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Airborne particles are well known to produce detrimental effects on human health, and children are especially
vulnerable to such environmental exposure [1]. During the classes grade-schoolers spend a significant amount of time
indoors. The common sources of indoor aerosol are closely related to human personal activity [2, 3]. In order to
evaluate indoor aerosol particle exposure among pupils at elementary schools, several schools from different Vilnius
county district locations were selected. The aerosol particle number and mass concentrations (PNC and PMC) were
measured both inside and outside of the studied buildings. Measurements of outdoor aerosol concentrations were
carried out in order to study the influence of the outdoor environment upon the indoors, as well.

A condensation particle counter (CPC, TSI model 3007) was used for measuring aerosol total particle number
concentration (PNC1) up to 10 nm of size. Optical particle sizer (OPS, TSI model 3330) was used for measuring aerosol
particle size distribution in the range from 0.3 to 10.0 µm, PNC2 and PMC. The indoor measurements were conducted
in the classrooms during the lessons and in the corridors during the lessons and lesson breaks. The typical measurement
duration lasted for 10 min. In order to meet the specific technical requirements for CPC measurement outdoors (air
temperature – above 10 oC and relative humidity – below 70%), the outdoor air was sucked through an open window
into the room up to 3 min. The outdoor aerosol concentration levels were characterised by settling of these extreme
values during the induced draught conditions.

During the 2017 autumn measurements, outdoor aerosol PNCs1 (measured by CPC), PNCs2 and PMCs (measured
by OPS) varied in the ranges of 2600-17000 cm–3, 30-2890 cm–3 and 9-100 µg·m–3, respectively. Indoor aerosol PNCs1,
PNCs2 and PMCs varied in the size range of 1800-24160 cm–3, 13-390 cm–3 and 12-274 µg·m–3, respectively. The levels
of indoor aerosol particle concentrations in schools were higher than the outdoor ones and were influenced by the
aerosol particle sources inside the building, such as cooking activity in the canteen and school-graders activity in the
corridors during the lesson breaks. Measurement areas inside the school can be ranked according to the highest PNC
values at the dining room entrances (not in every school) reached up to 70000-77000 cm–3, in the corridors during the
lesson breaks – up to 36000-44900 cm–3 and in the classrooms – up to 17000-24160 cm–3. The elevated levels of aerosol
PNCs2 and PMCs was also depicted in the corridors during the lesson breaks and in the classrooms, equipped with soft
furnishing and carpets. Indoor aerosol PNCs1 were more susceptible to the outdoor aerosol concentration increase in the
elementary schools, located in the areas, exposed to a comparatively high level of outdoor air pollution.
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