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Fig. 3 Cloud map of the penetration degree of 1 um dust to different filter media

«0.lum elpum e2pum «5pum =10 pm

e0.lpm elpm e2pum ¢ 5Sum «10 pm 3501
300 300 L
250 I » 250 L
200¢ > 200 -
i'i% 150 ] 3
;% > ?E:e 150 |
= 100 100 F
50 - 50
0f ’ ol
0.06 0.08 0.10 0.12 0.14 0.16 0.08 0.09 010 o0.11 012 0.13 0.14
SR B/ mm ZE I S /mm
(a) ToURLXT 4 @ £ 2 i} i) 28 1B MR S (b) TERLA AT HLEF A IR 2F B 1 B

El4 NEHRZFR T EHERAZRERRS
Fig. 4 The penetration distance of different particle size dust to different filter media

i BRTIR, MICTAPLEEIRR, & )m ikt

TR 5530, TR AL R I, (AR G e LTI

A LA 2 STLBRA LT, AIEF ek ool — — 0.15
TEREIETERS . SR A IR R P WA 4 IR 2

B, ASRAYE THIRAOM R, W NFAE AT 9% 1
TEHR AR, A, 564 BT 4enehisst, 90% - o E
SR AR SR A L 5 g | x
HESRREIA TN, RIS, Je 1012 8
(RIERR AT . 2 4 RIS A SR ‘
VEAS I fr BA R X P%r jo1
2 SRIESHONERIRIER 55 E ) o S PP
A 0 2 4 6 8 10

%gﬂ R F HAR/um

21 SREESHE YRS B5 AEENNTREEEESTEE
211 MEEIZ% Fig. 5 Particle penetration distance and penetration

amount of different filter media

TE 101 YRS & (K 6) i T4 EiE



2976 ok L B ¥ W EEAVE S

ASRETHIEE MK, {4 TP-5610DH AL fifji
KA% . QSY8135 AU Jj1& AR Al TP1020 U fin i
FEAG BRI TR RAE . FET 316 L AN B
GIBUESS, Ay IEBUEART 03, 0.5, 1, 2. 3,
4. 5. 5.9 m PGS, W E AN B RE A e
TG ERR IR . LRSS B4R 5.
6. 6.5. 7 m; Fknfmik ) 0.1~0.4 MPa; ik
WA 150~300 mm; [kt iE] 100 ms.

212 HEEREZHLERE HH W R &Y HURRERS
ANRIE R R ) 45X BB AT ISR 1 =2 M 4 B¢ STIAMIKES
7 . BEAE IR IR, A BELEN Fig. 6 Experimental text system

AT IS N, DEARBE I EI S AN PR PRI

AR ERR, HIEIEAART 0.5 m!"™ AMKFIR KA., JEAREMIIE(E I MU ) TR R L B B TR
TR, JEEARR IR, DEASRE IR (O LRI i, R I s A AR > iR
AR AU TR ARAY B PRURAR T e s e s, 1B ARy 1o Rtz A 1, AR <R
BB BEEHAERE R, B, HRIKRARIRI th T UEAR A S A R, SR (A (]
Tho T AL s 5 g AR, AREEA— I RIE S, BOROR I R I BE A SR AR AR [l Tt
1.5 m ALBEIEMET (/N 2 m A4b, 22 TRRET LA BRI AR A AR L SRS G EL D B4R
TR RS S-S T AT DRSS OBFFEA R —2L, SJmusiRrh M EJR T ks X

24007 01 MPa - 0.2 MPa 100 “a 01 MPa 02 MPa 8r —=— 0.1 MPa —e—0.2MPa
2100} —a— (03 MPa —v— 0.4 MPa = %0 —a— (0.3 MPa —v 0.4 MPa Tt —— (0.3 MPa —v- 0.4 MPa
\g ) 6k
s il
£ 60 3
Hr =i
= =
= 40 X 3t
4 ®
= ¥ 2}
1 20+
1 L
1 1 O 1 1 1 1 1 ]
00 1 2 3 4 5 6 0 1 2 3 4 5 6
B4 1B 5/m PEAS 1B #/m HER T #/m
(a) BETEAE T 11751k (b) JE 7 F AR, () TR i AR 1k

E7 REREDSIERERIRAIFN
Fig. 7 The influence of injection pressure on filter bag dust cleaning
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Fig. 17 Cloud diagram and temperature change curve of filter bag at 40ms pulse time under compressed
air at different temperatures
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Performance analysis of high-temperature metal filter bag by pulse injection
HAN Xiao', DANG Xiaoqing"’, WANG He', ZHAO Zhihong', ZHANG Xiaoqing’, WANG Lei’

1. Xi'an University of Architecture and Technology, College of Environmental and Municipal Engineering, Shaanxi Province
Key Laboratory of Environmental Engineering, Xi’an 710055, China; 2. Xi'an Filter Metal Material Co., Ltd, Xi’an 710201,
China

*Corresponding author, E-mail: dangxq@163.com

Abstract During the application of high-temperature bag filter, there may be bag sticking phenomenon of
metal filter bag due to the low temperature of compressed air. In order to solve the problem of residual resistance
of filter bag increasing and the operating resistance of bag filter rising due to the improper selection of cleaning
parameters, the penetration process of particles in the clean metal and organic fiber layers under filtration status
was analyzed through the micro-model of filter material. On this basis, 316L stainless steel metal filter bag was
selected, and the impact law of different factors on the pulse jet cleaning process of filter bag was studied by
orthogonal experiment combining physical model and numerical simulation. Compared with traditional organic
filter bag, the influence of pulse jet cleaning airflow on bag mouth condensation of filter bag under high
temperature was finally studied by numerical simulation test. Results showed that under the same particle size
conditions, the intercepting effect of clean metal filter material fiber was lower than that of organic fiber filter
material, the particle penetration amount and distance were larger. The overall trend of filter bag cleaning ability
was upper > lower > middle, and the test value of metal filter bag cleaning evaluation index was lower than that
of traditional organic filter bag. In the orthogonal experiment, the significant influencing factors on filter bag
cleaning were blowing pressure and blowing orifice size, and the optimal blowing distance and blowing time of
metal filter bag were 200 mm and 100ms, respectively. When the pulse jet cleaning airflow temperature was
0°C, there was condensation risk in the range of 0.5 m to 2 m of filter bag. Raising the temperature to 50°C can
effectively prevent the occurrence of bag mouth condensation in industrial kiln flue gas filter bag. This study can
provide a reference for the optimization of injection parameters and structure of metal filter bags.

Keywords the metal filter bag; high temperature flue gas; pulse cleaning; numerical simulation; orthogonal
experiment
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