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INTRODUCTION
Precise measurement of fine and ultra-fine particles in the ambient air is a challenging aspect in the field of air quality monitoring.
Although, current particulate matter standards are based on mass concentration, particle number concentration may be a critical
arameter in relation to the effect of particulate matter on human health. No single current instrument allows the measurement of the
P P g
complete wide distribution of particle sizes (from ultra-fine to coarse fractions) present in ambient air. This work reports on the| | New Particle Counter
development of a new real-time particle counter capable of measuring particle number concentrations in the coarse, fine, and ultra-fine
ranges, from i0 pm down to 10 nm in various size fractions. The instrument works on the principies of light scattering and condensation
nucleus counting. Provision is made for gravitational measurements & chemical analysis of the deposited particles, as well as continuous -
data logging to a Personal Computer.
r FEATURES
The new instrument has been deployed at an urban centre monitoring site courtesy of Birmingham City Council during the summer 2002.
It has been collocated with a TSI Condensation Particle Counter (size range 7-1000 nm), a TEOM, and a Partisol. Particle number| | Size classification between 10 nm and 10 pm
concentrations in the size sections of 10-360 nm, 360-500 nm, 500 nm-1 pm, 1-2.5 pm, and 2.5-10 pm have been measured and mass of " 3
. ; ; . 5 ¢ . . Concentration range: 0.1 to 400,000 ¢cm
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particles in these size sections has been computed. The resultant data have been analysed in relation to meteorological parameters
ollution sources, and traffic parameters. Comparison of the instruments shows that the new counter shows excellent agreement with the . Calculated mass concentration
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TSI CPC in the sub micron size range. Although the mass concentrations derived from the new instrument are comparable with that of the . Additional gravimetric mass concentration
Partisol and TEOM, certain differences are observed during some periods. Possible reasons for these differences are also discussed.
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B 7 . Formation of particles of size less than 0.1 pm is enhanced with increasing Relative
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i Fi 1 Humidity but a decreasing trend is observed in the subsequent ranges (Fig. 9).
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Meteorological Data observed at the monitoring site during the Variation of Size sud Volumie distéibutions of ambient aerosols with fraction dominated during off-peak hours which could be attributed to coagulation
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