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Correlations of Light-duty Gasoline Vehicle Emissions Based on VMAS and CVS

Measurement Systems

WANG Hong-yu', HUANG Cheng”*" , HU Qing-yao”*, LI Li**,CHEN Yong-hang', XU Jian'

(1. School of Environmental Science and Engineering, Donghua University, Shanghai 201620, China; 2. Shanghai Academy of
Environmental Sciences, Shanghai 200233, China; 3. State Environment Protection Key Laboratory of Formation and Prevention of the
Urban Air Complex, Shanghai 200233, China)

Abstract ;. Gaseous emissions from 25 State 2-5 light-duty gasoline vehicles were tested by Vehicle Mass Analysis System ( VMAS) and
CVS (Constant Volume Sampling) system, respectively. The correlations of emission factors of tested vehicles measured by these 2
methods were analyzed. The results showed that emission factors of light-duty gasoline vehicle had a decreasing trend with the promotion
of emission standard. There were some high-emitting vehicles in the fleet of tested State 2 and State 3 vehicles, but fewer in State 4 or
Stated 5 vehicle fleet. The correlations of the emission factors measured by the 2 methods deteriorated with the promotion of emission
standard. The relative bias of CO and HC + NO,_ emission factors measured by the 2 methods reached 197% and 177% , respectively.

The correlation coefficient of emission factors of higher-emitting vehicles was 0. 75-0. 85, while that of lower-emitting vehicles was only
0. 46. If tighter emission standard of in-use light-duty gasoline vehicle was adopted, the false positive rate of measurement results by
VMAS would rise significantly. In summary, VMAS method is hard to be applied in the emission measurements of light-duty gasoline
vehicles with stricter emissions standard. It is necessary to conduct more studies on sophisticated in-use vehicle measurement system.

Key words :vehicle emission; light-duty gasoline vehicle; emission factor; VMAS; CVS
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Table 1  Information of tested vehicles

oo HEEC HTAER REHLHER TRRERE RETE

L A /L x 10*/km /kg
1 2 11 2.0 130. 1 1863
2 H2 14 1.8 25.5 1490
3 H2 9 2.5 22.9 2398
4 H2 10 1.6 21.6 1425
5 [H2 12 1.4 17.6 1475
6 2 11 1.6 16.5 1385
7 H2 12 1.6 14.0 1390
8§  H2 8 1.8 10.9 1795
9 2 10 1.6 10.3 1435
10 [3 5 1.5 22.8 1575
11 HE3 7 2.0 18.3 1875
12 [E3 7 1.6 9.8 1754
13 [H3 5 1.5 5.4 1545
4[4 5 2.0 19.4 1882
15 [E4 3 1.4 14.0 1550
16 [#4 3 1.6 12.7 1750
17 [H4 5 1.8 8.3 1840
18 [H4 2 1.5 8.1 1585
19 [H4 7 1.4 6.5 1550
20 [H4 2 1.6 6.2 1770
21 [H4 3 1.6 3.2 1718
22 [H4 2 2.0 2.7 1882
23 [H4 2 1.4 1.7 2060
24 [H5 1 1.5 5.8 1510
25 [H5 1 2.0 4.6 2020
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Table 2 Emission factors of tested light-duty gasoline vehicles under ECE-1 and ECE + EUDC cycles by CVS
. e ECE-1/g+km ™! ECE + EUDC/g-km ECE-1/(ECE + EUDC)
Lt HERIRIE (6[0) HC NO, co HC NO, co HC NO,
1 [ 2 3.53 0.52 1.12 1.75 0.24 0. 62 2.01 2.21 1.79
2 2 4.52 0.78 1.03 2.71 0.45 0.85 1.67 1.72 1.20
3 2 0.07 0.02 0.32 0.02 0.01 0.37 4.11 4.00 0.85
4 [ 2 28.97 2.02 0.99 20. 86 1. 50 1.34 1.39 1.35 0.74
5 [ 2 0.54 0.28 0.16 0.25 0.08 0. 06 2.20 3.50 2.60
6 [ 2 7.30 1.59 1.94 5.91 1.13 2.26 1.24 1.41 0.86
7 2 9.57 1.57 1.52 6.94 1. 14 1.52 1.38 1.38 1.00
8 [ 2 5.96 0.42 0.17 1.98 0.11 0.17 3.02 3.96 1. 00
9 2 9.68 1.90 1.13 5.89 1.09 1.30 1. 64 1.74 0. 86
10 [ 3 29.68 2.34 0.73 14.29 0.79 0.53 2.08 2.98 1.38
11 [ 3 9.80 1.98 3.02 10. 51 1.53 2.47 0.93 1.29 1.22
12 [ 3 2.12 0.19 0.14 1.22 0.04 0.05 1.73 5.13 2.92
13 [ 3 4.24 0.52 0.41 0.45 0.05 0. 05 9.47 9.50 7.47
14 [ 4 1.43 0.13 0.11 0.42 0.01 0.03 3.39 8.88 3.35
15 [ 4 4.20 0.13 0.01 0.70 0.03 0.07 5.99 5.28 0.20
16 [ 4 3.28 0.20 0.33 1.23 0.03 0.09 2.66 7.04 3.70
17 [ 4 3.69 0.34 0.01 0.36 0.04 0.01 10. 12 7.89 0.95
18 [ 4 2.98 0.30 0.39 0.94 0.04 0.14 3.19 6.71 2.68
19 [ 4 4.17 0.33 0.03 1.77 0.12 0. 09 2.35 2.76 0. 40
20 [ 4 0.31 0.02 0.01 0.07 0.00 0. 00 4.30 9.82 1.83
21 [ 4 0.31 0.07 0.07 0.04 0.01 0.02 7.57 6.74 3.78
22 [ 4 0.40 0.05 0.03 0.73 0.01 0. 09 0.54 8.50 0. 40
23 [ 4 2. 11 0.43 0.29 1.03 0.07 0. 06 2.04 5.80 4.51
24 [ 5 0.48 0.11 0. 06 0. 08 0.01 0.02 5.69 7.81 3.76
25 5 1.20 0.15 0.01 1.97 0.03 0.01 0.61 5.43 1.34
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