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Abstract: The experiments were carried out to study the
filtration performance of fibrous media during dust loading
period. The influence of the aerosol characteristics on the
dynamic parameters of fibrous media was analyzed. The
relationship of pressure drop, filtration efficiency with the
accumulative loading dust was described and the most
penetrating particle size (MPPS) during the particle-loading
period was calculated. In addition, the calculating method for
the particle-loading packing density o« was developed and the
empirical formula for pressure drop during dust loading period
was identified based on the results of experiments. An
improved method for calculating pressure drop was established
by the regression analysis of Matlab.
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Tab.1 Performance parameters of the filtering
materials by several different processing
technologiest!?]
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Tab.2 Properties of fibrous media in the clean state

G S 21 BEE/mm  FRE/g HE/pm  SWAR/pm FE/(geom ) BGER fARE
A PPJEW+PP R#&+PPIAB  0.72 8.18  31.905 116. 270 0.915 0.144  0.856
B PP+-#HiH 1.32 18.68  18.592 67. 161 0.915 0.178  0.822
C PP /AW +PET £k 0. 46 6.79 4.571 26. 015 0. 994 0.171  0.829

I ZRRATH 2 0. 245 mX0. 355 m; BB N 2 KM RS R F I8 ; FLIRR AT i B BUE R TR A 308 TLER BT A P IR E SR
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Fig.1 SEM picture for the fibrous sample B at the

pressure drop of 51.5 Pa(magnified by 300)
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Fig. 2 The relationship between gas-liquid relative
velocity and the compressed air flow rate of
fibrous sample B
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Tab.3 Several filtration efficiency of fibrous sample B for aerosol atomization by

different gas-liquid and mass fraction of KCl solution

LR BN Dsz/pm ROREFYREE/ (] » em™®) FEWKE/(mg + m™®)
i3 FUE Ep,, i3 FUE Eom i3 T Ernass
14. 997 4.272 1. 841 0.569 740. 49 282.10 0.619 3.96 0.17 0. 957
18. 856 2. 644 1.534 0.420 2 308.43 1207. 48 0.477 3.46 0.41 0. 882
SRR 22. 958 2. 840 0. 903 0.682  6890.42 3279.43 0.524 9.26 0.42 0. 955
24.743 2. 894 1.016 0.649 12320.38  6127.36 0.503 16. 87 0.91 0. 946
28.270 2.572 1.158 0.550 19112.93 9271.14 0.515 19.41 1.52 0. 922
1.0% 2. 879 0.671 0.767  5053.39 2 953.02 0.416 7.00 0.23 0. 967
5.0% 2. 954 1.148 0.611  6614.48 2 756.44 0.583 10.39 0.48 0. 954
KCl REA%  10.0% 3.324 1.119 0.663 10586.19  4961.63 0.531 20. 48 0. 89 0. 957
15.0% 3. 802 1.188 0.688 14 033.41 6 653. 95 0.526 34.76 1. 20 0. 965
20.0% 5,237 0.747 0.857 13 606.05 5 188. 98 0.619 68.39 0. 45 0. 993
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Fig.3 Classification efficiency and particle size
distribution of fibrous sample B at different gas-

liquid mass flow rates
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Fig.4 Classification efficiency and particle size

distribution of fibrous sample B for aerosol
atomization by different mass fraction of KCl

solution
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Fig. 5 Classification efficiency and particle size
distribution on various dust loading stages
(fibrous sample B)
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Fig.6 Classification efficiency and particle size

distribution on various dust loading stages
(fibrous sample C)
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Fig.7 The relationship between the dynamic pressure

drop and cumulative dust holding capacities of
fibrous samples A, B and C

B 5,6 A, SRRk 5006 8 KCLIER A
W% T, BB oy 22. 958, I8 # 0. 40 m
sTHLRBNEN 125.2 m® - kL BIRLE L FEE S
DFORLE S AR | UL, AR R AR R &
“WIBCIR R R TR A BY T R AR X ]
A2 G2, Rl S 3 38 I T & AR B B IR



4

MBI F A RIRRTFEA R B iR AL BT 5T 587

RE(EL. 274 BB/ B8 A B IRl O, 78
B B & R X A 3 7 OB, R 4R
B 8 Ay SRR, BN 100 20434
SR N AL AR A X (] R /)N , LG 32 3] 4 BEL T R
R, BEZHRBITRHA BB, T HRELEWR
N GPTHER, I TAN AL M LR 408
BHER A BORLTTAR B & R RE B BR 14 B 5 B b A2
£F[0. 184 ym, 0. 407 m] X JE]A.

3 aSitie

%546 H. Friess #1 G. Yadigaroglu )2 FRiokL
BERIU DL R SCER[ 13 ] SR FEER o Y43 HT, FDREEF
AP RHERCR BB B R B A IRHER
HRRA B HIE T3R5 8 4 Uk B IR AORE B “ UL
FUAFER” (PUBRIA IR V, SRRV Z 1, B
W BB ENEEZBEAT) ZH8, TREHRTT
BZEHETR o« A BE

a= Vi +V,p/Vr = (my/pi +

7> nd?/6)/ZS ¢))

my = (mp,/6) > d? (2)
BRORARD, /[

a = (mg/pi +qgmy/0p)/ ZS €Y
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Tab.4 Packing density @ of fibrous media on dust particle-loading stages(by Equation(3))

WHHS  EABE/Pa WeRHEE/g RIMFER/e REERSACE/(g-m D BEFERFUFER/(-m D /%

16.5 0 0 0 0 14, 419

A 25.0 2.55 2.55 29.319 29.319 15. 971
33.5 4,55 7.10 52. 314 81.633 18,739

43,0 6. 40 13.50 73,584 155, 217 22. 634

34.5 0 0 0 0 17.781

B 51.5 1.70 1.70 19. 546 19. 546 18. 340
70.5 5.00 6.70 57. 488 77,034 19. 983

86.0 5. 50 12. 20 63. 237 140, 270 21.791

54.5 0 0 0 0 17. 080

c 80.5 0.50 0.50 5. 749 5. 749 17. 551
109.0 0.83 1.33 9.543 15. 292 18, 334

135. 0 0.95 2.28 10. 923 26.214 19. 230

T - 2 B 5 DL B R B P W ) B9 e AR B R .
ME 8 AILLE Y, S A WBER LB B MWIER
REBRIMALEELHXRR, HPHlENEHEEN
FIRFNER BE 2 510 K (3) BB BT 9/ ZSp, > my/
ZSp. WRHAKE: A WARAERR « BHALERKR
TI7EL14. 419%,22. 634 %0 148 58 A3 Bl N AR 31, T ik
¥ C WRAETR « WELEERE. TR, R
A 3 MAEBBHHILAERR « &£F
[14.419%,22. 634 % ], Wi #& BESCHR [ 16 1% i S A B
HEARMD2, BRPRSE HBHARE A, BRI C 3

BT IRE TR («<<20%0) IR Z 1 18414

FEASCECH o » 324740 i B I BR ) AR R
OB Al R A AR T By B R S B ok B
HIE B R0 R RBCR 7B R R R T, th
BEREIR T SR Ry L R S5, REEMEETE T
FAERIZ S W P ORI S AT e FL R/
REAAR I, 5 W BN R B Y BES W3 2
Mt B S5 S B0 28 i BB 28R AN B B R i)
B TR ARHAE.
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Fig.8 The curves of packing density ¢ of fibrous media K; = (18/1/ chDzaz)[Zk(l —e)/ed] =

with dust loading against the cumulative dust
holding capacity
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Ap = 64U Z (ay/ df +ap/dE)ME .
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WK 2 R 4 PREIRARAR @)~ 10, /i
BRBME 5 Finl Ap BEREH5EEZ R R
2. HR S "HLIRER G ~QOHEM Ap H55E
MEAZEER, HRORAR G ZEHIHEAF
BE o Mm, ANEELSHECHFHERT o WEBR
BARZREBRRORARF ST R, H5
KORATA ABRBHEN BIF 7587 LS A
BB IEXFEERILER S /FR do 5 m, FIBEFE
TERARIRIIRRAD. B X=X (10 FAT— 8 F X
B, GBI T Matlab F B 55804 HEE R
BIER.

F5 H#\N(8)~(10)i1EE Ap RE
Tab.5 The error analysis for the pressure drop Ap calculated by Equation (8)~ (10)
- Ky/s1 AP/Pa wmE/%

MRS WP apd Z® RO R® &ROP  RAO  R® RO RA0
18.5 9.932 2 995, 727 487,178 45, 065 15. 646 52.628 143,592 —15.430 184,475
A 27.0 9.932 2 995,727 1477.656 72. 619 40,853  130.592 168. 961 51.307 383.675
36.5 9.932 2 995,727 3 182.659 98.108 103.610  270.490 168,788 183.862  641. 067
45.0 28.116 3 022. 832 171.771 51. 749 29.459 162,554 14,999 —34.536  261.230
B 64.0 28.116 3 022. 832 711.685 97. 626 44,481 260,141 52.541 —30.498  306. 470
79.5 28.116 3022.832 1 370.509 104, 577 62.782  379.434 31.544 —21.028 377.276
74.0 45, 976 3 021. 149 144,512 52. 923 46,308 733,596 —28,483 —37.422 891. 346
C 102.5 45, 976 3 021. 149 393.616 57. 508 47,478 766,679 —43,895 —53,680 647,980
128.5 45, 976 3 021. 149 693.478 59. 175 49,005 805.117 —b53,.949 —61.863 526. 550

Dapr=Aum SRR CRILIB A WA R, A 7R SAHIRR A S B LR B S R BO A K, « IR m B 3 Rk

TR BOE M 1. 177 ©.
DRIERORAR® 25 H ERE R
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