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Condensation particle counters (CPCs) measure the integral particle number concentration of 
aerosol particles larger than a certain threshold diameter in the submicrometer size range. 
Because of the convenience of their operation, CPCs represent the most frequent used 
measurement instrument in atmospheric aerosol research. These counters are widely spread on 
measuring sites in Europe. Concerning their measurement properties, CPCs are characterized 
by the lower particle detection threshold diameter (so called dp50) and their maximum 
asymptotic counting efficiency for particles larger than about 40 nm. Depending on the type of 
aerosol investigated and on the number concentration, these two parameters can become worse 
in the course of weeks to months of operation, because the CPCs get contaminated. The dp50 
might increase by several nanometers and the maximum asymptotic counting efficiency can fall 
below 90 %, sometimes even down to 70 %. In this case, the CPC must be checked, cleaned, 
and calibrated. 

In the framework of the EU project ACCENT, an integrating activity for quality assurance of 
atmospheric measurements is made. As part of this work package, in November 2006 (061112 
to 061121) a CPC calibration workshop was conducted at the Leibniz Institute for Tropospheric 
Research in Leipzig, Germany. First, all instruments were checked for proper functioning and 
correct sampling flow rates. Seven instruments which were broken or contaminated had to be 
repaired and cleaned at the institute’s workshop. All together 34 CPCs from 19 institutions in 
14 European countries were checked and calibrated, partly twice. Therefore a multiple counter 
calibration setup was used (cf. Hermann et al., 2007). The particle number concentration 
measured by each CPC was compared to the reading of an aerosol electrometer, which can be 
considered as an absolute standard in this context. For each CPC at least two calibration curves 
with either sodium chloride, silver, or sulfuric acid particles were conducted. Raw data were 
corrected for electrometer offset, coincidence in the CPC optics, and diffusional losses in the 
sampling lines. The resulting final two counting efficiency curves for each CPC were averaged 
and a fitting function was applied to the data. Thereby the following equations were used to 
derive the counting efficiency „eta“ as function of the particle diameter „dp“: 

for the CPC models 3025  eta = a - b / (exp(c * log(dp)) - d) 

for all other CPC models, called „3010“ eta = a - b / (1.0 + exp((dp-c) / d)) 
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Mean CPC counting efficiencies calibrated in the ACCENT workshop in November 2006 
(data of the four new TSI CPCs 3781/3782 are not displayed) 

 

 
 

 



 
 
 
 

 

 



 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



ACCENT - S/DMPS Workshop - WP11 – Quality Assurance  
 
Andi, hier dein Text bitte. ☺ 
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