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I: Reverse flow region.
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Mixing flow region.
III: Normal flow region (Potential keeping region).
IV: Boundary layer region.
Fig. 1. Regional division of flow at the downstream

of the gate.
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Fig. 2. Distribution of mean, maximum and mini-
mum pressure along the distance from the
gate.
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Fig. 3. Experimental setup and block diagram of

data reduction system.
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Table 1. Maximum values of C,, and the
positions where those occur
Position
h/D - of L/D F, C,max
piezometer
0.2 Bottom 3.5 8.98 0.132
0.3 ” 3.5 5.98 0.159
0.4 ” 3.5 9.07 0.143
0.5 Top 2.0 5.40 0.156
0.6 ” 2.0 5.98 0.153
0.7 ” 1.5 4.37 0.153
0.8 ” 1.0 4.83 0.141
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Summary

When a gate or a valve established in a pipeline is partly opened, the pressure coming at the wall
of its downstream fluctuates severely in case of an excessive hydraulic condition.

It is apparent that the intense shear between the high velocity flow from the gate and the low
velocity flow at its downstream should give rise to a generation of turbulence, but it is very difficult to
estimate the magnitude of the fluctuation at the wall by means of theory. Therefore some investigations
on the characteristics of pressure fluctuation at the downstream of the gate was carried out by experi-
mental approach, and the following conclusions were obtained.

1. In case of intense turbulence coefficient of pressure fluctuation, C, keeps itself almost constant
in spite of the Froude number-variations at the fixed gate-opening and its position.

2. Due to the height of the gate-opening, the distance from the gate where the maximum pressure
fluctuation occurs, varies but is independent of Froude number.

3. Distribution-patterns of C, at the downstream of the gate for 90 mm pipeline and 150 mm
pipeline are quite similar, so accordingly no corrections for scale effect are needed.
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4. Even under the same condition, values of C, at the bottom portion of pipe section differ from
that at the top portion. This may be a reason why dispersion of fluctuation refers to the distance from
the center of turbulence to the wall.

5. It seems that there is no indication of dominant frequency concerning pressure fluctuation.

And the spectral profile of high frequency region is unlike to that of the velocity-fluctuation due to
the wall shear flow.



