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ON THE CHARACTERISTICS OF THE PROPELLER TYPE
ANEMOMETER IN THE WIND WITH THE VARIOUS
ANGLES OF ATTACK

By Yasushi Mitsuta, Minoru Gamo, Yuzo YOSHIKAWA
and Tokunosuke FujrTant

Synopsis

The static and dynamic response characteristics of the Gill type anemometer in the winds with
the various angles of attack are discussed. New directional correction factors for static sensitivity
and dynamic response of the anemometer have been obtained by the wind tunnel experiments.
The results of the wind tunnel experiment were compared with the results of field experiments,
which shows good agreement between both results. The principal result of the present study is
that the time constant of the propeller anemometer is almost inversely proportional to the total
wind speed even in the aslant wind disregard to the angle of attack.
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Photo. 1 A view of Gill anemometer.
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Fig. 1 Relation between the wind speed and the out put of Gill anemometer.
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Fig. 2 Directional characteristics of the Gill anemometer.
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Fig. 3 Variation of the correction factor with the angle of attack.
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Fig. 4 An example trace of the transition- Fig. 5 Relation between the wind speed and
al response experiment of the Gill the time constant,
anemometer.
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Fig. 6 Relation between the angle of attack and 7,/ 7T';.

ROBIZEZDIERLED

L=UT,=UT;, (T,/T;=1).
CORITELD LRI ZEEROBEL LB~z EB D 2 40% TH Y, FEEAREITE A L TR
EOEMT B EDOELD ERBOBHMEED v, B, BICIBRDBICARADTTORUBEREL b,
BIICEA A RS CHET 285 ERE2EETRE 2 L LTABREVENS T EBELATA
5 RICHBOTDOERYE 64 ¥ FD/NEET 07 EHEOMEFORER T tRAFLZERICL > THSEL,

Table 1 The results of comparison of the time constants of the standard(7) and the
small (7';) propeller obtained by the wind tunnel experiment.

Tunnel Flow Angle of Time Const. (sec)
T Ts/ Tl
Speed (m/s) Attack (deg) T, ’ T
[ 0 ‘ 014 | 0.17 1.2
7.6
40 [ 015 | 0.19 1.3
40 | 0.15 ‘ 0.17 1.1
10.4 ;
65 ‘ 0.18 | 0.26 1.4

1 :
Photo. 2 A view of the field observation.
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Table 2 The list and results of the observation in natural wind.

Mean Wind Sampling Averaging Standard Deviation (m/s)
Run No.
Speed (m/s) | Duration (sec) | Time (sec) Sonic Gill
4.5 792 0.4 0.51 0.55
C 5.8 300 0.2 1.50 1.55
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Fig. 7 Power spectra of the vertical component
of wind obtained by the sonic and the Gill
anemometer in natural wind (Run A).

Fig. 8 Power spectra of the vertical component
of wind obtained by the sonic and the Gill
anemometer in natural wind (Run C).
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Fig. 9 Ratio of the spectral densities obtained by the sonic and the Gill anemometer,
which corresponds to observed frequency response, and calculated frequency
response function of the Gill anemometer (Run A).
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Fig. 10 Ratio of the spectral densities obtained by the sonic and the Gill
anemometer, which corresponds to observed frequency response,
and calculated frequency response function of the Gill anemo-

meter (Run C).

Table 3 The results of comparison of
time constants obtained by
various methods.
(T y: natural wind, 7'z: wind
tunnel total wind speed, T'g:

wind tunnel experimental
formula)
Mean Wind Speed (m/s)
4.5 5.8
Ty (sec) 0.29 0.22
T (sec) 0.25 0.19
T g (sec) 0.44 0.34
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