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“Double Reduction and One Increase” of Underground Sewage Treatment
Plant: A Design Case
ZHONG Chong-jun,  DAI Shi-yu,  WANG Man, ZHANG Yu-zhu,
(Guangdong Branch , Beijing General Municipal Engineering Design & Research Institute Co.
Lid., Guangzhou 510060, China)

Abstract: In response to the shortcomings of high cost, high energy consumption and inconvenient

HE Dong-yue

operations management of underground sewage treatment plants, Dalinghe Sanhua water purification
plant in Guangzhou has adopted some innovative measures, including combining with river embankments
and cleverly selecting locations to solve the problem of difficult landing, making full use of the
embankment elevation to reduce the buried depth of the underground tank by approximately 3.60 m,
dividing the underground tank into 4 fire zones in combination with the process layout, enhancing the use
of natural light to decrease the lighting energy consumption by approximately 4 088 kW -h/year, the air
blower being doubled as ventilation of the underground space to save energy consumption of approximately
60 501 kW +h/year, and arranging the membrane tank close to the pretreatment area and sludge treatment
area to facilitate the operational convenience and management. Overall, this project provides an
engineering case reference for “double reduction and one increase” (i.e. reducing investment and energy

consumption, increasing efficiency) of domestic underground sewage treatment plants.

Key words: underground sewage treatment plant; AAOA+MBR; inverted membrane tank;

blower system with switchable intake air supply

WBEEE: MEZE E-mail: 564993103@qq.com

« 59 .



F40% F 4l

OE 4 K HE oK

www. cnww1985. com

R TG AR B R M A T AR S
15K AL B B D REIE 2, AR UER G A I AR 25 5
WL - B2 IR S5 S S e 3R [ A A S
BRI SR BOR sz B H AL =7 A
K, 3 TG AAR B R AR ) T PR KR ]
195 K T A B K B FE AT B LE A9 20 1 K B 189%
FI30% Aida "™ SR, TEHH A 1 2 3 Re O 35 1 1]
i, 3t 5K A B AR e RERE R 12 E
HHUNMESEA L ARG MR BT =485k
I A B AT A5 KA FR T R A5 FRRERE 1
RO CRIPR O — 34 ™) 75 T 9 B TR S

1 FHEBL
1.1 BREEERAE

KB = AgoK ] F T M T AEER X, IR 553
Fil o ) 958 24 AR RN K Tl gt 4k, A IR 55 1T AR 24
25.5 km?, ) AN A X el SR B R X A L O
THRITE A U SR A AR I 1 PR AR U V5 e R v, B
BER 2x10° m* {5 /K BRI FHUE A 5x10° mY/d , % &
B W BT AMIEWTAE 1 dNHESS 15K ek kb
FREE 14 7x10° m*/d K H% .
1.2 TBEEHR A

)RR AN S K AR, AR ok
T BA HLFH b, DAAIE b K2 7 28 4 A e B ) ) b
JTE L | St PR 5 e A5 7 TR 25 A X L ff e T H
BEHEA T R ] LLAR KB 10T LA VG Hl ke, SR FH
JEHT G RUE s A RS TE A E

E1 TREFEME

Fig.1 General layout of plant area
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Fig.2 Layout of underground negative first and second

floor
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Fig.3 Flow chart of AAOA+MBR process
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Fig.4 Schematic diagram of underground treatment area

box foundation pit
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Fig.5 Plan and sectional view of membrane tank inverted
layout
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Fig.6 Diagram of fire zone division
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Fig.8 Real scene of the underground space
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Tab.3 Operational data statistics of 2022 mg- L™

TiH COD BOD; NH,-N SS TN TP
i S = S S S i S e S S = 2 S~ S S = S o
202241 H 172 9.4 71.5 23 139 1.6 324 0.08 40.5 5.6 3.62 0.24
20224F2 J 129 7.6 60.4 1.9 108 1.6 23.1 0.07 28.9 3.8 2.55 0.20
202243 H 165 9.0 75.1 23 140 1.6 27.5 0.08 33.4 4.5 3.28 0.23
20224F4 H 150 10.4 66.8 25 125 1.8 283 0.11 33.8 6.0 3.33 0.21
202245 H 112 7.2 51.4 1.9 91 1.9 18.3 0.07 25.1 6.0 2.11 0.21
20224F:6 H 112 7.8 50.7 2.0 109 1.6 18.3 0.06 24.6 6.2 2.22 0.24
202247 H 123 8.7 549 2.1 84 1.8 223 0.07 27.6 6.3 2.63 0.22
202248 H 112 8.0 50.9 2.0 80 1.4 21.8 0.07 27.0 6.1 2.51 0.22
202249 H 135 9.8 60.9 2.1 98 1.4 28.1 0.08 35.0 6.5 3.34 0.21
20224F 10 1 134 8.6 61.3 2.1 104 1.6 34.2 0.07 41.5 6.7 3.71 0.25
20224F 11 H 132 9.4 59.1 2.4 110 1.5 324 0.07 36.9 6.4 3.38 0.23
20224F 12 H 132 8.7 60.5 2.6 109 1.7 315 0.08 38.4 7.5 3.32 0.20
- {H 134 8.7 60.8 22 108.1 1.6 26.5 0.10 32.7 6.0 3.00 0.22

H 7K S 44 NH,-N L, TP TN 43 %1~ 1.6.6. 0 Fl
0.22 mg/L, Fa g ik 8 5 H Bt i K An e (— %A 5

M ZFRKAEIV IR R ™ ED)
LR LR WY 3. 67447T, MK IE M 2y
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