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New discharge algorithms of radial gates based on the flow regime identification

GUO Yongxin', WANG Yisen’, GUO Xinlei', HU Wei', ZHU Rui’
(1. China Institute of Water Resources & Hydropower Research, State Key Laboratory of Simulation and
Regulation of Water Cycle in River Basin, Beijing 100038, China;
2. Construction Committee of South—to—North Water Diversion of State Council, Beijing 100038, China;

3. Construction Supervision Center of South—-to—North Water Diversion, Beijing 100038, China)

Abstract: Accurate estimation of flow discharge though radial gates in water diversion projects is an essen-
tial precondition for automatic control of gates, simulation of the operation and dispatching system, etc..
The flow discharges predicted by the conventional empirical coefficient model and dimensionless analysis
model are of large errors under the submerged flow conditions with low jet Froude number at vena contrac-
ta. In this paper, the influence factors of discharge coefficient are analyzed. A new parameter Er is pro-
posed to identify flow regime for submerged flow, which is defined as Er=e/H+Xr. When Er<l, the sub-
merged flow is of large jet Froude number, and when Er=1, the submerged flow is of low jet Froude num-
ber. Based on the above flow regime identification, the discharge algorithms are established for free flow,
partially submerged flow and totally submerged flow, respectively. Then, the model parameters are estimat-
ed by the least squares method. The verifying results show that the discharges predicted by new discharge
algorithms are of higher precision. The relative errors IEQl of 80% tests are less than 10%, and EQ is
close to the normal distribution. The flow regime identification criterions and the discharge algorithms pro-
posed in this paper can provide new ideas for the accurate prediction of discharge through gates.

Keywords: radial gate; discharge algorithm; submerged flow; flow regime identification; the least square

method

(SEAT 4 8. AR )

— 916 —



