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Table 1 Main technology parameters of diesel particulate filter(DPF)
i H Ttems S5 Paramelers

M5 Material etk sic
TR JE Length of filter I/mm 178
I EAZ Diameter of filter 1/mm 144

BEJEE Thickness 1/mm 0.35+0.04
HE Density/(kg- L) 0.8
PFH Thermal conductivity/(W - (mK)™) 55
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L AEPHZZ 2. AR EENLIR 3. BV 4. S5 Rt v A
1. Resistance wire 2. High-frequency ceramic body 3. Heat-shielding filter 4.

Honeycomb ceramics filter
B | DPF & haih 25 25 #) ) B
Fig.1  Structure diagram of DPF and electrical heater
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Fig.2 Experiment bench arrangement diagram
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Fig.3 Effect of exhaust back pressure on diesel fuel consumption

2.2 FBC WELEFEIRENIIE

24 DPF 2844 N JURE A7) () A3 AT 4 0 36 5 TR e i o A ]
B, DPF Rl R 22 AR AN & 2B A8 4, ILEF DPF A
F1AR A HE ARS8 5 B AR 1E DPF PR R . DPF 7F
A Al R R A e L TR RE M SR, BB I
DPF P I ALER (A6 B A A, — AT K 1) P A Y- Ay
MEE s DL b, 3XET DPF PN RIURE ) %) S A 5 i 25 K T
AR, PR AE R . 8 Tl Ik DPF 76 TAE A R i
EAT A T R P AR O R 0, S AR LS4 o5 IR A1
@ﬁ}[upﬁ]o

Bl 4 Sy S8 HLIA 2l 48 9h 5 150 BRI 2514 T 1Y
DPF PP B g th 26 . AAIEl 4a BTN, DPF HiJ5 He
% 3 kPa K F| 4.5 kPa, DPF A MR i 350 CHE K E
510 °C,7E 510 CH} DPF 5 22k 20 R Rta¥.
DPF FA AR EE & X, i DPF A AR FIHES IR iD
N DPF FRAESPHRLE o 500N Sk Sl S P A~ il 3 K
F 510 °Co A 4b AT, 7E 350~450 °CIRETE A DPF i
JEEZH 3 kPa K £ 3.7 kPa /247, 545 BT,
DPF A IR EYRSE T 5 5 DPF 0 5 R Z 8 N R 24
DPF RiJ5 FE2ZAIX g s, I DPF A M 2450 °C.o
WOAN F150 KA DPF FRAE SR EE 7E 450 CCAE AT, 45
AT - FBC UGG EUR ) AL ROR AR R B R . ToHs
JFIET 2% T80T B FHEAOIAKE B FT RE 2k 21 AR FR L
510 °C, ML DPF Fi i 22 T 8 A R 3 B AT Fndi % ,
HUPAE RN, nACH R4S 45 F T, DPF 17
AR KT 510 °Co A F150 AT, 7E 350~450 °C
TREESL N DPF B e 22 5t i s, FLRE IR T

(=]

consumption(BSFC)/(g* (kW +h)™)

HRUEIMTHAER Rake specific fuel




114 Aol T4 (http://www.tcsae.org )

2016 4E

PAINE-ZZ , 7E 450 CHEEEARFEAE LA LIS DPF 2%
A P AT 49 ) A R R R SR A AR TR B R
FHE )G, DPF 15 22 B ST IR SURIN [, SREHE0RE
YA EOE RN E G DPF A A . IR RE
23|, FBC-DPF Z Gt R (308 17 5 8 101 388 3 Bl HE <0
FhEs AN, HERE 450~500 CAF T DPF Hi
Uiy i L A R T UE R, XUt DPF YR A R 2
kI , i R X HE AR BB 1E

FBC 8 Jin 551 X 0RL 40 1) 4 A 2553 T DA A A %« Bl
WU S S ol W /9 (11 & A ) SO Bl P da 5
()4 @ AL YD B A RE PR G 3R . R3S oI ACRY FBC B3
T 5 Ttk R S 2 TR fh , i i R 48 fb 1% AR DPF 1)
FRA STl B, E IE 5 HEACRLEE R sl SR g R
DPF 1 J5 Fe 25 R 3 B o] AR SRR, [RIB /1Y
ik SRR TE B A A AR R >, TR T DPF
AR R P A P AR R Ay Rz 619,

5251 ; 75.1
—— DPF AR -
500 f DPF inlet temperature | &
—— DPF 48 =
4751 DPF ipleltemperature %
© 450 DPF A 22 goeee 145 E
® pressure drop of DPF Vot 5
Z 425¢ - S {42 <
£ PO g
= 400 z
] I 139 ¢
» 375+ =
i Fi
B 350 41r 13.6
o =
3251 ” 338
o &
300}, ,o° =

. 13.0

0 30 60 90 120 150 180 210
S TE] Time/min

a. 4ii4Eh
a. diesel
525 15.1

]
500 <
48 <
475} =
© asol 145 s
g B
Z 45t 142 ¢
2 400 Z
;E 3.9 é
= 375} ‘e 35
B 350 : E
325+t 1338
’ E
300f,40e « 10 ®

0 30 60 90 120 150 180 210
B[] Time/min

b. F150 443
b. F150 diesel

A4 FREREK ST DPF 69 5 4 -F #7085 3Tk
Fig.4  Contrast of regeneration balance temperature of DPF with

different test fuels

2.3 DPF [EB&4FIESHT

&l 5 S AS [T AR Vi 7 & B AL 3 2800 r/min P-4
FE/RE TR 0.46 MPa 100 F DPF izt B Al A B
FEREFEERT H

—=— 4li4&h
Diesel

—a— F150 ME#AM

F150test fuel

—
1=
T

12

DPF HiIJ5 [E2% Pressure drop of DPF/kPa
o

0
0 200 400 600 800 1 000 1 400 1800 2200
18] Time/min
a. DPF JMAL R FRFF4HR1E
a. pressure drop characteristics of DPF loading process

16r

12

DPF HiJ& 2% Pressure drop of DPF/kPa

0 1 1 1 1 ]
0 10 20 30 40 50
18] Time/min

b. DPF Fif ol A PR A

b. pressure drop characteristics of DPF regeneration process
B 5 REIRXMK T DPF 69 he A2 o B A s A2 R i e
Fig.5 Pressure drop characteristics of DPF loading process and DPF
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Ce-based fuel borne catalyst enhancing regenerative effect of diesel
particulate filter

Liu Shaokang, Sun Ping, Liu Junheng, Ji Qian, LU Junxiang
(School of Automobile and Traffic Engineering, Jiangsu University, Jiangsu Zhenjiang 212013, China)

Abstract: In order to meet the emission regulations, the diesel particulate filter (DPF)is a promising solution,which can
trap more than 90% Particulate Matter (PM) from the exhaust gas. As an effective way of reducing the diesel particulates,
DPF has already been developed and manufactured in foreign diesel engine market. Fuel borne catalyst (FBC) additive
makes particulates deposite inside the porous wall regenerated by the active metal component in fuel, which can reduce the
particulate ignition temperature, and also the peak temperature of the regeneration process. A fundamental study on
catalytic regeneration progress of FBC additives within DPF is performed, which has the important theory signification and
engineering value. The naphthenic acid cerium is selected as fuel borne catalyst( FBC )additive, and the influences of these
test fuels on regeneration characteristic of a fuel borne catalyst with regenerative type of diesel particulate filter (FBC-DPF),
have been investigated. The experimental engine is a 186FA diesel engine, and the study DPF is a honeycomb ceramic filter
matching electrical heating regeneration system. The DPF collection and regeneration experiment is conducted in the
condition that the diesel engine speed is 2800 r/min, the mean indicated pressure is 0.46MPa, and DPF inlet temperature is
510°C . The experiment includes four parts: regeneration balance temperature of DPF (when trapping efficiency and
combustion rate of PM in DPF are identical, and pressure drop of DPF remains stable. At this time the inlet temperature of
DPF is called regeneration balance temperature of DPF.), pressure drop characteristics, PM loading characteristics and
filtration efficiency of DPF. Then the DPF regeneration strategy was studied and developed, which contained 3 parts: DPF
regeneration timing, temperature rising strategy and DPF regeneration process control. The results showed that adoption the
method of fuel additives can obviously decrease DPF regeneration temperature. In the low load condition, no additives DPF
couldn’t achieve regeneration, while under the same condition with additives, DPF regeneration at 450°C has already begun.
The fuel specific consumption rises with increase of exhaust back pressure. When the exhaust back pressure increases from
0 to 14 kPa, the fuel specific consumption rises by 4.7%. The back pressure of FBC-DPF increases linearly along with
accumulation of the PM compared with diesel fuel. On the previous experiment condition, when using the pure diesel,
pressure drop of DPF increasing to 14 kPa needs 1170 minutes. While using the FBC-added diesel fuel, pressure drop of
DPF increaseing to regenerative limiting value needs 1980 minutes. Using the FBC-added diesel fuel can extend the period
of regeneration threshold, and increase the particulate storing capacity and regeneration ability of the DPF. Owing to the
pressure drop characteristics of DPF regeneration process, particle in the deep bed filtration layer is firstly oxidized, and the
filter cake layer of DPF wall surface also begins to oxidize in the process of DPF regeneration. As filter cake layer has
turned thinner and fractured slowly, pressure drop of DPF decreases rapidly. Broken pie carrier particles penetrate into the
wall, which is fully contacted with DPF and fully oxidized. Wall-flow diesel particulate filter filtrates particulate matter by
diffusion, interception, gravity and interia. The back pressure of regenerated DPF increases linearly with regeneration times,
and the trapping efficiency of DPF on PM increases at the same time. On the whole, using the FBC-added diesel fuel can
obviously decrease DPF regeneration temperature, which can enhance the effect of DPF regeneration. It can filter PM
emitted by diesel engine efficiently combining with electrical heating device, which has a reference for environmental
protection and purifying diesel exhaust.
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