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Abstract

One of the key challenges in the design of side weirs is enhancing discharge efficiency, which is defined as the
dimensionless ratio of the flow rate over the weir to the total incoming discharge. This study investigates the hydraulic
performance of a converging side weir equipped with flow-guiding side plates. A three-dimensional numerical model
using FLOW-3D software was employed to simulate flow conditions in the presence of guide plates with varying
angles, relative lengths (defined as the ratio of plate length to the upstream channel width), and installation positions, to
identify hydraulically optimal configurations. Following validation of the model against experimental data, 28 different
scenarios were evaluated. The results demonstrated that under proper conditions, the installation of side guide plates can
significantly improve discharge efficiency. Among all cases, the configuration with a 60° deflecting angle and a relative
length of 0.2, installed at the upstream location (Xi) of the weir, yielded the best performance, increasing efficiency
from a baseline of 62% to 82%. Analysis of the velocity field further revealed that the formation of a low-velocity zone
behind the plate plays a critical role in directing the flow toward the weir. Overall, the use of side guide plates presents
a simple, low-cost, and effective solution for enhancing the hydraulic performance of converging side weirs without
requiring structural redesign.
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