%374 H12# o 2 K HE K Vol. 37 No. 12
2021 46 A CHINA WATER & WASTEWATER Jun. 2021

DOI:10.19853/]. zgjsps. 1000-4602.2021.12.014

2 T AL 5 R R k) TR

AEFE, RERA, Kk £, xEE, BN, FHA, X
(1. F B REE AR AIRANE], LR FE 266555; 2. & B & @& A & bdyn &t
BERIEA FRAE), Bed /% 7100005 3. F B W TG &R HF R ERA FRAE], W)

AAR 610081)

O OE: AR EHEFKEIAES.0x10" m/d, &3 R E R TN & F 12 mg/L,
SS A& T 10 mg/L, 45470k R (A KRB 2474 ) (GB 3838—2002) W IV R KAFAE, ZiF K
T lE b H e R HEBUR B & RGBS AREAL . 75 R &L 2R R ¢ BB Bardenpho — MBBR + 4B 7% JB] i 3]
I + BRI S T T AL LR R AR R, FREFHR R T, BAKEIEAF
#8147, Bardenpho —~MBBR T Z 3 &5 7 A %40 # KB AL, F ST SRR FHRR , Ao
BRRIERGTREREZG T SS FE oGy, FIT SR AT SS Fo TP ik, 7GR
EHE@A20.641 m*/(m’ - d™"), H4EEATH A 0.512 /m’, BALS I L AR AEMZ. By,
B RIFERB A ERA T B2 REH T o SAFEFT R 6 E XA BT,

KEWR: BIHIREWBER S E; £HRLEE =0k, BR%t; Bardenpho TZ; L
TR KR

hE 4 ES . TU992.3 X EkFRIGED: B XEHFS: 1000 -4602(2021)12 -0076 —07

Engineering Design of a New High-standard Wastewater Treatment Plant

with Limited Footprint Area in North China
ZHOU Jia-zhong', SONG Ping-zhou', ZHANG Shuang®, LIU Yi-long', YANG Hua-xian’,
LI Xin-li', WU Di'

(1. Qingdao Spring Water Treatment Co. Lid., Qingdao 266555, China; 2. Northwest Engineering
Corporation Limited of Power China, Xi’ an 710000, China; 3. Southwest Municipal Engineering
Design & Research Institute of China, Chengdu 610081, China)

Abstract: Design treatment capacity of a new wastewater treatment plant (WWTP) in north China
is3.0 x10* m’/d. TN and SS in the effluent are required to be lower than 12 mg/L and 10 mg/L,
respectively , and other indicators need to meet class [V limitations of Environmental Quality Standards for
Surface Water ( GB 3838 —2002). The construction of the WWTP is faced with problems such as limited
footprint area, high discharge standard and low temperature. A combined process of modified Bardenpho-
MBBR, secondary sedimentation tank with rectangular peripheral inflow and peripheral outflow and
magnetic coagulation precipitation was selected to realize compact layout of each process section. The

actual operational results showed that all the indices of the effluent could stably meet the discharge
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standards. The Bardenpho-MBBR process improved the low temperature resistance of the system and

achieved efficient nitrogen and phosphorus removal. Magnetic coagulation precipitation improved the

ability of the advanced treatment system to resist SS impact and realized efficient and stable SS and TP

removal. The WWTP covered an area of 0. 641 m>/(m’ + d™'), and the direct operational cost was

0.512 yuan/m’. The combined process has the advantages of simple process, less footprint area and good

effluent water quality, which is suitable for construction and operation of high-standard WWTPs,

especially those with limited footprint area.
MBBR;

magnetic coagulation;
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Tab.1 Design influent and effluent quality
mg - L~
ByE] BODs | COD | SS | NH; -N | TN TP
ik | 200 | 450 | 250 50 65 4
Witk 6 30 10 1.5 12 ] 0.3

Bardenpho;

rectangular peripheral inflow and peripheral outflow secondary

limited footprint area; low temperature
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Fig. 1 Available land for the new wastewater treatment plant
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Tab.2 Relationship of effluent TN and influent TN, reflux ratio mg - L™
K TN K TN
R =200% R =300% R =400% R =500% R =600% R =700%
85 29.33 22.38 18.20 15.42 13.43 11.94
75 26.00 19.88 16.20 13.75 12.00 10. 69
65 22.67 17.38 14.20 12.08 10.57 9.44
55 19.33 14.88 12.20 10.42 9.14 8.19
45 16.00 12.38 10.20 8.75 7.71 6.94
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Fig.2  Flow chart of biological tank
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Fig.3 Circulating flowing type of Wuxi Lucun WWTP
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Tab.3  Comparison of rectangular and radial flow peripheral

inflow and peripheral outflow secondary sedimentation tank

5 DL | S
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Fig.5 Design process flow diagram of WWTP
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B s AT AL FE G B AR X BINRRIE , 7] A R Hh
PEmR IR R A, BEIRRRIE B 3% H . R4 TP
B LBk E] 94 9% , Horh AW %k L
86.4% AL FBRE i b 13. 6% , 1= R0 AE W bR i
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AL FRE I SS KBk, SLPRis AT HRE AL A B K
LT A B ug o, ELER I B )G AE

x4 ZEREBITH O HKKR
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AL B K — — — 0.53£0.19 —
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