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Backwash Strategy Optimization and Operation Efficiency Improvement of
Intelligent Filter System
CHEN De-fang
(Lingang Water Supply and Drainage Development Co. Ltd., Shanghai 201306, China)

Abstract: Traditional sand filter operation triggers the same backwash strategy at a fixed time or
head loss threshold, which does not meet the need for precise flushing according to the actual situation.
Shanghai Lingang waterworks has constructed a comprehensive health evaluation system for the filter from
three aspects: cumulative filtration flow, standardized head loss, and filter effluent turbidity threshold,
which monitors, evaluates and predicts the operation status of the single-grid filter in real time, and plans
the backwash schedule of the filter according to the health prediction results and the peak and valley
electricity price factors at the same time, so as to achieve on-demand flushing. After the intelligent filter
was put into operation, the average water treatment increased by 13.71%. The system also constructs a
backwash utility model, and uses the optimization algorithm to dynamically adjust the three-stage
backwash duration of air flushing, air—water flushing, and water flushing, which reduces the turbidity of
primary filtered water from 0.24 NTU to 0.09 NTU, and the turbidity of effluent from 0.05 NTU to 0.03
NTU compared with before the system is launched. In addition, on the premise of ensuring that the filter is

cleaned in place, the backwash water consumption is reduced by 11.73%, and the electricity cost is

reduced by 36.61%.
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Fig.1 Technical roadmap of intelligent filter system

REHFNILE 2,

SEREE

L e

PR KR ARRY

RREIEER

preibed

ALK IR
= REERTS
SCADA

WERis & BB
IR KR
BREFN
mtRELF

BREITEER
S HEE R

B AR

B2 HaiRtRSEHR
Fig.2 Topological graph of intelligent filter system
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B AL, BE B A BE K B S e e KL R
FELL [ BT BRI 8. 34% , 57 7 gk 7K 25 H B I
I 8. 05% , & g C i B 1% B 57 B e UL F FE L

o i B [ AR 4. 95%, PR I o Pk 7K 5 HL FE [ IR
8.25%. F T e HEBE O fL 30k A i 45 B ARy
B I ht L B AR 1 B A BERR A 23. 20% , 1R BE
C I B P A% 36. 61%.

ULAh % BE B IR BRI BE C I B IE it T 1 BT
K RE L A BB B SRR 7. 96% 11, 73%,
AT REAR T S o K AR, 38 i T /D it T2 B 7=
IKE

£5 TIRTFOKATE R kR BRI

Tab.5 Statistics of backwash electricity consumption, electricity tariff and backwash water consumption per

thousand cubic meters water filtered

5iH Tl 7K S PR HLFE/ Tk 2 Pk SR LAY Tl K S e B/ Tk s e K8/
(kW+h-10°m™) (kW+h-10°m™) (J6-10°m™) (m*-10°m™)
A s B 0.3799 0.3019 0.450 4 10.420 2
T He A BB 0.376 1 0.301 8 0.400 6 10.359 8
Eie BB 0.348 2 0.277 6 0.3459 9.591 1
FHE C I Bt 0.3611 0.2770 0.2855 9.198 3
2 b R AR IE M R G ARUE T U8 P FRUE i R iz AR R LA R K T R Be iz T 5 T R

17, 00 W AR T S oh e M AR L 2R RUKAE P2 T
W Hh R G R8T
6 %t

I s K ) A R A U b 2 G i B T
M SR B S e HEBEAL Ak 3 A AL S T
XP R it iz 9k R B LR AR L B ok B ) HE BE Y AT
BRSO T i AL, E AR

O BUE 25 A A B PR AR ALK B
PRUEAL AR S A5 R S R Kk iy BE B (AR 25 5« BRIt
ST IE K R TF B 5 22 10 P03 T3, W
BWREMRT 3. 62% , W ICi s T T o044t s v L A
T ZE s BRUEAL K S AR I AR TR K IR 250 T U
R B ) R BT T AR AL AL B, [R5 4
KL R (255 o A o ot o gk SR B0 k3 i )
WL 9. 78%~19. 15% , AL BRAE ST 4T} 13. 71%.

Q@ RUEEH AR A L F i A SR A g
) 08 A KT R A B R I 1 U sl o
VERICHR , 9108 7K 5 0 7K B 43 ) % 2 0. 09 NTU Al
0. 03 NTU, &t e A 7K FEREAR 1. 73%

@ PR HEPEAL A AT 55 A L B B Ak TR
W, foff S gk L 2 AR R 36. 61%
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