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Experiment on the filtration and back wash of sediment desil ting filter of circular ring
ZHANG Lir lin, SHI Ke bin, JIAO Werr juan, HU H ao
(College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: The experiments on the filtration bed in the filter tank of sediment desilting filter of circular ring were conducted to ir
vestigate the filtration performance of the filter layer after the design optimization and backwashing effects of the filter layer af
ter the filtration period. Through the pavement and experiment of the filter layer after the design optimization, the results
showed that when the velocity was 19 m/ h and the turbidity of incoming w ater to be filtered was 50 NTU, the turbidity of efflr
ent was close to 0; when the turbidity of incom ing water was 300 NTU, the turbidity of effluent was 3 NTU; and when the tur
bidity of incoming water was below 500 NT U, the turbidity of effluent was below 5 NTU, which met the standard of rough fiF
tration in the rural water supply. Moreover, when the velocity of flow was 18.75 m/ h, the turbidity of incoming w ater to be fik
tered was about 400 NTU, the filtration cycle reached 13 hours. T he filter material was clean after six times of backwashing, the
difference between upstream and downstream water levels recovered to the original state, filtration cycle was about 15 minutes,
and water consumption rate was 1 8% .The gravity of water was applied to flush the silt and sand in the grit chamber and filter
tank, and no additional power was needed. Therefore, the device achieved the objective of energy saving, environmental protec
tion, and high efficiency when applied to the rough filtration of rural water supply.

Key words: rural water; rough filtration; backwashing; flow
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Fig. 1 Model of sediment desilting filter of circular ring
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Fig.2 Monomer model of sediment desilting filter of circular rin
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jFig. 3 Schematic diagram of sediment desilting filter of circular ring
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Tab.1 Relationship between water level difference

and velocity of the clear water test

KALZE/m  0.444  0.41 0.336 0.28 0.22 0.186
Ui/ (me WD 33.68 32.07 29.42 27.60 26.53 24.29
KAEZE/m  0.146  0.131 0.101 0.077 0.048  0.03
W/ (me W) 22.78 21.23 19.88 18.69 16.60 15.70

2.2.2 ERIEK K
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KI5 v, DA o 6 T B0 3 K kg — s ¥ sk R T A I ) 4 43
B TS LT AR AR — i SR S U T 5 K B

A8 R K I =, BIAIE IR 1k . SR o
TE 9 19 m/ he ARJT VT b Ui MK phE, HE KRR OE 500
NTU I, fRRF— B AR, ot 8 5 tHK i 25 5 NTU AAs
HK i & 2y 300 NTU B, 85 KBk 2 NTU 224 #EK
M 100 NTU B, HKMEEETE 0 5 NTU LA HEZK g
50 NTU LARI, HAKMBERREAE O NTU A, DL EIINA 45
S, ki 7E 500 NTU BAUF B, 38 /K (13 BEYE 20 NTU
PUF, 1K B B KR ZK (L B8 (it 7E 5~ 20 NTU) it

TR TIPSR Y Y AT Wi g AR
FEBE B 1) SE S AR A B o P TR R T VN B 3R AR, A
PP R ARAR AR T AR ABL P 7 TR IR R VD . 23R 50
RRZ 5, B HE 750 1 I R A 7= [ A 5 R0 28 3o Bk B AL
WEES ARG TR & 2 J5 1E 2 15 By | A5 3 90 1 R A% 30 A
0. 075~ 2 mm. BEKHE WG R FRE 18 75 m/h, #EK
MR FEHIZE 40020 NTU. 20 383% /K ¥ 400 NTU
W, F5vb Bl 3033 kg/m®, AR SRR SRR HE 2K R 4
HET MY E N 75~ 85 g/ min. BRI EE R WE 2.
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Tab.2 Variations of tumbidity of influent and fitrated water with time
T R i T BEAKMUE K s

/h /m /(L*m?2) /(m* k') /NTU /NTU
1 0.22 10. 42 18.75 400 2.013

2 0.223 10. 42 18.75 400 2.305
3 0.235 10. 42 18.75 420 2.201
4 0.242 10. 42 18.75 400 2. 648
5 0. 251 10. 42 18.75 410 2.485
6 0.273 10. 42 18.75 400 2. 604
7 0.294 10. 42 18.75 400 4.893
8 0.326 10. 42 18.75 410 8.331
9 0.367 10. 42 18.75 420 8.533
10 0.385 10. 42 18.75 400 9.126
11 0.391 10. 42 18.75 390 13.34
12 0.391 10. 42 18.75 410 15. 64
13 0.391 10. 42 18.75 400 17.3
13.5 0. 391 10. 42 18.75 400 19.1
14 0.391 10. 42 18.75 410 21.7
15 0.391 10. 42 18.75 400 28.6

M F 2 e] DUF L, fEREK B 400220 NTU R,
KM ESE 13 h (54545 20 NTU LY. %5 10 h, | R
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e, By L K RE N4V 3 5 ol 21 70 NTU, $I55 15 h 43t
JEHIK IS 26 80 NTU, 448 i W 41 A ACHL JE bR UE (1h
FETES~ 20 NT U), StV R L4 vk )= 250F, ikl = 2
Ui ER S R GUR I AL R IV SR ar N

9T T B b U A 4 S, RS 3 AR R K e R o
TF) A8 Ak 1 2 i i 2, LKL 4.
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Fig. 4 Vanations of turbidity of influent and filtrated water with time
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Tab.3 Variations of turbidity and sediment concentration

of influent with backwashing frequency

WYEKME YRR ARE LFUOKRE e

" /INTU /(kg* m3) /m /min
1 1098 17.97 0.316 3.25
2 648. 2 8.91 0. 245 3.00
3 384.4 5.93 0.187 2.50
4 291.2 4.6 0. 142 2.25
5 177.9 3.01 0.117 2.25
6 129.2 1.17 0.103 2.25
7 116 1.07 0. 101 2.25
8 113.7 1.01 0. 101 2.25

M3 TLUE H, 35 6 IRl Pese B, bR IR K AL 75 K
20 103 m, WL A IR JEMgE T e — ) S AFERS
25 min, M YEEFERZ 15 min, BRI DERE R S P BEA 52
W) b 3o A R AR O R AR .

oA T8 T O 55 B S B 3 0, S K e B R
W K S L, 2 2k L 5. 6.
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Fig.5 Variations of turbiity of influent with backwashing frequency

6

Fig. 6 Variations of upstream and downstream water level
difference with backwashing frequency
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(2) 7EId PRt K MU R 500 NT U VIR = 18 75 m/
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W R HE I L K
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