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Calculating drainage flow rate through self-cleaning screen filters

Luo Xiuping' , Liu Huanfang', Zong Quanli', Yi Ping’
(1. College of Water Conservancy and Architectural Engineering, Shihezi University, Shihezi, Xinjiang 832003, China; 2. Survey Plan-
ning and Design Institute, Xinjiang Production and Construction Corps, Urumgqi, Xinjiang 832000, China)

Abstract: According to the investigation of the impact factors on the flow rate, it was found that the
drainage flow rate through a self-cleaning screen filter () is determined by a flow coefficient. In order to
investigate variation features of the flow coefficient, a series of experiments were conducted at various
dimensionless inlet cross-section areas of the sand suction component in a self-cleaning screen filter. It
was observed that the coefficient increases with opening initially. However, once the opening rises to a
certain level, the coefficient no longer changes with the opening and tends to arrive at a constant. The
established flow coefficient formula showed that when the dimensionless inlet cross-section area is more
than 0. 15, i. e. the height of the inlet is bigger than 500 mm (in the experiments, the width of the in-
let was kept to be 300 mm) , the change in the flow coefficient caused by the dimensionless area is less
than 0. 5% . This suggests the flow coefficient almost no longer depends on the dimensionless inlet
cross-section area. Such a theoretical outcome is consistent with the experimental observations. Final-
ly, an empirical formula was proposed to calculate the drainage flow rates through a self-cleaning
screen filter based on the flow coefficient established. Interestingly, the root mean square error
(RMSE) is 0.001 74 only, showing the formula has an excellent accuracy.
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Fig. 1  Structure and filtering process of self-cleaning screen filter

FRUE ) 2 B8 AR (9 HET5 3 B A 1b, e B
7. HETS 2 B ph K 7 e A Sl R B A
] BB 25 R 2 P R U e i
T UEREAT— B R] e, 5 B AE 40 9 R P 2 1 114 72
YD I A SRR T FSAY s 2 38 B T (EL , Wi b
AL D8 5 PO OK I 5 AR R R Z T B
ZEAR TR 7= A5 2 W 7, 0 I PR 2 1 8 /0 1 55 20 T
R AR SR A R AR YD AL TR U
YRR KT Vb4 BT, A 3k TR K 7 e
WA AR IR, 7K M AET RS T RE % T o BILA Sl RE 42 3t
e sh Ty, A s HED A& SRV AL AF e 5 a2 8l b
LTI 3 SR X 84> 8 ) P 2 T A7 B R

HERI , O P T DR g
2 HERETEARN

FHRVEM A A HET s i i O, Je i i g A
HES RUK I 2 FF AR, S ad g a4 4b T HEV5 AR SR,
Xt A HEK T a — a Wi AIHETS 11 b - b W ifi 51 BE
R, A

2 2 2
P v, P2 0l Uy
t—+—o— =z, +— + + —=

o g Ty T2 ) £2¢

(1)
P BT g o R FEE S B 15 2, S ad 8 4 2k 1



590

HEREHLOR 72 ik

54530 &

a — alfTTH AR R R, my 2, SR UERRHEIG O b - b
Wr I AR B R, msp, N E @ — o WAL 58, Pa;
p, MHEG T b - b Wik AL 5%, Pase, NiEIT a -a
W T A0 P 1 B4 K T T, m/s 5o, WHEVS SO b - b
WP TR A0 1) ~F- 9 7K i , m/s 5 o B IE R A 2
NEIIIEERE , m/s?; Y € it AR R R K Sk
Pk R E ISR R 2T

B Tl g g HE S H A KA, 8 p, =0 (FEX)
), =a, = 1B IESMETTER

v A =04, (2)
A (1) AH
zl+1’3y1_22=[1+2§_(f1?) %, (3)
|
2g z +&_z2
Uy = \/ ( A ) ’ (4)

A2 2
\/1 + Y E- (Z)
e Ay Ay 2090 D 3 D A Bk 10 L HETS H W T
Blm®s D & AR IR gk CURHACR IR R AL
H R KSR AR R A &, 5 AR A0 I Jeg a8 K Sk 452 K
AR E WP A TR ACKIR R R B &, DL
18 #w PR A ZE R AL UK R B &5 &
1

po= = (5)
Jreze()
IlBR R/ E s RN TN % /N W
Qp =pA, 2g(21 +&_Z2) . (6)
Y

H5(6) AT AL, A i UE M il B8 4 H1F 15 R 44
Tod e A A A W R G aE A e i
S gEAR AN R Z BT i I T 7K Sk 22 (dE ok
RIS 1 22 ] 8 225 o A 2 DA KT i R
A% fa(6) A, — Hd JE 47 A S B E
U5 e HE T O A A IR 5 A A R S E
Ui AR E B T (S ) R HES i R R
Gt UE R KRR R R A Y, & R ug gkt
AR A G DB E ) T AR b L g A 2t E R
AR BIR RECE, B T REACSKBIR RELE,
ANDE I ik Sk AR R & LA Bad U e A LA
SRR BB &5 TR P ORTE S R b O sE MH, R

A U AT L R RS W AR H R K Sk
BRREE AR

XTI A TS R TE b L IAETE. 4N
Bl La Bz , 4 ADWDLLIF Y v BE RE A 17 1l 5 A 4l it
8 D0 £ D T, B R HE 3 2o e v AT IR D A PR
AR 8 R PN R B A TR A R

B4 AL AL P AT R — A TS 5, W
AT ¢ - c Wi, AFTADY d - d i, I
W d - d Wi FrAER AT 1 e g B ES 2 . dn
2 s,

d c

K2 Wb R S

Fig.2 Calculation schematic of sand suction component
XIS HLEA T NSNS e Ty

2 +%+O;3;3 =z, +%+a;;4 +&, ;—; , (7)
o ezy O ¢ —c WA R, m B 052, Sy d - d
WrTE A A, m, B O5py N ¢ — ¢ WP Ab SR 5,
Pa;p, o d —d WiE Ab 58, Paso, 2 ¢ — ¢ WAL
SRR GE , m/s 50, 2 d ~ d W TETAR A2 KR
T, /s 505,00 HETERE BT 0.

T ¢ = ¢ Wit AP S 8/ , TR vy SEALHR
0. B IELLE IR AT d - d Wi AL B

Q

Uy =4ibpl ’ (8>
DL B A AR (7) e
ps pa_ 100\

e ) e 9)

XEFHEG RGETH , W A DA R 227Kk
TR R 3 /IR i R e 2R R IR X
(9) AL, Wb A A AR TR 22 7K KB LAY 1 T 45
FATRSF S YIS, b, Lo, B oK. T i A
B, WP LA RO X R Rk Sk ok RAEE, WA
SN i 2 8 ARG A R U AT R
HKCKIR BB €, Vs, I, b A AF A D 2R 1E S
i UE R A R RO G, £8 Bk, IRV AAEA
A AR E 26 1 i 5 14 e R 3 32 ) 1od 8 4%
HETS TR AR/




BEMUT RSRASRENITE

3 HETRERBIHE

TR AT U R A B R R RO
ARARUAEE, B EA T T WD 2 PF A X AU T BN HE
1o RO RIS 0T 5. ad DR AR HRTS i R A
A3 (S) MU A — e, B

w=r (1) (10)

HL LWV AL T BERE A R AR A

JIr s L A 3 AL T FR A AR 4. Hh TR U 2L DA e

WA H A TGERE b 8/, 29 0.003 m, A5 Az R

S A AR A T A A AU AR, T RE

M VD LLPEAS R T AR T i 3 e ) R T O . AR
Rk R rh, sk PR TR A, [ 2 A

4 ARIPAE R L 600 mm, 1855 5 e iE

W BRI H AR A A TR . &

TE IR IR KB 40 m, i 845 i B8 I iy 1k 7K O A

220 m*/h, T 0 BB b 4 AR A K Sy

0,120,240,360,480 #1 600 mm 3t 6 Fj & & T ) HE

Tgiia, MRAE AR R b AL A E RS HE

TG HERIICR a3 frs.

030

0.25¢

0.20F

=015}

0.10
0.05

0 0.05 0.10 0.15 0.20
bi/A,

B3 i AR RS A AR TR 6 2R
Fig.3  Curve of flow coefficient against dimensionless
inlet cross-section area
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