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Motorization
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B The average annual growth rate is about 14%.
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Serious air pollution from vehiclegy = |

Concentration share for motor vehicle NOx emission in atmosphere
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Ground Monitoring: 2004/2001
NO, concentration in major citi~~

Satellite view alerts
.« Chinato soaring pollution

‘3/\': Visitors to hazy Beijing can see how Chinas  skytoit” says John Burrowsatthe University of
& industrialization is fouling the air. Now data  Bremen in Germany, an author on the Nature
suggest that the situation iseven worse than it paper. Burrows originally proposed both
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Figure 2 | SCIAMACHY tropospheric NO, vertical columns averaged = | . . ‘ . ‘ ‘ ‘ ‘ a
between December 2003 and November 2004 for selected industrial 0 96 g7 98 a9 00 01 02 03 04
regions. SCIAMACHY measurements are taken close to 10.00 a.m. LT. A Year

nonlinear colour scale has been used because of the large range of NO,
vertical columns. The numbered rectangles indicate the regions used in Fig. 3.




Vehicle Standards Implementation™ ™

HDV emission standards
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A question Is raised ‘“ﬂl

B How are the effects of these measures on
vehicular emissions?

B In order to answer this question, it Is
Important to understand the emission
characteristics of vehicles under actual
running conditions.
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B Purpose of this work

= To examine the real-world emission levels of
vehicles of various technologies using a PEMS,
and based on which to develop a vehicle
emission data set for China.

B Research focus in this work

» Light-duty gasoline vehicles (LDGVSs)
* Diesel trucks (DTs)
* Rural vehicles (RVS)
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Beijing LDGVs 21. 4km

"ETHE PRI BIAT \ ] I
\Y i | I
\ - B i FEEF,
1 N k1 . AR
LB | W S e T
1 - EiAs ! =
the 2nd-ring road e
i e
I e SLES T
ol
EERE
"=k 3T E
ek ,1
ssthedth-ring
31 @eﬂlﬁ
m—I ; ST
the 3rd-ring roadss:#= 5
SR SRETHSH
TrERsE et .
1 Jing-jin-tang Highway
rEEEAE ST RIRTE
TR
rEe i
i M0 -
:-.___;__ e I il LEE e T
v 7
i /,r -y n
E:s-—rfﬂliLl’_‘¢ X D
i'an DTs
i
B8
s At KR
FEEF
i 4 F 5Tl
o T
3745 A iEl
/%gﬁqﬁt#’ BT
Mﬁﬁiﬁﬂ@ﬁ”ﬁ o~
& -~
| — —%tﬁi'ﬁ:z"-zﬁ?g( S| M

My
. bt
S eLEET
L el =
T e

Gt

"EFaE

: 'ﬁi‘F@[

o TP
Sk taﬁﬁlﬁﬁmﬂj
= L 4
- EEmEE : -f_;ggggg b=
o } T

Tsmghua University




On-road testing for different vehicle was X

carried out in Beijing, Xi’an and Shenzhem = |

LD Truck

Totally, 152 vehicles have been tested in China
(Beijing, Xi’an and Shenzhen) sty



Number of the measured vehicles by typein %

gy R
the three cities e “ﬂ o
Beijing Xi’an Shenzhen
LDGVs
20 (LEuro0,8Euroll, 6 20 (1 Euro 0,5 Euro I,
Euro Il and 5 Euro IV - 11 Euro Il and 3 Euro
vehicles) [11 vehicles)
DTs
Light-duty 29 (1 Euro 0, 5 Euro |,
20 Euro Il and 3 Euro -
[11 vehicles)
Medium-duty 28 (10 Euro I, 11 Euro Il 9 (6 Euro | and 3 Euro ]
and 7 Euro 1) 11 vehicles)
Heavy-duty 26 (6 Euro 1, 5 Euro 11 ]
and 15 Euro 111)
RVs

3-wheelers(3-w) 10

4-wheelers(4-w) Tsinghua University
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Kilometer traveled-based EFs of LDGVs with e

different emission control technologies ® i !

a) speed (km/h) b) CO (g/km) c) HC (g/km) ie d) NOx (g/km)
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B LDGVs with Euro I, Euro I,

Euro Illl and Euro IV
technologies can achieve
a reduction in CO
emissions by 67%, 83%,
91% and 98% respectively
compared to Euro 0
LDGVs;

75%, 90%, 97% and 99%
reduction in HC emissions,
respectively;

and 52%, 85%, 93% and
98% reduction in NOx
emissions, respectively.
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Kilometer traveled-based EFs of LDDIs with™%

different emission control technolog |es“ﬂl

B Compared to Euro O LDDTSs, the emission factors of
CO, HC and PM, c for Euro Ill LDDTs are lower by
85.8%, 30.8%, 93.5%. The NOx EFs of LDDTs increase
as the emission control technology improves.

a) speed (km/h) b) CO (g/km) c) HC (g/km) d) NOx (g/km) e) PM2.5 (g/km)
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Fuel consumption-based EFs of LDDTs with

‘-.

different emission control technologieé“"ﬂ-_-- -{*'

B The fuel consumption-based EFs of CO, HC and PM, ; also
deceased gradually as the emission control technology
Improves, but the NOx EFs show a reverse trend.
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Kilometer traveled-based EFs of MDD [.s with™

different emission control technologies ¥ 5 7

B The CO, HC and PM, c EFs of Euro Ill MDDTs are 53.3%, 66.3%
and 82.1% lower than that for Euro | MDDTs, respectively.

B There is no significant reduction in NOx emissions for advancer
vehicle technologies.

a) speed (km/h) b) CO (g/km) c) HC (g/km) d) NOx (g/km) e) PM2.5 (g/km)
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Fuel consumption-based EFs of MDDTs W|th

different emission control technologies ﬂ T aal I
B The CO, HC, NOx and PM, ; EFs of Euro Ill MDDTs decrease by 58.6%,
68.7%, 11.0% and 81.8% compared to their Euro | counterparts.

B The magnitude of the reduction in the NOx EF is the smallest as the
vehicle emission control technology improves from Euro | to Euro lll.

a) CO (g/kg) b) HC (g/kg) c) NOx (g/kg) d) PM2.5 (g/kg)
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Kilometer traveled-based EFs of HDDTs W|th

different emission control technoloqgies ﬂ 375 '

B The EFs of CO, HC, and PM, : of Euro Il HDDTs decreased by 63.7%,
64.5%, and 86.3% compared to those of Euro | HDDTs, but the NOXx
EF increases by 9.5%.
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Fuel consumption-based EFs of HDDTs W|th

different emission control technolog ﬂ gl I

B The fuel consumption-based EFs of CO, HC, and PM, : of Euro Il
HDDTs decreased by 61.4%, 63.2%, and 85.2% respectively compared
to those of Euro | HDDTSs.

B Anincrease in NOx emissions (12.6%) is also observed as the vehicle
technology improves from Euro | to Euro lll.

a) CO (g/kg) b) HC (g/kq) c) NOx (g/kqg) d) PM2.5 (g/kq)
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Kilometer travel-based EFs of RVs ‘“ﬂml "

B Generally, the EFs of 4-w RVs are higher than
those of 3-w RVs.

a) speed(km/h)  b) CO(g/km) c) HC(g/km) d) NOx(g/km:  d) PM;s(g/km)
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B RVs have the similar g/kg-emission factor as to
LDDTs;

B According to our previous study , RVs contributed
3.4% CO, 3.7 % HC, 17.8% NOx, and 11.0% PM,: to
the total vehicle emissions in 2005.

B Therefore, the emissions from RVs should be paid
more attention.
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Conclusions

B Compared to Euro 0 LDGVs, Euro IV LDGVs can
reduce CO, HC and NOx emissions by more than 90%.
Therefore, China should promote more stringent
emission standards, and at the same time accelerate
the scrappage of the vehicles with Euro 0 technology;

B The PM, . emission factors of Euro Ill diesel vehicles is
more than 80% lower than those of Euro | diesel
vehicles. But little reduction benefit for NOx EF is
observed, especially for light- and heavy-duty diesel
trucks.
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Conclusions

B RVs' EFs are comparable to those of Euro Il
LDDTs. RVs could be potentially important
because of their high population and poor
emission control technologies, and more attention
should be paid to control their emissions;

M This study is a start. Further work on vehicular
emissions in China needs to be done.
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