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Process Design of Wastewater Treatment Plant under Land Constraint
LIU Jin-xing, = HU Bang, @ CHENG Ming-tao
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Abstract: The total design capacity of the phase IV expansion project in a wastewater treatment
plant in Jiangsu Province is 5.0x10* m’/d. The secondary biochemical treatment system consists of
Bardenpho biochemical tank and secondary settling tank, while the advanced treatment utilizes a
combination of denitrification filter, high-efficiency settling tank and ultraviolet disinfection. The design
effluent quality is required to meet the limit in table 2 specified in Discharge Standard of Main Water
Pollutants for Municipal Wastewater Treatment Plant & Key Industries of Taihu Area (DB 32/1072-2018),
where COD shall not exceed 41 mg/L.. In this project, the biochemical tank, secondary settling tank,
sludge pumping house, and secondary pumping house were constructed as a unified facility, the
denitrification filter, backwashing blower chamber, and backwashing wastewater tank were integrated into
a single system, and micro-sand was introduced into the high-efficiency settling tank. These designs
enhanced the treatment capacity while significantly reducing the footprint area of the wastewater

treatment plant and addressing the land constraint issue.
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Tab.1 Design quality of influent and effluent
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Fig.1 Flow chart of treatment process
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Fig.2 General plan of wastewater treatment plant
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Fig.3 Rendering of wastewater treatment plant
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S RS LxB=16.2 mx11.2 m. HENIEE 4G
JKZE 3145, 0=1 120 m*/h .H=150 kPa . N=75 kW ;
25, 96 1 100 mm, HEBR A 10 mm.
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Fig.4 Flow chart of modular biochemical tank
ﬁi@?ﬁ

IR
E5 HEXRENBTFEHRE
Fig.5 Layout of modular biochemical tank
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FFAE IS0 X 5 18 B il 40 DX DA A X R R B L 7
Je AR X T X

BT RARK IR A 12 °CL IR A5 T e B 35
3.5 g/L, 158 B fir o~ 0. 089 kgBOD/(kgMLSS-d),
1SR R ZREN 0. 8 kgMLVSS/kgBOD,, 15 1% Hy
19.2 d, ARUKEN T m, FlHE X JRAEIX  HEIX
U AR DX AR IX LS G AR DX K 4 B I TE] 43 )
J91.1.5.4.10.5.1.5.1 h, MK 15 REmfE] K 19. 5
ho %t AN 707. 41 kg/h, 37 4 28 < fE ol 255
m*/min, FBRAE X R A X MG BAE X 395 12 G0
IKIEHERS T3 K 4. 5~6. 5 kW ; Bl 480 IX 1% 8 &5 /K
HEW RS, DI 3.5 kW 5 A ALV 37 R FH 2808 2 L 4K
66, M R 300%, 5.4 i &4 1 044 m/h,
A0 10 kPa, R K 11 kW ; 1480 X % 48 AL
WA, B 112 050 m(FRARH 1 m) , RS ARHLAE R 7
m¥/(h-#R).
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4.65m, HBE A0, 5 m, B E RS 15 m, SRAHL
s A I IR L.
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2485 s Pl a5 Ve HE IR R T K HETS 22, 0=120 m/h
H=150 kPa N=11 kW $ta b4 5,2 2%
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WAFEGEE TP DUk [, #FER
FHVE K HETS 2, 0=520 m*/h . H=70 kPa . N=11 kW, %
wHh6H 4245,
3.4 R

SRS AR UE B TR Ry 5. 0x10* m¥/d, [ i fk
U S PRI B K A b AR g K g i
TR IRFEIN A5, S 18 5 LxB=30. 06 mx28. 63 m,
3L 6 4%, SF- U8 Ry 9. 8 m/h, il iR £ A e N
0.75 kg/(m*+d) , RGEAK L A 47 m/h, J 36 3
12 m/he RPERHLE I 2 75 3R AT XL, Q=60 m’/
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Fig.6 Flow chart of constructed wetland treatment

4. 80 m, {5 R E ARG fr Ay 35. 4 kg/(m?-d)" BT
45 J5 5 e 5 K F R 98%. 15 e vk 4 itk N 22 2 T
ahlmbl 1 &, R 0.75 kW, 5 H#F 2
= ,0=50 m*/h .H=200 kPa .N=5. 5 kW, 1 1.
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15 Ve KB 55 ) B 1T FASE A 5. 0x10* m/d, -
[ R 5F LxB=37. 8 mx16.2 m, %% 2 £ My HE [T v
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#,0=360 m*h .H=80 kPa .N=15 kW,
4 EBLTECR
KAETG KT 2023 4E 4 A—5 A Wiz 50, DA

10 d R —A-Bp () Be O (E , 25 R LR 2. ARG5S
AT 3 KK, 7K 45 T 48 BRI I8 BT AR UE
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Tab.2 Actual influent and effluent quality mg- L

BiA kK ik

COD | BOD; SS NH,-N | TN TP COD | BOD; SS NH,-N | TN TP

47 1H—I10H 210 75 136 17 41 5.7 18.2 54 8.2 0.2 7.4 0.12
4H11H—20H 203 71 128 25 41 5.5 222 6.6 7.9 0.6 7.4 0.16
4721 H—30H 138 50 87 24 33 35 19.8 5.9 6.5 04 7.2 0.14
5H1H—10H 240 85 150 20 40 4.6 17.6 5.2 8.5 0.2 6.7 0.13
5H11H—20H 164 62 104 21 33 39 18.9 5.7 7.1 0.3 8.0 0.15
S5H21H—31H 114 45 81 19 26 2.83 18.2 54 6.2 0.3 7.2 0.18
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