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INTERNAL STRUCTURE OF FLOW THROUGH
CURVED OPEN CHANNELS
By Yoshio MuraMOTO and Takayuki INOUE

Synopsis

This paper describes the internal structure of curved flows based on measurements of three
dimensional velocity components in the curved reaches of smooth rectangular channels under
conditions of subcritical flows.

Considering the properties of three voriticity components observed, the flow through a
curved section was divided into three regions: the generated region, the developed region and
the fully developed region of secondary flow. 'The magnitude of secondary flow predicted from
the longitudinal vorticity equation was confirmed by the experimental results in the generated
region. Further, the radial distribution of tangential velocity measured in the fully developed

region supported the theory of pervious papers.!:?>
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Fig. 1. General plan of experimental facility. (unit; cm)

Photo. 1. Three dimensional flow direction instrument. (1. total
head tubes, 2. horizontal protractor, 3. vertical protractor,
4. pitot sphere, 5. vertical slide, 6. horizontal slide.)
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Fig. 2. Pitot sphere ; (a) Shukry type with straight stem,
(b) improved type with curved stem,
(¢ ) notation of pressure holes.
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Fig. 3. Relation between dynamic coefficient and angle of inclination.
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Fig. 4. Deviation of measuring angle by velocity difference at two press. holes.
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Fig. 5. Relation between accracy of differential manometer
and measurable angle of inclination.
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Fig. 6-1. Isovels of three velocity components at §=30° and 150°. (#.,=75cm, @=10 //sec)
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Fig. 6-2. Isovels of three velocity components at §=30° and 150°. (r,=150cm, Q=10 //sec)
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Fig. 7. Vertical distribution of tangential velocity at r=7, (7.=150m, Q=10 I/sec)
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Fig. 8-1. Longitudinal distribution of three vorticity components observed.
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Fig. 8-2. Longitudinal distribution of three vorticity components observed.
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Fig. 9. Schematic representation illustrating longitudinal distribution of three
vorticity components and secondary flow.
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Fig. 10-1. Comparison between tangential vorticity observed and theoretical curves.
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and experimental data.
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