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SUMMARY

Turbulent velocity measurements of two components were undertaken in an agricultural irriga-
tion channel with a small propeller current meter. Results obtained from an outdoor exeperiment
were as follows.

(1) There was a higher correlation with time in downstream turbulence (1) than in vertical one
(w’), and in the turbulence of a lower layer of an open channel than in that of an upper one.

(2) The shape of a spectral density function showed a curve of right-lowering and did not have any
special peak. The energy of turbulence decreased according to the increase of the corresponding
frequency.

(3) It was recognized that there was a large scale turbulence of 10~20 seconds by a moving
average method of 2.5 and 5.0 seconds, and a turbulence of 30 ~60 seconds by a method of 10 seconds.

(4) Some conditional sampling method was applied to the analysis of the Reynolds stress and its
internal mechanism was investigated.
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Fig. 1. Instrumental system
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Fig. 2. Instrumental station in Makuwa irrigation channel.

Table 1. Hydraulic condition

Channel width (B) 10.0m
Channel depth (H) 0.31m
Aspect ratio (B/H) 32.2
Discharge (Q) 4.15m3/s
Mean velocity () 1.37m/s
Froude number (Fr) 0.78
Reynolds number (Re) 4.19X10°
Channel slope (1) 0.40%x1072
Friction velocity (u *) 0.11m/s
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TU8606 660 0.8 137.0 | 0.07 | —0.31 2.8 —0.1] 0.03 0.07 3.1
TU8607 1,200 0.8 138.0 0.07 | —0.39 3.2 0.2 0.03 | —0.15 3.4
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Fig. 3. Wave pattern of moving average in lower layer.
(z/H=0.1, H=0.31m, B=10.0m, Re=4.19x10°)
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Fig. 8—2 Distribution of Reynolds stress in upper layer. (z/H=0.8)
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