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MEASUREMENT OF PEAK GUST SPEED AND GUST FACTOR

By Yasushi Mitsuta and Mitsuaki HoricucH

Synopsis

The typhoon 9119 has left the new largest peak gust speed records at many stations compared to
the largest wind speed records. Some researchers pointed out special feature of large turbulence of
this typhoon. However, it is necessary to consider recent changes of characteristics of
anemometers. In this paper, the response of the propeller anemometer is studied using the observ-
ed data at Tsuruga test power-line. Propeller anemometers can not respond to wind fluctuations
with short duration (less than around 1 sec). Recent improvement of the dynamic response of the
anemometer has resulted in larger peak gust speed. If large deviations from the wind direction hap-
pens from overshooting of wind vane of the propeller anemometer, the averaged wind speed by the
propeller anemometer may be underestimated. As the result, apparent larger gust factor may be ob-
tained.
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Table 1. Variation of the gust factor with averaging time

Averaging time, s (sec)
0.1 0.2 04 08 16 3.2 4 12.8 25.6 51.2 1024
Gust factor G PA | casel | 1.77 1.77 1.77 176 1.74 1.73 1.68 1.60 1.45 1.33 1.07
2 | 1.37 1.37 1.37 1.37 1.37 136 1.34 1.31 1.31 1.28 1.13
3 1.28 1.28 1.28 1.28 1.26 1.25 1.22 1.20 1.19 1.06 1.04
4 | 1.27 126 1.26 1.26 1.24 1.23 1.22 1.18 1.11 1.10 1.08
PB | casel 1.74 1.73 1.72 1.72 1.66 1.56 1.48 1.40 1.25 1.13 1.08
2 | 1.53 152 1.52 1.50 1.49 1.41 1.34 1.32 1.31 1.22 1.12
3 1145 1.45 1.44 1.41 1.40 1.39 1.33 1.28 1.24 1.15 1.13
4 | 1.52 1.52 1.51 150 1.48 146 1.37 1.34 1.28 1.21 1.10
SA | casel 1.88 1.77 1.74 1.66 1.55 1.50 1.39 1.33 1.28 1.18 1.09
2 | 1.46 143 1.40 1.36 1.32 1.29 1.26 1.24 1.24 1.21 1.10
3113 1.32 1.28 1.26 1.22 1.20 1.16 1.13 1.11 1.05 1.05
4 | 1.34 129 1.28 1.26 1.25 1.21 1.18 1.15 1.13 1..11 1.08
SB | casel | 1.71 1.69 1.67 1.63 1.56 1.50 1.39 1.32 1.21 1.13 1.06
2 1166 153 1.45 1.41 1.41 1.38 1.35 1.31 1.31 1.25 1.3
31159 1.50 1.45 1.44 1.42 1.40 137 1.32 1.29 1.14 1.14
4 | 1.70 1.68 1.56 1.51 1.46 1.43 1.42 1.35 1.29 1.20 1.08
Sample number N 6000 3000 1500 750 375 187 93 46 23 11 5
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Fig. 1. Variation of the gust factor with averaging time for case 3.
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Table 2. Variation of the intensity of turbulence with averaging time
Averaging time, s (sec)
0.1 02 04 08 16 32 64 128 256 51.2 1024
Intensity of _ PA | casel | 0.32 0.32 0.32 0.31 0.31 0.31 0.30 0.28 0.25 0.20 0.08
turbulence ¢,/U 21017 017 0.17 017 0.17 0.7 0.17 0.16 0.15 0.14 0.11
31012 0.12 0.12 0.12 0.12 0.11 0.11 0.09 0.08 0.06 0.02
4 | 011 0.11 0.11 o0.11 0.11 0.10 0.10 0.10 0.08 0.07 0.07
PB | casel | 0.24 0.24 0.24 0.24 0.23 0.22 0.20 0.15 0.12 0.08 0.06
2 | 0.18 0.18 0.18 0.18 0.18 0.17 0.16 0.16 0.14 0.13 0.12
31021 021 021 021 0.20 0.19 017 0.15 0.12 0.11 0.07
4 | 0.20 0.20 0.20 0.20 0.20 0.19 0.17 0.16 0.14 0.12 0.10
SA | casel | 0.27 0.26 0.26 0.25 0.24 0.22 0.20 0.18 0.16 0.13 0.07
2 10.15 0.15 0.15 0.14 0.14 0.14 0.13 0.13 0.12 0.11 0.09
3 1010 010 0.10 010 010 0.09 0.08 0.08 0.06 0.05 0.03
4 | 011 011 011 0.10 0.10 0.10 0.09 0.08 0.07 0.07 0.07
SB | casel 0.20 0.19 0.19 0.18 0.18 0.16 0.15 0.12 0.08 0.06 0.04
2 1018 0.18 0.17 0.17 0.16 0.16 0.15 0.15 0.14 0.13 0.11
31025 024 024 023 0.22 0.21 0.20 0.18 0.15 0.12 0.08
4 | 023 023 022 0.21 0.20 0.20 0.18 0.16 0.14 0.11 0.09
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Fig. 2. Variation of the intensity of turbulence with averaging time for case 3.
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Table 3. Variation of the peak factor with averaging time
Averaging time, s (sec)
01 02 04 08 16 3.2 12.8 25.6 51.2 1024
Peak factor & PA | casel | 2.45 245 245 2.43 236 2.35 2.27 2.16 1.80 1.65 0.8
2 1216 216 2.16 2.13 2.14 2.12 2.06 1.95 2.13 2.03 1.16
3 1239 239 235 235 224 2.24 2.00 2.07 2.31 1.10 1.79
4 | 250 2.44 2.44 244 218 2.19 2.18 1.94 141 147 1.22
PB | casel | 3.12 3.08 3.03 3.03 2.81 250 240 2.68 2.19 1.70 1.28
2 | 2.88 2.85 2.83 2.75 2.73 2.40 2.06 2.06 2.19 1.70 1.03
3 | 213 213 2.10 2.01 2.00 2.05 1.87 1.82 1.93 138 177
4 1 257 2.54 252 252 247 2.48 2.15 2.13 1.98 1.82 0.97
SA | casel | 3.27 296 291 2.65 2.33 2.28 1.93 1.87 1.76 142 1.27
2 | 3.07 2.88 2.75 251 2.23 2.12 1.98 1.83 1.89 1.87 1.03
3 1332 312 2.72 263 233 219 191 1l.64 1.69 1.056 1.58
4 | 3.08 2.73 2.67 2.54 2.50 2.13 2.01 1.86 1.77 1.61 1.23
SB | casel | 3.64 3.58 3.56 3.47 3.21 3.04 2.66 2.64 2.70 2.07 1.57
2 | 367 3.03 2.62 2.46 252 2.41 2.26 2.16 2.30 1.98 1.12
31239 2.07 1.91 192 1.89 1.92 1.87 1.75 195 L12 L7l
4 | 3.03 3.02 256 241 225 2.18 2.28 2.20 2.00 1.8 0.89
O PA
® PB
3 A SA
case 4 SEB
4 1 T .3 T Isid 1] IERB LR 1 T F L NiEaE 1 T v 1110
3 . -
- . O ° o a °
° 9
i-:: 2F TSP S ¢ k
4.‘ ry A a A ‘ N
3] 4 ¢
(] a a A
S a
.‘E\é .
& %
1 - -
0 1 1 3 Lyt i 1t Lt I3 Lol 11ty i b L L ELT
0.1 1 10 100 1000
Averaging time, s (sec)

Fig. 3. Variation of the peak factor with averaging time for case 3.
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Table 4. Variation of the standard deviation of wind direction with averaging time
Averaging time, s (sec)
0.1 02 04 08 16 32 6.4 128 256 51.2 1024
Star_ldgrd PA | casel 19.5 19.3 187 17.1 15.1 133 116 96 7.4 59 4.6
de‘vtiaté.on Of. 2 | 274 22.0 150 129 11.7 10.8 98 9.0 806 7.2 6.2
wind direction ¢p 30193 145 90 65 55 47 41 34 27 17 14
4 1197 156 84 6.0 48 38 33 26 21 13 07
PB | casel 14.3 14.2 13.7 12.7 121 114 106 95 84 6.6 3.7
2 1273 251 179 115 95 82 7.2 63 57 51 4.6
3 | 11.0 103 88 78 71 66 61 54 44 40 3.0
4 1108 106 83 71 64 57 52 45 39 30 13
SA | casel 159 15.2 14.6 14.0 13.2 119 103 91 6.7 57 43
2 98 97 96 94 92 89 85 79 73 63 5.2
3 73 72 70 68 65 6.2 58 53 48 38 35
4 62 60 59 57 55 51 45 37 31 20 08
SB | casel | 13.6 13.3 13.1 12.8 123 11.8 10.7 9.7 84 6.3 4.1
21100 96 94 90 87 84 79 72 63 58 52
3 110 102 96 9.1 86 80 7.5 6.6 54 5.1 3.8
4 95 89 83 78 74 68 61 52 45 3.6 1.5
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Fig. 4. Variation of the standard deviation of wind direction with averaging time for case 3.
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