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ON THE CHARACTERISTICS OF AN OPEN CHANNEL
FLOW AROUND A CIRCULAR CYLINDER

By Hirotake Imamoro, Toru Fupita aud Yoshikiro Hisuikr

Synopsis
This paper deals with the characteristics of open channel flows around a circular cylinder,
which are investigated on the basis of experimental results. The measurments of velocity were
made by a hot-film flowmeter, and the measurements of the bottom shear stress by a flush-mounting-
probe. From these experimental data, some qualitative properties of the structure of turbulence in
a wake are revealed, that is, the distribution of mean velocity, Reynolds stress and the eddy viscosity
near the bed can be approximated by the result of two dimensional wake.
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Fig. . Schematic illustration of experimental set-up.
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Table 1. Experimental conditions.

Discharge . Depth | Mean | Cylinder Reynolds ' Froude Slenderness
Series ‘ Velocity , Diameter Number Number Ratio
Q (fsec) | H (em) | U,, (cm/sec) ¢ D(cm) | Rp=UnD|v F,:Um/\/g? H|D
A-l 421 | 5.08 20.73 | 4.00 8.29x 103 | 0.29 T 1.29
B-I 599 | 495 3025 Lo 275x108 | 044 | 495
2 3.83 4.98 19.23 1.00 1.75x 103 0.28 4.98
3 1.94 5.02 9.66 1.00 8.79x 102 0.14 5.02
4 4.00 4.95 20.20 100 | 2.02x103 0.29 495
C-1 ‘ 397 497 | 1997 | 100 | 200x10° | 029 497
2 2.02 2.55 19.78 | 100 1.98x 103 0.40 2.55
3 ‘ 1.06 125 | 2109 100 2.11x 103 0.60 ‘ 1.25
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Fig. 2. Vertical distribution of mean velocity, turbulent velocity and skewness factor around a cylinder.
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Fig. 4. Contour line of turbulent velocity
around a cylinder.
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Fig. 6. Vertical distribution of mean and turbulent velocity of approaching flow and lateral distribution
of mean velocity in a wake.
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