3t Al eks =55 B, #1347 A3Z, pp. 325~331, 2010 325

(SEB= DOI:10.3795/KSME-B.2010.34.3.325
= =1 =2 = I A
098 w9 AAE o18¥ 37 FHA) 2 By
HMB™ - olMe" . 88
« FEREFFATY JVRFER 45 LT
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Abstract: Three-cup anemometers are popular devices for measuring wind speeds in automated weather stations,
environmental monitoring systems, and wind turbines. Cup anemometers usually suffer from lack of long-term stability
owing to the wear of the bearing systems that support the rotational parts. The bearing systems are susceptible to external
pollutants, vibrations, and gusts. Therefore, these anemometers have to be calibrated regularly to maintain the desired
characteristics for measuring wind speed. In the present study, a new in-situ calibration system to help reduce cost and
save time by calibrating the cup anemometers at the installation site is proposed. A portable in-situ calibrator was
fabricated. After the characteristics of this calibrator were verified, it was used to calibrate cup anemometers. Some of the
calibration results were compared with the data obtained by wind tunnel testing.
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Fig. 3 Mean velocity distribution with D = 25 mm

1.2
@ Up,=2mis
W U,y =4mis
100 O ¢ @ A U, =6m/s
@ v Upo=8mls
0.8 1 L4 O Uypo=10mis
° ﬁ O Uypeo = 12 mis
Q A Upy=14mis
= 06 1
Y
S §
0.4 -
g
02 1 ]
0.0 , , , , 8 g o
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
/D

Fig. 4 Mean velocity distribution with D = 50 mm
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Fig. 6 Rms velocity distribution with D = 25 mm
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Fig. 7 Rms velocity distribution with D = 50 mm
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Table 1 Slip velocity of 3-cup anemometers

Mean slip Rms of slip

velocity [m/s] | velocity [m/s]
Anemometer A 0.452 0.081
Anemometer B 0.201 0.027
Anemometer C 0.233 0.044
Anemometer D -0.003 0.072
Anemometer E 0.191 0.060
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