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ON THE CHARACTERISTICS OF AN OPEN CHANNEL FLOW
THROUGH PASSAGE OF CROSS-SECTIONAL VARIATION (1)
Experimental Investigation of an Open Channel Flow through

Passage of an Abrupt Bed-Ascension or Depression

By Hirotake ImamoTo and Yoshihira Fuju

Synopsis

This paper deals with an open channel flow through an abrupt bed-ascension or depression.
Characteristics of flow transition, separation region and velocity distribution near the position
of bed-variation are investigated. The measurements of separation region were made by the
technique of flow visualization with potassium permanganate tracer, and velocity measurements
by a hot-film flowmeter of constant-temperature operation.

Experimental results obtained are as follows; 1) The transition of flow can not always be
described by a simplified method of momentum analysis. 2) The length and the height of
separation region formed near a bed-ascension or depression depend on many factors such
as the height of bed-variation, up- and / or down-stream depth, Froude number and so on.
3) The vertical distribution of mean velocity near the bed-variation can not be approximated
by the logarithmic law, and the energy and momentum coefficients are greater than unity.
4) The intensity of turbulence is high, and the maximum rate of turbulence energy dissipa-

tion in total energy loss reaches a few tens percent, which is several times of that of two-
dimensional uniform flow.
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Table 1. Classification of flow transition through a step-up section.

¢=h;/h; ‘ Flow Transition
1D 0<¢<gse 1 Shooting Flow — (Hydraulic Jump) — Ordinary Flow
2) ¢=¢sc . Shooting Flow — Critical Flow
3) Psc<P<1 Shooting Flow — Shooting Flow
4 1<¢<1+49 i Unstable Transition
5) 14+4¢<¢ic Ordinary Flow — Ordinary Flow
6) $=0uc Ordinary Flow — Critical Flow
7)) §>Pte Ordinary Flow — (Control Section) — Shooting Flow
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Table 2. Classification of flow transition through a step-down section.

¢=hy/h; ; Flow Transition
1) 0<¢g<¢se 1 Ordinary Flow — (Control Section) — Shooting Flow
2) d=¢sc Critical Flow — Shooting Flow

Unstable Transition

3) e <gp<l1 ! Shooting Flow — Shooting Flow
1 1<g<1—4¢

5) 1—d¢<<¢pP1c Ordinary Flow — Ordinary Flow
6) ¢=dic Critical Flow — Ordinary Flow
7)) $>¢Pie Shooting Flow — (Hydraulic Jump) — Ordinary Flow
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