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ON THE BASIC CHARACTERISTICS OF AN OPEN CHANNEL
FLOW IN COMPLEX CROSS SECTION

By Hirotake ImamoTo and Zoshio KUGE

Synopsis

This paper deals with the water flow in a smooth open channel of complex cross section con-
sisted of two parts, one is a deep channel and the other a shallow one over flood plains placed along
both sides of levees. The shape of cross section can be varied by changing the width and the height
of the flood plain.

The experimental results show that the resistance factor evaluated by the ratio of mean to shear
velocity reaches the maximum at a certain width ratio of shallow to deep parts under the condition
of constant Reynolds number. From the measured distribution characteristics of local mean and
turbulent velocity under different conditions of flow, it is concluded that the region characterized
by low mean velocity, high intensity of turbulence and strong Reynolds stress is expanded around
the edge of flood plains, and several kinds of secondary motions may exist in the shallow and deep
parts.
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Fig. 2-1 Calibration channel of hot-film flowmeter.
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Fig. 2-2 Relation between fluid velocity and out-put voltage of hot-film
flowmeter (temperature difference between sensor and fluid 7

variable).
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Fig. 2-3 Relation between fluid velocity and out-put voltage of hot-film
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Fig. 2-4 Relation between temperature difference and out-put voltage
of hot-film flowmeter (Fluid velocity U/: constant).
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Fig. 2-5 Effect of the deposit of contamination {Changes in the flow sensitivity
of sensors with increasing measurement duration time).
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Fig. 3-3 Distribution of mean velocity of longitudinal, lateral and vertical components.
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Table 3-1 Hydraulic conditions in velocity measurement.

'Width of Flood [Height of Flood] Depth Discharge Friction ‘Water
Case Plain Plain p Velocity Velocity | Temperature
& H m Uy e
(cm) (cm) (cm) (cm/sec) (cm/sec) (°C)
1 0 3.2 4.8 50.5 2.75 14.0
2 4 3.2 4.8 48.4 2.56 14.8
A 3 8 3.2 4.8 40.7 2.26 14.8
4 12 3.2 4.8 36.7 2.13 14.0
5 16 3.2 4.8 29.4 1.88 14.6
6 20 3.2 4.8 24.8 1.59 14.8
7 12 3.2 4.0 33.9 1.84 14.1
B 8 12 3.2 4.8 36.7 2.13 14.8
9 12 3.2 6.4 43.4 2.58 15.6
10 12 3.2 8.0 53.7 2.92 14.8
h= 3. 2¢cnm h=3.2cm
H= 4. 8cm U (cm/ sec) H= 4. 8cn
35 45 50 55 60 65 35 35 ¥lom/ sec)
e P
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i 1
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Fig. 3-7 Effect of the width variation of flood plain on the velocity distribution.
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Fig. 3-8 Effect of the depth variation on the velocity distribution.
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