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Engineering Application of Reverse Shutter Filter in a Water Treatment Plant
of Southern China
HE Guangqing, GUO Wenlu, ZHOU Yanwen
(Hengyang Water Investment Group Co. Ltd., Hengyang 421000, China)

Abstract: In response to the wide range of raw water quality variations at a water treatment plant
in the southern China and the shortcomings of the existing conventional rapid filter, and considering the
limited land available for the water treatment plant, after a series of scheme comparisons, the conventional
rapid filter was upgraded in situ to a reverse shutter filter. Additionally, an automatic control system and
an air—-water backwashing system were added to further enhance the water quality of the filter effluent and
ensure the safety of the water supply. After the renovation, the fluctuation range of the filter effluent
turbidity was significantly, narrowed from 0.314-0.911 NTU to 0.098-0.351 NTU, and the average
turbidity removal rate increased to 91.5% from 78.9%. After the filter was renovated, it successively
withstood the tests of abnormally turbid water, high turbidity water, low temperature and low turbidity
water, and high algae water. Even after 8 years of use, the turbidity of the filter effluent could still be
maintained at 0.2-0.4 NTU. Additionally, due to the aging of the sealing rubber material and the failure of
the valve connecting rod to fully extend after long-term use, the drainage flap valve of the No.1 filter

began to leak, it needs to be repaired.
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Tab.l1 Raw water quality of waterworks

WiH | EEMEE/NTU | R A/ (mg/L) EARTRERFE R (mg/L) | P2/ CHANL) | B/ (ug/L) | %8/(ug/l)
g | 2~2000 5~200 0.05~0.50 1.0~4.0 0.5~300.0 5~50 0~0.5
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Fig.1 Original flow chart of the first-phase production line
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Fig.2 Flow chart of the first-phase production line after

quality improvement and renovation
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Tab.2 Performance comparison of various common

filters
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Fig.3 Schematic diagram of plane and cross-section of
filter
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Tab.3 Main design parameters of reverse shutter

filter
el ZH i H ZH
AbFEIK N,
O md) 8 KA E R AR/ mm|  2~32
TETE/AE 6 HRFEZ)E B /mm 300
1y ;\ = g
LR - SuR/r . SRR IE/ "
T A/m? [L/As-m*)]
7 = Y N
BT R 0.6x6.0 SRR KL 3
S} /(mxm) 50 B /[ LA(s - m?)]
1EH g/ 0.0 IR i i/ 0
(m/h) ' [L/A(s+m?)]
HRURIAT | 0.8~2.0, Y3, 5K
SRR [E] /min
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4.0 m, FAS A AR 176. 0 m’,

@  RASET N B E R IR AT 1, 26
B I ] BIAR S K PR T 2 L VR
PG S 0k 3 XML R R 6 /K 28 1 1 A 5 34 A R
Hit.
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FHRRATASEZ ,JE 300 mm, b2k 2~
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1143 A A (DP) 38 15 826 427 , 3 7] 52 B4 1
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g b L B TS D e R G 2 BR AL RE
2017 AF- Y8 MRS E 12 47 5 43 900 6 0 T i R K
VR FEA T 2 30 d DU A, o i v R R 12~
18 h, it J PR il i T B A, 2o 0 R0 el 15
{H 24 h3¥ % 36~48 h, 4 B 1 I8 K LR (E A
A s e s . HARXS LS R K 4,

P 6 4 0] T B A T A b H KOV ok

A5 AR I B, DL TE L K T LR A 1. 650~4. 110
NTU, 38 5 /K B 4 0. 314~0. 911 NTU, 74 JiF 2=
B RALN 78. 9% 5 B3 J 1T b AT 1t A5 BRI B
SHR T, K e B AR A R B S DT b
JK T 5 ok 1. 880~2. 560 NTU, U i 7K ¥ 3 5 Ky
0. 098~0. 351 NTU, Vi V- 35 B % 4 %2 91. 5%
500 WA Eb Tt M 7K e R A e A AE 0. 560
NTU, 5 % i [ Ik 0. 216 NTU, “F- 3 ¥% b Bif B A%
0.247 NTU, KBB4 5 12. 6 S H 3 8
F4 RABOERTE B KR R R XY b
Tab.4 Turbidity comparison of influent and

effluent before and after filter modification

FH TR B | VI A | VIR O |V Y
’ EE/NTU [ fH/NTU | B{E/NTU | £RE%/%
| vERT | 4.110 1.650 2.470
PSR 78.9
5| 0911 0.314 0.422
JERT | 2.560 1.880 2.070
PR S 91.5
€S| 0.351 0.098 0.175

UL AL, s Je kit 1) 5 L 8RS 8 T A
AT e W) By, B AR K e I — I A 7 A
BRI 10 5 m/d, 98 S5 /K VE AT RE AR R AE 0. 3
NTU Ao [RIEF, AR FEJ2 B B3 v, R AR B Ao
AL, B AT H AR H B K Ok ) A T A Y
(R DL, 2 308 RS2 P g st 250 o HE B dl B 2

K] 2017 AR g A S8 U 5 A AN X
T T AR AP e R v AR R UK B
W T AOK A A CE TS AR K A bR iE) (GB
5749—2022) , MHCALPRAEBLILFR S, S Al,
TE = b VPR FLFOK I ST, T T i 25 bR
BRI R B, U S eh e R AR AE 30 h L
e RV R B O 1 LB Fe>90% , Hoh, kA%
& I A] B4 L 2019 4FE—2020 4F i it 7k 1V b 7K 38 1]
VB S e R ) R 48~60 ho Ziit 8 AF MRS AT,
S 1] A O b o SRR A I T B, SR AR DE IS KK
JT, 2025 AFf S i ) A R 2 30~40 h; 7 fIRIRAIR
WFKE BT, T S KV R AR, LA
OURLAE /IN U b A7 A 2 28 AR, PR I 2 e 0k ) A0
230 h e AT, R T3 R BR 2 >70% ; i ik 2|
(100~500) 7 AN/L B, 2o 8 505 BH S BRI, Shy £ 1
KB ol 2 B 2K U T 1 B S B P S A B
18~24 h, VI P-4 F2 BR % >T70% .
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Tab.5 Filtration efficiency of filter under different raw water quality

N VUG KV | B8 S AT | ST 7K | s | i Sy
Fif ] JEUK K I O lomenaiall ) .

TR /NTU M BE/NTU DR EE/NTU| M | 2B I%
201943 H i (649~1 321 NTU) , 7K 10 °C 1.0~3.0 | 0.2~0.5 | 0.2~0.5 | 48~60 =90
202044 A E(89~235 NTU) , /KiR 12 °C 1.0~1.9 | 0.1~0.2 | 0.2~0.3 | 48~60 =90
20204E 12 f (RIS (2~3 NTU) , /K i 10 °C 0.7~1.0 | 0.2~0.3 | 0.1~0.2 | 30~40 >70
20214E8 F | 53 (100~500) TFAN/L, M E 5 ~ 10 NTU, KR 32 °C | 2.2~3.0 | 0.3~1.4 | 0.3~0.8 | 18~24 >70
20254E3 A HIL(5~10NTU) , /Ki 14 °C 1.2~24 | 0.2~0.4 | 0.2~0.3 | 30~40 =90

S 1a) AR I AR B AT 8 A i, TE SR HE M (6~ 4 %

10) 77 m¥/d SR 30~40 h DL T, HE 7K 4k
FEARFRTE 0. 2~0. 4 NTU,,
2.2 ZFam

S 1) B M it 2 1 S T 2017 4F 3 A IE A
BAT I UEBUR B, S b PR K AR | H R AR A
B T 5P I 2 5 30 2 o

O 7K U S T U R O 12~18 h, 2L
& J5 3 g A N 36~48 h, S bk K R AR 2 75%,
JEIK A1 24 78. 84 J1 J/a.

@ A YR A < 2 R AL 4
&2 FHZY 1 5 J0/a; 0 3E J5 B3 2 5 25 TR HL .3 5 R
ML 4 /K IEHLAL .6 B8 Bt i .6 &8N I .6
BRI A VTN 2 2 e R R R W R %, TR
Y& B A 5 0 T8 a, B0 s BT 3G N 4 7 78 a.

@ P BBk AR RN KWL KRN
BT BERKIZIT 1 hil A BOERT R 2 2 2.6 7
JC/a, IS JGHL PR 2 4.0 J7 J0/a, BEIMEL 2R 29 1. 4 T
JG/las

@ 5T I A - g R R U ok v B R 2
1200 J3 G, 95 B 16. 3 4F, 2% R S g b o 46
ARG T 18 4F [l i 8 %

3 EMLIBATHA ) B LAY ] A

FRAEIBAT 8 4F I , 148 Tt HE /K BHAR I i B 7K
M, Hiltm ik, EEER Q%R R k%
Ak, A5 B R 5 1T 22 () HH B B R M 2 R s @1
I T 308 Ao 20 S 20467, HEZK BRI 1R
GRS SON BT A SR TS FE R T S0 9K B A R
HEFTAT B AR 52 07 ~90° BH L 5 AT, 5 3% AT 4 AS 3] 57
10 A TR TR o 07 N A s o 8 P (=
S TRE S v 2 2 B AR I T A 2 B, s RS
V22, bt G TR I AS 28 0575 | R 174 kO

@ Al St T 2 3 PR Sl A7 A 1 S e R AT JES
ORI R GRS URI € =M= B L o o a7 (N 1 17
GG KT SEBRIE U T 1) BEAR DE T e Bl
i U0 1 7K B 3 PR A VR T 8
R H I T78.9% T+ 2 91. 5%, I A AL B T k.
B L AP 1ok 0 9 A S DK, AR T )T KK R
Uh,

@  Zead 8 RS BRAG G, I 7] RHA 8 A 1T AL
RASUE , DB L ARV BE PR FFTE 0. 2~0. 4 NTU,

@ it 8B TT , 2B B R AL
fi] ) AT U 4 P 5 e 0 AS B o7 S5 DR R B2 ), 1408
thHE K AR I BRI O, T B AT 41 .
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