D HEEBLBE LR 3 eIy

s Journal of Drainage and Irrigation Machinery Engineering

B32E 121
Vol. 32 No. 12

doi;10.3969/]. issn. 1674 —8530. 14. 0020
Bih X B T DR A AOE D8 25 HET9 IR ]SS B 15

1 > 1 S 1 =2
sk, RAA, N 4E, BF
(L AT TR P ST T AR B, B 470 T 8320005 2. 700 F-11T R 1K B #AT R 7], 438 €73 T 832000)

iR

FE . BT A5 h 8CWZ -200 W9 ENX A A B BHF R M B AT R, KFT 4 FHAE
(220,200,180,160 m’/h) .6 #4-7F % (0.006,0.013,0.015,0. 018 ,0. 027,0. 063 kg/m’ ) ix 2 #F
M THE oL AT H A ZGRELER. 2SN THRAAERR ST ZALIE S
VERRAETAMT , T 04 TRMAFH NG RAME, SR AN HF o8 AT
BF1E) 238 KGN, G AL T AR, AT R T e A e MR A 14 s R R EFEAELT
HeFar R gt ok, PR R B LR, SRR AT H A, ERAN I AFR NI RS
HeFuria Ay 15 ~47 s. 5B 7 oF R R IR 4 R, RAH R BN B A vhid ik B 7 ek 1) o 15 ~30
s ZERSCHIEBRABR LR EGFIBREFLERY K, 22 TUAATERIEPEX A
e P X AT 8 28 HE 75 A A 64 A 2

KR B AFAMXTIEE HFa R AE; 202t

RESERE: S277.9 XEIREM: A XEHE: 1674 -8530(2014) 12 —1098 - 07

23838, REF, NIUE, % BN EEERMRTREASHERRRITE ], AN TRRR,2014,32(12) :1098 - 1104,

Li Qiangqiang, Zong Quanli, Liu Zhenji, et al. Experiment and calculation of discharge time for horizontal type self-cleaning screen

filter[ J]. Journal of Drainage and Irrigation Machinery Engineering ( JDIME) , 2014,32(12) :1098 —1104. (in Chinese)

Experiment and calculation of discharge time for
horizontal type self-cleaning screen filter
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Abstract; Through the experiment of discharge time of horizontal type self-cleaning screen filter, the
relationships between sediment content at outlet and discharge time were obtained, with six different
sediment content of inlet, which are S =0.006,0.013,0.015,0.018,0.027,0. 063 kg/m’, and four
different flow rates, which are Q =220,200,180, 160 m’/h. The changes of sediment content at outlet
with discharge time are analyzed respectively such as different sediment content at same flow rate, and
same sediment content at different flow rate. The results show that the sediment content at outlet rise to
the maximum first,then decrease until reaching a steady value. Therefore, the minimum of discharge
time is 14 s. According to the law of conservation of mass, the calculation me-thod of discharge time is
also established. Based on the experimental results, the discharge time of filter is calculated, and the
value of calculted discharge time is 15 —47 s. Combined experimental results of discharge time, the
value of discharge time for horizontal type self-cleaning screen filter is determined, which is 15 =30 s.

The results are consistent with the existing filter test results and actual operating results, which can be
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used to predict discharge time for practical engineering horizontal self-cleaning screen filter.

Key words: horizontal type self-cleaning screen filter;discharge time ;flow rate ;sediment content;

theoretical calculation
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Fig. 1  Structure of horizontal self-cleaning screen filter
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Fig.2 Experimental configuration of horizontal
self-cleaning screen filter

10 i 107 102
d/mm

K3 JevbRiiegei
Fig.3 Grain-size distribution of sand

2.2 RBAERTE

UGN 1 SE T IS o B AR, 1 98 # I H AR
Jei , a7 W], 5 B 3k 20 5 20 I P AR 1Y 1 22 3k
BTS2 (B, 3 8 45 e AHETS 2, L v i 22
I AN [ ) B HE v 1125 v . 38 43 1 #E AR ]
b AN R U R R IR A [ b AR
A7, FFAEHE K B AHETS 150 53 50 O Vb K R 5 il AD
FECSRAEA [F] U A [R] 5 v 4 LA KA TR 55 70 4 A

(R EE A T Ao g s 18] AR T 6 1, O HLAEHETS
FAbFERE 3 s BU1 YOKAE B HETS i BRI S K5
BRBOURMAI AR 2 L 2 /MR BORE , IR i
BN 5 UK R B 5 0 2o D IS X
FUP KB R BUEAT I AL, SR 5 698 4R 2E 47 1L 98-
I UERTIE AR K ad 98 5 5 VD IR ARAR B T 90 C Ay
PRtz E R, SRS 0T 4R BB TS PR 22 AT
B, RIR e vb It o MR A D00 i Y 5 v K AR AR
HHEARS .

3 HESEENRIEE RS

1R P AR A TS Dy 8GWZ - 200, 7 HY 7K 1
EHEARYN0.16 m, (e PRI R P, A 1 I R
ZE{E 79 0. 08 MPa. 4 M50 77 58 , 73 il O3 it K
ANEEHETS F S v AT R I 2k 220,200,
180,160 m®/h jX 4 Flji ik , 2 AR 1 U258 T AR
Q Jy 150 ~220 m’/h, #BEL 2% 0 20 m’/h FEAT PR
14, ORE AT LR R 12 36 L f5 A )i S L [
NAER g A TARR R Z A JEEE T 6 2 ARt 1
&b S, 4 % & 0.006, 0.013, 0.015, 0.018,
0.027,0. 063 kg/m’ , Syt PEREE AR UEFE RN S
VO T R I B BB 22 I AR 2 KK, AR
UEAERCR S VT BB A8 IR BURE B 1 AL A8 I [
I TR 530 X R R AN [ 3K v A AR [
YA 26 B TS 1 v h Rl I [A] A2
R EE T o0
3.1 HERETRAEVE

P 4 S o 2 A4 AR R AN TR K 25 b
PE R HES b Rl (] 422 A BLAE. A HaT LA
Bl ARG & U R I I 1] Y
WA —E, BEAE HE 75 I R ARSI, HETS 1 b
RICHE RJE N FEAFAE— I (E. TFIRHETS I,
THES A A BT AT UCORHESE R KRR i DL e e i
H A PR (S RE RS YRR ) 5 Bl
T8 L FRER YR T URE K AL M HETS 1 HETS
8 b 2 B W K B a5 RAR s i SE Rl e v Y %
HrHE L, 5 VA B W O B TR, R a R
KEGURAE. NIRRT RUE I, 1, 96 ~9 s B
BB, ZJa SR RE AR ¢, 14 ~16 s HET5 155
R TARE , 95 RS IR R/ MBI 14 s 1 T
HEAR T b R e 55 R 2 B2, FLAACHE TS 1 ]
149 Rl i ot MR B Jo < i 1 D R i 2 o 47
.




F583R, %

BN BB AN RS s ERERITE

QU

+5=0.006 kg/m* ©S5=0.013 kg/m?
5=0.015 kg/m*® »8=0.018 kg/m?

207 w5-0.027 keg/m* ©5=0.063 kg/m’
L6}
12
=
o 0.8F
0.4}
0 L
2 4 6 8§ 10 12 14 16
tp/s
(a) 0=220 m%/s
2.0r ¢5=0.006kg/m* ©S$=0.013 kg/m?
5=0.015 kg/m® »5=0.018 kg/m’
1.6} ®5-0.027 kg/m® ©S5-0.063 kg/m’
g - .
T 12.
< § °
w08 3 ; N
0.4+ a A A I
0

tp/s
(c) O=180 m/s

+5=0.006 kg/m* ¢5=0.013 kg/m*
20- 5 5§=0.015 kg/m* 25=0.018 kg/m?
= §=0.027 kg/m*® =S5=0.063 kg/m?
16} .

tp/s
(b) 0=200 m*/s
2.0 +5=0.006kg/m* ©5=0.013 kg/m?

5=0.015 kg/m* 4 8=0.018 kg/m?
1.6+ ®5=0.027 kg/m* =5=0.063 kg/m*

""E .
o 1.2 A
é‘) a A M
0.8 =
“n : 2 N
04t ¢
0

tp/s
(d) 0=160 m¥/s

K4 A[REK b T RS s v R 1] A2t £

Fig.4 Relationship between sediment content at outlet for muddy water and time with different sediment content at inlet
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Fig.5 Relationship between sediment content at outlet for muddy water and time with different flow rate
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