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Ultrafine Particle Number Concentration and Size Distribution of Vehicle

Exhaust Ultrafine Particles

LU Ye-qiang', CHEN Qiu-fang®, SUN Zai’,CAI Zhi-liang’ , YANG Wen-jun’

(1. Youngman Automotive Institute, Hangzhou Vocational and Technical College, Hangzhou 310018, China; 2. College of Metrology &
Measurement Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract: Ultrafine particle (UFP) number concentrations obtained from three different vehicles were measured using fast mobility
particle sizer (FMPS) and automobile exhaust gas analyzer. UFP number concentration and size distribution were studied at different
idle driving speeds. The results showed that at a low idle speed of 800 rmin ", the emission particle number concentration was the
lowest and showed a increasing trend with the increase of idle speed. The majority of exhaust particles were in Nuclear mode and Aitken
mode. The peak sizes were dominated by 10 nm and 50 nm. Particle number concentration showed a significantly sharp increase during
the vehicle acceleration process, and was then kept stable when the speed was stable. In the range of 0. 4 m axial distance from the end
of the exhaust pipe, the particle number concentration decayed rapidly after dilution, but it was not obvious in the range of 0. 4-1 m.
The number concentration was larger than the background concentration. Concentration of exhaust emissions such as CO, HC and NO
showed a reducing trend with the increase of idle speed,which was in contrast to the emission trend of particle number concentration.
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Table 1  Parameters for the tested vehicles
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Table 2 Particle number concentration at different speeds
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Fig. 1 Particle number concentration at different speeds and modes
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Fig. 2 Emission particle size distribution at different speeds
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Fig. 3 Audi vehicle emission particle size evolution during the acceleration process
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Fig. 4 Particle number concentration at different horizontal distance from the exhaust pipe
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