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Abstract

In this paper, the theory of porous media infiltration model is applied to the air filter material and
structure, two kinds of porous media infiltration models are simulated and analyzed for the air
filter of a special vehicle engine, using the material analysis software GeoDict to generate a
three-dimensional filter material model close to the real structure, and get the performance data
of the filter material. The flow resistance characteristic curve of air filter can be obtained quickly
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by substituting the performance data of filter material into the porous media permeability ma-
thematical model for numerical simulation of air filter. A filter performance test bench was built
to obtain the test results. Compared with the simulation results of the two models, it was found
that the calculation results of the power function porous media infiltration model of the two mod-
els were closer to the test values, so the power function model was more suitable for the theoreti-
cal research of air filter.
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Figure 1. One CT picture of Filter material and import electron microscope effect pictures
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Figure 2. Three dimensional of filter material with GeoDict software
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Table 1. The simulation results of resistance properties for filter material
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Figure 3. Pressure cloud chart of filter material when the flow rate is 0.02 m's™
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Figure 4. Velocity cloud chart of filter material when the flow rate is 0.02 ms™*
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Figure 5. Velocity streamline diagram of filter material along thickness direction when the flow rate is 0.02 m-s™
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Figure 6. Air filter model and simplified model
6. ERTIEFEB R U ELEIEE

AL AR TR 73 1 3 AN THERE, RIVEE LA DR A (2 P ) AN HE A s PR
i B ST AR AR (B AL ) BEAT €, A AT BLEEAT 2RI 8 A I B AR UL 9] [10].

ZALN BUSE R (3 BT R R AR S BT AL RS N L BT ARIRI. EAE 2 M. &
P45 SR TGRS 1 37 2K o

3 3
Si=- z D;nv, +ZCij 1IOVmagVi
i1 2

Arr: S——i [F(x, y, or 2)3) &I
D FI C JgHi7E 1A B4
n——2N 1%, Pa-s;

Vimag— R ERBLE, m-s;
vi——i J7 AR, mesT.

FELZ AN BT, SRS T IS B A vk, s B AT A B2 (s B2 7 B i b ol i B
Bz L, W AR A 2

DOI: 10.12677/apf.2021.111003 24


https://doi.org/10.12677/apf.2021.111003

k% %

U 1
S;=—| =V, +C,—pV,..V
i (0! i 22p mag |)

X a——BFEN AL
Co—— 1RSI 7
¥ D A1 CHEBERI X MR, XA L RE BN La fil Cyy HARTUNE .
A2 X Darcy EFRIMELT, 4115 Darcy 3N )z .
7E Fluent i B A HTEA AR, 384T — FRR IR0 S; B 3 B 1 bR AU 11 75 v, B 30 A Al R i
S, =—Co M =—C, v[“ 7y,

X Cofll CLAHE LA R

TERRERAL R, R 2 5 R PRI, Co AL N [ BRbr v ST o

W 2 HTIEM BT R M BB A A5 AN 2 Fh 2 AN BB A R 5, 53] Ud e P 4L IH
JUREE BEERAE T, Wk 2 fIE 7 s

Table 2. Simulation results of resistance properties for air filter
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Figure 7. Pressure cloud chart of air fllter when the outlet flow rate is 1100 m*h*
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Table 3. Test results of resistance properties from filter material
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Figure 8. Comparison of resistance properties for filter material between test and simulation results
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Table 4. Test results of resistance properties from filter material
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Figure 9. Comparison of resistance properties for air filter between test and simulation results
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