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Optimization analysis of selective water withdrawal with stop log

gate in typical engineering projects

YIN Hui', CAI Baozhu®’, ZHENG Tiegang’
(1. Water Conservancy and Hydropower Survey and Design Institute, Zhaotong 530600, Chinas
2. XPCC Surveying & Designing Institute (Group) Co, Ltd, Urumqi 830002, China;
3. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: The low—temperature water discharged from the reservoir will affect the downstream aquatic eco-
system of a reservoir area, and using selective water withdrawal with stop log gate is an effective method
to solve the problem caused by the low—temperature water discharged from a reservoir. Based on actual engi-
neering projects, this study established a three—dimensional water temperature-hydrodynamic mathematical
model, and numerically simulated the hydraulic characteristics and the temperature of water discharged. The
operation feasibility of the selective water withdrawal and the temperature of the discharged water under dif-
ferent water intake elevation conditions were demonstrated respectively. In addition, the impact on crops in
the downstream irrigation area was also analyzed. The results show that, the water intake head above the
stop log gate is the key factor affecting the effect of selective water withdrawal, and the determination of
water intake head is closely related to the hydrodynamic characteristics in the intake chamber. Compared
with the water intake head, the influence of intake structure shape on the hydrodynamic characteristics is
more serious in small and medium-sized projects. From the results, it could be concluded that, increasing
the distance between the stop log gate and the front wall of the door chamber is one of the effective mea-
sures to improve the hydraulic characteristics of the water intake system. In view of the hydraulic character-
istics and water temperature withdrawn, the operation mode of the stop log gate is proposed.

Keywords: ecological environment; selective water withdrawal; stop log gate; intake elevation; water tem-

perature discharged
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