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Microsopic Experiment of Particle Trapping Process for Filter
Screen
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Abstract : Due to its good particles trapping properties, filter screen is widely used in industrial or
civil fields. However, the research on its micro-capture mechanism is still limited. In this paper,
a set of microscopic observation system was set up to record the whole process of filter screen
trapping particles. The microscopic performance of the process of particles trapping was studied.
The influencing factors that affect single fiber filtration and mesh bridging blockage were
analyzed. The results show that with the increase of filtration velocity, the ratio of unblocked pore
area to total pore area gradually decreases, and eventually a stable state will appear. With the
increase of mesh number, the ratio gradually decreases. In the actual application, the filtration
velocity and filter screen pore size should be properly selected according to the specific conditions
of use. The filter screen should be cleaned in time to avoid secondary pollution.
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Fig. 1 Schematic diagram of experiment
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Fig. 2 Particle size distribution of particles used in this
experiment
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Fig. 4 Filter screen used in this experiment

2 RS

5 Sk = FhAS [ FLAR 9 308 IO 7F — AN [
AT A A SR ) g e R R S R AR R TR
— UL 2 e — s A RS ) 2o 9 XU
43949 0.1,0.4,0. 8 m/s.

H LR 28 0 X 2 o 0 =0 ) sl 4 R )
(1) 2R 055 2T 2 3k D8 AT A [R) A A ) a5 A (]
MIET

1) 8 P47t 5 40 J0URE 9 3k R R 30mT Ry — A
R QL dE e ; QM L AT G A4 O
R FAE . PR B 4T AL A 4R T DR T4 4R
T, Bl SEYR R T , 27 4 R 2 )2 AN B R
SEIE Y. H AR XGE T UED L BSER , 785 K
T UEF LR S Gl R R T 0.5 pm 1R
2 DISEPE FVER g DORE Sy 32 5, I X TR AR /N
0. 1 wm PR 2R DIAR BAY B 325 B2 40k
N, ARSI BT RS AR 73X 4 Rl SEMLEREE A 1
Tz s BN YR RN ) S g LS S
—iE M s g Rl ZE R R A S
TE B LA 54 2 S5 R A K B 200 X R
TRITVER R &R XIR s 4k £ 5 5k b i 4k,
PG I R oA AR ME AR B SR 25 4, B HL R
P— 2 —JZ M ST U B8 DE, v 4R R
ESdil) iga

2) FEMRRGH ™ 25 8 Je 76 08 M W FL il 4 K
/NI R ARG B 2 RS A A R 2R 2
KIFTE B3, HAE U8 W i) — 3B oy — e 2 5 3
By AE Y ok, 0.1 m/s KU T AT DLW ¢ 3
W AR RL 25 4, T AE 0. 4,0. 8 m/s XU T AR 2>
S, FLREE T ML AN BN, A 45
PR . 35 T R R pR T AR AR XU SR 27 2
ORI A S AT R WA RN 0K v R N2 4 A
BT A gl 4 A3 20 3 I B A st Pl A A 1Y)
VER, SBOMH ARS8, 407N BB IR 25 46 Bt X
WSS 54, B i T O gie de 4 10 8y

RS POV, R B SR XE LAY £ 4
FE ELARAH AR K TR A A AR
B BRI L A T v WU T, Ok 52 31 45
R BT, B2 4 4l 48 (9 W0RE i Ty fE e
WEE TEF4ER I, A 2 BRI BA) 301 el T K Ol £F
HER I A sl 30 TR R AR A
MAELT AR WA 2B )2, Bl e S0 F i 0
BURLT AW 4R 2SR A W 52 BEE I8 L
Bl OGS IV A 21 A B AR ol ]y | 27 4 Lk
TR T K, S TR ) 1 4l B S A g By B
FAF.

3) TEMEMEE RIS R, AR B ek
HE IR i) 08 X i, A LB R s K A Be e DT
T aliohy 2 3R 0, A A R RS AR
FRETTE RS BLG. IX R] REJE th TR AR 5 £ 4 2 ] B
b SRR 2 ] (4 45 - 5 R AR S B i Rk
(T PR AN AR 23 %] S 14 5 JEE 7 2R T > 5
IRGH R B AS AR I, A 32 3 18 < R
BERBERTL, W S A R R, S BEAY 3 A L L
SRR W BAR BNl 2 A Wi R el S s iR T
YRR

5 FAET AR A A R AN [ AE T

1) AR 7 g R B DR 2 IR L 2202
Wi L DT, SRR RN AR R
TURLA B 2 2R A7 A, B0/ FLAR G DB I il A i 2
FLIZIHIEMSL i D& W H g PR T, %20
FEEEI ST HB R W LB ol 4/ B T/
FLAZAYDE R, 0 £L 2 58 2 P IE sl A B 1 AR /N i B
AR AL 0 R FLAR P 0 I AR A58 423 2. A
e WU T L3 2830 4 LU B0 5 IRKGE R 1 T
oy AR A A T M1 AN 5 IR A A AT ) T 4k

2) A FL R T AR 3 2 I 0 AL A A
e WRE ARy A2 22 aa SR IE R i, 32 i T2
P FL R T AR SIS 08 90 14 2o B BT DR T e
RZLERIEAE T K AR, e R ARy ke )

K6 L2 0. 15 mm JERIFE 0. 1 m/s KU T
R BRI A BRI (i A, o AT LA S AR 98
P 190 FL PN AT 22 RS R B 2R s, 38 B e 2 A
AR AR A — R MR 1 2R S8 BE BRI RSB , T
I E R BE R4y, 2 5 BIBUR ) GRT 4R . X
FiRFER S5 R4 B 7 A ] B Fh T 00 B B R
A3 2 AR A 132 80 ) e it - G S A A A
R, FEJLAEAR T7 0 TR T B 2 ] (9 2R A7
45K,



% 3 RIRAEE

78 P X AL SR i A2 89 UL 5% 5 433

0.85 mm
0.1m/s

0.85 mm
0.4m/s |

0.85 mm
0.8 m/s

0.25 mm
0.1m/s

@-----

#
0.25mm |gatEet
0.4 m/s 0

5 IEMHEEBRNTIRE

Fig. 5 Process of filter screen to capture fine particles
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Fig. 7 Effect of filtering velocity on filter screen mesh blockage
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Fig. 8 Effect of pore size on filter screen mesh blockage
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