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Experiment Study on Field Applicability of Siphon as a Intake Facility
of Agricultural Reservoir for Disaster Prevention
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Abstract

Most of the intake facilities of small agricultural reservoirs are conduits and they are regarded as serious defects due to the structural weakness that
penetrates the body of the dam, and countermeasures are needed. This study suggests the application method of siphon type water intake facility by
hydraulic model test and physical scale model test of siphon type water intake facility which has high safety and easy maintenance. Experimental results
show that sufficient flow rate can be secured for the purpose of intaking water according to the differential head between the reservoir and the discharge
part, and the flow rate can be controlled by the valve. The negative pressure was -31.5 kPa, and vibration and noise did not occur during the operation of
the siphon. The maximum flow velocity in the discharge outlet was 1.11 m/s which meets the criterion for irrigation canals. Therefore, scour risk would
be very low. As a result of the inflow distribution experiment, even if the inflow part is separated by only about 0.8 m, the flow velocity is remarkably
decreased, so that the clogging by debris would not appear. When the pump was operated only once for the first time and the inside of the siphon was
filled with water, continuous operation was possible by only valve operation. The results of this study are expected to be used for the design guidelines
of the water intake facilities and improve safety and maintenance convenience of agricultural reservoirs.
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Fig. 1 Principle of siphon
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(e) Outlet

(b) Upstream of siphon

(f) Installation of an irrigation channel

Fig. 2 The scene of physical scale model test
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(a) Connection of V—notch part (b) PE water pipe installation

(e) Construction of inflow part (f) Refiling of dam body

Fig. 6 The scene of physical scale model test
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Table 1 Change of outflow according to reservoir level

Reservoir level Measurement Calculation Error rate
(cm) (m’/h) (m’/h) (%)
170 1513 15.50 242
160 14.58 15.04 3.07
150 14.11 14.56 3.12
140 13.59 14,07 3.4
130 13.05 13.56 3.75
120 12.70 13.03 2.51
110 11.65 12.15 412
100 10.27 10.80 491
90 10.08 10.46 3.66
80 9.70 10.01 3.12
70 9.09 9.34 2.65
60 8.32 8.66 3.95
50 7.10 7.43 4,38
40 6.36 6.64 418
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