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Key Points for Each Section Design of AAO and MBR Combined Process
TIAN Hai-cheng, = YANG Hong-hong, JIAO Wen-hai, YANG Xi-kai, = WANG Liu-yu
(Jinan Municipal Engineering Design & Research Institute <Group> Co. Ltd., Jinan 250001,
China)

Abstract:  With the increasingly stringent discharge standards of sewage treatment plants in
China, the AAO and MBR combined process with short process flow and good effluent quality has been
rapidly popularized, especially for underground sewage treatment plants with limited footprint area and
high landscape environment requirements. However, the combined process is not a simple superposition
of traditional AAO and new membrane technology, and the design of pretreatment, AAO, MBR and other
units are obviously different from that of traditional AAO. Based on many domestic engineering cases, this
paper analyzed the design points of AAO and MBR combined process in detail. For example, a primary
sedimentation tank should be set according to the influent quality in the pretreatment section, and an
ultrafine screen should be set to avoid the filament entanglement caused by fiber and hair. The
particularity of AAO section lay in the determination of the three-stage reflux ratio, the calculation of the
designed sludge concentration in each AAO section, the calculation of the actual flow of each section of
AAO/MBR, the calculation of oxygen demand and the design of enhanced denitrification measures. The
particularity of MBR section lay in the calculation of membrane flux, the determination of designed sludge
concentration in membrane area, the calculation of pump flow and head, the design of the membrane air

souring structure at the bottom of membrane area and the design of membrane cleaning method.
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Fig.1 Flow chart of traditional AAO process
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Fig.2 Flow chart of AAO+MBR combined process
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Tab.1 Return sludge ratio and membrane tank MLSS of some domestic engineering cases
BV Y (g 1) Bt AOK B/ (mg - 1.7) WX ELTE | =2l
TREAFR V5V i He (X :
COD | BOD, | NH,-N| TN | TP | SS | COD [BOD;| NH-N | TN | TP | SS | (o.1') | ¥:2)0
DU YT 35K | 450 | 230 | 35 | 45 | 4 | 320 | 30 6 [1.5(3)]| 100310 8 4:4:2
Z2 B2 TV KA EL TR | 600 | 350 45 70 | 8 [400 | 40 | 10 [2(35)| 10|04 ]| 5 10 5:4:2
AR5 K AL B | 400 | 200 40 50 | 4.5 | 240 | 30 6 15 [15]03 |10 10 4:4:2
TN SRR IS K AL B | 350 | 150 30 | 40| 3 |200| 50 | 10 | 5(8) | 15|05 |10 10 5:4:2
WA F 5 KA EE | 450 | 220 50 | 60 | 7 | 400 | 45 | 10 |2(3.5) 15|04 |10 10 5:3:2
ARG K AR BT | 350 | 150 35 | 45| 6 | 350 30 6 15 [ 1503 5 10 4:3:2
INPE RIS KAL) | 560 | 250 | 45 | 60 | 6 | 250 | 50 | 10 | 5(8) | 15|05 |10 10 5:4:3
BT S L5 K AL EET ™ | 400 | 180 30 45 | 5 [300| 50 | 10 5 15105 |10 10 5:3:2
EIAT S 15K 403 | 400 | 180 30 | 45| 5 | 300 50 | 10 5 15| 0.5 | 10 10 5:3:2
TRAUS T A sT5 KA HE) 1 350 | 180 30 40 | 4 [ 150 | 50 | 10 | 5(8) | 15]0.5 |10 9 4:3:2
Frmte K Egfk ) | 450 | 220 70 | 80 | 7 | 300 | 30 6 15 [15]03 10 10 4:4:2
2.2.2 AAOIXUHisieik s F2 AMOEFEREITTRKEITE
58 AAO T BT HK AAO N4 X B VE— Tab.2 Calculation of MLSS in AAO
AFEAR Fi WG — 1) 75 e vk BE 3 AT B A BEXBETE | =S | AFRIXBE | BRI | RS
AAO+MBR 414 T 2 i1 T 3% Fi = 2% Il i3 g7 2L 5 5% 15 e L/ 54 HiEedk | iElenk | 5 ek
AAO P45 [X 75 R FiE 2 5 e (g‘zl) (X4Y3Z1)Q E/(j;t[‘l) E/(“g;‘l) E/(Zg;fl)
TAR LT PR e R AR i 9 X 75 e vk FE s 130 o 18 2
DA R =21 SR A AAO N4 X TS TR 3, LA 8 4:4:1 6.4 5.1 2.6
5 O LS ME AR TR AAO PN A X T R 9 15 B 8 4:4:2 6.4 5.1 3.3
HTJ— I‘ETJ . 8 5:3:1 6.7 5.0 2.5
AT 8 5:3:2 6.7 5.0 33
8 5:4:1 6.7 5.3 2.7
VA
:m (1) 8 5:4:2 6.7 5.3 3.6
10 4:3:1 8.0 6.0 3.0
B=+ (2) 10 4:3:2 8.0 6.0 4.0
Y+ 1)xC 10 4:4:1 8.0 6.4 3.2
= X (3) 10 4:4:2 8.0 6.4 4.3
(X+1)xD 10 5:3:1 8.3 6.3 3.1
A A RIRA X TGV L, o/Ls B A B IX TG 10 5:3:2 8.3 6.3 42
PR FE | o/L; C HUFAA XI5 IR B, o/Ls D R B IX 75 10 Sl 8.3 6.7 3.3
10 5:4:2 8.3 6.7 44

U B, IR 8~10 g/Ls Xk JIBEIX. 28 480 IX 1 3 [
i b, — B R 4009%~500% 5 Y R b 481X 7K 2 B4R
X8 i [ LG, — % 4 3009%~400% ; Z R i S X Y
7K 2 R X v 1L L, — R 1009%~200% o

A (1) ~(3) T3 T X B 115 e vk FE e
YRR EE , AAO 45 X R T5 e iR T A R a2k 2
B

2.3 AAO+MBR EXELFRFEMITE

AAO+MBR A& T2 M TRk H =g ml i Uy s
IS XL PR I IS TR 58 AAO 125, SEBR i & 1Y
B8 B2 B 7K 45 B B[] B 02, A 52 1) 2
A% X T B T L AE ) 1 M K HE G RS BRI K
SKA RN 1K Sk AL BRI 4% IX S PR i i 1) 7
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Fig.3 Actual flow of each zone in AAO+MBR
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a=7+1 (4)
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Tab.3 Calculation of actual flow in AAO+MBR

= 2 < m
SHER | RAR | o ot | g | et
oV NRE s | e | TR
X:v:2)Q | (aQ) (dQ)
4:3:1 20 50 80 50
4:3:2 30 60 80 50
4:4:1 20 6Q 90 5Q
4:4:2 30 70 90 50
5:3:1 20 50 90 60
5:3:2 30 60 90 60
5:4:1 20 60 10Q 60
5:4:2 30 70 10Q 60

2.4 AMOFERFEEENIE

AAO+MBR 41 & T2 AAO I R IX i A i i
A 2 IE SN E K TR E) (GB 50014—
2021) AR WEE R Z AT

O  HEAK A I (BRI TS G T
A ) I, 5 R R 4 £L 2 488 BOD, EL 7E Bl 48 X
FHF- 537 RS AR L, 28 13U FR E A G480 X (19 BOD),
JIr s A AT

@ MBR R X % b 40X i (] 3 T ) fi
S H P IE 4~8 mg/L, 72 1813 EE 500% 1HE B

A A2 4. 38 mg/L 1Y 2 A B AT K (W i 48 4% 4 mg/L
1 mg A A AT R E 4. 57 mg M E ), K
AAO B 5 IR S 9 TH 58 0 25 T AR S O 4
(kg0,/d)=(4~8)XQ(m’/d)/1 000,

@ W5 B SR AL 3o 003 B A T e VR B 1 1
KM K, AAO+MBR 4 & T. 25 N 4% X5 Je ik
R TS AAO T2, UL th /% A Ak h i
B A o R 0 AL e R BRI Y 5

@ W TGRS R K R S Y i
AAO+MBR 414 T2 45 X SEPR it Mzt i T4 40
AAO T2 20, 78 AAO H 7K 58 [ 5 A& 0, HooK Aoz
W8 — MRk 0.3 m Z 2, 4F A XK IR I 2R AL
S M U I AR Ak IR 23 i s AU E TS R Y
3, I AAO+MBR 41 & T 7. 4% R 41 2 [0) B 3R L
MR Ao A B S T i [T 2% 2 AAO ZZ [H) R L
3 A R 25
2.5 AAOBUBEEIERE

AT AT 45 Ml X 75 K AR M KRB SRR KT
PEE, M AAO+MBR AL A T2 BAR T AR, (H 2
o, T I A $ s o 3 PR X 7 ) R, PRI I #E AAO+MBR
WA T 2RI Z P B B K SR T & s K
SEARESR S R RE  CRBGE M A WG T 2ZHE T
2, 2K AAOA+MBR 8 # AAOAO+MBR %5 1. 7;
L B R ERR (T 2R WK 4.5)  fE B E
Je AR DR BRI P R DA it A X sl
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Fig.4 Flow chart of AAOA+MBR process

E5 AAOAO+MBR LZifiz
Fig.5 Flow chart of AAOAO+MBR process
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Tab.4 Common form of AAO+MBR combined process

x5 EAHSSIRERMNRES

Tab.5 Membrane flux of some domestic engineering

mg- L™ cases
. BTk [ I e PR B 124 i 4/
TRER IKBAPKER T A (10*m*-d™)|  (L-m?-h™)
Kb s K AL 27 8 AAO+MBR BT A b el 40 13.78
T HE R TG KA 30 15 AAO+MBR AR5 K AL FE 4 14.0
DU )18 S B3 T s 7K Ak 3 20 0 AAOSMBR P LT R EK 1.8 14.5
J PN TR TG K AL BT TR 10 14.5
KA T G s T K AL 3 w0 | 1s AAOMBR FR T B Ak A 15 15.0
o e Tk 5 A K g 155
DU A 5K 35 | 15 AAO+MBR Jnel :
Z5 B SRS KA BT 70 10 AAO+MBR T LS K b s 20 16.04
IR TSR | 45 | 15 | AAO+MBR 8l 2 Y 7K Ak 0 14 16.2
WARTITRE G KA 3 50 | 15 AAO+MBR PerEAE L K B 3 163
TN HEIRAE5 KAL) 40 15 AAO+MBR TR R G K b ! 1 16.53
AR S5 K AL ERT 35 15 AAO+MBR L1 5 7 A 12 17.26
L PGB Y5 K b 3 60 15 AAO+MBR DU A8 e B s A Ak 3 35 1736
GErg AR LK T | 80 15 AAO+MBR i ' )
WA G Kb BT | 35 15 | sk AAO+MBR BT RR AR 15 KT 10 17.5
T ETETS KA ERT T K UD TS K b B0 14 17.81
i 3| 15| BRAAOHMER 25 DR kAL 7 18.27
BB S LSRR 45 15 AAOA+MBR AT EE JuiG Ak ab 2! 10 19.61
LTSS Ti5 KA BE | 45 15 AAOA+MBR LTSS ik b ) 15 19.61
LR Y5 7K b 1o 60 15 AAOA+MBR TR B Y5 K b 31! 10 24.1
VUi YL RS K| 45 10 AAOA+MBR TR AT A W5 K Ab B 5 25.0
ST K A0 40 10 | AAOAO+MBR 3.2 FEAERRE HEtE
AT~k 7 K R T AR I 6 5 W 355 90 b
e 70 10 | AAOAO+MBR K R i
B AT A 5 AR b s I B R 2
3 MBR TRt & 4 PG, 77 K SR i -4 R ih 28 b1 92
3.1 REB=itHE B AR A IR o 77 7K 25 i g I # R i ol Ao & 0E A T 1
JRE3E o s R 22 5Bl g R O Z M B, U HS T 5 2K i a5 K AR EE T, Rk
AR AE R Z A RHE BT R GRRHIE ERAE SR R BN A AR E . K ANG KA )L

SRR R, S FR TR v R e RO Y AR A 3
K, —HEAE 15~25 L/(m?-h) Z [A]

EE R S = R 7 N S e e B B s
TSR

Xof - X R s AT AR R A T EUE DL
g {3 et 5 o) 3 P RS AZ AE (=AM K BT AR )
(GB 50014—2021) H EL 4 A < 2Lk, b4, TR
VIR B B 2 AN TE T2 47 e | 0 {3 e T 54
T R A T B ) IX K (LR
2 (] Y5 6 A [R] L B 52 3 45 BT 7 A4 [l R KO 1Y

B
)2 I]rﬁj o

HRRHBCA i 25 R G 18 B0 2R, Bl kKR
AR R IBUBOR K B AR AR K B
e B A5 7 AR AR IR SV K SR B R S B IR 22
ZH TR I A R M I R R AR /N T 2.5 m
DL R
3.3 Z&igit

Sy 75 b 2 7K i o ™ K S e B A R i
W el ) SUVE 0 O | 3 VA A= A By & 3 R E
i, S X387 5 B T AR R BT R s A T DX Ao
I8 B B I BE K RN A5 1A AT, TR e A1 2
DX IE AL I AR S s AT o [ IR R 7 R IX B
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R R B 45 R A A K 3 5T R i K U I A
15, sl G s e e FE K B | TR1 3 2 P LR [R] s ok B
JIES b, P 6 0 55 TR 28 1 i VR AR TR R KO
TGRS RIS B R R, IR A
FEE LA 487, o i 1A T o
3.5 MEFEkiLT

K R B 24 0T BRAR R 1705 AT ) T 22 i Bt
VoY RS IR 25 o IR Dk o0 R ATV B AR R Uk
R e v B B T e, M AR T Ok TS T A AR I e
AT, N T AT B TR . BRI TR R R Y
DAV 15 2 Ve FZ A 17 26 I VR IR B 8 Uk, I
7 B 2 T Ve R R B T ke (HUR T VR AT RS
BGPTSR 23 0 25 1
FHoAth 2 51 7 7K 7 fif HLIR VR 25 R AR AE — 8 TS % .
PR, DR S 0 PR Tt i N W e T 5L T A
SRR B 22 . A, JCIR R FH IR B8 2 3 Uk
3, 5 R i v ith 2 1y R B i
4 it

O AAO+MBRAHE T ZHA MK . T
ZOURARR o M R AR AR AN, T A M Ik T
IR AL BT HE AR HE H ™4 LA K HE 35 K 53 AL
I FH ) 7 B, I G 5% 7 e 2 SR A o ) b 5K
AhERTT B WE . 545 AA0 T2 ML,
AAO+MBR AL A TZEHA H S 1R S

@  AAO+MBR LA T2, WAL BE T B TR AR
Pt 32 K A5 3 15 U [ 3 A A
AAO T B RRERTETE T = 2R3 FL IR A 22 L AAO 45
X5 U8 R B A3+ 53 . AAO+MBR 4% X 52 BRI B
BT T SR A B DL R A I R e Y 18 T
S5 MBR T B 9 FR IR PE7E T B8 1158 B IX 1}
15 VYR B R K R T A R R T R X
JEE B AT BET L B B3 e i 345
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