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F1 BRELHIHBRERIEBRR

- pi(THC)/ p(NMHCY) / pi(NO,)/ pi(CO)/ pi(PM)/ PNZ/

- (mg+km™") (mg-km™") (mg-km™) (mg-km™") (mg-km™) (10" 4~ -km™")
FRAE 80 55 50 740 3.0 6.00
TREHR 56 24 27 445 2.25 0. 67

DHE H i 42 (nou-methane hyurocarbuns, NMHC) , @i %3t ( particle number, PN) ,

B RIS AR NO, JHEAS) 600 mg/km, %2 | BRBHH AP TLEYREM RS L RY
AR SCER[ 3] R ZE K . LR A58, RSO sy THC NMHC NO, €O PM PN
HIG b H ;AR )5 % DOC-SDPF-SCR-Z Wk fitfk,  #&% 1.0 1.0 15 L5 1.0 1.0
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RIZERAR &, J5 AL PR RS A s AN 1 s
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b PREG AR Ty 58 rh A A AE G R BN R 3 R .

®3 BRABEATRPEBEHEEXRY
R em AR em  BIKHRY (A em™) BRBER /mm R AR (g - dm )

1 BREEZHESHTER

DOC 143.8 101.6 62.0 0.101 6 3.180
SDPF 165. 1 203.2 46.5 0.304 8 4.050
SCR 143.8 101.6 62.0 0.101 6 4.240
ASC 143.8 101.6 62.0 0.101 6 0. 106

e # i R B A A S LR T 8 4 G TR L MR e SR BOR, S Pl R R S Hn 3k 4 fir
N R EERRSHANGER S FR Kb Fo F F, i s,
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Uiy GrA4%/mm Fi8/mm LG/ mm Hieht/L BUEHEH/ (romin")
A 454 ST RS 83 92.4 96 1.999 3 600
Bl (romin™)  BEEE/ (rominT')  BUEIIR/ KW JEGH WAEE/(Nom)  BEIEE (g (KW -h) ']
1 500~2 500 4 100 125 17.5 410 235
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Bglihl/kg BB SR kg E-EEIidad TS RRRS Fo/N Fy/N- Fy/N

5.000,3.200,2. 143,1. 720,
2 090 3100 3.456 265/60R18 363.35 -0.721  0.078
1.131,1.000,0. 822,0. 640

2 SDPF R #IZE4

%IEE/‘JJJT(% nﬁﬁd‘% lﬂ%% SDPF %%%#ﬁu E/‘JH‘D , k*}%fi)\ﬁi%iﬁ(PNHﬁ&ﬁﬂh
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NO, 158 2 AEHE R s iR 58 )5, R H NO, G B E 5 A 5 NO, BiAHEAHZE G 1 NO, JRHESR
W&o TERSNPLE SN BEHLBT B, B kK Z2 IR NO, A&, NO, B IRE A AT 88 ikl , NO, J5iHE
H NO, JFEHFB AN AT 2 ; 2 & ShHLE ZL A HE SR £ 5 2R I, NO, JEHE R i NO, % /8445 T
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SEAVSCR R #E ST SDPF R 50 5y i PR /i |
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NH, , 0% [ff
. N,, (1)
caNO — M nm, T N, (2)
No :aKNqu,N()eeXp[ -E\./(RT) 1, (3)
ry = aKk,q,, cnodexpl —E,/ (RT) 1, (4)
ro=aKk, g, is(1-0)exp[ -E./(RT) ], (5)
ry=axexp ~E,(1-£0)/(RT) ], (6)
ro=aKoq, nexpl —Eqo/ (RT) ], (7)
Neppr = 1—exp { —kexp[ —E/(RT) 6r] |, (8)
0.7 (@™ Cna) /€, ¥ 100%, (9)
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S s i REAT RO AR iR R GE RO TRIRS B2, NO, A& SR I B 2 S5 505 HEA A B, A3 A
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3.1 RAER

FR A SCHR [ 3 1 BSR4 i O W B0 R34 BE 15 RN F 4 480 AH 25 6 0 J UG IE , 305015 £ f145 AVL Dnyo Road
202/12. 5L B4 /1M 2 L . HORIBA MEXA -ONE-RS B % £ 4 . HORIBA MEXA -ONE-C1 % % #7114 .
AVL735S JH#£{X .HORIBA 2000spes PN 14088 , RAE K ShHLEE 3 640 D15 AR B A T5 e Aok
Y HERC (5 B o VEFR SRS 5 5K FH Mk 4 F INCA | 55 #1741 G (electronic control unit, ECU) 38 13
ETK-ME & #H13i% , FEA bR B0 B B0 R4 A o B35 ) 6e
3.2 EAREFISE map IRE

Koty U4 IE UG ECU BEAT R ShL UG A FIURZS B RS RS B IS AT 0 A e ik 06, AR i
1119 SDPF R G f 56 ms , 1 5ehn @ NO, JFHE NO, " NO 4 (5 28, SR 5 b i A T) T B Al & R i 4 1
B, i W T s G, bR SDPF RS0 SRR AR S0 B 28 Ab RS R 3R 2R
IF TR ECU Pt A7 B0 AE . 503 2 40 AR 37 NO, 12848 Al HORIBA MEXA-ONE-RS
FHRERGARE NO, JEHET R i, 153 A TR B 20 5 B IE B P2 B i i

R SCHR [ 3 ] 2R, B HE AR bR RS (IR N 273 KKK F18 101. 4 kPa) R (% 5 1. 293
kg/m®, H T AR BER AR S TS YL, R BEHE A oRAE B T HE TS Y o 1 3

¢,,,=0.001 587w (NO,) Ky ay, (10)

Kh1q,., LA g/h HBAALE NO, 5 Yt i) T i B A B , w0 (NO, ) S B S B0 T B 2t 1
KEIER NO, Jii s 7050, Ky o MIRE AR IE R, g, L ke/h Sk By i HES AR BRI = 1 50

FRAEHERC B 5 R AR OB, H 5 T 00 B HE R 20t 3 R I /Y NO, S35 I #2 9 B A B HE map,
ECU ARFEHESCR: R BB 5 B A A T 0T NO, HEf 0 B3 12, 1) i B MRS NO,
HERIEAE , R RIS HLITA T80T NO, Ay 84 $icdas il 46 800x10™° LU, 1E % AKX i HE map W& 3 fiF
N, RIS O A e R AW P . R NO, 521k 2280 map (92 i) A5 SCR L 28 LAY
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NO, HiBk NO, SR HABZH I 05T L, PG, A Al R B map BRiE Z AT, 75 bR B H oSG AT IR 2K e
95, e R) SDPE A B R0, S n] RE 1B 4% WLTC 1 #1825 DXk, 547 747 e 5, i ad
HORIBA MEXA-ONE-RS E R R GhrE NO, NO, it i3 %y, 4b B A9 Bl LA LL SDPF HEAE &3 A H i
JEFIHER I A 2400 SDPF 248 NO, i tE map H, 25N 4 R

NO,5GNOLMY BT L
° o o o
N~ N O
AN N N N
NN NA

0 8001 000 76(; =
I Ckgnty 2 4007 XA

HEOT i it

3 B AEX R HE map 4 SDPF %% NO, &b map

Xf AL AL R B E A AR g 3 T - s i, 0 5 00 AR AR OIS, B o 0,
ZhHLiZFT 10 min, JNEA SDPF (i A AR BEAT 28 A7 i, 75 1% T 00 B RSS2 4T 20 min , AT IR R WU, W
R, NO, B2l T R BB AL RCR IS B iy, RPN, , 4T U 4 TR A ) 30 HE = b ) 2 ) o
SPBORT 2x107° 45 IEBHH PR, 2 LI NO, Ut 480 Rl — 0, 85 00% T80, 247 F — A 1o, 4
Bl b P S A5 2 AP A A R A 28 map, AN S o o T AT A, AN 5 B IR R s L
A HE U B IR (28, K BP0 A A o (0 B8 77 fif o 25 T PR 3R MR i 2 S 3 PR 3 M
itk e, A R A A R IR AR R T NH, 522808 map Q1181 6 fs .

e IIAES ST

50
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46
44
42
40
38
36
34
32
30

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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|
—

5 SDPF fb5 4540 % % map

NO, FAb 3% J& SDPF RS 5 hn 2 —,
K F ) PR R W IR 0 0 50 A 1E A RCRE IE
SDPY Z 4t 2% & f b 77 i) 1k =% ) b R P, 5 5l 310 000 000
SCR 4RI, SDPF £ 4 {2 5 WA 3 i 300000 000
5 SCR BRI e AT, i HUFE - s i, 15 24 290000000
LY SDPF &L AEDH T 58 800 BRI Ty 255000000
2 956 000 000, HEATAS AR BT B9 T80 B0CR §5 % 05
WG, bR & L WE 7 fron . T SCR A . )75@?_
ASC,ASC A fbilttifs i 2, N kA€ SCR 1k e N
60 000, 412 H T4 2 275 000 000.,

BRI T

7 SDPF {35 B4 & B/
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4 ¥ 3R B R HE AU B6 IE

0T Bk SDPY ZRGe4% il 22 8 R A L , 72 IR SCHK [ 3 ] 2K AT WLTC i . I3 4= i 5 LA
93 000 km, PERESH AR BIBHEbRE R B ATIEINEOF Ve B4 O 1 RAIE— Sk, B2 E 4T 3 1R
5, i i INCA SR & Lz 4T %d)s , HORIBA MEXA-ONE-C1 i R 7 A0 sk 4 s 4745 2R . alid
Bl A B T S DR NO, FeARRCRFIEE T NO, A2 A5 ) NO, oAb 8.9 B,
HERAS R (B R B 1) Wk 6 Fs .

1.0r ‘r‘\m"v*'q" .1‘ T W““"““W"“\"fw"w 1 :;8 1.0 “""—’*'ﬁ"“""*'ﬂ”f(—q’-ﬁ;""r*—rj 758 1 :;8
g 08F | — NOJLAkR || - o 0.8 — NOJFE A3 -
¥ e 4100 = ¥ - 1100 =
S 061 {80 £ S o6f 180 £
& 4l 160 = # o4l l {60 =
Z o2 140 Z o ‘ I ‘ 140 7
iy, 2 1y | =
1 1 1 O 1 1 1 O
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000
ik ] /s i Al /s
B8 SDPF b3 R A% A 2k % 9 AT NO, 48 %2 SDPF /& 4L 32 % % sk 5
F6 HHKEER
ey p,(THC) / p,(NMHC) / pi(NO,)/ pi(CO)/ pi(PM)/ PN/
= (mg-km™) (mg-km™) (mg-km™) (mg-km™) (mg-km™") (10" A~ km™)
R 80 55 50 740 3.0 6. 00
B — U 2.38 3.41 23.26 5.29 0.62 0.52
B R 4.34 3.40 22.87 7.01 0.47 0.62
B = A 5.28 2.38 24.27 3.92 0.39 0.41

H & 8.9 A1k 6 W H1: FETF AL S N SR B NO, AL ROR FIFE T NO, &) NO, ¥4 AL BRI
2Z2/NT 10% , % 185643 HORIBA HERCM T ARG I 22 , HER S R 22 S Al vu [, B NO, S24E300%R
BF] 96. 1% ; il ek NO, HEHCH 24. 27 mg/km, /T 27 mg/km ( TAE HAx) , HC,CO S5 HABT5 G ik
TTRB, RS b HEBAREZK

5 &g

1) 114 SDPF RGEH AR 7 2T ) 7 HEF & H s il i SRR A U B4 B 4544, SDPF R4 7E
TR R A B YR AL S RE B T NO, FIBURE ) (4 13 2 T AN 4 o

2) HESL TS5 A B AR A R 54 i 1) SDPF 45 i e w50 E T HAE SC R T80T A9 %0k ; WLTC
eI A SRR NO, FeAbRR W 22/NT 10%

3) $EH A SDPF il 5 28 foff 4 8 S8 WL 4= HE R 2 T 7S b HEROPR o 1% 05 & NO, #5 4k 23Rk 5]
96. 1% , Fir A7 15 e W HECEIH R TR BAR , 0 480 2 i HE O dl St T A R e 7 %8
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Experimental study on emission and control strategy of
regenerative particulate filter for a light-duty diesel vehicle

. 1 1 - 24 2
MA Biao , ZHANG Fangge , CHENG Xiaozhang™* , WANG Chenfang
1. Technical Center, Anhui Jianghuai Automobile Co.,Ltd., Hefei 230601, China;

2. School of Automotive and Transportation Engineering, Hefei University of Technology, Hefei 230009, China

Abstract:In order to ensure that the emissions of a certain light-duty diesel vehicle meet the National 6b
emission standards,based on the emission requirements for nitrogen oxides ( NO,) in light-duty diesel engines
under the China 6b emission standards, a technical scheme for the selective catalytic reduction-coated diesel
particulate filter(SDPF) after-treatment system is developed. An SDPF control strategy integrating a feedforward
model and feedback control is established, and control parameters are calibrated using engine bench tests, and
the control strategy and emission testing verification are conducted. The results of the chassis dynamometer
WLTC tests show that the efficiency of the SDPF chemical reaction model is highly consistent with the NO,
conversion efficiency measured by NO,_ sensors, with discrepancies less than 10%, confirming the correctness
and effectiveness of the control strategy. The proposed scheme achieves a NO_ conversion rate of 96. 1%, with
all pollutant emissions meeting the engineering targets, successfully reaching the China 6b emission standard for
a particular light-duty diesel vehicle.

Keywords :light diesel engine ; SDPF ; after-treatment control strategy ; WLTC test (SRAT-gh . XITHE)



