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ET DOC + CDPF iR AXEMBAEYE RIS
118 B HE B 1

PEAKIR ok et ™ ISR, BRI

(TR G 2B, [ 201804)

FEE . BT 0BS-2200 EHEH I RS, IR I 30T T A A0 2 7% SL T AR JOR A AR 2% ( DOC + CDPF) B AE W) 53R A Bk}
B20 (A=W 48 AR AR Y H 209% ) X T 455 A SE ZEBRAS T 00U RAR S T T A8 138 B HE R PE R 52 . 25 SR R IAE T BO
(250 ) ,B20 19— ALk (CO) | BB AL S Y (THC) P HEBCR AR, Horh AR T 00 FREIR 4351 26. 43% | 10. 44% , i
BB TR 533 22.78% | 4.95% 5 — 48 ALHKR (CO,) FIAE ALY (NO, ) P4 HE % A fmi , Fo b RS TOUF 4330 1ot
8.41% M 8.26% B T T 405 L 7.15% | 9. 13% . ABEST BO,DOC + CDPF X} B20 1) CO F1 THC ¥ fbaf R o o i 2,
H ARAS T T B 43138 60. 58% F1 79. 92% , EAS THL T, B IR 43 Fl 3k 63. 67% Fi1 82.57%. DOC + CDPF fi fiJ5, CO, i
NO, MHERCRBE T 5.

KB SOMASTE; ML SL AR ORI AR RS AR S JE R RS HEY

FESES. X51 XEHRIRAE: A XEHS . 0250-3301(2016)12-4545-07 DOI; 10. 13227/j. hjkx. 201606014

Emission Characteristics of Gaseous Pollutants from City Bus Fueled with

Biodiesel Based on DOC + CDPF Technology in Real Road Conditions

LOU Di-ming, ZHANG Yun-hua“, TAN Pi-qiang, HU Zhi-yuan

(School of Automotive Studies, Tongji University, Shanghai 201804, China)

Abstract: The gaseous emissions of stage Il standard City bus with and without DOC + CDPF after-treatment fueled with biodiesel
blends on real road in steady-state and transient conditions were studied using OBS-2200 gaseous portable emission measurement. The
results showed that B20 led to a decrease of CO and THC emission rates compared with those of BO. In steady-state condition, CO and
THC average mass emission rates of B20 decreased by 26. 43% and 10. 44% respectively and in transient condition the decrease rates
were 22. 78% and 4. 95% . Meanwhile, B20 eventuated in higher CO, and NO, emission rates. In steady-state condition, CO, and
NO, average mass emission rates of B20 increased by 8.41% and 8. 26% respectively and in transient condition the increase rates were
7.15% and 9. 13% . DOC + CDPF caused a more obvious reduction of CO and THC emission rates of B20 compared with BO. In
steady-state condition, CO and THC average emission rates decreased by 60.58% and 79.92% , while in transient condition they
decreased by 63.67% and 82.57% . The influence of DOC + CDPF on emission reduction of CO, and NO, was not obvious.

Key words: diesel bus; DOC + CDPF; biodiesel; on-road emission; gaseous emissions
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WFFE T IEBEE ML FH 2 0 S8 i HE PR BE 25

FU 5 258 L, BRI AR SRR A AR S, CO
A HC HERCT B, BLF R 8 2 Bl 25 9 55 0 TR A E A9
(R RIS R, NO, HER T, T v s 2 B 2 4 4 7k
TR LA 386 ST 3 A5 RS 3 A5 0o A 58 2R 0K
FHAE S HE RO RE IR AT T ST, S5 SRR B
SEIH Y CO AN HC HEREZE 48 A BT T /%, NO, & F
gl REAR R AR X S I HLIR P AR ) S A HE
R AT TASE , 25 32 B S8 AL A FH A= 4 45 0k
el P 4l 53t AE CO Fl HC 77 18 43 BIFEAE T 29. 8%
124.98% ,NO, HERUEAK. MHEMHLE G kb
B AR T BRI A A T S 4RI B ST T
DOC + CDPF + SCR % AR Xt [ V HE jif A 4 HLS
SYHEBRFER S #5525 2B DOC + CDPF +
SCR figts A 3R SE ALY NO,  THC, CO & SO,
IHE T, % Ak %% 43 Gk 3 91.8% | 96.9%
99.9% 1 90. 5% ; HZEME" KT AR F 4
WFFE T DOC X 4 AL HE BICRR 1 119 5% i), 445 5 2 B
DOC fEKIRFEAL HC F1 CO AYHE L, NO, M8 1k
AR UL BB FEIE T A S8 A PR
FEE IR, DL S5 Kb B2 Xk FH 4l 6 i s
HEBCRFPE 2 T OC T I A 3R AR ) 56 A
B S Y HE R 5 i ) A9F 5% ) e DL T
TN ELPRETT TS B 446 T oA ek
E 5 IRA LEXTR FH DOC + CDPF £ R AL %
SR A W S ) RS ) T8 S HEBCRE M R R Y. I
S S0 T N S W 3 5 1| S BN S SR
A % RS N3 DOC + CDPF /i J5 BA 4= 9
S S A B HEBOCREE , DA R 8 38 B AR
BHO I & K R A5 A R AR B HE T 1 4 1L o 2
.

1 #RE5FE

1.1 ke & kR

RIS FE A BT HE 2B 0 E S 32
B EASEILZER 1, i 5 & R H H A8 HORIBA
3 EI OBS-2200 ZE 28 HE B A B A ) COo
CO, . THC 1 NO, #EAT R I AL 53, 115 45 % FH N
AU B 20 K I 7% NDIR U & CO #1 CO, HE
JIC, SR F I A ) &N B8 A FID I & HC
HEk, R A AY ) 4k 2% &6k CLD Il & NO, HE
KRR GPS, BERSFRAT 2 (0 SIS AR
B, T AR E S 2

AR 3 B A SR AR ) i AL BRI A M AL

T 25 AR Uk A 4 2%, B DOC H1 CDPF #5419 %t
B s HERS B2k 2 A, iR IR 5k
[V aligeq | IRFUBIR N 20% 194 M) 2e iR A48
Ak, HoH A Y S8 AR et I S g A T AT P RR
BREL S HIE K BO . B20, HiBRAL S0 0% 3.

F1 RBAZETESH

Table 1~ Specifications of the test bus
SRR e
K Hik SWB6100V5
B i/ kg 10100
KPS TR DTE240-ECO1
RN /L 7.146
HR F i /kmh ! 85
WUE R (KW) /558 (romin ") 177/2 300

e REEME(N-m) /3 (r-min ~!) 920/1 200 ~1 700

%2 DOC # CDPF fEESH
Table 2 Specifications of the DOC and CDPF

i H S

ARy % DOC CDPF
AR EHA/mm 295 285.8
A E/mm 80 304. 8

L E / cpsi 300 200
BEJEL/ wm 0.05 0.45
LBR%/ % — 55
SFHIFLAR/ pm — 8~13
AN L FeCrAl A
fEALFI L v-Al, O, v-Al, 04
SEEAEg - 03 60 35

A JRBC L 10(Pt):1(Rh)  10(Pt):2(Pd):1(Rh)
BhF0 5 Fe, 05 +7Zr0, Fe, 05 + CrO,
B2 Al 04 -H,0 AL, 0,-H,0

&3 B0 B20 SARIHIIRILERIE
Table 3 Physical and chemical properties of BO and B20

WH BO B20
FHJE(20°C ) /kgom 3 813.6 836.9
RPAYSH! 50. 8 53.1
R /mg-kg ™! 1.4 9.9
FAb% P /mg- (100 mL) ~! 0.2 210
BB (20°C) /mm? s ! 3.591 4.610
i/ C ~22 _
R/ C -7 —
N (HIE)/C 62.5 —
R (LA KOH $15%) /mg- (100 mL) ! 2.0 0.13
K5/ % <0.0005 —
0 &8/ % — 2.62
CEE/% 85.5 85.36

1.2 lgHE

WL T K% DOC + CDPF [® I & 45 & i 2
DOC + CDPF [ I A28 26 (Rl — A2 %)  FE T
FEBETT U A 58 2k % b 2 3 HE g0 i {X OBS-
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2200 RSN E V 4l 2830 BO K B20 A= 44
TRA R S HE B B, 7653 B DOC + CDPF
DL Bz B20 03 W HE SRR 0452 ) 1) (] B A 5
R AR, A R v 22 7 S PR B B LB 1T
T NS T MBES TH, Kb s T o R
ZHARFF 0,10, 20, 30, 40, 50 F1 60 km-h ~fHE
ZEATRE R AR R R AHE A ToRAE SRS
W15 60 s; BEAS T HLED A4 H AT 30 T80 ( PR3
60 km-h™"), X 28 38 4 B A HE R AT S8 i R
BT SRBE RGN 1 TR,

2 ZR5itie

2.1 RAETHFAEYHEBRR

A TH AL AR5k 6 A~ X 1,0 ~
0.5 km-h "X R 0 km-h™",0.5 ~15 km-h ' [X.
B30 10 km-h™', 15 ~ 25 km-h™' X [{]iC K 20
km-h ™' AR HE, 55 ~ 65 km-h ™" X 8]0y 60
kmeh ™" AR SEBRE B SIS R AT
FEAR TR el X R N Fa 25 T (I el <0.1
mes ™) AR A ) B e HEOR HEAT T 15 5
NI TEAEAS ) B R A A7 5 [R] 5T 6 HE

MRS TH T €O, THC, CO, & NO, i
HEfCE.
4 ™

/A4 A Fbl L
GPsS g
ﬂ 0 T ﬁ/
HEH O] ikt
Bl 0BS 2200 S @
Bl ASESSHMNEERERS

Fig. 1 Test system of gaseous pollutants from bus

B2 Fis MRS UL R CO S HEMCR Bl
AR fE B FT LA W, 76 IR 3 BE (v < 30
km-h™"), CO HEBCRA N #AK, Bl & 4 3 A9 38Kk,
CO HEBCR Pk T Jo s TP fa, A AR s T,
B20 1 CO VA4 BO Ik 26. 43% . P IL# B
B, DOC + CDPF Xt B20 % BO (1) CO i HER R — 8t
R — 2B R KA X CO JHERCR A . A
HE X ], BO 3 F [ 55.36% , B20 ¥ T [#
60. 58% .

IR BE CO HERUK P RAR R K I B B &
B A, B B [B] I AR PR B CO AR

51 ARG B & SIHLAET PR ARG AR, AT 38 A
HEAR AR, 1 HEAE B )& 52 DOC + CDPF
REMVEEZ R R, UL, 78 IR B B: DOC + CDPF Xf
CO MHEALRCR— M. Bl TR 38, o7 B[R] N &
SIHLATE AR UEE I, BRI R 25 TR B SRR
B[R] 4848, 380 CO ANRE e iR be, R itk CO Ay HEK
BTt BRI KRR, & S HLED PR R,
A BT CO kb, B AE = B CO HEROUE T
SERE. T ER T R e BE & sh LT PN TR R R, AT
T HERE TR, I DOC + CDPF X CO A4 1k
RCREE, 1 A CO HERUR IR 2. ). B20 /Y CO
HEc: BO A B8 1] DOC + CDPF J& /<25 9y vk 41
SRR 2 R ARSI S A S TN,
— A FIF CO BIFEMIRGE, 7 — T E 4 5
R A R A HE IR

20

—&— B0

—0O— BO(DOC+CDPF)
15 L -—-@=--B20

-=--0--- B20(DOC+CDPF)

—, T L3

-----

0 10 20 30 40 50 60
B km-h!

B2 CO fEEHEREE

Fig. 2 CO emission rate in steady operating condition

Kl 3 iR A Fads oL R A% 4 THC s HE ik
R ARk, T LUE B4 A K, B20 11
THC HE % 2 3% 7 F+ s, {5 46 2K T BO, ~F 34 1%
10. 44% . 1% DOC + CDPF J5 , THC HF R B & F
K, I HL 22 S vy o3 ot A A 3k B IX 1], BO 119
THC “FYHERCE T 1 71.95% , B20 1 THC “F- Y5 HE
TR 79.92% . XK, DOC + CDPF % THC
AR BE A, B OR R S LZEAIR B 458 T A HE R
BE AR, (B X THC (9 5% Ak 3 R A1+ 43 i
F.OMBEE R, Z LA TR S IR A
FRBEIT )75 4 | 2 THC BREEA 7843, Atk ik
JCREA BT LT, AR BT P T HE A R
T, DOC + CDPF AL 751 1 BE B4 6 iN , THC % A%
e R I THC AR 3k 3% il T
AP SN BEE R, T AR KR | B T
BREERREE N2 A S A & = m A R TR R
R THC BYZL6# | Bif L B20 ) THC HECRIBLAL T



4548 woooH

B % 37 %

BO 3 H DOC + CDPF % B20 1 THC AL %o 5.

1.2

—&— B0
—UO— BO(DOC+CDPF)
| ---@--- B20

e
©

o
& ===0-== B20(DOC+CDPF)
s | g
B 06 —
= -
&
2 03 F __--
= -
)] L 1
0 10 20 30 40 50 60
M km-h!

B3 THC fasH s

Fig. 3 THC emission rate in steady operating condition

4 IR NFESTHT CO, i & HE MR I
BERYAS AL, FT LA B20 5 BO (9 CO, HEji R 1 b
R 38 KB T v, X PR R R R, K s
ap SN, W A N 3G 22 IAE IR i £ I, €O,
HEWGZ T 3 2. 5 BO M1 EE, B20 (4 CO, HEFT R mk
L PR 8. 41% , 31X F B IR A A ) e i A ik i
i, HAB R AR, TR I & shLak 21 [A) B A i 1 ) 3%
)75 2% 5 T 22 R, DA & A €O, HE R T
. BEASHUEE X ], DOC + CDPF (i 1 ] & 8 A%
CO, HEBCR X T BE 2 N JEA M R4t K
TS AR A0 i O 1 i W= 2 SO N1 1 B2 £
DOC + CDPF 28 4dw J5UA 9 TH 75 R G5, I e HE
A TR AR, M Hb , CO, HERR/INIE T [

8

—8— B0

—O— BO(DOC+CDPF)
6 L =--@===B20

---0--- B20(DOC+CDPF)

COu i itk % /g-s™

0 10 20 30 40 50 60
4 km-h™!

4 CO, FarsHEHFIE

Fig. 4 CO, emission rate in steady operating condition

Bl 5 Jin MRS oL NO, Hu o7 i [ i 2 HE
R R ) AR A A, T DA HY B R 3
B20 Y NO, HE 3% W At & JF H P ¥4 Bo &
8.26% , FEIE R BE T i, Sl AL £ A 184 K T
PITRLEE T, 35 B NO, HEBCT: i, T A= 9 4 Th 1 &
AR T NO, myA R, I B20 1 NO, HEjik

BT BO. % DOC + CDPF J& , NO, HEBCR LA
/NIRRT R, 2 NO, £5d DOC i, Horpr
) NO x84k NO, , NO, 15 5t 4 J@ i HE AL AE ]
45 DPF 4l 55 A BR K % AE S0 38 S R T
H B S WHFE; o — I, AR U 2 2 W B 43
NO, , i i NO, HEBCR AR FE.

0.16

—— B0

—0O— BO(DOC+CDPF)
0.12 | ==-@==B20

===0-== B20(DOC+CDPF)

0.08 F

-----

NO, T it /g™

] 10 20 30 40 50 60
T 3 Skm-h !

ES5 NO, iasHES

Fig. 5 NO, emission rate in steady operating condition

2.2 RS TH T AASYHER R

PRI AR ERER L, AL EBfT 24T
FEPARH BT B, X BELBE I O ~ 30 km-h ™' FE 3 X [A],
WFFE NS ZEWRAS T 00 B2 W i HE e e
TR R 6 AN X E), o [ -1.75, - 1.25] (2
fii: m-s, FE) ik - 1.5 m-s™*, [ - 1.25,
-0.751980 -1 mes ™2 MKW IEHE, [1.25,1. 751
K15 mes ™ FEAR U SC PR AE ESS Y B a5 R
N A IR TS AN [0 58 DX ) PN ) BPLAT E fi) Jo
HERCRIEA T Y5, 45 B8 58 R 78 R [ ik B
(A BT ) 1) 5 i HE O, DA o BT RS T 00
TAL SIS HERC R

K 6 Fis NBEAS T UL R CO AYFHE R bt fin ek
(A AL B AL, AN HEF D, s B BE (I @ <0
m-s ) ,B20 £ CO HERCFE AL T BO, DOC + CDPF
Xt CO U HEAN B S i B BE (N @ > 0
m-s ™) ,B20 ) CO HEB W] WAL T BO, I HLAEM
BB, DOC + CDPF BB A %Ak CO AyHEML. 4
AN 3 BE IX (6], B20 () CO S 3 HE i R & BO ik
22.78% ,DOC + CDPF ffi 5, BO % CO ~F- 3 HEik
F R 52.24% ,B20 1) CO FIHERCR FREE Jy i
18 63.61% . X EEE N TEWRGE R B, & Sl
51 THE, BT LA CO HEBUR G, 17 e s A X A1 A
HES R S:30 T DOC + CDPF HMEALIG PERAR;
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