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Theoretical Analysis and Numerical Simulation of Micron Wood Fiber Filter Based on Fluent

YANG Chun-mei, GUO Ming-hui, LI Ming-bao” ,MA Yan,LIU Rui

(Northeast Forestry University s Forestry and Woodworking Machinery Engineering Technology Center s Harbin, Heilongjiang 150040, China)

Abstract:In order to develop a high efficiency micron fiber filter,the filtration mechanism of the filter was
analyzed. The mathematical model of the filter was established and the filtration efficiency was calculated.
The filter characteristics of the fiber filter were simulated by Fluent software. The mathematical model was
validated to test its accuracy. The mathematical model of comprehensive filtration efficiency was established
by the interception efficiency of Lee and Liu single fiber,the model was described and deduced,from which
the formula of filter filtration efficiency was deduced and calculated. It was found that increasing the specif-
ic surface area of micron fiber could improve the filtration efficiency of the fiber filter. When the packing
density of the filter increased, the total filtration efficiency of the filter would be improved. But when the
filter quality increased to a certain extent, the filter efficiency growth slowed down,so to ensure the filter
quality for a certain amount, the filter efficiency to achieve the best. On this basis, the established model
was verified by Fluent software. The residual curve was close to placid when the iteration was about 30
times,and the calculation result was less than the default order of magnitude, and the calculation was in
convergence, The pressure value at the inlet end of the model was the largest,and the pressure was reduced
by the layers of the wood fibers inside the model. The vehicle exhaust was discharged outside the model un-
der the pressure difference.

Key words: micron wood fiber; mathematical model; filtration efficiency; numerical simulation

s A H.2016-12-02 (&M@ HH:2017-04-17

ELTB . g m A AR 55 9% £ 30 8% 42 (2572014EB04-02)

EE ' B, a5 2B W57 1) AR AL T OB AG I LA R @A) B . E-mail: yemnefu@126. com
* BIEEE B B LU 5 MOl 5 R TR & @A 0 B . E-mail:592445134@qq. com



54

BB 45 T Fluent (WROK SR 4t i 0k 45 28 520 53 BT 5 BUE A5 ) 255

T Yt S — T RE A8 U AR K R T O I B R
JRACH S A0 M B AT R 1B A T KRR
5 W J5 AR ) M 3 Sk A £ 2 A 0 A 22 5 2
R o3 43 o AR IX — A FIARRAE . 58 ) T oK R
SR 4T DL iR VR AR R AR PM2. 5 ORI BIF ST

18Rk DB I A v o DB AR R X o D i
MIEH bR 2 — . DITE B 280 % 7 S ad 8
WA BRI 32 R 25 SRR O R B R
FHATTEE . O T R T 4E U AR i R AR AR AT
FERR A A LT 4 19 3 AL 57 5 g AR B v R
R 25 8 T B AR LA KA TR S B A 1 D
FH AR 2T Ak (9 AR TR i [R5, I3l o A (AR AU 77 X
X TS S Y AT o R 1 7

L M#E T *

1.1 SRR LR R

Job U8 4 0 S A Rk 3k HCEL A B iR B M L BB 3
TR FE Y S R R A2 . R B ek )
AL A 27 4 @ 4B A 40~90 pm Z A, [l
1SR BOK A £ 2 P 350 40t 1) HE A AR AIE 3 28 GF S AR
A T 20 1P R 27 4 AL X — s B HE S L 9 H 4 A
BI5) . UK R ZF 4 fou A i 1) 22 FL 9 re e 5 R AHE
) PM2. 5 [ 445060 AR 324 DR Al A5 GIOK AR 21 4
IR AR X PM2. 5 0K Ry 2B A A i 0 W2 B g 7. T L
5ER 3 82 0 I S AR R v % A RSORL (&L 2D

e

1 8RR 27 45 o 57 48 B HE 50 S 4K

Fig.1 Arrangement shape of micron wood fiber inside cell
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Fig. 2 Schematic diagram of porous structure of micron wood fiber
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Fig. 3 Schematic diagram of solid particles retained

by micron wood fiber
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Fig. 6 The model of pressure distribution
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Table 1 Analysis of filter cartridge filter efficiency

dy/mm /v n/% E/%
5 73.91 75.35 78.19
4 78.32 80. 61 82.55
3 85. 64 87.36 88.17
2 90. 24 91.73 93.38
1 64. 56 95. 82 97.71

M T R AT LR L BOK AR 25 4k Y L3k AR
LT 2 ik 38 5 2o 98 200 R JTE FE L R O bl 3% T BR AT
AR i o g R

[ Aol AR . 2T 2 b 20 20 3 A0 5 3 2F 4 5 B i ik
PR AT AL 2 B R g S T o) I, 8
UEFSSUR/Hl &S EPRY NI

m=a,;V (19

T 3o g A5 9 AU SR BUR R i s DL T L i g
o TR BT A EOES Y B 5 2T 4 OSSR AR L L I
1 38 R £ Ak SECTE A 2 CEID o] 5 0 i PN TSI R 2 1
AREFHE)  WUEE LT i id PR 4 i B AR L (3R 2)

R2 TEBESTIRMLESH

Table 2 Analysis of filter cartridge filter efficiency

m/kg as/(kg s m?) E/%
0. 004 1/8xn 69. 38
0.008 1/4n 78.82
0.016 1/2x 95.05
0.032 1/x 96.18
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