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Experimental Study on Ultrafine Particle Characteristics Exhausted from Various

Fuelled Vehicles
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Abstract: The fine particle size distribution characteristics obtained from a diesel taxi, a diesel light bus, a gasoline private car and a
liquefied petroleum gas ( LPG) fuelled taxi were carried out on a chassis dynamometer system. T he measurements were performed at
different driving modes, i.e., with low and high idling and from 10 km*h™ ' to 70 km*h™ ', 4 eruise operations using the instrument
SMPS for collecting particles of 0.015~ 0. 7Hm diameter in range. It was found that different fuelled vehicles and different driving
modes characterize considerable differences in size number and mass concentration distributions. Diesel vehicles contribute much more
nuclei and accumulation mode particles of 30~ 150 nm, while LPG and gasoline fuelled vehicles exhaust much more nuclei mode
particles of 15~ 30 nm. Overall, dieselfuelled vehicles exhaust much more particles number and mass than gasoline and LPG fuelled
vehicles; In the present study, diesel vehicles exhaust the ranges of total SMPS particle number, mass concentration with ( 0.3~

3.6) x 10° number*em™ %, 0. 03~ 0.6 Hg*em™ ? respectively, and gasoline and LPG fuelled vehicles exhaust 2.3 x 10*~ 1.2 x 10’
numbersem™ *, 8% 1073~ 0.1 Hgeem™ %; 8.2x 10°~ 8.8 x 10° numbertem™ 3, 1.7x 107 *~ 0.09 Hg*em™ *, respectively; For all
types of vehicles, the particle number and mass concentrations are small at low-idle and low-speed-driving modes, and are large at
high-idle and highrspeed-driving modes. They generally increase with the vehicle speed increasing from 10 to 70 km=h™ '.

Key words: chassis dynamometer: diesel: gasoline; liquefied petroleum gas( LPG): driving cycle: fine particle; ultrafine particle
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Table 1 Parameters for the tested vehicles
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Fig. 1 Schematic diagram for particle measurement
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Fig. 3 SMPS particle normalized number and mass concentration

at different driving modes for diesel taxis

15-50nm [ 15~100nm I 15~7000m

11409
1E+08

1E+07
1E 106
1E+05 |
1E+04
1E+03 | | |
IE 102 LE i B 2 z 1

LI HI 10 30 50 70

JEATEE km -t

30.24

; 0.16 ’—H FH
0.08

;o oo

10 30
JEATHHEF fkm !

feeem™

dN
gl

B4 S/ BETRFNET IR T &) SMPS (R 8 @ fn R 8 ik E
Fig. 4 SMPS particle normalized number and mass concentration

al different driving modes for diesel light bus
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Fig. 5 SMPS particle normalized number and mass concentration

at different driving modes for private car
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Fig. 6 SMPS particle normalized number and mass concentration

at different driving modes for LPG taxi
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