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ON THE CHARACTERISTICS OF AN OPEN CHANNEL FLOW
THROUGH PASSAGE OF CROSS-SECTIONAL VARIATION(2)

—Experimental Investigation of an Open Channel Flow
through Passage of an Sudden Expansion or Contraction——

By Hirotake Imamoro, Yoshihira Fuyn and Yoshifum: Fusu

Synopsis

This paper deals with the characteristics of an open channel flow around a sudden
width-expansion or -contraction. The velocity measurements are carried out with a hot-
film flowmeter and a propeller flowmeter. Three dimensional distributions of mean and
turbulent velocity, the energy and the momentum coefficients, the Reynolds stress are
obtained experimentally. Some interesting results about the bed-variation around a sudden
width-expansion or -contraction are obtained experimentally.

Main results obtained through experimental investigations are as follows; 1) The char-
acteristics of mean velocity distribution depend on the expansion or contraction ratio
and the kind of flow transition, that is, sub-critical or supercritical transitions. 2) The
energy and the momentum coefficient of flow in transition have values more than unity.
3) The existence of spiral motion is found in the flow through the section of sudden
contraction. 4) The energy spectrum of turbulence show the existence of the inertial sub-
range which is descriced by the power low of —5/3.
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Fig.1. Schematic illustration of experimental instrument.
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Table 1. Percentage of turbulent energy compornent.
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Fig. 19. Change of water level with time around sudden expansion.
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Fig.20. Water surface profile and bed elevation around sudden expansion.
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Fig.21. Lateral bed profile around sudden expansion.
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Fig.22. Contour line of bed elevation around sudden expansion.
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Fig.23. Water surface profile and bed elevation around sudden contruction.
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Fig.24. Lateral bed profile around sudden contruction.
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Fig.25. Contour line of bed elevation around sudden contruction.
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