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Performance and regeneration of diesel particulate filter

with fuel borne catalyst on diesel engine
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Abstract: The trapping. loading and regenerating behaviors of a non-coated SiC diesel particulate filter
(DPF) were investigated experimentally on a CA6DL2-35E3 high pressure common rail heavy-duty
diesel engine with the fuel borne catalyst(FBC) added into the used 0% diesel fuel. The results show
that the particulate trapping efficiency was up to 90% under the ESC-13 test cycle using low sulfur
Euro4 0% diesel fuel. During the regeneration process the temperature at DPF outlet position was the
highest near the central axis, being the thermal stress concentration area. According to the ESC
condition weight distribution and the feasible regenerative condition range, the weight ratio between
the regenerative and non-regenerative conditions is much higher than the ratio between the limit
regenerative time and loading time. This implicates the DPF with FBC can regenerate reliably. The
particulate loading in DPF causes EGR change obviously, so the DPF/FBC technology is suitable for
the technical route of EGR coupled with DPF for the Euro4 diesel engine.
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Fig. 1 Sketch map of bench layout and control devices
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Fig. 2 Influence on particle emission with sulfur content
M 2 al 7 S8 i R 2 3l B G HE S
1 DPF 5 4 0CR A W B, i o # #Ah
4 A R B0 2 00 S L AR HE U RORE
HE LG BRIV K35 1 80 V0 76 A 5 [l N oy 5 ik & 1)
B A 223 i DPF B8 AR RCR T RE 7T LUK



N3 % DPE ) H fokr HE i BrE. 38 1 89 ESC-
13 T30 SOk b HE s 25 3 B5Hi 7 - 0% BRIV 23
DPF bz 7 AL 3R A 90 Y0 . flok He HE i EL i 1) Bk
IV HE 75 BRAF 5 117 AS [] S 3 S I FBC W AR HE ik M
STIRIER S RS- A I Ny N

® 1 ESC-13 TRHEM L RILE
Table 1 ESC-13 specific emission results’ comparison
Hiemm w07
[g- W " J[g: GW-h"]
CO 1. 710 1. 984
HC DPF i A 0.132 0.13
NO, 15 34 11 3.912 3.843
be 225.9 224.8
PM DPFin 0.165 0.113
&. DPFout 0.056 0.011
AL RCE/ % 65.9 89.9
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Fig. 3 Trapping and regeneration process with

different DPF inlet temperatures
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Fig. 4 Variation of particle trapping with time
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Table 2 Trapping and regeneration information in ESC test conditions

) - )
Toprin o I(R# DPF # R o - s e FA4J5 DPF
po WERLCRE e mags s ok A T/ C i i /g
(r * min) /(Nm) (r » min) /(Nm)
510 A" 165 9 85 13 A 165 170 11 h40 min -
510 A 750 27 116 30 g A 165 170 13 h10 min -
420 A 165 7 85 10 ) A 750 510 ) 800 s 4.0
420 A 600 21.5 102 24 i A 600 420 75 855 s 4.5
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Fig.5 Temperature measuring points’ distribution

700 ————— 1300 _
650 e 4250 &
600 N\ 200 ®

© 550 " = 4150 7
500 100 E
450 1s0 &
400 - J0.0
700 1300
650 [ J250 &

0600 4200 ¥

Sssof/ Jis08
500 f Ji00E
450 DPFALHAESIOCRAEME {50 &
400 ! 1 1 0.0

i 1 1 1 i
0 100 200 300 4}}0 500 600 700
s

6 MIBEREEHNELXE
Fig. 6 Variation of measuring points’ temperature

with time
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Fig.7 Regeneration critical temperatures and

feasible regeneration condition ranges
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