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Influence of Sludge Bucket Height on Flocculation Conditions of Perforated
Vortex Flocculation Tank

CUI Li-na, WANG Jun
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; By changing the sludge bucket height of perforated vortex flocculation tank, the charac-
teristics of flow field was analyzed using the method of numerical simulation in CFD. The evaluation indi-
ces of flocculation included vortex velocity gradient, turbulent kinetic energy, and turbulent kinetic ener-
gy dissipation rate. The influence of sludge bucket height on flocculation hydraulic conditions was dis-
cussed. Numerical simulations of different sizes of the vortex flocculation tank were performed to explore
the relationship between sludge bucket height and treatment scale. The results indicated that the optimal
sludge bucket height from numerical simulation was 10 ¢m lower than the suggested sludge bucket height
provided in the design handbook , which reduced the construction amount of the flocculation tank to a cer-
tain extent, the cost of the project, and the flocculation tank was more conducive to operation and man-
agement.

Key words: perforated vortex flocculation tank; numerical simulation; sludge bucket height;

vortex velocity gradient; turbulent kinetic energy

Bt 7K SR K Ry TR LA B AR RO B (H 2P LI 28 5 b A4 SR B OR &) 52 K i A2 AL Y 5%
SORIAWTEE S, a3 g rp/NRDK T AR BCR mi, B OGBETFRILTE v X 2 L I 2R B b B3+ S 4k
BB AN EN ., FARR RS F R RS RD, Had K ALIR B 35983} R SR
T BUR HE T I7 8, 8 TN R KT, REREEROTE NS RIUE, 5 i S B0 B e

BEEE: £F E - mail ; junwanghfut@ 126. com

47 .



%34 % HTH

toE 4 K HE oK

www. watergasheat. com

R AN RESR i S B AR R R BRI A s T ROCR .
ERVF 2 A F BT R AR S )1 % (CFD) B 4L
FR T R 2 FLE IR 2R BRI AT TIFGE . T 38 22 A
JE 3 Al S REAE R AR 0 2R BESCRIT M 1 b, 18 i
AP RS 27 FL e it 22 5 1t e H R R B AR i i Bl
IR 2R EERSCR B -, JF R Fr AHBLBR IS, X 2
BERTFRHEAT T I, B E T AR A A0 45 2R Y IE
RN B S5 o ot 2 AL I 0 vt i AT R
BB, B K FLI S T H o 2 ¢ 1 iR W
INEREEK T3 25 A Bl , IR IR Fr AHLBEIE, it i
SR Y X L R AT TR AE . Samaras %l
FF CFD fy 5 33060 Sk A b7 785 . B
B TT ¥ R 2 br TRER AR T —Fh i ts
1 FIAA R B AR

B AY () SR IR B 2208 7 FHEL TR K
KT KRR 2 000 m*/d 4Rk T A2
BITHLIE) (SL 687—2014 ) % T A& T4 h it
K MBS, 2R EEM R F T 5 K 3 K FLIR DX 1 58 5 A
B AU RNHIE  os se ey 1.5 ¢ 1,350 3=
JEIC80 cm AR ZEFLIE L B A 73 by A/ NAH [ Y
6 NI AT 1.2 m x 1.2 my I W AR
R IE DU, B 0. 15 ms UK A
3.6 m;PEKEER N 200 mm,

N T PRAEASE AR BE I R AR b2 Hr 2 FLE I 42
B T5 e} = B 2R BEK ) ZR ARSI, RTINS B2
R ISR g AR . 255 S PR TRE A OG
ZRRIVEE, 7 LU 22 B8 T ¢ =1 = AR Y
50,60 .70 ,80.90 cm, 54D 5k i 2 L E Ui 2 b ik
IR RS e A 7 1) KK R 230 mm x 150 mm
250 mm x 160 mm 270 mm x 180 mm 300 mm x 200
mm 350 mm x 240 mm 440 mm x 280 mm, A5

RHETLANE 1 FoR

& 1

ZFFLIE I 2R R it AR B

Fig. 1 Model of perforated vortex flocculation tank
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Fig.2  Average turbulent kinetic energy with different sludge

bucket height
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Fig.3 Average turbulent kinetic energy dissipation rate
with different sludge bucket height
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Fig.4 Average turbulent kinetic energy of 960 m’/d

flocculation tank with different sludge bucket height
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