T REIARRT 8 &R Ik N 4508 247

Experimental Study on Hydraulic Characteristics of
Flap Gate Under Various Flow Conditions
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ABSTRACT

§ The difference between inside and outside water level is the principle of
§ automatically controlling the flap gate. This study used hydraulic experiment to analyze

how the flap gate act under different flow situation, opening angle, discharge coefficient

and moment balancing. According to the results, the flow situations were divided into
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free flow and submerged flow. The opening angle of the flap gate was effected by inside
water level, outside water level, and per unit weight. In submerged case, the angle was
proportioned to the degree of immersion, and turning into inverse after the inflection
point. In addition, the opening angle was decreased with the area per unit weight
increased. Moment equilibrium was used to analyze the flap gate mechanics. Torques

induced by flows on the flap gate was introduced by inside water dynamic pressure in

flow situation. As a result, momentum equation could evaluate the dynamic pressure of
the flow on flap gate. In addition, relationships between discharge coefficient and the
degree of immersion of gate were the same at each discharge condition, and showed
quadratic curve. Through the analysis of the discharge of flap gate and related factors,

%
g free flow situation, and the outside water dynamic pressure was appended in submerged
% these results will benefit design and analysis of flap gate in the future.

Keywords: Flap gate, Discharge coefficient, Hydraulic experiment.
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