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Experimental verification of structural parameters and optimization

strategies for industrial applications of pleated filter cartridges
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Abstract; To address high operating resistance and poor cleaning efficiency caused by inappropriate
parameter configuration of pleated filter cartridges in industrial dust removal, the impact of the pleat
spacing-to-depth ratio on filtration performance and dust removal efficiency was investigated. The
results showed that the dust removal efficiency increased with an increased pleat spacing-to-depth
ratio; the optimal range for the pleat spacing-to-pleat-depth ratio was 0.38 — 0. 46. Engineering
application validation demonstrated that, in a steel plant renovation project in Shanxi, the use of
optimized filter cartridges could significantly reduce system operating resistance and dust
concentration, and extend the service life of the filter cartridges. The study provides a quantitative
basis and practical guidance for the precision manufacturing of pleated filter cartridges and energy
conservation of industrial dust removal systems.
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Fig. 1 Schematic of test process

TRIG 2R FH 5 1 7 7 e R (Farrtex® B IU L 2
K B LA ) & T ELAT N [R)RE (8] 55 R R LA T
TETATRE A, I A% s i AL S5 S B — 2, LA
PRI XS L, 2RI 5 5 d 5 1, I BR 2R
A5 B A R XGH T R W DA B e 25 1R A
S SR AR A U AU | S 2 VA B R U B N D e 2 A
S, RIE AR W T 3 Rl B XGH (0.6,
0.8.1.0 m/min) , ISR 43T AS [R] K¥[8 BE 5 8 TR e
{ERE SR LA BH T 23 B8 ROR KO RO . A ARIE
TR A v, B Ao g KGET B 3L T 3 T
s B R BCE AT BE . R T R ik
Th, RG S HT 1R8] 5 K8 R L (B0 U8 16 o a0 1
(R SE R | LA A D8 11 25 4 1 L Ak 1 T LR 2
WA

2 A TR BB e A R R My B e
Zasin

AR BT A HF 5T R, 45 A UE N &K %
THIF 6 T A RS S BRI . XEE ST
Broas LRSS Sk BR A S RASCR | DL g 1
TEZ T A vk
2.1 EEIEMBRAOESNESE

e B B2 AH AR RS 0 £k 22 [R) Y KO R E
N2 8 ] BE B, (o P AR = R 22 i D i 285 SR -
PHUE, RIS IEE TS X IR E &R R
IF A I AR R RO ARE N, 22 i = 45 2R
FHE



~URMAER Vol. 44
spok E R =
L K Eﬂﬁﬁ 1 Technical Textiles Jun. 2026

2.2 EHLKEE
2.2.1 RIBHEH
MR BTG 2K, il 25 AN R 48 (8] B 5 48 IR LU

S
9
¥

HIC

o
N
g

A2

d) JERED

B BA

(04T B 0 fT A i, 8 B8] R A 1 2 B, DB R
A SEN R 1 Fros, B BR AR WL A& 18

¢) UEFAE f) JEFAF

Fig.2 Photographs of filter cartridges
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Tab.1 Parameters of filter cartridge samples

S NMER, WEEER,  EREE/ R R a1/ R/ @jlfﬂfiﬁ i‘ﬁi/lﬁ’fé’f%‘dﬁ

mm mm mm mm S5REEWE mA/m
A 90 148 500 54 8.61 29 0.30 1. 566
B 90 142 500 50 8.92 26 0.34 1. 300
C 90 140 500 46 9.56 25 0.38 1. 150
D 90 136 500 44 9.71 23 0.42 1. 012
E 90 132 500 43 9. 64 21 0. 46 0. 903
F 90 130 500 41 9.96 20 0. 50 0. 820
G 90 128 500 39 10. 31 19 0. 54 0. 741
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Tab.2 Equipment parameters and specifications

WRSH FHS
REPERER/ (m®-h") 3 500
RHLII 2/ kW 4
KM 4R/ Pa 3 000
Jok i B4R/ em 3.81
ok e o i i/ 4 3
KA A B BE/ (gom ™) 0~100
KD A3 AR M/ (mgem ™) 0~100
fEJRAR E %/ Pa -2 500
fE 4R K F1/MPa 0~1.0
AL XGH/ (m-s™") 0~50
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Fig.3  Photos of dust collector and controller
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Fig. 4 Influence of pleat spacing-to-depth ratio at different

filtration velocities on initial resistance
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Fig. 5 Influence of pleat spacing-to-depth ratio at different

filtration velocities on initial resistance per unit area
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Fig. 6 Influence of pleat spacing-to-depth ratio at different

filtration velocities on filtration efficiency
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Influence of pleat spacing-to-depth ratio at different

filtration velocities on online dust removal efficiency
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Fig. 9 Photos of filter cartridges

LR R R T A I e M R DL R T KM RE R FH
R [ HE SRR L AE R 0. 38 ~0. 46 B JIT 4% 114 10 7
RERE CRIFAL i Y DR, LA R I T KRR,
e A UE A S BT IX ]
2.3.5 % TULiE MG

SRS RIS R IR FAES 0. 38 ~0. 46 B, 18
PERRTEAI] T8 (A I P AN AT S8k, A 98150 T
R (=150 °C) R (HXHREE =70%) | i g K

2.3.4 BLRIKFE

RIERIRTT T B EATZ KA T RE P SR8 IR
(EXTHIE R BR L 28 5 KPR RE AR, 25 SR 4 8 FR
UETATIE AT A R R & 9 BT

100
V2 0.6 m/min
XN 0.8 m/min E
E=1.0 m/min 7 %% Z "%“
90 7 7 N N AN
I 7 NN N
S om0 NN N A
ol A NN AN NLA
LA NN NN
w1111 1"
% ' N N NE N N N
SN NN S NN
=0 NLNE NN NN N
NN N NN A
NH A= N2 %\E N AE NS
N NE AN A2 N NS NS
NN NN NN
NN NN NN
I NS N /N NN N
030 034 038 042 046 050 054
i 5 RER AR
B8 AR ik TAEH IE L ARG B &
EIRES A
Fig. 8 Influence of pleat spacing-to-depth ratio at different

filtration velocities on offline dust removal efficiency
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Tab.3 Adaptability verification results of filter cartridges

at multiple working conditions
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fbiey C 98.9 86
[ D 99.0 88
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=i D 99.2 88
[ E 99. 1 89
fR a3 XL C 98.6 84
fr a3 XL D 98. 4 86
fr 3 i X E 98.2 88
R AR R C 99.0 84
[y a7 5 D 98.8 86
AR R E 98.6 88
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Fig. 10 Photos of dust removal project in a steel plant in Shanxi province
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