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ON THE REAL TIME ANALYSIS OF THE CHARACTERISTIGS
OF ATMOSPHERIC TURBULENCE

By Yasushi MrTsuTA, Tatsuo HANAFUSA and Tokunosuke FUJITANI

Synopsis

In this paper, the outlines of the analog data analyser system to estimate mean value and
standard deviations of wind speed and wind direction measured by a two dimentional sonic ane-
mometer are described. The results obtained by this analog system agree well with those by a
usual digital method for mean value and standard deviation of wind speed and mean of wind
direction within relative error of 594, and for standard deviation of wind direction within 204,
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Fig. 1 Vector components of wind velocity.
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Fig. 2 Block diagram of vector synthesizer.

— 2 —



FH - EFE - B KEA MO ERERERIKOLT 507

b =A==y}

Lo2zy PREBHEOTHELRDZDOI0TEH 2, FHEMICK L « BEHKH (fo) £:0.0044cps
@ active low pass filter TH 5%, Z @ filter ZFB L THTE L EBRIITOEFITH 100sec OBEEH T,
G BIGEDIIRE L 2 b. MBRRET vy 7 #4775 £t Fig. 3 (T, filter ##:1d Fig. 4 ITRY
ntnd,

© Yyr=r—%a2=y}

I0rzy MAEBOLEBBRAOEMALTNE DO OTH I, Thid7 4 vg —CEBATERY H
L, 2heEERET 2 BELE > Thdo COEMRRY Ty 78477 7 414 Fig. 5 KR L
DTH 2o ANBERWBTIOFIZH/MI N, 2@ active filter THRRI NIV FNRRAT 408 ~

(L ¢ W7 B At 10 cps @ low pass filter & | o Wi /EEdt 0. 0044 cps @ high passfilter) %Y, #iRL
BBHLIUF s vy =T Y72l 7 4 — Fr5y 7 AR THR S NI R AR CRIEI IR,

Mean meter
. Input ‘—_l_ ‘>— _E__‘. Output
r fc=00044 cps

100
AN iOUT
X2 =
m3
] METER
N
x
-15v -

Fig. 3 Circuit and block diagram of mean meter unit.
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Fig. 4 Characteristics of filters of mean meter unit and g-meter unit.
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Fig. 5 Circuit and block diagram of o-meter unit.
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Fig. 6 Block diagram of observation system.
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Photo. 1  Observation mast and sensors.
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Fig. 7 An example of traces.
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Table 1 Results.
S Sampling' g'Ieazg1 Wind .
Run No. Date Tit?r:; Duration| -Speed (m/s) w2l }a"a T4
(T) My ‘ M, » Gp G4 gL L4 o

MMy Standard Deviation (m/s)
_A_ -

OI-1-1 | 22nd Aug.”70 | 15:07 |23 min. | 3.78 | 3.92 | 0.03 |1.98 1 1.93 | 1.26 |1.46| 0.03

OI-1-2 ” 15:30 |23 ~» |2.16 2.13| 0.01 |1.291.25(0.85|0.92| 0.03
OI-4-1 | 23rd Aug.”70 | 09:42 (18 ~ |3.18|3.26| 0.04 |1.27 | 1.24 | 0.49 | 1.14 | 0.02
OI-4-2 ” 10:00 21 » |3.02|3.08| 0,02 |1.38)1.380.92|1.02| 0.00

.| Mean Wind .
RN | Due | ot BERE Dimeion |weay| Sanderd Deveten oo,

Time (T) M, | M, M, I o o4 or oy op

OI-1-1 | 22nd Aug.’70 | 15:07 |23 min. | 187° | 184° | 0.02 35° | 30°| 10°| 28°| 0.14
OI-1-2 ” 15:30 (23 ~» |180° | 183° | 0.02 42° 1 34° | 17°| 29°| 0.19
OI-4-1 | 23rd Aug.’70 [09:42 |18 ~» |140° | 134° | 0.04 43° | 34° 8°| 33°| 0.16
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