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Fig. 2 Device model and simplification
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Fig. 5 Static pressure contours and flow diagram during injection
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Fig. 7 Pressure contours and flow diagram of filter element under different nozzle inlet pressures

1100 1000
AFJES e
1000 —=— 3000 Pa
—o— 4000 Pa //>*”’
900 | —4— 5000 Pa 4
—v— 6000 Pa e - -7
< 800 ~4— 7000 Pa e £ A
= ~< 8000 Pa A = ] B
= 700p > 9000 Pa e = I
—e—10 000 Pa 4 a E iy /A
= e00f " & Pifs
= —=— 250
500 — —o— 300
400 < o —a— 350
¢ ¢ ) —v— 400
400 - 300 + —— 450
300 . <500
1 1 1 1 1 1 200 1 1 1 1 1 1
0 100 200 300 400 500 0 100 200 300 400 500
TEN X I/mm RS X /mm
B8 EtEXEEREDMAOE DTN E9 MBS XIS TR E IR A BRI
Fig. 8 The injection pressure in each area of the filter element Fig. 9 The change of the pressure of the filter element in the
changes with the inlet pressure covering area with the position of the baffle

FIBEE PR 25 AU N K, PRl A R B ARTE 350 mm A TR HEA T — YR IBEIR S EE T L 0~
350 mm IARGE K, APSHEEE/ NN 300 mm B2 HELEL 300~350 mm KIAGTE K E X, BRI
PR BT DA TR K, Bt A o7 B0/ NSV 2 DX R 738N, [RIBH KE X AR K Ak
FEESHARAUN 400 mm BB TEIX 0~350 mm XIRASRESATAROE Ko e aiiE P07 EAF 350 mm 1] SR
JES 0~350mm XIRIARGE K, 7E 500 mm A SZERIER 350~500mm XA R0 K
2.5 FERIEESRERERI&IT SRt

R E RSP R WO . 1) PO LR AE 350 mm B BFRIIIR, WERJS O B B &
500 mm; 2) 7 500 mm Ak FERmER, WS BAS A 650 mm; 3) 7F 650 mm FHERMEIK, WIS B
BIZE 500 mm; 4) 7£ 500 mm Kb FERIR, WIS EASENE] 350 mm, FERL—IREGHRA R A, A
A4 5000 Pa 250F T, XTEHE 3 FRBTCRIE XIS LR ERE T8 2%

10 24 3 FASRIMEVCGRIG R R],  (a) AEHE R UK, (b) ARk . (o) At =X
MR LK PSR (R A — e HL ARSI TR RIS SRR 230 0 k3 T TR W (L (S P-4 B pib A I
JIHER, EAE AR 5 2 BUC. VBNV R G I STy, AR5 25K (2) 11



59 1 BRI ST N UE IR KT KA BRI 2971

FAEMR 1
W L
B I L)

T WL

() Wil B i) 2 (b) PR [ (¢) Pbf 4 2
E 10 3 FmEmREE R

Fig. 10 Schematic diagram of three injection strategies

n _=\2 700 AR R
oV - i1 (pi _P) ® wl 0.49 g;@’z%ﬁ’fﬁ 638 los
(n-1Dp
st p AT R, AR B £ ) 4126 1™
S 3 R TR A RIS 0 03 &
PR EEEL £ 00| N ®
WA SRR B © 0l 102
H, JEEARC TR 13T T 224.2 Pa, ool 1o 101
9 0.90 £, WERAIERRTE T 0.96 £ (5 FREL '
FEAIEREY 51.1 %) , UiHBE BRI E et R e TR
TECEEIAR T, BB PERER RIS . $IHOR] W
RS PR A SO LU A, PR Y Bl 11 3 MRS T AR R EL
AR T XS i TR AN R DX e Fig. 11 Comparison of pulse injection performance under
F1, SEHmERE AR T 0.35 15, Wek three injection strategies

FTET 318 4%, X USRI, i PR B A ORI R A I ST, B PERE AR T
YA AR AT S 1000 mm JEEARE K. L5 TR, AR HEE e i, AP BgEE
W] SCBE B MK s 3R 1.57 4%, B KRIISIPERTT 7.17 A

3 #ip

1) P4 i A T A R T 3 RO S AR T AR A i, FHE B ERR i x
UES A AR A IVER, BB S I R B ER . EEBRk . Pl NIRRT PR
J 77 Bl 1R G inn w5 s, oM A 72k 5000 Pa.

2) IV 56 DX 8 U M IT A2 1 1 BEE AR 5 (A0 NS, X RFoR 1 000 mm KIFgELEs, $44k
A7E M 500 mm F1 350 mm 43H A SEPE 350~500 mm Fl 0~350 mm XIRAEREE K

3) Wt TR A AR . PR A EAHIRIEHIAE 350, 500, 650, 500 mm &b, XA g A MU
PIBTRIE 1k 638 Pa, AR5 RECN 0.06, AH 5L U, SEIBERE T T 1.57 £, Wiy sk
PEET 707 48 ARSI, SEIBIOE IR T T 0.35 75, AR T 3.18 1%



2972 o T OB MR %17 %

& & Xk

(1] ERTARET R &R 515 AL, 202 AETRE TR (ORES & R Ge A R[], B R 245, 2022, 12(5): 321-330.

(2] WRII, Sk, 130, 45, F6[E2005-20204 By A RAE ST A3T (). o 22 B2, 2022, 32(8): 76-83.

(3] e, SKMAL, 26 SCiE, 4. Dk ohmsimk oy i MR T A T AR RELD]. h AR R, 2019, 25(1): 76-80.

[4] V. SIBANDA, R. W. GREENWOOD, J. P. K. SEVILLE, et al. Predicting particle segregation in cross-flow gas filtration[J]. Powder Technology, 2010,
203(3): 419-427.

(5] Zesdde, PN, MR, 45, —RhRSHIE— PR A UBfIBR e B [P]. CN114432811A, 2022-05-06.

(6]  BRATHE, Wi A%, JH, 45 BRbmves & kR # I rEBERY ST ST [J]. Ml 259, 2009, 39(4): 148-151.

[7]  LIJL,LISH, ZHOU F B. Effect of cone installation in a pleated filter cartridge during pulse-jet cleaning[J]. Powder Technology, 2015, 284: 245-252.

(8] Muin, SLRAL, FIHE, . “UI RSO UR R SR PERERVRUEULIT]. B B 240 CLRHIR), 2021, 43(4): 384-391.

(9] wude, 250, BB, 45w =R B e kb i BELS IRRCR S 1], hER AL A, 2022, 28(5): 48-56.

[10] QIU J, WU D S, CHEN D R, et al. Reverse pulsed-flow cleaning of pleated filter cartridges having an inner pleated filter cone[J]. Process safety and
Environmental Protection, 2021, 146: 481-489.

[11] CHENS W, WANG Q, CHEN D R. Effect of pleat shape on reverse pulsed-jet cleaning of filter cartridges[J]. Powder Technology, 2017, 305: 1-11.

[12] CHEN S W, CHEN D R. Numerical study of reverse multi-pulsing jet cleaning for pleated cartridge filters[J]. Aerosol and Air Quality Research, 2016, 16(8):
1991-2002.

(130 wheost, AhyBl, e, 26, 9 1BOmEs e 4 M U R RIS T A PR R BT BEIILT]. PRISE TRR2:41E, 2021, 15(5): 1634-1644.

(14]  =z=gde, FAest, S, 45, BROARBERKISEE IS B By R AN R HEVCRFHELT]. %64 S53RBE24 1, 2018, 18(1): 315-319.

[15] SRz, Wi A%, 20k, WksImssmeis () R e sl I S 56 5 RS [)]. MRl 253, 2012, 42(5): 104-107.

[16] HUMPHRIES W., MADDEN J. Fabric filtration for coal-fired boilers: nature of fabric failures in pulse-jet filters[J]. Filtration & Separation, 1983, 20(1): 40-
42.

[17] SIEVERTJ., LOFFLER F. Dust cake release from non-woven fabrics[J]. Filtration & Separation, 1987,24(6): 424-427.

[18] LU HSIN-CHUNG, TSAI CHUEN-JINN. A pilot-scale study of the design and operation parameters of a pulse-jet baghouse[J]. Aerosol Science and
Technology, 1998, 29(6): 510-524.

[19] LIJL, WANG P, WU D S, et al. Numerical study of opposing pulsed-jet cleaning for pleated filter cartridges[J]. Separation and Purification Technology,
2020, 234: 116086.

[20] BT, SRR, EUH, 45, IRfmsmie R XU R B A B 0 T SR8 A FRBFSE D). PREE T4 4R, 2016, 10(2): 829-834.

(211 Zedte, WRIETE, PR T-5E, %5 BRoRugEkmess i BB SCE 15 2R [0). 41, 2022, 557(11): 23-35.

[22] WUQQ,LIJL, WUD S, et al. Effects of overall length and od on opposing pulse-jet cleaning for pleated filter cartridges[J]. Aerosol and Air Quality
Research, 2020, 20: 432-443.

(23] Z=gte, W25, INGESC, 5. PG SRBRIBEME IO 000 Py A B A DG 12T Bk st e B A B CTABEABALT). A 2 R4 (TRMAR), 2023, 45(1): 1-4.

(AES 3 31F)

Numerical simulation of cross-flow inside-out filter element pulse jet cleaning
LI Jianlong"’, SUN Zewen', CAO Dawei', DU Leiheng', WU Qing', WU Quanquan', WU Daishe’

1. School of Resources and Environmental Engineering, Nanchang University, Nanchang 330031, China; 2. School of Materials
and Chemical Engineering, Pingxiang University,Pingxiang 337000, China
*Corresponding author, E-mail: jlli@ncu.edu.cn

Abstract  Cross-flow filter dust removal technology uses tangential air flow to suppress the growth and
thickening of dust cake and has the advantage of slow rise of filtration resistance. The inside-out filter element
can be cleaned by using pulse jet flow to impact the transverse baffle set outside the filter element and generate
local static pressure. In this paper, CFD numerical simulation was constructed to investigate the distribution of
jet flow, analyze the influence of the injection pressure at the nozzle entrance and the position of baffle on the
performance of pulse jet, and design and investigate the baffle reciprocating injection strategy. The results
showed that the filter element pressure increased with the increase of nozzle inlet pressure, and the optimal
nozzle inlet pressure was 5 000 Pa. The effective cleaning area was significantly affected by the change of baffle
position. For the 1 000 mm long filter element, the effective cleaning area of 350~500 mm and 0~350 mm could
be achieved with the baffle position of 500 mm and 350 mm, respectively. Compared with the ordinary
injection, 1.57 times increase in filter element injection pressure and 7.17 times increase in uniformity were
achieved by the designed baffle reciprocating injection (baffle position at 350, 500, 650, 500 mm in order) . The
results of this study can provide a reference for pulse jet cleaning of inside-out filter element.

Keywords pulse-jet flow; baffle impact; reciprocating movement; CFD numerical simulation; internal filter
element
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