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Abstract .
characteristics of diesel oxidation catalyst convertor (DOC),
catalyzed diesel particulate filter (CDPF), and catalyzed
continuously regeneration trap (DOC + CDPF) with the

increase of mileage,

To assess the change of particle emissions

diesel particle number and mass
emissions of three heavy-duty diesel buses have been
measured; one equipped with a DOC, one equipped with a
CDPF, and another equipped with an integration of DOC and
CDPF. The emission measurement was conducted using a
portable emissions measurement system (PEMS). Results
show that the operating lifetime of DOC is around 70,000 km
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where the decreasing amplitudes of particle number (PN) and
particle mass (PM) decrease to 26.29% and 7.69% ; and the
deterioration degree of the nucleation-mode concentration is
bigger than accumulation-mode. The operating lifetime of
CDPF is comparatively short; so, periodic maintenance with
high temperature is necessary. The decreasing amplitude of
PN can be kept at a steady level by maintaining timely. The
combination of DOC and CDPF has a better impact on particle
emission, with higher decreasing amplitudes of both PN and
PM, and smaller fluctuations compared to other after-
treatments used in this study. As the mileage increases, the
and the

deterioration degree of the nucleation-mode concentration is

particles increase firstly and then decrease;

bigger than accumulation-mode. The decreasing amplitudes of
PN and PM obtained after 120 000 km have shown 82. 68%
and 68.41% degradation of the performance of DOC+CDPF;
0, it should be maintained at this moment. The combination
of DOC and CDPF has stable performance.

after-treatment;
distance; diesel bus
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J AR R S PR B P Ak AR v o) B0k 4 HE A Y
WCHESCR LR A 7 73 BRI, S0k 4 HE ey
AR fL AR,
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TR = 5T A B AR A RE AR, 43 Sl 3¢
DOC.CDPF #1 DOC+CDPF J5 4bF8%E & |, 5 W37
T BEHERORE D). A 4354 B IR SWB6100VS &, S
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*1 KBEENERSH
Tab.1 Specifications of test bus

E e ZHUE
A a3l
RBMALS JBHFR DIE240-ECO1
B TR/ kg 10 100
EHYLHER/L 7.146
BRE®R/(km+h™D) 85
BENRGHHEZ /(KW « ¢! « min) 177/2 300

BAEESEEZH/(Neme+r! «min) 920/1 200~920/1 700
HechrE REE=

RIS R I TS N HE A R 4t (PEMS). fil

KIS IR 45035 35 | TSI A R B R shpLE S HER
Rk 4 42 1 A (EEPS-3090) 1 379020 i i 5 4%
W Reas, R FAEEMBE L 1000 1, F Beas i $him &
120 °C. iR AR R ST BAEEN,, HAE 5K
WL = IR ot S W T R SR A Rt
A R L SR B EENY 15%. 3% 5 H
BB TR V ARiE-10 55830, R FELE B A
HHX1l.4ngeL L.
.2 REAEAERE

AR5 BT DOC 5 CDPF HiA S B L% 2,
DOC+CDPF Bl AW & # B A

#£ 2 DOC#H CDPF i EMFSH
Tab.2 Specifications of DOC and CDPF

i B & 7% DOC 2% CDPF 2%
H4Z/mm 295 285. 8
B /mm 80 304, 8
B 300 100
BEJE /um 0. 05 0. 45
LR/ % 93.5 55
ER g FeCrAl B2EA
fi b3 2 5 7-AlO; 7-Al O3
HEBNE/(g-m?) 2120 1240
Pt:Pd: Rh(FRE ) 10:1:0 10:2:1
BRI B Fe: O3+ ZrO; Fe; O3 +CeO;
?,%E:'; Alz 03 . H2O Aleg . H2O
1.3 AR
W B UL TR STV SRR 0 LA
TFRE H 00 20 (9 38 15 5 Tk AL 4 Ae A L hn

VO BES T R ATEE T — YR S8 8 IR i Y
EE A 1 Biw. AR Ee i — 250 A i BR
SR IR B0 Y4 3 45 A I v D ] B ; A R 34 A
FRBUEE IRIE G 2 2647 MNRBT AR % LA
R B R BL, MR 2 F b, B 2 RS
B TRER 15%; BRI Z BTk T 48— i WAL B,
HERETFTCIEDCHERMBERINZED 12 hGE
70 FRIB A HUT MR &, MR TR 4h 2 7 B
1217 15 min, 2 HSBRE BB 4R (16015 C.
BRI A R B L HE. R TR ENEE
) A 2R TS () 5 LS o R B ot R v PR A R i TR
F H S AN L RT3 AR AR, L3540
RS AR ISR A B RS THE L 3, %
Hr ¢ — 7P TR , “test] 3958 — R IR, LA 2K
e FRETIR AR S i L2 4(DOC ¥4 CDPF
FEZEAM90FE 7 7 ke F11 4 7 km J5 HEAT T 8028, Tk
YRSEFREE A . Horh, CDPF |y F A< B B {7 A
(4P T R, Sy 4 e O B 76 58 — KA I B AR AT
24h ERAR SR AL 3, IT X IR AR FRET 5 9 CDPF #
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P Cow iy PM HEBOE BE 5 Con O PN HERCHRBE ; D
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Tab.3 Driving distance of buses
E/T7 km DOC H%F CDPF#% DOCHCDPF H#£E

0 test 1 test 1 test 1
1.5 - test 2 test 2
3 test 2 test 3 test 3
4 test 3 test 4 test 4
7 test 4 - test 5
8 - - test 6
12 - - test 7

£4 REREBLHEESEEST
Tab.4 Average ambient temperature and

relative humidity

DOC#%F
test]l test2 test3 testd
FHRE/C 29.9 19.7 23.7 27.5
FERE/ Y 34.0 26. 2 30. 37 43.8
CDPF ¥%
test]l test2 test3 testd
FHERE/C 24,03 32.9 21.7 23.1
FERE/ Y 49.2 46.1 38.0 29.1
DOC+CDPF %
testl  test2  test3  testd testh  testb test7
SEHEE/C 20,1 19.8  19.5 23,8 355 10.4 29.6
TIEEE/Y% 38.3 356 351 33.6 42,4 47.3 41.7
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A SCAE B AL BRI RRAR AR 50 nm DL RO B0RL

AR S 0B B AR 7E 50 nm L b B B0k 00 S 8¢
RAERS B 2~ 4 Bixk DOC,CDPF #1 DOC
+CDPF #4242 R 2 00U 0 558 238 725 J0R: 50 a2 vk 3
FTol AR R

DOC #EEZEf 7B AR B3k 3.4.7 7 km i, H
1.01X107.1. 73X 107 ,7. 17X 10" A4~ » cm™*F 6. 75
X108,1.30X107.2. 71X 107 4~ » cm™® , A X975 st
Sy A AL T — 36, 91%. 8. 58%. 349. 64% F
—50.52%.—4. 59%.,98. 72%. B W, 3 Ji km Bf,
DOC o £ 52 B V8 HE BB 0 A X0 6 B B8 v
4 73 km B} DOC X R s HERE 71 S5 #1225 A4
XEFTHZE 7 7 km B, SR ECE 2R BT, DOC
FEECEAL. R 2 ATLUE B, AT S LR I3 m, %
JEAFURLN DOC A4 B HEB B STk R & 87 L7, th
53. 89U FH B & 72. 56 %0 , 1M ¥k T S WURLY) B TR R
BRI BB DOC X A BUR s HEBE 1 9 %
AR B R TR A TR ).
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Fig.2 Change of concentration of particle number
of DOC with driving distances
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ATB0ZE 1.5 77 km [, A% B AR FIURLFEE SR A5 0kL
HEWETIEE 2. 71 X 10° il 4. 48 X 10° 4> -
cm ®, A B W) %E I, 4> 4R R T 186. 34% AN
59. 30 %0 ; R BEA ORI A HIE ) B3 ik 2R AR Lb w0 28 Bt
T 11. 32%, CDPF g HERE J1 th L% AL, X £ B
T BT 5 Uk 4 2ot i L A b 2 .

MR E WG % CDPF #4177 24 h 5B
7%, G BRI % CDPF [BURL, G55 5 IR AT T HER
W, B 3 v 1. 57 % REAR TR 5 B HERC B B BT L4
B8 HECE AR BTG, 8 R A TR ) BB R E
WA 3T, 3 ELAR TR G ORI B AT e 2 it g
A UL IR A 77 BT A % CDPF S HEE RE, (AR
BBk R IR, 173 AR B5A 3 77 km I, A% f1E
TR AR B R E 47 7 TR & 4. 56 X
10° 1 9. 22X10° 4> « em™® , A0 ERIIRAR TR G 430 42
BT 157, 95% Rl 37. 34 % 5 B I A OB X A HER K
TIRR A LR TR 5 125 1 14. 77%, A Il CDPF %
PSR 4 P Vs HE BE 7 SO B T AL ST R A
RLYIRHERE I A B IRE A R RE. 4 75 km B,
TR vk FBE 4K SE I T, CDPF g HERE /1 4k 52 R . 0]
U, CDPF By78 3% TAERS A1 54 , 75 Wk TR 3%,

DOC+ CDPF ] 5 B, 4% 5 25 JoUbr B0 Mk B R
BERAD TR B R Y F 40 R 4. 07 X 10° F1 7. 51 X
104N « em ™ , A5 B JHUAE FiI6E 2 A8 OB B HE k19
TIBRER Ry 84. 44 %0 15. 56 %, ILIE] 4.
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Fig.4 Change of concentration of particle number of

DOC+ CDPF with driving distances
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TR ERBNIN 12 77 km B, BE G S0R B0 Uk B AH E
WEERT T T 49 1 A4, 7T W DOC+CDPF (1178
HERE S #E 12 77 km B EL FRE.

2.2 TRk EsS

Kl 5~ 8 i /AL EA R TR TOUT A8
L HERORL R 43 70 BEAT B B AR B AR AL, AT Sk T
R T I a<<—0. 1 m » s7%) JRBHEMT
TH0 km » h '<Co<<20 km » h™, Hod o E R,
lal<C0.1 m -« s™%) B TH (20 km « h™ <o
<40 km e« h™', [al<<0.1 m « s %) R MM TH
(40 km « h™'<w<<60 km * h™', |a|<C0.1 m + s7%)
R L (a=0.1 m« s~ %),

Kl 5 s DOC MEARi42 43 46 WA T3 B R Y
EAk. FIZEET . 50 nm BT A BURLUR BE W] 8 T M
RLAR ARV B, OB T 00 T B, 3 75 km K,
By HE R BT REAR, H 50 nm T A4 BURL iR
FERAR IR 5K T 10 nm AR OSSR 90k 7 b T+, 45
AR BIK 4 7 km B, SRR E TR, HTER R
Ky i G IR R, AT AR BE 7 7 km W), &
AL BRAS RO R A BURLYR 2 3 K B+, DOC 38
HERE ) E R . AR b SR B RS A R
B2 W] IR ) P 2 ATURL A S5 3R A JOURL Py XOLUGE Xof 450
5, BEATIE B ) BB, R vk S S M T T PR R
Wi VR BE T AR Y R 7 T 4, W o B ) R
R TT 1) M ES , B IR R AR K, B RS UL vk
BEEE T R TR A ORI o 8 3 38 A B o v 2 L

Bl 6 fizs >k CDPF #4242 43 70 BEAT S LA 11
AEAK. BIEEET . HP T AT L 7he 7 e (A OB R E A
oL, Hofth T A0 B A RS ORI (E R . 1.5 7
km {RFERG 5 Y4 R3S 0 0 5 2R 25 UKL B HE Al 1
BLILIE 7. ERRARTR G » i A 0B M vk - T R AR
35. 27 %, MIBER SRR 3 43. 73 %0, 7]
T IRARFE AT A S 4 CDPF X% 75 S04 4 1 U,
HERCR. K 1.5 77 km X B ARSE S BRLAR 5346
AT AL, AT 30 EEL R FR G0 2 B85 TR B 3R A UL ) Ve
BB B R R R K A REA
TR VR FE T R e B K. &4k L, CDPF FEZEHER
ORI BRI 4310 KA 2 W) 9 42 R A TR A
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Fig.5 Change of particulate distribution of DOC with driving distances in conditions
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Fig.7 Concentration of nucleation mode and the accumulation mode particles before and after CDPF maintenance
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Ab PN B HERESE TR ZE 73. 79% A1 26. 29%, 1M
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DOC #y PM J8HEZR & 1R B K F PN WFRIR,. 7 77
km &b, PN 5 PM 5 HE 2 [ I8 248 K, DOC X BUkL
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CDPF )35 m] ) PN.PM J:HEZR 43 9897, 28 %
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8 o WA AL R0 3 P o TR 2 2R, (B IR X 0k 1
%8 BRI 25, 3 J7 km B, PN S5 HE SR B 15k
R PM g HER IS LT AR R IE EETE 3% 2, 4
73 km B, PN A1 PM J8iHEZEAE HLAR IR 5 5300 T %
T 10. 94% Fn 16. 36%, 77 B X H R #E1T R IR
Y.

ME 9 F1E 10 ATLLE 4 kit DOC il CDPF
FEA IR R 45 2R , DOC+ CDPF A 42 i Uk ) ek HE
RIGARGERER AT, BB SRR/, 7 HH
25K 8 J1 km Z A, H L/ERARBHERE . PN
WHERIA AR TE 97, 92% 8 99. 25% 2 ], PM 18,
HERYEIFAE 90. 02% 8] 94. 56 % 2 8], AR fL WE EE /1N,
B PM AL i1 7 30 BB A3 i 22 SE g i B S
TR, X5 CDPF i 38 B i A5 A B
BEOR R BATR RIS ) A 0 K 43 B 4 1 it iR 1A
WFLIERIBEZE , i U BE SRR R 22 BR AR /N, DA
Xt PM )it g — 2 M B/ RS fr s AR
F|3% 8 7 km J5 . DOC+CDPF 4Bk ¥ HE R A
JRFFE,8 77 km 5 12 77 km 409 PN JsHEZR 4351
95. 65 % F1 88. 53 % . PM #4413 89. 82 % F1
83.35%. AT UL 12 J7 ke B 5URE H08 HE R T B B 52
WIS E T J Ak B s 2R A7 O v LA 4 £ H: 1 R B 8L HE
PERE.

=Z I - DOC Xt PN A — & R HER R ,
MRS R, 1 PM BHERCR NG, BB

B IR %1k 16 I8 H X g 3R 745 SUHE 0y A s e B T 3
#2;CDPF ) PN JHEZR 55, 0] 5 A i A i R
PR35 T 2 35 HousHE 2R, T PM I HE R A 90 3 f 5
DOCHCDPF Y4, (HIt 5 RA T 9%, HEMREE T
PRFRIR AR B A 80K & ; DOC+ CDPF 1 kL 5% 1k
MRIGLE T H AW, B FRis DOC X HE<
SOF % ALRE S35, IR BT H; NO &4k N Lt RE
&1 NO. , 328 CDPF i sh 4 , R 414 F CDPF
H AR BURLTE /D, RG4S A,
DOC % Bty CDPF HA 5 4 [ 0B 4 08 HEH: B

L4 L B4, DOC 5 CDPF 44 X T %
R SR W HE RO SR A A EL W Bl % S A ) A R
K5 AbBHSE B flF 5 A

3 Fit

(1DDOC #4215 R 25 FUR0 0 B S0 HE Ak B 1
FRZR AL T3 B AR B3 2 HR B T, DOC X 4% B 25 45
POECHERE 1 1 95 AR BE R T8 A JBURL; CDPF X
T A JOUAL 1) 98 HE 2 SR B AT b B AR W 3 T e B
B, T SR A PR HER R A T B AR X /N s i TR AR
O] B4k +r CDPF X 4% S BB i3 AL 38R
Yo} 3R 2SR W 2 A R B3R s DOC+- CDPF %
SR PSR HE SR B A T 38 B I B 2 e TR IR Y
HEF B RS BRI HERE T 10 5 1618 K T 8
RHORL

(2)DOC HE M B ER R A RIK L2
FEE A UL AR 5 5 A UL ) LU %ot B8 0 A, EL UG B
BiEAT S LA ) 3 ] KRR T [l AR % s CDPF A 4=
HESBURL B RS AP AR AR [ 2 B RS S0 P e 2R
AR WU X 8053 17 B REAS IR (E W] S K T8 3R
AU, HBEAT B BAR 09 3 m, TR U 25 1 AR K
DOCH CDPF 4 fivh F i 42 40 A Bl A 73 AR 1Y
O, S 2 0 WU Y AR AL R B, LA RS I (R 1 iR
KT BRI,

(3)DOC HREH] 45 1L Z 1 PN Al PM (17~
WHER S Bk 77, 63% 1 62. 99%, 7 i km B PN
1 PM BHER KIE TFREZ 26. 29% 1 7. 69% , DOC
XT PN 1 PM ()38 HE R 3 W1 &2 F % ; CDPF A Z£ 11
PN s HE R B 8, (2 80 %0 LA L, HL P35 K At
BT YR AR T T AR A LU HE 2R, T PM U HE B A3 4
5 DOC+CDPF A8, (H L5 08 A F B, B P RE
AR FR IR A B 3K A s DOC #1 CDPF 4 &
HAE I TR s HE SR R HE R IR A S 4



E1H B AR AR B S A R R R 963

B EIKF,8 T7 km Z Bl PN IS HER 4R 9520 LA
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VHE R A B AR 3 i R T R R R, E 12
J7 km B HEZE PN Al PM EHER T = 82. 680 Al
68. 41 % , i HENERE H LA B T R%.

(D ARE G AL TS B FH LR AR AR. DOC
REZEA T ELFRIAE 7 7 ke 0RO HE A B 2R
N THR ST s CDPF A &L TAERT IR 8 7% 22 8 1 04T
AR5 DOC+CDPF 448 it , Bk Yy HE i 72
T3 E AR IR R 12 7 km B AR B 3% i, DOC+ CDPF
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