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Effect of DOC/CCRT Aging on Gaseous Emission Characteristics of an In-used

Diesel Engine Bus
LOU Di-ming, HE Nan", TAN Pi-qiang, HU Zhi-yuan
(School of Automotive Studies, Tongji University, Shanghai 201804, China)

Abstract: Based on heavy chassis dynamometer, an experimental study was conducted in diesel bus with China Stage I, which
investigated the effects of gaseous emission characteristics under CCBC driving cycle, such as carbon monoxide ( CO), total
hydrocarbons (THC) , nitric oxide (NO) , nitrogen dioxide (NO, ), nitrogen oxides (NO, ) and carbon dioxide ( CO,) with the fresh/
aged oxidized catalyst (DOC) and oxidation catalysts coupled catalyzed particulate trap (DOC + CDPF, referred CCRT). The results
showed that using fresh and aged DOC/CCRT, the diesel bus could reduce CO, THC and NO emissions, meanwhile increase NO,
emissions, but NO_and CO, emissions remained basically unchanged. In idle speed, acceleration, deceleration and constant speed of
working conditions, the diesel bus using the fresh DOC had better oxidation efficiency of the CO and THC emissions than the bus using
the aged DOC. The diesel bus using the fresh CCRT had higher oxidation efficiency of THC emissions, but lower oxidation efficiency of
CO emissions than the bus using the aged CCRT. The diesel bus using the fresh DOC/CCRT had a higher rate of NO emissions
reductions and NO, emissions increments than the bus using the aged DOC/CCRT, but it did not basically affect the NO_ emissions.

Key words: diesel engine; diesel oxidation catalyst ( DOC); catalyzed continuously regeneration trap ( CCRT); aged; gaseous
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ETC KIS ASHEIA ESC SR T NO, | ok
R Fe CDPF 4 sh AR 00 RIPRAE k5t % 1
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Table 1 Specifications of test bus

I H 24

Hed/L 7.1

1% /kW - (r-min) ! 177/2 300
H4E/N-m- (r-min) ~' 920/1 200 ~ 1 700
B/ kg 10 100

K/ 55/8/mm 10 499,/2 500/3 150

TG B AU G MAHA-ATP 8 A0 S AL, 35
Sensor A FIAE Y1) SEMTECH-D/ G S AK75 44 &
45, Pitot TR AT B 5. 58U 42 I AR DAL
TR I AR R (2 B G B, 7R 8 PRI B XA R
TR Re i, A e g5 R e L — 3L
PEFR LT (4 A1, 7T [ B sk 4 & Bh ML &5 223050
AR S PR 18 00 25 AR A Bk . B
Sensor /A A SEMTECH-D/ G AR5 YL ¥y 22 55 2 ok

DN B2 A S PR B A E T Sl E AR R B SLR AR
HERCOR 23 | JHAE S5 AH S S EO Bl i i 4. It
W LEE CO, CO,, 0, B4 #r{L NDIR, NO, NO,
ST NDUV J THC 43 #r 4 FID, Hoi5 78 23 5l ok
8% . 18% . 25% , 3000 x 10 °_, 500 x 10 °. 3 000
x107°. Pitot H X EITEFE N 0 ~20 m’ +min ",
TS +1.5%.

1.2 e b e

AHFSE H B A 1 a, BLAE 2950 000 km fY
DOC/CCRT & ¥} 1k DOC/CCRT. & DOC/
CCRT #8ARZAd I DOC/CCRT.

R T Hr AL DOC K CCRT X259 A HETK
SEMR 43 53 F B2 /b DOC/CCRT 5 kb 4% B 4%
—EPATIRE, Hodh DOC M CDPF JEA S8 tn 3k 2
Ji7R.

%2 XA DOC 71 CDPF EXSH
Table 2 Basic parameters of DOC and CDPF

WH DOC CDPF

BRARFLE B/ epsi 400 200

AT i8R RE R/ mm 0. 06 0.35

BARTLBRE, % / 55

AR LA/ mm 1.21 1.45

=R ENE SIS FeCrAl HHA

BraJE AN Pt/Pd/Rh Pt/Pd/Rh

B4 A 55 g+ft73,10:1:0 35 g+ft 3, 10:2: 1
Ay v-Al, 05 AL O, +TiO,
1.3 B HE

ZGAE MAHA-ATP SR ST HL -, SR HI 92
Sensor /A #4721 SEMTECH-D/ G S5 YL %
45 N Ho Al Bt , 5t 4R R A T EUR  BHEACR
FEE T Pitot BB EELEL R A E [ 5
) R A R T A o R HE S, NI AR B RS
Py

RITEI T GB/T 19754-2005 75 14 v [ i
RIS T A 22 G248 3R (CCBC) . CCBC ¥ MR ¥a b
B = R (Abat IR ) A 58 A SRR I iz
A7 T30 ST B T 8 S B ER, Hoph B, IR
AR bR R A 14 A T A AL, 3B AT I ]
1314 s, P45 15. 68 km. JiHERZS B 5 B4R FE
BUME P 2 0 A6 2R 8 52 01T 5 IR

ARG R 4 F 28 i HE S b Bk B Ty
%IRRT iEE DOC, 4k DOC . #rfif CCRT
F &AL CCRT. K 483l 4270 ) Ab B4 8 1 RS FR N
JR 4, a0k 3 iR,
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Table 3 Schemes of post-treatment devices

JE AL P AR

g J 7

Hrif DOC A A

&4k DoC A

it CCRT T A AL TR 2 L R 4

2 HRE5H

2.1 AEYHEA T
TS G2 AT B AR A HERCN 1

SR T B9%75 YWy B HERCE B S IR Y S AT B

HRREZ L. £ 44 CCBC B T S8 A L AR

AL R S - 153 S
Ak CCRT EACMEAL R S AR UL AR 4 IS A S A HE R T
*4 AEFBLEREE CCBC BRASESYWHMEF/g-km '
Table 4 Gaseous emission factor using different after-treatment devices under CCBC driving cycle/g-km =
co 1. 486 1. 007 1. 376 0. 968 0.291
THC 0.233 0.173 0.203 0.031 0. 146
NO 14.735 14. 097 14. 390 13.714 13.952
NO, 0.592 0. 837 0.723 1. 129 0.961
NO, 15. 327 14.933 15.113 14. 843 14.912
CO, 696. 219 674.712 683. 741 647. 945 659.313

CRG T AR 2 A 4 RS b A B S
CO. THC HERBC A BEAR; X T A& A AL ki, NO
W/ NO, 35 £ NO, HEi R FEEAREEAA; CO,
HEROE A, Fo XP#r it/ 224k DOC 53T fif/ &
fk CCRT 4% A XF Ltk 35, Hrfif DOC/CCRT % THC
NO. NO, J CO, FEfRiE 2 0] i X T4k DoC/
CCRT, [A] B X} NO, 1% 3% jin & & bt % 16 DoC/
CCRT K. {H#EAL CCRT X CO Ay AR e & 2 A T
Bréf CCRT. 1l WL, DOC K CCRT HyEXT W HE
TR — 7 520
2.2 AFETHFEDH

S HERC S A 73 T o0 8 B ARG,
CCBC B THLFRHE SN R 5 FiR, oA 1 47 1l
TS WHEBRE A AT SR A 2L G
TE—4 CCBC EHRFHEHE (v=0 H-0.1 ms > <a
<0.1m-s?), M#E (a>0.1 m-s?), WH(a<
0.1 m-s >)FILIH (v#0 H -0.1 m+s > <a<0.1
mes )X 4 AN TH T S YHECS R L.

#*5 CCBC BRI ESHE

Table 5 Working condition specifications of CCBC driving cycle

T A TOLEL B %
Bl 29

Jine 34

T 25.6
53 11.4

2.2.1 CO HEjik
1 MM A G R AR G AL PRAE B FEAS

Al TO0F 1 CO HECE.  H v b I 5 K A s o 152
2. MBI EAR T T 4 Fh 7 RHJ5 b
& BT DA A B b R AR HE i P CO Wk B, ik 2
K24 DOC Hie b 7] R AR HE Y CO itk 2:
NEEARRE  ITTAE FLRE 7R B A A I B N 5 R A
FARRE. FEINEE T80 F H co HEcde s, & o
R A BB T A K, S IR /)N | 3R PR R[] PN A
KRB Z | WA FIR DL AL, AT EL CO HE 3
fn. B DOC 54k DOC AH Al %0, AR T F
HHEE DOC b4k DOC Xt CO B L BCR B 4, Horp
i DOC Xt CO AR N 12.3% ~26.0% ,#%
£ DOC X} CO MY AZHE N 3.1% ~6.1%. it
CCRT 54k CCRT A H v A, AN T 00 F, 4k
CCRT FL#i#E CCRT X} CO fUEALBCR E 428 Horp
i CCRT X CO B EALRE R 27.9% ~44.4% ,
M & fk CCRT Xf CO By ALK K 80.6% ~
86.8% .

24k DOC 5#&E DOC M, CO MR IE
I6, R AT DOC KIHANF i ™ TAE Bl
R, NI T30 CO RIRIBE T = X co AR
RS RR#AR. &4k CCRT 53 CCRT #HHL, CO 1Y
SEARBCRA BT, AT RE IR A A — AR IR R
Kk CO F AL b5 R, &4k DOC f CO 1]
TR JFE ] B NO, 35 NO, X AEHES H (1) Co
Wb R EAL CORT Rl R rp &k A i
PG, T A B I RE 0T R v ik 650°C ) LAY
TR T 5 A R e R AR R B LY R 2



5 ' O Fi%
0 F#%E i
FrEEDOC 6 HiEDOC
T #4LDOC i g&uoc
#CCRT 0 HF#ECCRT
3 2 Efhoc 8 #HLCCRT
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COHHlit/e

hegi ] T el 4
E1 AEIRT COHME

Fig. 1 CO emissions under different working conditions

S T S MR MR EE L T CO 38 NO F THC A
B4 5 e W R RE T, B e i R SR E T Co 1Y
Ak, 154k CCRT % CO HA B i1 Ak 0 1
e, CO AL RCR T 5.

2.2.2 THC HEik

2 SRy 48 8 38 4ok R ) Je A BB 8 FEAN
W T8 F A THC HERCE. o LA 78 A T T 6
T, 4 FhOy S0 5 Ak FE 35 AT LAAS [R) R b B A1
Heoh THC e B, X2 R°A DOC Hig b FIEAT
BARIRE N R THC 558416 €O, Al
H,0. #ft DOC 5 %4k DOC A LS, Al T #
fif DOC H24k DOC % THC A E AL &R 5 4, Horp
FifE DOC XF THC By E AN 21.8% ~30. 1%,
&4k DOC X THC S ALRHE R 10. 1% ~15.8%.
Bt CCRT 5#%4k CCRT ML, ANFE TR, Bt
CCRT Ft %4k CCRT XF THC H)EALRCR {46 H;
HhHr & CCRT X THC WAL RE N 77.9% ~
80. 3% , T4k CCRT X% THC FIEALRCE K 33. 1%
~40.5%.

t & 2 7%, %4k DOC/CCRT % THC &4k %%
RGBS DOC/CCRT . K DOC A ik FI4E ]
FEEAFHEA THC W01 EZE R i 24k DOC
Xt THC AL RCR AR AT BE 2 B R AR 771 L
TP 5 R ZS A R PHR A5 4 i
MTREAG T 5% 48 AL e e, o, CCRT & 1k3L
KR, 78 DOC J5#E4G CDPF #2 THC 1Y%
AL K DOC 1Y 4 S 4 v HE IR B2, A
M T J5 % CDPF 467X THC % fkig . 1
HEAGRE 5, 2815 DOC K CDPF K314k T
TR TR, TSm0 X THC BB Ak 33 s HE
TR in A .

2.2.3 NO. NO, 1 NO, HEik
SEMHLHES T NO i NO, S 90% LU L.

THCHERL X 107Vg

= — [ Wl E A
T T
B =
T
st %

E2 AEIRT THC HEE

Fig. 2 THC emissions under different working conditions
3 FE 4 S A SR AN [A) 5 Ab PR fEA
[7] T30 F i NO H1 NO, i

5

0 JiiZ:
HriEDOC
#{kDOC
m HfiEECCRT
= #{kCCRT

NOHEHL X 10/g

B3 AEIRT NOHHE

Fig. 3 NO emissions under different working conditions

2.5

O K%
BrEEDOC
20 - #4{kDoC
m HrifCCRT
2 EZ{kCCRT

NO:fEl/e

LR,
RS

pedty T bEAL Ayt
B4 FREIRT NO, HHE

Fig. 4 NO, emissions under different working conditions

3 TLUE H FEARFE T T 4 Fy Ri s
Qb P B XA AT LAAS [R) 2 b R A HE I NO Ve
St HLHERC P Y €O THC F1 NO 724 Ak 1 1 17 1
B FAFTESE S W O 22, Horp NO By SR i 4 4k
PERY AESETMHLHES P CO 1 THC WIS AR, 7l 9k
AALHE NO,. HrfE DOC &4k DOC A HL AT, AN T
BR L DOC %Ak DOC XF NO B AR i B2 1A &7
Her et DOC XF NO A HJE 4= FEARIEBE 7 2. 6% ~
5.1% , 24k DOC X NO A LR ZEREARIR LA 1. 7%
~2.2% . #rfif CCRT 54k CCRT #HLLHN, A [F T
R e CCRT %4k CCRT X} NO %4 Ak 3% R o
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Ut HAGE i CCRT X NO A He i 42 R A1 s 52 hy
3.5% ~11.6% ,MMi#AL CCRT XF NO A H J5 4= F A%
MEE N 2.9% ~7.1%.

HE 4 vE S AR TR, 4 FOr€niE
Qb B AT DIOR[RIRE BE b3 mHECh NO, R,
NO IR FHAE LAY NO, , —38 43 LSRR =A%
FERLR , 55— 40 W Bl Bl 8 R <0, i i i B NO,
WeREEXE AN, FréE DOC 5 &1k DOC AH LW AT, AN [R] T
LR DOC /R A H NO, $8m#k £, H b o fif
DOC X NO, AH i ZEBE g B2 A 41. 8% ~61. 8% ,
24k DOC X NO, A b J5t 25 38 hn e B ok 40. 5% ~
42.7% . ¥ CCRT 524k CCRT AH HH, A [F LA
TEriE CCRT 18 5 H NO, #8hn4s %, Hodh e n
M AT TR i fif CCRT Xt NO, AH H i 42
HAINRE 2 80% , %Ak CCRT Xt NO, AH kb J& 438 in
TRIZE2) 60% , 23 T.00 T B ff CCRT % # H Xt NO,
AH LU B4 58 T i 28 24 173 % , %4k CCRT 88 T %)
NO, #H L5 3G I B2 2 137% .

FifE DOC 5 %4k DOC, #ifif CCRT 5 %1k
CCRT 38 /> NO HEjik H ¥4 i No, ek, H %1k
DOC/CCRT Xt HEL AL 3 % 2> F i & DOC/CCRT,
AR A P — b4k DOC/CCRT i Ak 5
TEPEREA, ANBE R NO 1Y 480 Ak 5 (L AH 1 1% 480 Ak 17
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