305
LB E RO ERBRAEEICONT
SeH s IEE WS - EAHZY

ON THE METHOD OF REAL TIME ANALYSIS
OF TURBULENT TRANSPORTS IN THE
SURFACE BOUNDARY LAYER

By Yasushi Mitsuta, Tatsuo Hanarusa and Tokunosuke FujrTant

Synopsis
This article describes the new developed hybrid analog data acquisition system for the study
of the atmospheric turbulent transfer in the surface boundary layer. An application of this system
for the measurement of the characteristics of the atmospheric turbulence together with a sonic
anemometer and a fine thermocouple psychrometer is discussed. A few interesting phenomena
obtained by this system are shown.
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Table | Minimum and necessary informations for the atmospheric turbulence.

. Three dimensional
Wind speed: {Total
MEAN VALUES Wind direction
Air temperature

Specific humidity

Momentum
VERTICAL FLUXES Sensible heat
Latent heat

. Three dimensional
Wind speed: {Total
VARIANCES Wind direction
Air temperature

Specific humidity
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Fig. I The block diagram of the hybrid analog data acquisition system for atmospheric
turbulence (HYSAT).
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Table 2 The analog part of the hybrid analog data acquisition system for atmospheric
turbulence (HYSAT)

Component ‘ Number ‘ Functions

MEAN METER 8 to obtain the mean value
(L.P.F.=0.01 c.p.s.)

FLUX METER 4 to obtain the mean product of two signals
(L.P.F.=10 c.p.s. L.P.F.=0.005 c.p.s.)
(input) (output)

SIGMA METER 6 ' to obtain the standard deviation

(H.P.F.=0.01 c.p.s. L.P.F.=10.0 c.p.s.: input)
(L.P.F.=0.005 c.p.s.: output)

BAND PASS 1 to obtain the variance between the fixed bands
SIGMA METER 1. 0.01-0.08 c.p.s.
2. 0.08-0.64 c.ps. input

3. 0.64-5.12 c.p.s.
L.P.F.=0.005 c.p.s.: output

DC AMP. 4 to amplify the level of the signal
x 10, %20, x50
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Fig. 2 The circuit of the mean-meter.
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Fig. 3 The circuit of the sigma-meter.
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Fig. 4 The circuit of the flux-meter.
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Fig. 5 The block diagram of the digital part of HYSAT.
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Fig. 7 The block diagram of the observational system using HYSAT.
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Fig. 9 The change of turbulent fluxes depending on the sampling duration.
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Fig. 10 The time variations of vertical fluxes.
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