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Design of Large Scale Wastewater Plant with Improved AAO Process Using

BIM Technology in the Whole Process

LI Lu', PAN Ming-bin', LONG Cheng-li', DU Xue-chen', YANG Mo'"
(1. Ceniral and Southern China Municipal Engineering Design & Research Institute Co. Lid., Wuhan
430010, China; 2. School of Environment, Harbin Institute of Technology, Harbin 150001, China)
Abstract; The planned treatment scale of a wastewater treatment plant in a remote urban area of
Wuhan City was 45 x 10* m’/d, and the scale of the first phase project was 15 x 10* m*/d. The designed
effluent quality was required in accordance with first class A standard of Discharge Standard of Pollutants
for Municipal Wastewater Treatment Plant (GB 18918 —2002). The process of improved AAO + high
efficiency clarifier + fiber rotary filter + chlorine dioxide disinfection was adopted for wastewater
treatment. The process of mechanical deep-dewatering was adopted for sludge treatment. From the
operation data of September 2019 to January 2020, the treatment performance was good, the effluent
quality was stable and better than the design value. The wastewater treatment plant had the characteristics
of applying BIM technology in the whole process and building a smart integrated management and control
platform. The total investment of the project was about 370 million yuan, and the total cost and operation
cost were 1.20 yuan/m’ and 0. 83 yuan/m’ respectively.
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i T A2 37 38 XA ST AR 3235 7K
ALFRT S RN AR 55 T AR 126. 10 km® | iR55 AT
k1 78.96 J7 N, Hirp—3 T AR AR 55 T B 37 88
km®, R4 N1 K 45.56 71N

BRI AR 5 3k 0 R R 7K 4. — 2 R A
WER G KRR, 15 a5 K 5 2k 33,07 x
10" m’/d, —Ay5 K 250 12,85 x 10* m’/d; — &
SR FH B U P b 25 5 K s F8 bR i, 19 i s
IKIEZ) N 55.87 x 10* m*/d,—HAT5 7K 5245 15.26 x
10* m*/do ZEEA HOAR, S5 A IR %I I X AR Ok %
J AN 5 P S o T 1) A5 SR OO R I 45
SR (E, B IR 45 ARl 45 x 10* m*/d,
— W T AR AR 15 x10* m*/d,
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Tab.1 Actual influent quality of other WWTPs in the remote
urban area

{3 COD/ | BODy/ | S8/ | NH,-N/| TP/
M3 (mg + L7")(mg + L™")[(mg + L7")|(mg - L™")|(mg - L")
0.85| 144 72.42 126 22.29 3.36
0.90| 146 73.10 147 22.88 3.43
0.95| 147.5 73.70 148 24.20 3.53
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Tab.2  Design influent quality of Wuhan WWTPs

mg - L~
i Hl COD BOD; SS NH, -N| TN TP
e FEE| 200 ~ 350 [ 120 ~ 180 [160 ~250| 25 ~35 |30 ~45|3 ~5
F3 &It HAKER
Tab.3  Design influent and effluent quality
mg -+ L™
i H COD BOD;, SS |NH; -N| TN TP
K 500 180 280 35 45 4
HK 50 10 10 | 5(8) 15 0.5

I X5 7K AR R 3 4 o T R
26.890 1 hm®,— ] TF LT AL A 8.975 5 hm,
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Fig.1 Flow chart of WWTP
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P 1, 43 2 8%, SO R ST 134.9 mox
122.5 m, SRR 7.00 m, BHKIE N 6.0 m,
Yy G s B IR 15,0 h(CH P i X 0.5 h (R
X 1.5 h B4 IX 5.1 h JF4800X 7.9 h), 1 L
300% , a1 H 100% , KR S - 1, FGA X
55 DA X BOSU T 7 A P 2 , B4 X5 B 4R X R
WK A, 4R X ] SR AR DX TR A5 TR P el e

@ ¥

A% 4 g FR HE R U, B ARl 48,0
m, W NIKTE A 4.6 m 5 0.5 m, d5 K it I I
gy 1.12 m*/(m® « h), MoK 745 B iE A 4.1
ho AR OAR Sl SUE IR R LA VE o
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TR R PR R TR VR S, Ry 2 A BEA RTERL R
BT, FRE S 34,20 m, $i2h 26. 30 m, N
TKIFEH 6.75 ~6.60 m, S5 H 7.00 ~7.35 m,

TR R It FE B R A X RO X I DX AT
TEX A TRA XK IE BB R 1. 46 min, B34%
B2 Har IR G BFE AR 5 R X K Ty 45 B8 ) [a] 2y
8.05 min, FAEI 1 & N FEET, B2 N 3.00 m,
B 1 B U T s HEVR X K 45 B BF ] 3. 25 min;
ULIE XA RULIE AN 472 m®, BHE X E T+ 3
13.2 m/h, BpA&i 1 SHIHL, Hi20 13.80 m, R
FHG PR IRAT S R4 T HE VR A5 V8 13, 35 U 1m0 3 kb A
2% ~4% ,

@  LTYEE R R

VLT YERG RLuE 1 )88, 73 3 4%, TAK AL PRy
5x10* m’/d, JEMWSE R A 21.10 m x15.20 m,
WA 4.70 m, KR 3.49 m, FAEIEMACE 1 &
AT IR SR E . IR EAR N 3 m, A UE A
JETEALN 12,6 m* AR UE ML 20 F B4, 1ok U 1A AR
h252 m? g B SR T AU 756 m®, P33 A
UEH R 8.3 m/h, B K I g A 10. 8 m/h,

UERER FHUE S K ok, B SR A 12 &,
PV B[R] E B A TR A2 4 i R ko S DR e A
TR SRR, 38 2 R 2E L HE U R T Ve HE ik
2T IXHEKZR G, ARV IR I B S HEE P im0

& HfliE B A T A

b S O G A, SR 1 e, 2
il 7 b oy 2 4%, B AR 2 090 m* - i R
<Fk48.05 m x10.30 m, AROKIE K 5.0 m, A
eI FE A AT ) 2y 30. 9 miin, - 38 A S B4 fih Fsf
[} 40. 1 min, IR RS 36.25 m x
2.40 m,MEJEFE K 1. 50 m 38 T4 Ml g -8

© gl

T e E A m A R 555. 68 m?

ARSI E S 6 ~ 15 mg/L, EH] 6 & 4R
AR ER (S AT %) , BHHES1 0 20 kg/h, 11
B R AR E B E 1800 kg,

PAC ARSI &y 30 ~ 120 mg/L, R PR
THER, BB TH M2 58 6 6(4 2 &) ik
it FIEWEREEMA AL 2 (1 AT ).

PAM 155 0.5 ~ 1.0 mg/L, % 2 & PAM
BCile &, B 6 ke/ho SRAMEF 580, ik

665 (4 H2%). BHFEMELERN27.375 1,
3.2 SiRAERS

O  V5lekdE

TR 2 J3E, B N AR Dy 20 m, A REOK IR
4,50 m SR EE (HER S} 2 HE ) 2 7. 20 m, i
R e R W RN ey i B o R e e 3 U N
$739.8 kg/(m” - d),

@ b

PRERML 1 OEE, 3 3 %, HAg ST 5,50 mox
5.50 m x4.50 m, FuAE I 1 & AR BE 7 AR

@ VIR MK ]

T VTR K 2 [ SR IR AR 2 R 2 231 m*, 43
R AR TS PR B K ] 1 £ 1] 25 B [R] LN 24 1)
&, W TG IR 2R 25 vd, RS KEA S
T 60% . 13 3 GHHEXEIENL, 5 & 1 g 1w A
600 m”, Fip i B e I bR L v i A M
& NG g A AL A ARESE

@  BRw

R it P A P v 2 ot 375 Y v R R A ot
T AL ZEUTIE 225, bk e PR 1] 2175 K A B S v
FEAE AR TS R T A T e Ak S PR e it R AT
AbFH

B 1 8, R~F R 15.25 m x8.05 m x6.10
m, S ULTE XA A BN 183,75 m® (4 5K % A
2.5 mit), BRBEMATIwACE 2 BIR AL, B
BEMHEIE X i 2 Bi5le (1 A1 &) HiEgEA
RERIAY & L
3.3 KRERRZIEIT

L9 5 BB IR R A, BAL R 106 000
m’/h,

SNC 7K S B e A At PR R DX IR X B
XAH 1 EEFrRAEE AR 30 000 m*/h;
SRS AT B TR Tt B A0 A= it T g 4R DXL DR AR
X BAAIXA T 1 B RR R E AL HE Dy 25 000
m’/h; S AR 1 BB TER R E A H R
6 000 m*/h; PR 5 IR LK 2% 2 BE T
B R E AL EEEE A 45 000 m*/h,

4 EIRBATH

2019 4 9 H—2020 4 1 J H ¥ K4 R
14.3 x10* m*, A P33 ORI E 4, AT, iz
AT I (B AEAE S BRaE 7K K 5 o B B 9 O, 1EL R
KK AT EE E I5 R o
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Tab.4  Actual influent and effluent quality mg - L™
% A COD TP TN A BOD; )

i S S v S S i S S i S I S S o S i S B 8
2019 49 H 240 4.5 0.3 24 7 10.5 0.6 178 3 302 6
2019 10 A 265 4.9 0.3 22 8 11.2 0.4 134 3 288 8
2019 £ 11 H 349 3.6 0.2 27 7 16.1 0.5 202 3 356 5
2019 412 H 322 12 2.8 0.2 25 7 13.4 0.3 214 2 320 5
202041 H 232 13 2.5 0.3 24 7 12.7 | 0.8 180 1 245 4
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Fig.2  Application of BIM technology in the whole process
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Fig.3 BIM collision check application in design stage
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Fig.4 BIM platform application in operation and maintenance
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Yol NI HEDR R, P AR TS e, 31 B3 ) FH SRR I
X)X R K AT IR E 49040, % T DX 2 T 7K B
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@ BURAI AL REVR , 17 REFRFE

FEAT R BET Kk T X brm, T A
HARIRTE 5 Kb a4 T2 b5, I SE R /KK IR B
ER%: 388

JTIXBEE A KRS, B FHMASSE 6 000 m*/d,
FIFwhe JINZh e Sk TS,

JIXEE (R ) S R Tt TR Rk &, R
ST KA RS, FHA KT HLZ 426 kW - h,

LR PR R G MK R YR TG K IR &
BT, T FFAE T HL 2 38 045 kW - h, g
Gy XA 14%

@ RSB LR 2

AT RIS B R RER i s — R AR
I AL B SRR TG KA IR AL S
BT R RS A A R RIR AR AIES,
WA T 040, R AR 20% Ao A

® SRR LA

T X AR, MO 24 26 x 10* m”,
KRN X3, 28 7808 R G T X 3 % FH
Iy RO A AR T R TR AR SRy 1) e A8 (] Bk i 55
FEAC BT B IR it TR R, R
A 0t A E i T B, KRR T TR R
AT B 2w R A R A IR AL B T T K
AbFT

© SRk r A

4 J 48 m H AR [ETE i SR IO R 45 76
TRESE M), A U T K EARRIE Kt IR 1 hr 1K
K7 5 T AL )
7 BHARZFIAF

BIGAKAL BT — 30 TR S HLAE S 15 x 107
m’/d, TRE G H 37 041. 05 J7 70 ( AL S AF H K2
T AMEDR)  Hrh TR 28 753.56 0T, &
FTREEA N 1.20 0/m’ , 28 A 4 0.83 Jo/m’
8 ZiE
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