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Abstract; In order to clarify the hydrodynamic characteristics and water intake effect of a novel self-floating buoy strat-
ified water intake, and provide a theoretical reference for the scientific design and application of stratified water intakes
for irrigation. Considering the influence of temperature on the physical properties of water bodies, the turbulence three-
dimensional mathematical model was adopted to simulate and analyze the flow field in the area of the self-floating buoy
stratified water intake. The results are as follows. Influenced by buoyancy and water intake traction, buoyancy domi-
nates in the far zone of the water intake, resulting in a uniform vertical velocity distribution; while traction dominates in
the near zone, leading to an uneven vertical velocity distribution, with the surface water velocity much greater than that
of the bottom water. From top to bottom along the water depth in the water intake area, there are a quasi-still water
zone, a low-velocity gradient zone, and a high-velocity gradient zone, with only the water in the high-velocity gradient
zone participating in surface water intake. The water intake depth in the reservoir area is approximately 4.7 to 6. 8
times the height of the water intake. The more obvious the vertical temperature stratification below the flow interface,
the smaller the water intake depth in the reservoir area. The vertical temperature distribution pattern in the reservoir ar-

ea is basically consistent. The higher the reservoir water level, the smaller the water intake depth. When the reservoir
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water level is the same, if the vertical temperature stratification characteristics below the flow interface are consistent

but the temperature values differ, the water intake depth in the reservoir area is basically the same. Compared with a

single-layer water intake without stratified intake facilities, the stratified outflow water temperature ( T-stratified) of the

novel self-floating buoy stratified water intake is increased by 0.64°C t0 5.59°C. The more significant the vertical tem-

perature stratification below the flow interface, the greater the increase in outflow water temperature for stratified water

intake using the buoy.

Keywords: novel self-floating buoy stratified water intake; mathematical model; flow characteristics; water

intake depth; outflow water temperature
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