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VARIED FLOW IN OPEN CHANNEL WITH BOTTOM -
DIVERSION RACKS
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Synopsis

The behaviors of open cannel flow on bottom diversion racks and their discharge
characteristics are investigated herein.

The contents of this paper are as follows; The first, the coefficients of discharge
are researched by experiment and applicability of gradually varied flow theory which is
used widely for analysis of the water surface profile is discussed. The second, the
fundamental equation including the terms of normal velocity is led and the characteristics
of abruptly varied flow on the racks are investigated by experiment. At the last, in case
of subcritical transitional flow, theoretical analysis of effluent and main flow behaviors

is described and verified by experiment.
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Fig. 1 Bottom diversion orifice used for test.
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Fig. 2 Coefficient of discharge for bottom diversion orifice.
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Fig. 3 Possible water surface profiles on the bottom racks.
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Fig. 4 Comparison of observed and calculated water surface
profiles in case of gradually varied;flow.
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Fig. 5 Pressure and velocity distribution on the rack
(by Khatchatrian).
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Fig. 6 Experimental apparatus.
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Fig. 7 Observed water surface profiles in case of sudden
transition from subcritical to supercritical flow
condition.
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Fig. 8 Experimental variation of pressure and velocity distributions.
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Fig. 9 Experimental variation of energy head distribution.
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Fig. 10 Experimental variation of the curvatures of the streamline.
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Fig. 14 Pressure and velocity distribution at section x=0.
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Fig. 15 Coefficient of discharge for the slot.
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Fig. 17 Theoretical variation of relative tailwater depth with
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Table 2 Comparison of theoretical and experimental values of relative
tailwater depth and energy head

I3 Hy(cm)
Run by Fy n * meas- | by Eq. | by Eq. | meas- | by Eq.
(cm) ured (38) (40 ured 4D

F—3 | 10.93 | 0.428 | 0.137 | 0.577 | 1.090 | 1.094 | 1.125 | 12.06 | 12.14
F—5 8.04 | 0.638 | 0.187 | 0.516 | 1.210 | 1.215} 1.33 10.10 | 10.11
F—6 | 11.13| 0.495| 0.135 | 0.512 | 1.111 | 1.114| 1.15 | 12.70| 12.71
F—11| 13.99 | 0.349 | 0.107 | 0.541 | 1.069 | 1.065  1.09 15.11 | 15.01
F—12| 17.10| 0.273| 0.088 | 0.569 | 1.050 | 1.050 | 1.06 18.18 | 77.92
F—14| 10.8 | 0.470 | 0.138 | 0.513| 1.105| 1.070 | 1.14 | 12.30 | 12.32

F—15 12.24| 0.357 | 0.123| 0.617 | 1.010 | 1.000 | 1.10 13.24 | 13.22
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Fig. 18 Variation of relative energy loss with F; and 7;.
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