lower wind speeds while they tend to over-rotate for higher wind speeds due
to the effect of inertia force. Considering this circumstances, the present paper investigates the difference between 3 cup
anemometer and ultrasonic anemometer for the measured values. Based on the results, we propose a correction method

for converting the measured values by 3 cup anemometers to those by ultrasonic anemometers.
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Fig. 1 Appearance of each anemometer and anemoscope
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Table 1 Specification of each anemometer and anemoscope

e NP FRBEEE

J(ni)lﬂ VT VAT o
A GRAAYD 0.4~40 1Hz 35m
PR (LAY 0.4~40 1 Hz 25m
= G )) 0.6~60 1 Hz 5.1m
FRPP (5RjmVRY) 0.6~60 1 Hz 35m
ARl (WMT700) 0~65 4Hz 0255
2 RN OBIA QL PUAAY, R REY)

Table 2 Outline of each observation point

No. | HiZimikl A‘fkﬁjﬁﬂ T %Fﬁﬁ%ﬁ)ﬂl‘ﬁ Em/s)

B | HEm) Hi B |
1|8 m 5471 122771 1; 261 311

2 | W m~Iv 5 122771 1; 096 124
3w mew 3 %7711; 151 1.63
4 | W m~v 5 }111227711; 134 153
s | a 5 Hf{g;}” 098 133

6 | # 4 ?{226611; 091 122

7w W 5 Hé;:; 0.74 0.87
8 |# 1 6572 1:1227711; 565 596
9 |w| m 5 HH227711; 099 1.19
10 |9 m 3 H;;;; 177 202
|  m 3 HPZI;;‘; 1.08 133
12|y m 3 Hﬁ;;; 094 107
BlR m 3 Hfé;; 090 1.05
4w m 3 Hﬁég; 075 080
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Fig. 2 Situation of observation point
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Fig.4 Relative frequency of the difference in the most frequent
wind direction between anemoscope and ultrasonic

anemometer at observation points No.4 and No.8
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Table 3 Outline of each observation point, mean wind direction fluctuation, mean gust factor and mean turbulence intensity of each

observation point for verification of correction formula
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ws | ws | | SO T T o | R | | e | e
PSR (iR (HIER) PR R (H1ERR)
A () 3m 0.28 1.97 1.83 1.95 031 0.27 0.30
B () 3m 22(1)?/72/1” 046 270 231 267 049 040 0.50
C ® | 250m 034 179 161 175 033 025 029

F 4 FHIERTRO A LSRR OAREHROMAE

Table 4 Relative error of each statistic of ultrasonic anemometers, 3-cup anemometers corrected and uncorrected

LS SEEIIGH A e K EE HANT 7 75— oS
a FHIERT HHIER FHIERT HE#% HHIERT HHIER HHIERT HIER
A 0.18 0.08 0.074 0.043 0.071 0.010 0.129 0.032
B 0.19 0.05 0.050 0.034 0.144 0.011 0.184 0.020
C 0.13 0.05 0.025 0.021 0.101 0.022 0.242 0.121
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Fig. 10 Comparison for cumulative frequency curve of mean wind speed between ultrasonic anemometers, 3-cup anemometers

corrected and uncorrected
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Fig. 11 Comparison for exceeding probability curve of maximum instantaneous wind speed between ultrasonic anemometers, 3-cup

anemometers corrected and uncorrected
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