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Effect of length—to—diameter ratio on DPF pressure drop
intersection point and internal flow field
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Abstract: In this study, the influence of aspect ratio on the pressure drop intersection, internal flow field,
and particle deposition of ACT and SCT carriers were investigated. 1D and 3D 1/4 orifice discrete phase
models of DPF were established. The results showed that with the increase of the ash content and the
decrease of the inlet flow rate, the pressure drop intersection point of ACT and SCT carriers decreased.
High aspect ratios (1.6) resulted in better pressure drop characteristics for SCT carriers, while low aspect
ratios were better for ACT carriers. The airflow velocity in the inlet/outlet orifice of ACT carriers was
higher compared to that of SCT carriers. High aspect ratio carriers had significantly higher airflow velocity

in the inlet orifice, while the velocity in the outlet was lower. The particle deposition on the wall of the pore
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and have certain engineering application value.
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channel was uneven. Increasing the aspect ratio of the carrier improved the particle trapping efficiency. The
results of this paper can provide scientific and theoretical guidance for the selection of DPF for agricultural
internal flow field; particle deposition
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Fig.1 One-Dimensional pressure drop model
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Tablel Carrier structure parameters
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Fig.2 ACT carrier internal pore structure

v L]

BEE

K42

puR);:-:3i11]

AP = APy + AP, + APs + AP, + APs + APs + AP,
B3 DPFI/EMARM

Fig. 3 Pressure crop composition of DPF

(2)~(4)FrR,

WARBER

do dc do  pc F
R O GOl 2
FTIM TR W e (2)

de 0 1 e 4
at 81+p 81‘+f2 le| D 0
(3)
(@ @){@+W»
a “ar) “Nar ' ox
-+ agSxSxtl=o
K — Ccl — — —_ |
o A R N

Koo Fop 405 Sy i 10 F0TE Y00 % LR
B AL B BRI 5 SO SR EE AR R g B
f BT AR AL TR s D S Y i AR

DPF B #3580 2 g/L, Kk sh Bl %% i i [
1 000~2 400 r/min, 5& 70 HLAH G H A S 8 n 3k
20078 o A RTAD 2% e R B 5 1
R 22 B /N HLAR Ak B — B0, 1B R A A 10 2
3K, T FF DPF JEFEBFSE .
1.2 DPFI4FLEERBHERIIE

i AR 12 B 31 BT A ST TE L Bl < 1E R B SF
H = R FE Al 2, A SCH #E DPF L3 4 BE 1 i 2
FLAY BTG B, FRAE 04 O 2l 3 RE w5 S Bl
u Z 8] 3 & Dupuit-Forchheimer ¢ % , 40X (5) fr
IR o A R 22 AL A JBRE T Y R B 2 Darcy SE
A R B — A~ 3 R, = (6) BT
Ro EUIEE AR R IR R R, g



- 3128 - T HKEFF

(T % m) % 54 %

F2 D30 TCIZHHNEESH
Table 2 Main parameters of D30 TCI engine
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Fig.4 Model validation results
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Table 3 Related parameters of flow model
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Table4 Calculation parameters of microscopic channel
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Fig. 6 Simulation values compared with the

literature values[16]
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characteristics of ACT/SCT
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Fig. 8 Effect of aspect ratios on the pressure drop characteristics of ACT and SCT
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Fig. 11 Effect of carrier structure on velocity at the center of the channel
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Fig. 16 Effect of carrier structure on particle concentration distribution in axial direction of DPF
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