542 55 8
2014 4E 8 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 42 No. 8
Aug. 2014

TEHE. 0253-374X(2014)08-1238-07

DOI:10. 3969/j. issn. 0253-374x. 2014. 08. 015

& 25 75 A AL £ 25 X 5% it AL AL HE ARG 52 I

IR, B R, IERE, LW iR
(. FFRSF BKEFB, B 201804;2. Figsempl A RA R, B3 200438)

BE: UREBSEHYLY L, St R AR 4% (DOC)
SRR A 4% (CDPE) B T8 BE 2L AL R 4R
#% (CR-DPF) Xof S&I MR HE MR B 2 . B S 45 R
CR-DPF #9225 BHR R BE T+ 55 5 JEHLIN 25 400K 2002 e J&
B XUESTEL A 507 , CR-DPF AT 2 0 = WX HE &4
A0 5 DU R 0 22 22 W Xof 0 TE 2550 A 5 7 I AUREAR /D 191nm
SRR VR I N A A UL R VR JE 20 B R T IR AL A
CR-DPFERAF 7~15 nm ki A& 50R7 (14 E 25 SR AR B, X H
e A AR BAT S B AE 5 Xor SRR A5 OB K R 28R
TR, FEUS T A S UL R L R B 20 0 T i
A

REEH . EEFLTR AN BB E R E RS
RE RS TK427 NEiREE. A

Effects of Continuously Regenerating Diesel
Particulate Filter on Characteristics of Particle
Size Distribution from a Diesel Engine

LOU Diming*, WEN Ya', TAN Pigiang*, JI Liwei®

(1. College of Automotive Studies, Tongji University, Shanghai
201804, China; 2. Shanghai Diesel Engine Co. Ltd., Shanghai
200438, China)

Abstract: A heavy diesel engine was tested on the engine test
bench to analyze the two different particulate emissions
results of the original engine and the engine with continously
regenerating Diesel Particultc Filfer CR—- DPF equipment.
Results show that the application of CR— DPF increases the
exhaust temperature. The particle number size distribution of
original engine clearly shows a bimodal and lognormal. The
particle number size distribution upstream of the CR— DPF
shows trimodal and turns into multimodal across the CR-DPF.
The test engine with CR- DPF generates more particles in
diameter below 191nm than the original one. The nuclei mode

particles upstream of CR—DPF give a larger fraction than the
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original one. Particulate emission decreases dramatically
across the CR—DPF except the particles in diameter ranging
from 7nm to 15nm. The reduction ratio of accumulation mode
particles is higher than that of nuclei mode particles. This

leads to an increase in the proportion of nuclei mode particles

downstream.
Key words: continuously regenerating diesel particulate
filter; particle number concentration; size distribution;

reduction ratio
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Fig.1 Engine test bench system
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Tab.1 Specifications of the after-treatments

JEabHE e BAKE/mm Ak EHAR/mm BRifLEmE/H L= LN WRSY AL FE RS
CDPF 304. 8 285. 8 200 B2E5A Al; O3 BERE
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Tab.2 Specifications of the test engine
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Tab.3 Exhaust temperature and pressure with

external characteristic

g, A JEUHLI CR-DPF HI&
(ominty BRI HESE HEE HPUR AW
MPa E/C  E/kPa  E/C  FE/kPa

800 1. 96 465 6. 4 470 6.4

1 000 2.16 467 7.4 482 7.7

1 200 2.32 461 9.8 483 10, 7

1 400 2. 40 450 13.0 472 14,6

1 600 2.37 438 16.5 457 19.4

1 800 2.26 431 20. 2 450 24,2

2 000 2.09 426 23.7 446 28.5

2 200 1.94 411 25. 6 439 31,6

R4 BAREETEEL 400 ¢+ min 'K
SEBEERHSEE

Tab.4 Exhaust temperature and pressure at the

maximum torque speed 1 400 r + min™!

- FEHLILE CR-DPF Bl

WET/ MR HRE TR R
MPa BC E/KPa BE/C JE/kPa
0.24 207 6.8 208 7.3
0.61 251 7.6 277 8.1
1.22 325 8.9 352 10. 4
1. 83 351 10.9 416 13.1

2.2 CR-DPF Xt BhUR 28R R AR
2.2.1 SMEH T BRECRIK DR 725
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nm 2 F, B4R 107 ~10°. U, 2 =X EOER 4
7a , R #2454 10nm, 17 nm Fl 60 nm 245, B
B FENLIN SAE . SRS B W E 10 nm
EAHB—DFEE R B FHERIRE S TIEIL
B AR TR SFEHOBLER 1 HHESS S 2k
FAF I (9 A% AN U B B VR BE 3G . AMERMEET A HE T
U, BA/NF 191 nm (SR BRI F Us. X
2 H T%% CR-DPF 5 R i HFRT R K, ER
ANREMTANHEH T N 2 4R LT B SR Be AL S SOk
W&, [BERAALE 191 nm U F R ERBOR SR %
BEREAR T Us. 32 B F RO s HESR B & T R AL
oA FIFHES A 3% RS R ) AP
F A Uk [ /NBL AR T T RS 3.

D, B2 X FER 5345, 7ERLAR 10, 20 F1 60
nm FH T H B0 0L B0 RO {E, B g 10° ~
10°. 5 U, MLk, D, BZE T % &5 3#E T CR-DPF X}
FIRRT 15 nm PR H R AR R K, 78
98. 2%6~99. 9 YW I N h. (BJEXF 7~15 nm i
% R AXTEYE, JRFEZET DOC K CDPF & 2R H i
AL SO, FAb, fEFEBRRRER A B, T S BU/INVRE
RRERISE 2. W 3 BT LRI, FEARFREH T,
BA/NF 7 nm FOBLI R 38+ 96, 10, X 2H T
TR A2 AR /N, COPF X BURE 8 48 A0 3 BOWL L L &
ARSI SOF S ALYER & = SR,

&l 3a AT, SR BRI T RS FRES
PoRiE S VERIREE IR, X F BBk, U, D, B E%E
FrEm LT, D 5 U M B TR R M E T =
LT FE& S ET R 47514 97. 7%, 98. 1%,
98. 8%,99. 2%,99. 2%,99. 3%,99. 2%, 99. 3%. X
J& CDPF X0k S = 0L EE Bk b e ML ER . B
B, & DOC F1 CDPF 114 BE T i 4 4k 5 22
GEFMEER.
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Fig.2 Particle number and reduction ratio weighted size

distribution with external characteristic
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Tab.5 Fraction of nuclei mode particles number
concentration with external characteristic 102 0
e/ AR BRI ¥ L S 1 000
Gemin D JEJ/MPa  maOMA  AONA RUIA e
800 1. 96 70.9 79. 3 73.6 d pme=1. 83 MPa
1 000 2.16 67.2 74,2 74.2
1 200 2,32 58.3 63.9 71.6 B4 FRAFEETHEELL00r  min ' HEHEERER
1 400 2. 40 44,6 49,3 69.5 P 4,
- ) Y P2 Y
1 600 2.37 1.5 46.9 72.2 MEMAESHENXR
1 800 2,98 36. 9 42,8 73.3 Fig.4 Particle number size distribution and reduction
2000 2.09 35.0 41.6 72.5 ratio weighted at the maximum torque speed
2 200 1,94 37.8 43,9 83.3

1400 r *» min!
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Fig. 5 Influence of engine load on particle number

concentration and reduction ratio at the

maximum torque speed 1 400 r » min™!

o, U, B 57 1y 7H 85 i _b -, IR R 7E T BE S 1 far T
= RGN HRZS HL BN, SR8 1) i S )
RIE AR T RENFR A . D, BZEKT U b
B TR 2 B S0 e . R4S S L X T
BEXBRLR 49K 96. 5%, 97. 1%, 96. 7%,
97. 8%. IR AN —KE , CR-DPF % 58 82 75 Bk i)
T ESCRBEAR T 3% A R .

i€ 6 1l DL, JEHLI A AR 0 R A R 5
TR P A BUCRE 10 A B TG T [ R SRR MR B — A, T
W A AR R VR B A m T IR L. R s
SSURLER B MR 8 4 B B 97 B A = TR BE. CR-DPF
JE T 5555 R AR A A UL B R v A 8 ST
I, X T CR-DPF St BEASNBESRE T

#*6 BAFEETHIEIL 400 r « min~' f
mode particles

Tab.6 Fraction of nuclei number

concentration at the maximum torque speed 1 400
1

r ¢ min~
B R ENB/ %
Ji11/MPa JEHLIN R JaIA
0. 24 69. 4 69. 1 68.9
0.61 58.9 66. 3 68. 4
1. 22 56. 6 66. 6 67.9
1. 83 55.4 62.0 63.5
3 it

(1) CR-DPF W& A T ke HEORE ,
FEAS RTINS HESORE & TR S 0 HESIR .
Tar 4 P Ik B 0 S AR S TR AL S AIR TR 2~12
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