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Project description 

Fine dust and aerosol particles affect the climate and people’s 
health and therefore monitoring of both is receiving more and 
more attention from scientists and regulatory agencies. One 
widespread technique to measure aerosol particles are optical 
aerosol spectrometers based on angular light scattering. These 
devices often use an external upstream aerosol drying system or 
require to be connected to a central heated sampling inlet to be 
able to measure the aerosol particle concentrations and size 
distributions accurately and reproducible. One of these devices is 
the FIDAS from PALAS GmbH, which can be connected directly to a 
central heated inlet or set up with an ancillary upstream dryer. 

In the course of the development of a new generation, small 
footprint, optical fine dust monitoring device (AQ Guard), Palas 
made an effort to downsize the whole measuring system and also 
the aerosol dryer with the aim to provide a device that is easy to 
facilitate and independent of central heated probe inlets (for 
example for difficult accessible or remote measurement sites). The 
critical point in downsizing, however, is the drying system. The aim 
of the measurement campaign at the Sphinx Observatory was to 
test two approaches for that: (i) a specially developed water 
content algorithm to calculate the water content in the aerosol and 
calculate the dry distribution from the undried one and (ii) a 
miniaturized dryer system. The water content algorithm was 
previously developed based on prior collected FIDAS measurement 
data at Puy du Dome (France). Jungfraujoch (JFJ) was chosen as a 
further testing location for both approaches, because it is situated 
in high alpine extreme conditions and the possibility to measure in 
clouds, which is particularly useful and interesting for the algorithm 
approach. 

The AQ Guard prototype device was mounted on the Sphinx 
Observatory terrace and a FIDAS as reference was connected to the 
central GAW aerosol inlet inside the Sphinx laboratory. 
Measurements of both devices were recorded and compared 

regarding fine dust mass concentrations (PM), total aerosol 
number concentrations and particle size distributions.  

The tests of water content algorithm (i) showed that the low sample 
flow of the AQ Guard ( 1 l /min compared to 5 l/min for FIDAS) 
seems to be too small to sample enough particles to get the counts 
necessary for a statistically sound algorithm output at the often 
very clean conditions at the JFJ. However, this could be solved with 
longer averaging times of the measured aerosol size distributions 
in the future. Nevertheless, a further development of the algorithm 
is necessary, for which the data collected provide a good basis. 

 

 

Figure 1. a: PM 10 values of the AQ Guard (in orange) mounted on 
the Sphinx terrace without (a) and with (b) drying in comparison to 
the FIDAS reference (in blue) in the Sphinx laboratory connected to 
the GAW aerosol inlet. Ambient relative humidity (in grey) is 
displayed as an indicator for general aerosol humidity and water 
content in the air.  
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The obtained PM 10 data for Sphinx terrace mounted AQ Guard 
with switched off aerosol drying in comparison to FIDAS reference 
in the Sphinx Laboratory is shown in Figure 1a. It can be seen, that 
in times of high humidity and fog the PM 10 value of AQ Guard is 
too high. In contrast, with the aerosol drying system turned on 
(Figure 1b); both devices are in good agreement. In general, the 
tests of the downsized aerosol dryer showed promising results and 
the dryer did not fail during phases of the various extreme ambient 
conditions with very high relative sub saturated humidity and 
supersaturated cloud conditions, during mostly freezing (sub-zero 
°C) temperature conditions. 
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