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Ultrafine Particle Number Concentration and Size Distribution Measurements in a

Street Canyon

LI Xin-ling; HUANG Zhen, WANG Jia-song, TU Xiao-dong, YE Chun

(Center for Combustion and Environmental and Technology, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: A field experiment was conducted to measure concentrations and size distributions of particle (10 nm < D, < 487 nm) at four heights
in an asymmetric street canyon on Beijing East Road in Shanghai> China. It shows that particle number size distributions are bimodal or
trimodal lognormal in form. At a certain height in the range from 1.5 to 20 m, particle number concentrations and size distributions significantly
vary with the height. Particle number concentrations in nuclei mode drop significantly and the mode diameters shift to the larger diameter. The
variations of particle number concentration and size distribution in accumulation mode are less significant than that in nuclei mode. Particle
number concentrations and size distributions slightly change with increasing the height in the range from 20 to 38 m. Concentrations of CO and
PM, 5 were also measured. Power laws are found to be well fitted for the concentration decay of total particle number, total particle volume, CO
and PM, 5 . Due to the effect of the wind speed and direction, the total particle volume, PM, s and CO concentrations are lower for Test [

Chigh wind speed and step-up street canyon) than for test [ (low wind speed and wind channeling along the canyon), at the meantime, the
decay rates of the total particle number, the total particle volume, CO and PM, 5 concentrations for test | are lower than for test II . No matter
how the wind direction changes; the decay rates of the total particle number concentrations are larger than those of CO and PM, s, which
clearly shows that coagulation and deposition besides dilution processes affect the total particle number concentration.

Key words: street canyon; ultrafine particle; number concentration; size distribution; vertical decay rate
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Fig.1 Distribution of monitoring sites in vertical section

and air flow field in test | within street canyon
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Table 1  Average meteorological and traffic conditions

T H 05-30 05-31 11-23 11-24 11-25
T /Afien! 1780 = 240" 1660 + 150 1610 + 140 1778 + 260 1748 + 180
WAL E/ % 8+2 8£2 81 8+2 7+1

PRI /mes™! 3.3+0.9 2.9+1.0 1.6+0.2 1.4£0.3 1.6+0.4
U /°C 30.1+2.4 32.8+2.7 21.1+1.2 18.1+1.8 19.4+2.1
/% 38.5+6.2 41.1+4.4 38.2+3.1 30.7+5.2 35.6+5.6
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Fig.3 Vertical profile of particle mean number size distributions
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Fig.4 Fitted and measured particle mean number weighted size distribution at the height of 1.5 m
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Table 2 Measured averaged concentrations at increasing height from the ground

5 W T

W 11

1.5m 8m 20 m

38 m 1.5m 8 m 20 m 38 m

COx107%/m*+m™3 1.7+0.3 1.5+£0.2
PM, 5 /pg*m™>
TURLETHR B % 10° /1 *em ™3

PR R % 100 /nm® *em ™3

1.4+0.1
125.5+1.2 124.5+1.4 124.5+0.8 122.7+0.3 364.6+80.2 323.8+60.4 277.7+45.1 262.8+30.4
1.42+0.42 1.10+0.31 0.89+0.45 0.890+0.22 1.05+0.48 0.82+0.28 0.57+0.19 0.52+0.34
3.58+£0.82 3.57+1.02 3.57+0.4

1.3+0.1 54+1.2 4.5+0.6 3.4+0.8 2.7+0.5

3.72+1.24 5.15£1.02 4.87+1.17 4.18+x0.95 3.89+0.77
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