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Partlcle Slze Dlstrlbutlon of PM "'EmlSSlOIl from In usef'" Gasoline and. Dlesel

Vehicles /' | , / & S

WANG Rui-ning' ,.HU Qing-yao’, REN I"'Ion,g-“jluan1 MA Dong’, XU ‘Chor}gl , ZHAO Xi-gian', WANG Meng-
hao'%, XU Wei-biao', AN Jing-yu”,' HUANG Cheng

(1. School of Me(‘T'ldIllLdl and Automobile Englﬁeerlng, Shdngha‘i' Umvermty of Engineering Science, Shanghai 201620, China; 2. State
Environmént Protection Key Laboratory of Formation and Prevention of the Urban Air Complex, Shanghai Academy of Environmental
Sciences, Shanghai 200233, China; 3. State Environment Protection Key Laboratory of Vehicle Pollution Control and Simulation,
Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 4. School of Mechanical and Automobile Engineering,
Jiangsu University, Zhenjiang 212013, China)

Abstract: Particle size distribution and emission factors from 9 State 3-5 light-duty gasoline vehicles (LDGVs) and 15 State 3-5 heavy-
duty diesel vehicles (HDDVs) were tested in this study using a constant volume sampling ( CVS) system on a dynamometer. The
influences of driving cycles and emission control level on the PM emission factors and particle size distribution were analyzed. The
results show that the PM emission factors of the tested LDGVs and HDDVs were (4.1 £4.0) x 10" and (5.7 £4.3) x 10" kg™",
respectively; the HDDV PM emission factor was (14 +7) times less than that of LDGVs. Regarding LDGVs, the PM emission factor
under the extra high speed condition was much more than that of the other speed conditions at (5.1 +5.0) x10” km™", 11.7, 14.1,
and 7. 3 times more than that under the low, medium, and high speed conditions, respectively. Regarding HDDVs, the emission factor
under the high speed condition was 2.5 and 1. 4 times that under the low and medium speed conditions, respectively, and was mostly
of nuclei-mode particles. At the emission control level of State 3-5, the PM emission factors of LDGVs were (2.7 +1.7) x10", (2.6
£1.3) x10"”, and (1.6 £1.2) x10"” km ™", respectively, and those of HDDVs were (2.2 +1.2) x10",2.0x10", and (7.1 =
2.1) x 10™ km ™", respectively. With improvement in emission control level, the particle number emission control of LDGVs and
HDDVs generally showed a good downward trend. However, the emission of PM above 110 nm from LDGVs did not improve with the
emission control level. Although the quantity emission factor of HDDVs with particle size above 110 nm is relatively low, its harm to the
environment cannot be ignored, which should justify necessary attention.

Key words : particle size distribution; vehicle emission; emission factors; dynamometer chassis; PM pollution
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4 ARHEE Kl 201107 [ 4 103 1.8 e 90951 1680 WLTC
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Table 2 Average PM emission factors from in-use gasoline and diesel vehicles
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