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Application Practice of Grid Flocculation Tank Upgrading and Reconstruction
in Shenzhen Changliupi Waterworks

HUANG Meng-bin, WU Yang, WANG Mei-fang, YANG Feng, FAN Dan,

ZHANG Wei-de
(Shenzhen Baoan Water Group Co. Lid., Shenzhen 518001, China)

Abstract; In order to cope with the contradiction between drinking water supply and demand
brought by rapid urban development and improve the waterworks’ ability to guarantee water quality and
safety , the fourth phase upgrading project of grid flocculation tank was carried out in Shenzhen Changliupi
waterworks in August 2018. The hydrocyclone grid flocculator was added in different flocculation sections
for technical upgrading and the tank functional transformation. The operation effect after transformation is
remarkable , the actual production capacity of the waterworks is increased from 8 x 10* m*/d to 10 x 10*
m’/d, and the water turbidity after sinking is kept at about 0. 41 NTU. The unit investment for
incremental water volume is 55 yuan/m’, and the unit water production cost of PAC has dropped by
0.005 yuan/m’. This project has few reconstruction contents, no additional construction land, low
investment cost, obvious capacity improvement, and good water quality guarantee effect, which provides
a reference for the improvement of similar waterworks with limited land use.
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Fig. 1 Flow chart of waterworks process
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Fig.2  Turbidity of sedimentation tank effluent corresponding

to different water volumes in the fourth-stage project
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Tab. 1 Parameters of grid flocculation tank before transformation
S| BARIE/m | A/ m | i/ (m s ) | BACKBUR/KP | JFALE | Fusu G /s
H1% 2.300 0 0.600 0 0.419 4 3.227 0.500 0 79.55
F2 % 2.300 0 0.800 0 0.314 5 1.815 0.600 0 59.66
B3R 2.300 0 1.200 0 0.209 7 0.605 0.700 0 39.78
4G 2.300 0 1.200 0 0.104 8 0.034 0.800 0 14.06

T i, ROk ZRBEM R IR G E D s, SOK
KAy 5. 681 kPa, HHALIE H B ZLBE 7K SK A5 2K i
R, T EE R AR AE R A% ] RS A, AL
RS A, 56 1 P FLI R 3 0. 419 4 m/s, It
RFHVEHEREE FFR(0.300 0 m/s) 55 2 Z AL
TE N 0.314 5 m/s, o K FHLEHESE PR (0.200 0
m/s) 55 3 AL K 0. 209 7 m/s, 3K T HLTE

HEFE EBR (0. 140 0 m/s) , HLRIKS KT e am s, 524
i P E R, 2R A KRR R, e 8K
G {H.GT {E W K.
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Fig.3  Principle diagram and engineering installation
diagram of hydrocyclone flocculator
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Tab.2 Turbidity change corresponding to the fourth-level G
value
FE [ G/s' | G/s™ | G/s™ | G/s! ik 2/
; NTU
1 50 29.5 20 15.0 3.48
2 50 29.5 20 13.9 0.76
3 50 29.5 20 12.6 0.65
4 50 29.5 20 10.5 0.59
5 50 29.5 20 8.6 0.52
6 50 29.5 20 6.2 0.42
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Tab.3  Parameters of grid flocculation tank after transformation

oo | [ [ o/ [sokot] b
B/ m E/m | (m-s™') | J/kPa | GAE/s ™!
551 2% 2.3000[0.750 0| 0.3495 2.330 49.67
552 2% 2.300 0| 1.200 0 | 0.209 7 0.807 29.25
553 24/2.3000[1.500 0| 0.167 7 0.387 20.24
55 4 2%/2.30001.200 0| 0.104 8 0.034 6.00
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Tab.4  Design calculation of velocity gradient in flocculation section
o ﬁﬁﬁ{l W*ﬁ*ﬁzﬁ i‘i7J<@ "jyf#i‘iﬂzi FALIL =i SEhRR iy
(m-s™) BV/m B/m TR/ m BREUE | R/ kPa [&]/s
1% 0.191 6 5.062 5 2.793 5 3.021 0 0.551 8 5 3.428 438.77
29 0.160 5 5.062 5 3.378 2 3.605 7 0.667 3 3 1.275 438.77
3% 0.138 1 5.062 5 3.962 9 4.190 4 0.782 8 2 0.582 329.08
A4 0.104 8 5.062 5 5.062 5 5.062 5 1.000 0 0 0.034 146. 26
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Fig.4 Change of water turbidity after sinking before and
after transformation
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