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Quantitative evaluation method of vehicle emission in urban region

GUO Dong, GAO Song, ZOU Guang-de, TAN De-rong, WANG Xiao-yuan, SHAO Jin-ju
(School of Transportation and Vehicle Engineering,
Shandong University of Technology, Zibo 255049, Shandong, China)

Abstract: The on-board emission test platform of vehicles was put up, and the actual emission
data were obtained. The specific power divisions of light-duty vehicles were carried out, and the
quality emission ratios of three emission pollutants were gotten. Based on OD data back-stepping,
speed and acceleration were taken as input parameters, and the total emissions and emission ratios
of vehicles in urban region were calculated by using emission model and traffic simulation model.
Calculation result indicates that during late-peak period, the hour emissions of CO, HC and NO,
are 163.364 7, 19.453 9 and 77. 701 8 kg respectively. CO emission ratios of light-duty vehicles,
middle-duty vehicles and busses are 65. 45%, 29. 57% and 4. 98% respectively. HC emission
ratios of light-duty vehicles, middle-duty vehicles and busses are 57.68% , 26.03% and 16.29%
respectively. NO, emission ratios of light-duty vehicles, middle-duty vehicles and busses are
48.11%, 4.63% and 47.26% respectively. Light-duty and medium-duty vehicles are the
emission control emphases of CO and HC, and busses are the emission control emphasis of NO,.
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Tab.1 Vehicle parameters

A A O TR RAR/ km | R FHLHEE/L
ik Gix 2001 42 000 1.6
21 CA7201 2004 35 000 2.0
ik Gix 2002 23 000 1.6
T I 5% 5 2002 28 000 2.4
T 0 555 3 2006 20 000 2.4
Wik H3 2008 18 000 2.4
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Fig.1 Test platform
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Fig. 2 Force analysis
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Tab. 2 Specific power divisions and quality emission ratios

of light-duty vehicles mg e s7!
R/ tEE 7]
43I
(kW - =1 CO HC NO,
1 V<<—10 1.902 5 0.067 3 0.343 7
2 —lo<V<<—2 2.091 8 0.103 0 0.504 6
3 —2< V<0 2.541 9 0.159 3 0.556 2
4 0<<V<<2 1.823 7 0.232 3 0.585 5
5 2<V<5 2.353 3 0.189 6 0.691 6
6 5<V<C9 2.245 1 0.259 2 0.821 6
7 9V <13 2.696 4 0.318 0 1.090 6
8 13V <17 4.072 5 0.438 3 1.176 4
9 17V <20 3.997 9 0.547 2 1.358 8
10 20V 4.513 5 0.517 4 1.451 4
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Fig. 3 Traffic simulation zone
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Fig.4 Topological structure
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Tab.3 OD data veh
X 3 1 2 3 4 5 6 7 8 9 10 11 12 13 17 H1
1 390 50 150 30 20 90 20 20 20 20 20 20 850
2 150 20 100 10 10 80 60 40 40 200 335 200 | 1245
3 88 120 110 10 10 46 40 80 40 20 40 20 624
4 50 140 50 110 80 188 120 200 100 230 324 180 | 1772
5 10 10 10 30 108 60 200 68 40 20 20 20 596
6 10 10 10 10 10 10 10 10 10 10 10 10 120
7 35 70 30 200 10 10 0 80 60 60 80 60 695
8 0 0 0 0 0 0 0 0 0 0 0 0 0
9 114 160 | 180 350 20 10 80 60 180 244 330 160 | 1888
10 54 120 80 160 10 10 10 10 160 204 260 180 | 1258
11 35 120 80 210 20 15 140 60 120 20 120 100 | 1040
12 120 380 | 180 410 60 20 80 60 170 90 218 210 | 1998
13 95 140 40 180 10 10 150 40 230 190 110 150 1 345
51 Fn 761 1 660 730 1910 300 303 934 680 1178 790 | 1336 | 1689 1160
x4 ZERR 3.2 S EBIHEREEA
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Tab.5 Quality emission ratios mg-* s
- B 53 5 W B 5~7,
o 55
b IN
CcO HC NO, A &;} f;)gﬁgﬁtwu
24 2.224 0 0.223 3 0.665 5
R 7R 3.192 4 0.320 2 0.203 4 w7 2 HE i LE )
$929.57%
NHE 4.843 5 1. 805 3 18.708 5
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