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Fig.l Schematic diagram of internal recirculation control strategy system

3 KEMR
31 BRGEENHBE

Yuan % A& SEIGAF 78 345 5 DCOR i R R BWRBEE R BRI S, E N 2mg / LIP). AT 3RA8 8-
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3.6; {c)p(COD) = 480 mg / L, # 7K p (bCOD) / p(TN) = 4.8. WHE 2 fir/w, Tl KA ALB IR a4 25 4,
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(@) p (bCOD)/p (TN)=2.6 (b) p (bCOD) /p (TN)=13.6 (c) p (bCOD) /p (TN)=4.8
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Fig.2 Effluent total nitrogen concentration and internal recycle rate of different Swo, .
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KGR B © AR, B R AR BRBE RE B AE 1~ 3 mg / L 2 ()35 58 B i 7K 24 S50 12 vk FE 4R 4R
1, 2 SRS BB Aot PRy 0 120 9 L, 4048 B0 B ALY R ORI B M BE R (LR AR 2.5 mg / L, {EL KB 5t 2 6 P 45 3
[ 5L FE 2 7, T KB B3R 2t L K B RERE, 1X B R Bk I Py IR 3R 48 2 N BAR N B TR BB RE IO A/, B
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(8% 2.5mg/ L. {EFEERYSHKEPBEREHIE®S S AMRAREREREHEN 25mg/ L, Hi#
KAWL IR it B AR R R R R, — M E R I mg / L.
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Fig.3 Response capacity of internal recirculation control strategy
with the change of infulent ammonia concentration
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Fig.4 Response capacity of internal recirculation control strategy

with the change of influent organic substance concentration

3.3 RBEFIKBEAKR

B 5 2 FA AR ME Dryinfluent 37K 667, BFFE T & R A (35 45 W PR [ R HE 3 A 48) R A 1 3F 2 )
K RANHEENSEANEZREAURE 2REMBAREREHTL(RES). BS () KA
AR 2R P s o) R e BT M K R R SRR AR AR I, B B R IR F IR B S K I R AU B R BE K KRR, R R
FE R e et KRR BHE N 11.88 my/L, MR EHI R w5 Bk MM EFERE N 10.73 mg/L,
HAmMARFZHLKERALZBRERE T 9.7%. ES5(b) R AHKRMAZH TGO H K BEWEREL, &
B W] FR A B HIR e G K R AR BN E KK, AR AL RS E KRS AFREREN 17.08 mg/L,
TR ARG KD ARERER 1600 mg/L, ERBFRET T 6.3%. B 5 () FRAFERFRAHEH
KEGETSE 2 R EMMAREWEN T EN, BETHARAEHERS, REXE 2 EWBMEARERE
BREAERTE 2.5 mg/L, MARAEH R AR REHEMRARERFERE, X5 7.6 mg/L, B (2)
w18, FBUL KA RERERS. ES(D)ARAMEKR B EH S AT LA BE R, & E T
SR A 5 o) SR s J5 I PR IR R O LT S 4B0 1,80, AT TR ERE R L R 3, AT 40% MIRERE. FFUI TS
MREREFRE T ML KEREERFE T E, RATHERAEGFERORE, THEEERAHR AN
E,RKNENEFRTTRAE. TREPR R ZIETFEH R0 LR KR A0 RA L 2B AR
H,EMAERBREU L KSR RREYRE.
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Fig.5 Effect of using internal recirculation control strategy system

3.4 RIEFERESISRNETL

e 0 4IP3 SR8 TR ) P ) U B A A A R A O Y PR RO A B AR R
2.5 mg/L, B8k KL 16 55 P12 025 0T LLIKAS RAFH SR, RIS K A b B R KR E K EHA LG AN
R, R AR A L R AVEDRY R, L ST 0 0 LY TASDMA 45 0 R R B X K B B
RAMERIR.

o T 4R o R S R B O B A 4 B KRR RO BB AE T R, (B R S
RS T EEUE 2 MR AR RWE S, N BEH R, L AR R R R
ITERME B S, . SHEMIBIREE S, (2.5 mg/L) BIRE £ M —ANREEEM S %02 £ f S
CE S PIH M G A 15 B U F 0 35 00 A B (OB BB . AR A4 A R, 48 1 B 1 0 28
B TR FUE 15 e FE M0 th A B R T R R A AU ¥ AU, MEAT TEADM AL AT, 78 35K
B, B L R P OB SR AR M 0 38, 3 S E 7 B A I A MM 28 (LA o B R SR A A
TR TR AL A Sk 9 N PR SR BN ) BB R R T PLAHI2E .

4 & it

AOBRBLZPFEELHEAEFEXARMUHERABRAFEAXARLARNENER, AT
NIEREIR BRI LR CNEE. EFEL A0 A T XT3 KA HUER R & R F R R4, 315 A6 R
1] B e R 4% ] P 4 PO A R ] B AR R L XK A R BB B B AL T B IR 4, LUK B B R A
SR E DX AL 7. B T 3 Fh K G0 ST OB 5T, M PR A A RE R M K R SRR B VR B R O T A AT AR A IR
iR EE R 2.5 mg/L, I H PIE§ 8%, i id MATLAB/ Simulink 18036 B, %45 i 5 88 W] DL 1R 38 g )57 gk 7k
M, RARTFMHEDR, HT T UMA NE | MEREERERBSMAEG K @ AE
RERAL TERRG K BRANE. RS RO EL N LMK R ETRELE§HE
BT —RERW I RIGES AT R BRI e 28, TR A S5 R R B AT AT L, A (S
BEHRELEITGK ARBERRERFE.
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Development and Study of Internal Recirculation Flow
Control Strategy in A/O Nitrogen Removal Process

PENG Yong-zhen'. MA Yong’, WANG Hong-chen’, GAN Yi-ping’, YANG Xiang-ping’
( 1.Beijing Key Laboratory of Water Environment Recovery, Beijing University of Technology, Beijing 100022, China;
2.Faculty of Municipal and Environmental Engineering, Harbin institute of Technology, Harbin 150090, China;
3.Beijing Urban Sewage Group, Beijing 100061, China )

Abstract: In order to effectively control internal recirculation flow in A/O (anoxic/oxic) nitrogen
removal process, 1.€., to make nitrate produced in aerobic zone flow to anoxic zone so as to achieve
the effective removal of oxygen, according to the analysis about utilization efficiency of the influent
biodegradable COD for nitrate removal and denitrification rate influence factors, the internal
recirculation flow control strategy is built, that is, maintaining nitrate concentration at the end of
anoxic zone at the best setpoint 2.5 mg/L by controlling nitrate recirculation flow. Studies show that
the setpoint appears to be robust towards variation in the influent characteristics; effluent nitrate and
total nitrogen concentration can be remained the lowest value, and markedly reduce energy
consumption of internal recirculation. In order to achieve intelligent control of wastewater treatment
plants, the internal recirculation flow fuzzy controller is developed.

Key words: A/O nitrogen removal process; intemal recirculation flow control strategy; fuzzy controller
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