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Fig.1 Vortex setting chamber model size diagram
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Fig.2 Comparison of measured and calculated

values of tangential velocity PIV
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Fig.3 Tangential velocity distribution in different
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Fig. 4 Air vortex morphology under different tapers
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Fig. 5 Radial velocity distribution in different
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Influence of Inclination Angle of Curved Overflow Deflector Taper on

Flow Field Characteristics of Vortex Setting Chamber
GU Huai-meng'’, WANG Yan-wen’,LI Lin'"*, WANG Ping-yuan'"’
(1. School of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China;
2. Key Laboratory of Water Conservancy Engineering Safety and Water Disaster Prevention, Urumqi 830052, China;
3. Xinjiang Tacheng District Water Conservancy and Hydropower Survey and Design Institute, Tacheng 834700, China)
Abstract: The flow field characteristics of vortex setting chamber(VSC) play a decisive role in its water and sediment
separation performance. In order to clarify the influence of the inclination angle of the curved deflector on the flow field
characteristics of VSC, the large eddy simulation and VOF method are used to study the three-dimensional flow field
characteristics of the VSC when the inclination angles of the curved deflector are 5°, 10° and 15° respectively, and the flow
field characteristics of the VSC with the plane deflector under the same inlet flow rate are compared. The results show
that the use of curved cantilever deflector will increase the eddy current intensity in the VSC chamber and reduce the range
of low velocity zone. The increase of the inclination angle can improve the stability of the air vortex, increase the strength
and size of the air vortex., which is beneficial to the separation of water and sediment. The radial velocity in the cone area
increases with the increase of the inclination angle, and basically points to the center of the VSC, which is conducive to
the rapid transport of sediment to the bottom hole of the sediment discharge. The velocity of the overflow flow on the
surface of the curved deflector is greater than that on the surface of the plane deflector, and the flow velocity on the de-
flector is the largest when the inclination angle is 15°.
Key words: vortex setting chamber; flow field characteristics; curved deflector; numerical simulation; large eddy

simulation





