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VERTICAL GUSTS NEAR SURFACE IN HIGH WINDS
by Yasushi MITSUTA
Synopsis

Three dimensional wind components at 10m from the ground in typhoon winds are studied
by the use of a propeller anemometer and the new all-weather type bivane, whose free period
is about 15/V sec and damping ratio is 0.15, at Shionomisaki Wind Observatory of Kyoto Univ.

The data used in this study was odtained on Aug. 23,1963 when typhoon 6311 was passing
over the southern ocean of Shionomisaki. The mean wind speed over the sampling duration
(6 min) was 18.3 m/sec. The vertical fluctuating components are smaller than longitudinal ones,
and decrease more rapidly with averaging time than those. The ratio is about 20~30%
for a few seconds averaged wind speed, but it becomes nearly 102 for 20 or 30sec. And

the correlation coefficient between longitudinal and vertical components is about —0.7.
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Fig. 1 A view of the new all-weather
type bivane and propeller ane-
mometer.
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Fig. 2 Transient response of the bivane to the sudden change
of wind direction in the wind tunnel.
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Table 1 CHARACTERISTICS OF NEW BI-VANE

Wind Speed V my/sec 50 105 185 295 Mean
! Free Period, T, sec 2.78 152 077 057 15./2V
Vertical | Damping Ratio 0.15 0.15 0.15 0.15 - 015
Time Constant  sec 2.9 1.6 0.8 0.6 16.1/V
Free Pericd, To  sec 280 152 085 058 15.7/V
Horizontal Damping Ratio 015 014 014 013 0.14
Time Constant  sec 29 1.6 1.0 0.7 17.4/V
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Examples of Traces

Propeller Type Anemometer
{ Koshinvane )

/ / j Vertical
20
14 Tilt
4 V{ a7 /I/%n /M/
Speed o _///‘V//»v [ i QL
m/sec
. / __/
30¢ec o
——
NE
Horizontal "° Horizontal ™
Direction N 2w : %  Direction N
NW
AR T d
60 gec 30 0 60sec 30
—— ——

Fig. 6 Examples of traces of the propeller anemometer and bivane.
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Fig. 7 Results of the observation on Aug. 28 1963.
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Table 2 The characteristic of the observed fluctuating components.

Standard Deviation

Averaging- Extremes m/sec m/sec Correlation
Time Max. and (Min.) (Intensity :fnql‘urbul ence) Coefficient
sec u’ v’ w’ u’ o’ w’ Rurer Ruryr Ryt
+13.8 ‘ 4.85
! (-9.3) 0.27)
3 +11.0 +59 +33 4.43 2.21 0.87 +0.13 —0.62 -—-0.19
(=8.7) (—72) (—22) | (0.24) (0.12) (0.048)
6 +106 +46 +21 4.20 1.80 0.69 +0.27 —-070 -—-0.28
(=76) (—4.5) (—1.7) | (0.23) (0.099) (0.038)
12 +100 +28 +1.1 3.77 1.28 0.50 +041 —-0.74 —-0.39
(—6.6) (—19) (—1.2) | (0.21) (0.070) (0.028)
24 + 48 +13 +0.5 2.69 1.00 0.31 +031 —-082 -0.13

(=47 (—19) (-0.73 | (0.15) (0.055) (0.017)
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