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LOCAL BEHAVIOR OF OPEN CHANNEL FLOW

By Tadashi UTAMI

Synopsis

The behavior of a local flow near the abrupt contraction of a rectangular channel is
investigated experimentally and analytically under the condition of a laminar main flow.
The flow being three dimensional, the flow visualization method in which small air and
hydrogen bubbles are applied is used successfully to measure the flow pattern and the
velocity distribution. Analytically, the vorticity variation along streamlines is made clear.
Because of the difficulty of three-dimensional analysis, however, the two dimensional model
of the flow is constructed to analize approximately the flow patterns under the assumption
that the mass transport from one section parallel to the channel bed to another is reduced
to the source or sink line along the contraction wall. The result obtained analytically

shows a good agreement with the experimental flow patterns.
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Fig. 1 Experimental channel and co ordinate system.
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Photo. 1 Flow pattern in each section parallel to the channel bed.

(a) : z=03cm, (b)) : z=1,0cm,
(c):2=20cm, (d) : z=2.5cm,
(e) : z=3.5cm, (f):z=4.5cm.
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Photo. 2 Flow pattern in each section parallel to the side wall.

(a) : y=9.90cm,
(c): y=875cm,
(e): y=6,08cm.

(b): y=9.35cm,
(d) : y=7.60cm,
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Fig. 5 Three dimensional flow pattern.
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Photo. 3 Visualized velocity distribution by means of the
hydrogen babble method.
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Fig. 6 Velocity distribution in the section (a) : x=0cm and
(b) : x=—45cm.

Table 1
| Unit depth discharge (em?¥/sec) Central breadth of equal discharge
z section section (cm?/sec) section section
(cm) =0 (cm) x=—45 (cm) x=0 (cm) x=—45 (cm)
@ ® © © ®
0.3 38.80 26. 61 12.19 9.00 20.00
0.5 61.53 33.51 28. 02 7.32 20. 00
1.0 81.70 66. 74 14.96 9.00 20.00
1.5 94. 28 — — — —
2.0 109.75 101.52 8.23 10. 06 20.00
3.0 118.61 132.14 —13.53 12. 00 15. 96
4.0 126.70 140.04 ~13.34 12.00 15.26
4.3 137.08 — — —_ —
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en the calculated and experimental
results.
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