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SUMMARY

The purpose of this study is to examine the characteristics of a current meter and analyze the
turbulence mechanism in an open channel flow. A current meter of the propeller type is used in this
study, and the characteristics of the responce and the direction of this meter are examined. From the
experiment, it is found that the time constant is about 0.04 seconds for the usual flow and is well
approximated by the cosine function in the direction. The authors consider this current meter effective
for the measurement of large-scale turbulence. Correlations, spectrum and scales of the turbulence are
calculated by the time series analysis of the data from measurements in the outdoor experiment. It is
found that the large turbulence is of the same magnitude as the depth of water of the channel in the
vertical and transversal direction.
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Fig. 1. Starting characteristics of Fig. 2. Dependence of time constant of
propeller current meter. current meter on velocity.
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Fo/Fo= {cos(§)}*% (3—-1)
Fig. 42084
Fo/Fo= {cos(8)}"® (3—-2)
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Table 1. Hydraulic condition

Experiment Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Water depth (m) 1.15 0.78 0.77 0.33 0.80 0.78
Aspect ratio 7.81 7.05 5.88 16.9 6.89 7.10
Discharge (m®/s) 7.50 3.79 2.40 0.99 3.51 4.01
Mean velocity (m/s) 0.85 0.89 0.70 0.56 0.80 0.95
Froude number 0.25 0.32 0.26 0.31 0.29 0.34
Reynolds number  x10} 97.5 76.9 59.6 20.3 64.2 74.7
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Fig. 5. Auto-correlogram of turbulence (Case 5).
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DHERFERT L L, 7V 2lSLPEBURSZBREINRDD, ZhIC L » TEBIB I cD LTI
h, RIBIBYTHZ Lickd,

W E, X, Xa, Xatoreeo D E 2 bR D E LT, BERFX, ORI D ICE DXmne1, Xmez, 000 Xn-mlZXF L
T

‘—11“ (X1 +Xz+ e + Xom+1)

B = T
— 1 + e + )
gm+2f_2m (X2 + X3 Xom+2 (10)
g S - (Xn—zm+ Xn-zms1+ - - +Xn)
T 9m+1

RRIGXRLHEY 2m+ 1 RKOBEITEHE LV T bbb, ORI X OED(2m+ 1EOFHEY 8
LL, XODEX 1ESSTHLEABIAKEXRDLHETH 5,

BEIEOHRIEI2 Case 5 L Case 6 OBl LT, FRAZ LTk i1, Toks, BEMBEIFHD
SEHALER RS 2 B0 (T — 2 BCiR10), 58 (25(E), 108 (501E), 20% (1001E), 30 (150fED, 40% (200
), 5080 (250fE), 60F (300M@) » 8EEXEHE L1, 22T, FEHRO 1ML L TR OBEIFY
LB EDKED LBz T 5 b 0% Fig. 11-1 1, TRHMkI5 0% Fig 11-2 R,
IORBOBEEYIC X AR c BB L D, HEEBHO 5 - LEx B I, RO LS MRS E



WiE 1 - fl D FOEE 0K LBAKRR A ORLIRB & 169

|NUHBER 91407 [CHANNEL 1 [SMOOTHING TIME 30 SEC |

8

°
: ]
o
Te w /\\ /\ PALYVAN
gs LN, . A A W—
= %o}o 40 00 SM Tou gy 200.00 z40 ODWE 320 08 WDD 419.00 “weq 94" 520.00 SE0 Do 660.00
= ME SEC
To
28

24

o

Z- [NUMBER __ 91407 JCHANNEL 2 | SMOOTHING TIME 30  SEC ]
z
o 4
a8 Wv"'\\ LN\
g8l _~ T Py Ty lin.c. WP Vo .
=loo * 40.00" s0.00 Tl “Sreg g8 20 N\ﬁu 00 280 00, 360.00 4p606” 440.00 \-vandD 520 00  560.0%_ 600.00
3 A TYME SEC
lLO

°

2

s

Z_ [NUMBER__ 91407 JCHANNEL 3 | SMOOTHING TIME_ 30  SEC ]
=z
o 4
—o

R e M

%g T T T T Lhad T /\I\ T T T L
=foo T 40.00 " e0.00 MW zob“oos-/zw 0o 320. JEVVWMm o0 MO0 s20.00 sto-dy_ 600.00
3’3- ME SEC
22

2]

o

2_ NUMBER 91407 [CHANNEL 4 | SMOOTHING TIME 30 _SEC |
5
=
e R T s S W , N e N
T%fco  40.00 80.00 12986, 480v00 2000085 240.00 YBOLOT 330 00 “H60B6 400 00° 440 00 Y600 §50.00 5601‘0& 600 00
s | TIME SEC
3q
28

2]

o

g NUMBER 91407 JCHANNEL 5 | SHMOOTHING TIME 30 SEC |
: %
o
- o
ac Pl /\'\ f/\\
E"o 00 | 4G 00 60 00 ' 120.80./166.00  200°08~ 240 00 28000 350 00 AEVG aso o0 440 00 W00 530 oo st‘so.\o{' 500.00
El TIME SEC
o
w <

2
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Fig. 11-2. Moving average of fluctuating velocity in lower layer of channel (Case 5).
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