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Fig. 1 Sketch of a vortex settling basin model
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Fig.3 Comparisons of the simulations and the PIV measurements of tangential velocity, radial velocity and water streamline
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Fig. 6 Aircore in the vortex settling basins for different scenarios

K7 AR 7 58 T i U X A5 R 2 P Bt R 8T (AP THT 2 =24 mm D)) o ATRAE Y, 758 3 MR IX
FHERR 3 KBTS 1 APENSh, HAIXIRE TS 1 BRI, JrR 2 BR 2. 3 KA RS, Hoft XK
SHRVEEGE, TR3M 1, 2, 4.5 KEEEEFHERTTE 1 203/ T 17.5% . 20.2% | 16.5% |
21.5% 5 T2 1, 4, 5 XA BB EETT SR 1 20N T 5% . Jrag 1 3 IXH & s B AR T HAl
DX Sk i/ )N, B 2 Y ) 20U PR VD AR 2 X (Rt i ) TR AT R P R T HA X I, Wi 58 2 7% 3
PIZX A BE R R TI 5 1, WIPTE R AT REPEREMR, J5 58 3 b2 IX(RIEIR 1 ) sl B2/ T 07
M2, BERR YT R AR T B AR T RE R

L V/(m-s™) V/(m-s™) L Vi(m-s™)
0.10 0.19 0.10 0.19 0.10 0.19
0.17 0.17 0.17
0.15 0.15 0.15
0.05 th 005 i 005 ui
0.09 0.09 0.09
E 0.07 E 0.07 0.07
50 T oz § o
0.01 0.01 0.01
—0.05r -0.05 —0.05¢
010k QIR g of, SNea O g0, N AONES
-0.10 —0.05 0 0.05 0.10 -0.10 -0.05 0 0.05 0.10 -0.10 =0.05 0 0.05 0.10
x/m x/m x/m

K7 AR EBEPEE 2z =24 mm T = 8 MR

Fig.7 Flow velocity map and streamline diagram for different scenarios(z =24 mm)
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Effects of the opening of the deflector on the flow characteristics
in the vortex settling basin "
LI Lin, WANG Pingyuan, WU Yangfeng, HOU Jie

(College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract: The water and sediment separation performance of the Vortex Settling Basin (VSB) depends on the char-
acteristics of the velocity field. To understand the influence of the opening of the deflector on the flow field, VSBs
with the deflector partially perforated on the non-overflow area entirely perforated and without any openings were tested
with Particle Image Velocimetry (PIV) and simulated with a large eddy turbulence model. The results showed that:
(D The opening positions did not affect the vortex properties of the VSBs but did affect their strength. The swirl inten-
sity of the entirely perforated VSB was the smallest, which made it difficult to extract sediment by centrifugal force.
2 The VSBs without any openings were partially perorated helped the sediment to be transported along the radial di-
rection, move down and be discharged, but the radial velocity and secondary flow in the entirely perforated VSB were
reduced, which caused the sediment to be deposited on the floor. (3 The velocity on the partially perforated deflector
was the greatest, which could prevent the sediment from depositing on the deflector. Therefore, to reduce the amount
of particles deposited on the deflector of the VSB and to ensure a high sediment trapping efficiency, it is better to

choose a deflector that is partially perforated on the non-overflow area.

Key words: vortex setting basin; particle image velocimetry; flow characteristics; experimental study; numerical

simulation
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