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Water sediment separation mechanism and design parameters of conical circles in shuttle-conical tubes//LI Lin,
TAN Yihai, YANG Haihua, WANG Miao, QIU Xiuyun ( College of Water Conservancy and Civil Engineering, Xinjiang
Agricultural University, Urumgqi 830052, China)

Abstract: According to the sediment movement mechanics and precipitation theory, the influences of conical circles in
shuttle-conical tubes on sediment deposition characteristics are analyzed based on their unique sediment settlement
characteristics. Taking floccules as the study object, the angle range of the conical circles to meet the sediment deposition
at greater speed along their inner surface is presented by means of the mechanical analysis and statistical regression. Based
on the precipitation theory, the deduced best angle of the conical circles is 45°. The influences of length and spacing of the
conical circles on sediment settling velocity are also theoretically derived. The results show that the shuttle-conical tubes
can make more sediment settle than the ordinary devices under the same water and sand conditions. The sediment settling
velocity relates to the ratio of the length to the spacing. The larger the ratio is, the higher is the sediment settling velocity.
Therefore, a larger ratio of the length to the spacing of the conical circles is suggested.
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