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Study of the thermal regime characteristics and effect of water-lifting

aerators operation on the Jinpen reservoir

HUANG Tinglin, TAN Xinlin, LI Yang, LONG Shenghai
(School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract;: Based on MIKE3 software, a three-dimensional water temperature model of Heihe Jinpen reservoir was
established. The model accurately simulates the vertical water temperature change and the evolution of the water
thermal stratification structure in 2012 with an average relative error of 1.42% . Moreover, this model was
validated by the field measured data in 2012 and used to simulate the influence on the thermal regime of Jinpen
reservoir with different air temperature, solar short-wave radiation and inflow. The results showed that there is a
positive correlation between temperature, solar short-wave radiation and the stability of the water thermal
stratification, while the inflow is significantly negatively correlated with the stability of the water thermal
stratification. APE index is one of the representation of water thermal stratification strength. The model is used to
simulate the water temperature under the natural condition from September to November in 2014 and calculated the
APE index, and compared with the APE index in the period of water-lifting aerators operation. The results showed
that the water-lifting aerators can reduce the APE index remarkably and destroy the thermal stratification
structure, and promote the mixing of water. The experimental results can provide basis for the scientific operation
of the water-lifting aerators system to realize the artificial induction of the mixture, continuous improvement of

water quality with high efficiency and energy conservation, and guarantee the water quality safety.
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Fig. 1 Arrangement of water-lifting aerators and

monitoring points in the Heihe Jinpen Reservoir
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Tab. 1 Hydrological and meteorological conditions under different simulated conditions
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Tab. 2 The main parameters of the model
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