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Emission Characteristics 0f nght Duty Gasohne Vehlcle Exhaust Based, on
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ZHONG Zhuéfig-min®, BAI Li*, HUANG' Jiang Jron':é}, LIU Jun-wen? zﬁENG 't
(1~ College of| Envizonment and Energy, South Chinal University of Technology, Guangzhou 510006, China; 2. Institute for
Envnﬁnmem and Chmate Research, Jinan Unigersity .. Guangzhou 511443, China; 3. Guangdong Environmental Monitoring Center,
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Abstracty In this study, 127 light-duty gasoline cars and 10 hght duty gasoline trucks with different emission standards were selected to

=

explorefthe influences of different conditions and vehicle parameters on the emission characteristics of carbon dioxide (CO, ), carbon
monoxide (CO), nitrogen oxides (NO, ), hydrocarbons (HC), and methane (CH,) using a portable emission measurement system
based on a chassis dynamometer under acceleration simulation mode. The results showed that the gaseous pollutants of light-duty
gasoline vehicles displayed a relatively lower emission rate under the idle condition, which accounted for only 22. 9% and 25.8% of
the emission rate at the accelerated condition and constant speed condition, respectively. The pollutant emission characteristics were
closely related to the working conditions. The emission rates of CO, and NO, in the accelerated condition were less than those at the
constant speed condition, while the emission rates of CO, HC, and CH, in the accelerated condition were higher than those at the
constant speed condition. In the constant low-speed condition, the emission factors of CO,, CO, NO_, HC, and CH, were 383. 20,
2.98, 1.60, 0.14, and 0.03 g-km ™' for light-duty gasoline cars, respectively, and 360.66, 2.64, 1.61, 0.0055, and 0.002 7
g-km ™" for light-duty gasoline trucks, respectively. Tighter emission standards have caused significant reductions in emissions. The
emission factors of CO, NO_, HC, and CH, could be decreased by 87. 5%, 97. 3%, 97. 9%, and 86. 4%, respectively, from China I
to China V. A non-linear relationship was found between the age, odometer, vehicle weight, and vehicular emissions. In addition, the
engine displacement was positively correlated with vehicular emissions.

Key words: light-duty gasoline vehicles; portable emission measurement system ( PEMS) ; acceleration simulation mode ( ASM ) ;

gaseous pollutant; emission factors
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Table 1  Details of tested vehicles

LIPS Hechr o i FE kg 1758 A/ km Hem/L
=1 4 1163 ~1380 192 260 ~235 243 1.3~2.0
E=I| 21 995 ~ 1750 26 106 ~294 345 1.0~2.5
BRI R [ 1T 38 985 ~2127 32 153 ~405 594 1.0~2.7
Y 50 870 ~2 155 21331 ~200 746 1.0~2.4
HV 7 1220 ~1325 16 489 ~ 160 000 1.4~2.0
[ 2 1475 ~2005 123 310 ~200 000 2.0~2.8
BANKIM [ IV 2 965 ~ 1325 56 185 ~ 126 807 1.5~3.0
=AY 6 1070 ~1310 27 ~12018 1.2~1.5
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Fig. 1 Operation diagram of acceleration simulation mode
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Table 2 Exhaust emission rate of light gasoline vehicles under ASM conditions/mg+s ™!
SN CO, CO
R P i [ B ik ik B
1 556.43 £385.14  1564.64 £423.88 1968.96 +357.47 16.52+20.62 43.12+23.25 31.21 +21.27
1 694.73 £454.21  2289.17 +738.81 3 197.24 +1024.33 8.43+18.27 47.08 £56.10 54.50 £51.35
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ENY 0.60£2.04  _ 4.488.29 4.45+10.26  0/14%0.33 | 10.37+0.67 C0.24:0.40
[V 0.06 0. 06 16342415 0.92£1.13 0.05 +0,04  10.16£0.23 0,14 x0719%
e E 0.81+1.13 10, 63 ¢'15.9,1' 32,27 +45.59 [ & 0 : g+ ¥ 0
gl s S EN 0.11£0.16 | 092 40294 0.91+0.27 Y 0.036 0. 11 0.1 :
SENVE 0.02+0.02 L 0.52%0750, 0.32 +0.35 /o 0,01 +0.02 0.01£0.01
r 221 /T i - ‘ :
(SN 270 0 ik L
f e o.1z00off J # 0.21+0.29 0.19 £0.26
v =N 0.08 =084 [ | 0.35 +0.66 0.48 +0.85
R 4 E I o.1zaf80 1 = 0.24 £0.67 0.32:1.16
[V 0.08 +0.30 . 0.17 +0.45 0.08 +0.12
[V 0.01 +0.01 0.04 +0.06 0.06 +0.09
[ 1 0 0 0.01
BANRmS L EN 0.011 0.04 0.04
[V 0 0.01 +0.01 0.01 +0.01

1) RNEUE T FIIME = FRifl 2

2.2 ETFRATIMREME 2R H A T
ARMFFE 127 550 & 2R HERCR - an 1#]
2 R, B T ~ B VREARIME BT ASM5025 T
DU CO, HERCH ¥ 430 Ry (269.35 +58.23) |
(439.76 +147.20) . (375.38 +148.74) . (388.16 =
131.67) F1(443.24 +156.71) g-km ™", B[ I 454
FEMHERGE T E LA E NV 424, co, mHEB A T
Bt 25 HE bR ARG ™ S 80 TR B AT ALsh 4
CO, WHE A F g /b (i R 4% it 95 H
T 2 43 A% TF & B A W 25 A A5 X HE s A A
( comprehensive modal emission model, CMEM ) £5% 1]
B B & B HE R 7o 542. 60 g-km ™',
KT 9 AR TR0 A2 0300 Ao 52 s 1 f A5 21 ) HE S IR
T 428.80 g-km ™', R TR CO, HEikH

T 269.35 ~ 443.24 g-km™' (F ¥ {H N 383.30
g-km™"). Duarte 55" il A 2RI T 16 FHRK LY
B 345 T WLTP Al NEDC T4 F Y
CO, HEf A 74 156.00 g-km ™' F1173.00 g-km ™",
T/ NTABE V @ HEs R . ARRT COo, /Y
HeRC R 7224k, AR HEBCPR #E T 19 €O NO, \HC #
CH, WHER R ¥, BEAE HE RGBS 1 B R HEE V5 e )
HElA BA 00 T B Ra 3, mT UL Rt 5 XL B 42 HE U
FEIN™ , O AT T 84115 G W HE o 5O
EE T HERRHE T 1) CO HEH 71 7. 44 g-km ™',
ERTE T EW8 3.99 g-km ™", HJFHE Ny E I HE
JEFRE T AR 2 e A3 40 240 1 HE TR 7 8¢
o, A e N AL 4R Y CO HECR F ik 28. 23
g-km ™" JEECELAC /N RLER A 4G O HERCR TR



3116 ®

B 41 %

24.47 g-km ™' KT E T HEBObRAE S 0 HE A £
SERIE,FR 5 A HE O SR T AR R AR HE
HOKAEA. #2134 RN 3 1 17 5 s T
MR E AR co M NO, HEW IR 7R 1.22
g-km ' F10.28 g-km ™", CO HEBA -5 AW 5 75
A AT E IV s LA, B 1T ~ B IV AR ARDNA
W& AE ASM5025 T80 F 1) CH, HERCHR 743 R
(0.02 £0.03) . (0.07 £0.12) . (0.04 +0.16)
(0.01 £0.01)g-km ™", 5 CO HFFEFEAYIEA, H O
HEPR I T A 22 /N RY T A 4 9 CH, HERCR -+
iK0.41 g-km ™", B LA T 440 CH, HE
R F— B0 G, 1% CO HER N F gk, vl
BB 42405 AR 2R G0 A O, AT S 2 A
MbIX it NEDC TR E T ~ E VBB A1A
MM CH, HEECHE 7435120 0.05, 0.05, 0.04
F10.03 g-km ™", 5AMFLEA AT HAE NO, F1 HC
IﬂﬁﬁiéﬁﬁﬁﬁkﬁﬂwﬁEﬁhu?ﬁ?ﬁkéﬁt% i
A 2 T 5 S T L &Xﬁ’lmﬁ
) NO, #1 HC HERCH 4 0. 70/ of km'lﬂl 0.50
g-km”' Ei}?f'%# iz iﬁ%%(ﬂ@ﬁ%ﬂé’w@-
%41 €O NO n HC ﬁFﬁkﬂ%éx\%M 5;8 0,82
F10.52 g- km 1 TrﬁZIKEﬁﬁE’J co NO %n HC Eﬁéz’—n
ﬁkﬁkiﬁ%ﬁz 98 1.60 F1 0. 14 g-km" | Bﬁﬁﬁ%
WXt OO A1 HETIALE A A, NO, E’Jﬁkﬁﬁtl?
H%/ﬂczliﬁ?ﬁt«*ﬂffﬁﬂllﬂ? AR 2 ST R TR
FH T AR DRI T, 7 4 o 0 8 4
TR 4t 2 3 P55 SR 4 2 5. HIERIh oA )
ok T AEH W W A HE AR, CO NO, \HC FIl CH,
AoHERC R FNE T ~ BV 530 T 87.5%,
97.3%. 97. 9% F1 86. 4% .

HRAE ASM BRI ELSR | R 4= 3045 76 ASM5025
TG HEOR BE AR, U B2 A ASM2540 T

Nco BRINo, E=gue [ JcHy

g Y

CO
1 000

&
100 H

5
1
il
r|

1
fenl

H R H R I I I T I IF I FIEE
IIRRRRRRRRRRNRRRRIRNNNCES
i
|

0.1 H

HEHHF/gkm™
A KNS

NN H

¥
¥
*
*
¥
¥
*
.II
<
<HH
*
¥
¥
*
*
¥
I

=1 11 I
B2 AEHRRETHEREERHBESE CO,, CO,
NO, . HC #1 CH, Hi#g B F
Fig. 2 CO,, CO, NO,, HC, and CH, emission factors

of light-duty gasoline cars under different emission standards
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Table 3 CO,, CO, NO_, HC, and CH, emission factors of light-duty gasoline trucks under different emission standards/g-km ~'
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