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Abstract

Diesel engines have been widely used in vehicles, ships and other power plants since they were
invented because of their good power and economic advantages. At the same time, diesel particu-
late emissions also bring serious pollution problems, causing widespread concern. In this paper,
the influence of porous media filter structure and inlet velocity in the flow field of the trap passage
model is discussed on the pore scale by using the volumetric lattice Boltzmann method. It provides
a new idea for numerical simulation of diesel particulate trap. The results show that the larger the
porosity is, the more stable the flow field is and the smaller the pressure difference between inlet
and outlet is. Compared with porosity, the thickness of the filter has less influence on the flow field.
However, the greater the thickness of the filter, the greater the pressure difference between the
inlet and outlet channels is. The larger the inlet velocity is, the more turbulent the flow field is, the
greater the pressure difference is.
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Figure 1. Wall flow particulate trap structure

B 1. BRI R AR

SO 1 R HEN — LR HEALIE T SO R, A BERLEC B AN ThiG —Fh 2 fL i
B, E e RS P BEALIE AN T, SRS e RO L BN R o, JFE R EIR R E R AL
FHAEBUE LR K2 NLBRFEN 0.4 1 =42 fLo BB,

20 40 60 80 100 120 140 160 180 200

Figure 2. Two dimensional model of porosity 0.4
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Figure 3. There dimensional model of porosity 0.4
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Figure 4. Cell classification
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Figure 5. (a) Traditional LBM lattice model; (b) VLBM lattice model
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Figure 6. Sketch map of streaming steps
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Figure 7. Streamline of channel under different porosity
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Figure 8. Flow fields in X direction at 0.4 porosity
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Figure 9. (a) Standard deviation of different porosity; (b) Maximum velocity of cross section in X direction with different porosity
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Figure 10. Pressure difference between inlet and outlet under different porosity
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Figure 11. Streamlines of different thickness at porosity 0.4
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Figure 12. Streamlines of different thickness at porosity 0.8
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Figure 13. (a) The maximum velocity of cross section in X direction at porosity 0.4; (b) the maximum velocity of cross sec-

tion in X direction at porosity 0.8
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Figure 14. (a) Pressure difference between inlet and outlet at porosity 0.4; (b) pressure difference between inlet and outlet at

porosity 0.8

B 14. (a) FLBRER 0.4 BRI OFLEREZE; (b) FLBRER 0.8 FEHOFLEEE

30 EZRIREFEF, BEH OFLIEEZ M 200 £ pa —H _EFAE] 3000 £ pa. HFLEE N 0.8 B, BlE L HEMARE
RN, EEMEZ B LR, 5L 0.4 MG, 3t D FLIE 2 R S
IMRZ, R4 EELE 30 2, EZEMNAH 60 £ pa. 22 LATIR, 2500 Bk SR R B K/ ok
AR RN, ARSI E RN, St DfLE R 2R b, ROk S A%

gkttt %SRRI IR R L .

DOI: 10.12677/apf.2018.84008

70

Bk R


https://doi.org/10.12677/apf.2018.84008

Iz 45

4.3. HEOREXTRARIR

SEMALEA T TO0 T B HE R AN, UL A FE RN, o 4 &4 A A R B — 58
Ve B 15 A FEIRE R, LB AL K. MR UBON B Y, B 1 A
Wi n, SoRLAH S A FLIE R T IR A KL o &1 16 ik 22 5 ik L FE AR Rt — P IRIE 73X — 45
Wo Bl FH R AR, FLIE A L AR 22 HOBOIGBOR .  17 AN [RIRE B, ok SR 4k 1) 1
FLIE AR 2, i FOR PGB, fLIE R (22K, 2458 MR A S 7 m/s I, TR ZE$230T 2000 pa.

inlet velocity 6/s

inlet velocity 4m/s

Figure 15. Streamline under different inlet speeds
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