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Operation Optimization of Multi-stage A/O Process Based on BioWin
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Abstract; During operation of a multi-stage A/O process, effective utilization of carbon sources in
raw water and control of sludge concentration of each unit are of great importance to save energy of the
system and comply with discharge standard. Among them, adjustment of influent distribution ratio and
external reflux ratio are the most direct operational measures of field process optimization. Based on actual
operational data of the wastewater treatment plant (WWTP) , BioWin software was applied to simulate the
secondary reaction stage of Beijing Bishui WWTP. The biochemical reaction with real influent quality was
simulated through model construction, checking ( parameter correction) and verification. When the
influent distribution ratio was 50% : 30% : 20% and the external reflux ratio ( R) was 100% , the
operational condition was the best. Engineering verification showed that the multi-stage A/O process was
stable and the effluent quality was the best. Average removal efficiencies of COD, TN and NH; — N were
95% , 73% and 99% , respectively, which were 9% , 10% and 3% higher than those before
adjustment. However, restricted by defect of the multi-stage A/O process itself, it was difficult to provide

an anaerobic environment for phosphorus removal bacteria due to alternate aerobic-anaerobic operation of
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the process, resulting in low phosphorus removal efficiency.

Key words: multi-stage A/O process;

15K B R S 2% A e R %, EN
BZT5K] WisiT TR g g R £ T 23#T
PR SR AR K] 1 BRI AT 48 4 T
Joikshti il A TR HOR 1Y G A R,
15 K AL BESR [F] 5 AT A2 T — RNV EUE AR, D
Pz W B s 15 1 32 02 [ Bk B & A /) TWA
ROV B35 T 1M T5 Ve SN 2 48 i S A S
R ARUSONY, ( & Bi A B SRS AL ) A 400 o 1l R DR AT
53— RN . BioWin /£ IWA BEAIARZ T2
RV b B R Rl IR AR B AL R 2
—, G KB T ZAE BB AL AR T & T SE BR AR N
M, B AR . BioWin B4 5 Jas V5 K Zb 3T
HITA R Al 2E AR A R N A — R ]
FEALAAATE K T AR B 20 43 0 A8 b 1 B RS
RBAEAFR AR T2 i s, X5k sty
A BA T = L
1 T BB

ZEK 5 K AL BT A T b R E G IR,
2003 A4 A BE A AR 45 T BUA 46 km? R
55 N2 70 x 10° A, A BB A 10 x 10* m’/d,
R 26 E DR <75 7K B AR SR FHEOR , H 7KK i
Fe bR 2 O T KA BT 75 Je W HE bR 1) (GB
18918—2002) Hr iy — 2% B brifi, P& IkTT42x 5
SRR K T DX D S AR 15 K LA R
5 ST e R e ) i e R TS B 5 O3 Ah T
TKAE G EAL , A GEUR T I ™ B PR AR, S b FERL AR
5T EHER T AREN 23l riv &) rhoC i i i & R 1Y
K RFTFXIZTG KT A THEAR G o

2015 AR JEFH AT b S22 TR, R
a3 Tl K T BRI &I R 18 x
10° m’/d, 5HbZ5k 7.33 x 10* m®, §545 (5 #h 66% ,
AEPRBE I $E T 80% o #E/K /KB THE : BODS 4 200
mg/L,COD ¥ 400 mg/L,SS 34 200 mg/L, TN 3 70
mg/L NH, =N 3} 60 mg/L, TP 3} 6 mg/L; H 5 1
AR R HHE N 6.30.5.15.1.5.0. 3 mg/L; & it
7K pH YN 6 ~9,

FET R AL A0t + BTl + A%
W+ =9 A0 T2 + BUZ VI Ui ve i + VR FE R
FIRRDTTE M + U8 A + 225 B, Hh 7K K BTl 2

BioWin software ;

simulation; operation optimization

U Rt AR (R 75 7K Ab BR ) K 75 Y 4 HE PR HE )
(DB 11/890—2012) W' — %% B #5 #E, & F GB
18918—2002 Hrffj—g% A bR (B TN Lish), Hrp
10 x 10* m’/d 7KV Ry Tl A 54k, 8 x 10" m*/d
HHRAE ISR IR 5598 LN 9 el AR K, R T
fE LTI A BN b 5 3 L | R RS S
Ko BRI R ST AL B, SR T S 2R W B
BB HERCARE R CRART5 LR A HEObR )
(DB 11/501—2017) . ¥5/K) FARTGHE 1 1.2 m,
UG T i BURIRIN G R KT B8 RS E T—
PRI IR T A= A SZE A 1A

H e p AT 29 A/0 T2 1 T 5 K Ab 3
J s AT TR B, Tk = 290 A/0 T2
BITESR:, H 2018 4EPiZ 15 /KA IE Az
1T, B TP A B AOK S bRAA e AR B S, L
HJE K TN — F A T HFR RS, 2 UCR F i B
S O ) 1T ) = e AN S S N A =)
BioWin #1743 4, AL T 203817, L8 7k K
ik RHEL
2 BTy ik
2.1 ITENE

FKIG KA R Z 9 (= 9%0) A/0 kb3 T
A EER S84 KRR A IR A
SURMALBRRE S 4.5 x 10° m’/d, B Hb 4 Ry
11316, itk aBetL A 11 1, Bgsl,
I BRI 1 1 K E B[] A 14,8 h, B
RN EBRIE A4, AKHE A 8.6 5 1, i
R RUZ - RITTE L, B 2 3 16 4% Bt ER I
IKFIIGAGH 0.9 m*/ (m® « h)  YTTERE] A 4 h,
2.2 1REMERE

RESLIE K R 3K 57K T bRz T 9 (10
FF- 28 KK T, B 78 45 2 R4 HR S i 547
BT RS 8 8, 47 40 b R A 3L B <0, DO 428 1l 72
2.0 mg/L, —yiith HRT 24 4 h, i U315 e 3 0
PIER AT, —FR o3 [l 3t 28 26 A it 5 — B A B i oy, AR
R G TG U85 73— o AR R 15 e B Ak
ARG TG VI 2 ) Ay ] — i 8, RIS SR 4l
SRT 4451 Ry [l — H 5. =2 A/0 TR
mE 1 iR

.61 -



%365 %19H

T OE % K H K

www. cnww1985. com

ik

Ak Bl MR [BRE2 W2 |3 3 A
o, . = = i 3
= Y_’\;l—.._l e HE i

=

1 = A0 TEEMRTE
Fig. 1 Flow chart of three-stage A/O process simulation
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Tab.1 Calibration results of model parameters of multi-stage
A/0O process system
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Tab.2  Comparison of calibration simulation results and

measured results mg - L'

m H CcoD TN NH, -N TP

9 f SEfE | 32.36 | 16.29 0.88 4.09
BAME | 29.18 | 16.10 0.82 4.76

10 A SE{E | 30.54 | 15.33 0.73 4.12
FPUE | 31.62 | 16.17 0.80 4.69
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Tab.3  Comparison of simulation results and measured

results of effluent quality

i H COD | TN | NH;-N TP
S/ (mg - LYY | 35.07 [ 17.36 | 0.79 4.33
MERIE/ (mg - L7') | 33.95 [ 16.36 | 0.81 4.61

PRER /% 3.19 | 5.76 | =2.53 | -6.47
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Tab.4 Test data from Nov. 1 to 15 mg - L™
W H COD TN TP NH, - N
1H 245.8 53.2 4.6 41.0
2 H 244.3 58.7 5.7 49.5
3 H 261.1 57.6 4.4 44.1
4 H 255.4 53.1 5.3 49.2
5H 286.6 55.0 6.1 50.8
6 H 279.7 54.2 5.6 48.5
7H 273.0 52.2 5.4 40.0
8 H 284.1 55.7 5.5 43.1
9H 330.0 48.5 5.0 34.4
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ZER 4 (Continued )

! COD TN TP NH, - N
10H 279.6 50.8 5.2 39.0
11 H 268. 8 52.4 5.0 42.1
12 H 259.9 56.4 5.3 46.7
13 H 267.2 56.9 6.1 48.2
14 H 273.1 57.5 5.6 48.5
15H 265.6 56.2 5.7 50.3
SEE | 271.6 54.6 5.4 45.0
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Fig.2 Removal effect of pollutants in different influent
distribution ratio
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Fig.3 Removal effect of pollutants in different external reflux

ratios
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Fig.4 Effluent quality of secondary sedimentation tank
after process adjustment
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