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Abstract: A multi-parameter precise sludge discharge control system was developed, aiming at the
difficulty of precise sludge discharge control in a horizontal tube flocculation sedimentation tank. With the
sludge level detection sensor, controller and actuator as the core of the system, parameters of the
sedimentation process were optimized to develop a closed-loop control system and realize intelligent
control of sludge discharge in sedimentation tank. The control system has been tested, analyzed and
applied in the horizontal tube flocculation sedimentation tank of a reclaimed water project and achieved
good sludge discharge effect. The effluent turbidity in sedimentation tank can be stabilized below 2.0 NTU
for a long time. The water consumption can be saved by 47.4%, compared with the traditional sludge
discharge method. And the monthly operation times of single sludge discharge valve were reduced by 29
times, which avoids sludge accumulation in the sedimentation tank, and has the advantages of improving

effluent quality, saving energy and reducing manual operation.
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Fig.1 Control system general architecture
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Fig.2 Composition of sludge discharge control system
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Fig.3 Process structure of flocculation sedimentation tank
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Fig.5 Multi-parameter model control system
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Fig.7 Appearance structure and automatic washing flow

7

chart of sludge level detection sensor

3 EHEK

Fo T HE Ve 12 1 2R 48 09 45 il S 50U P8 5
BRI R 2R, B AL FE LT LI .

O BUemEE . 5005 E &
B EHIWHEE TR R B 2R bR . — i, )2
e B A, HER T SRR o A R SR AL R AL
SRR Y 22 v B, IR LA Sy B A A ) o
ANAE

@ DLIEM AL . & UTTE T PN /K T Y B,
F W TE RCR AR 0 B s b . — ok,

M H1E e

TEFE KU B AE 2 RS D0 T, WL R, TTIE RO
R, KRR o 7 R G SR AR 7 A A D
WAL, IR B 1 53 A — A A 5

@ K HEK U R N 2R BT UE
A PRASCR B H BN 3R 22—, EAE MR 2R BE DL TE Y
5% B IR 8] | T3 2R A" 98 B 45 o 7K R R
I, ZRBEDTIE M ™ Y8 f 238, DS akg HE 8 5 30 A
WA . A RGUR B T i K i,
B HAE o B A T A i i AR

@  HEVE A . i P HE VA I O T Y
I Ji3 T B BRF 18], S22 i HE e BOR A HE e B 1 B 22
B HEVE MR, HEJEAE A BB, {E s AT e i
R BEDLTE M AR R 3 2 o 4t 2 48 3 a 4G I T 3
Tt A7 08 B B S TR s B R L, 2R 2
Pl SR, S BLHEDE R0 AY ) sl R R e A
G HE P Rl o

©  HRJEE ., T8 RBEIVE AL BK A AR
Xt 2R B MITTIE I P A 2% JTORITYS e ) HEBR A, HE
et g 2 i UK B IR A IR B, — i i HE Ve K IS
e e B R 25 N B AT 35 ol ok SO 0 R e
SR HRIRASCR, e HE 15 08 A0 7 B2 I ) 1
TR S ok AR (i ) R, S B HE TR
AR W . HEVE AT RLA ] 2 B 1 B s AT
R A B, A0 S 2 I AR A O H A TR
v T JBE A R YR 07 A DU A2 SRR AR B B A . X s
SRR B T SCHE ARG K e e I e R A T
L AT EHER & . HEVR R AR R G AR O Rt
AR — B T O FEK T4

4 R ALK
4.1 MAE=R

S S K ISR K P48 2R B DT VE Tt
VTR A 5x10° m?/d , 43 15 JAE 152 i, Ak B 5 K o ik
B 3k 95 K AR R Tl K K ) (GB/T
19923—2005) #54fE, T2022 4F 1 7 16 H FF- U HAHLIH
iR, 1 H 28 HIF IR KRBT 488 B Ui e Hh i
B8NS HEVR IR | 1 B VAL I A% s M 5 il &
ge, 2 BEDLTE MR R g 5t — ik & . 6l R4
DL 8 B2 B 245 7045 Jonn a2 AT H 7K ol A T 4
B UTVE M AT T e A I A% Bk A A B i ) T
b PA R W (Profinet ) il 28 [z 15 25 K vEHE Ve 2 1 R 45 5
P ) 2 R P 1] F S7-1200 CPU+Smart 1/0 #F

- 102 -



www. cnww 1985. com

KPS F R BRI R R R SRR R

%395 %224

Fripi ], vl i s B R G L i =4 Y
DLTE M 1R 1] 92 1/ 0 Bl IR AT F o 5 D03 b
£ e (57 G 00 v P2 AR DAy R e R B W ) B i
B Hh G A DX HE D 1D % HE D8 R 30, S B S

LS
r—+{ HE IR R F——T
Profinet i
‘ P—— ‘ DU
RIS R ST
1
Uik
LR R L
77777777777777777777777777 Profinet Profinet
| |
THULVENL R G K R LTI A R 5

Profinet

W o
Rk
o b o s
B e B

B8 miEtrEEHERE S RS
Fig.8 Precise sludge discharge control system of

sedimentation tank
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Fig.9 Comparison of turbidity variation between timing

and precision sludge discharge control system
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