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Schoolchildren exposure to PM 

Indoor air quality in educational

buildings is of great importance

since children and students spend a

large part of their time in the

classrooms.

The city of Niš is the center of

Southeastern Region of the Republic

of Serbia and the second biggest city

in the country.

This work presents the results of an

ongoing study on schoolchildren

exposure to PM in the city of Niš.
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Study area

The city area is 

in the valley 

closed from 

three sides, at 

average height 

of 200 m above 

the sea level. 

Niš has 

continental 

climate with 

average annual 

temperature of 

about 11.2C.
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Measurement period and location

PM mass concentrations were measured during

winter period, from 20 March to 4 April 2013, at

primary school VK located in the Niš city center.
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Measurement period and location

Primary school VK located on a busy street in the 

Niš city center.
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Measuring equipment

• The European reference low 
volume samplers, Sven/Leckel 
LVS3, with size-selective inlets 
for PM10 and PM2.5 fractions, 
were used to collect particulate 
matter in indoor and in ambient 
air. 

• GRIMM EDM 180 dust monitor,  
based on the optical light 
scattering technology is used 
for simultaneous real-time 
measurement of ambient PM 
(PM10 and PM2.5) levels  
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Measuring equipment

In accordance with the Air Protection Law authority over

the national network for air quality monitoring in the

Republic of Serbia has the Serbian Environmental

Protection Agency (SEPA).

SEPA nowadays operates the network with 40 automatic

monitoring stations (AMS) included. Two of them (AMS Nis

Traffic, and AMS Nis Urban) are installed in the city of Niš.

The AMS Nis Traffic is situated in the city center, in a

residential area, near a major avenue with heavy-traffic.

This AMS contains GRIMM EDM 180 dust monitor, for real-

time monitoring of PM10 and PM2.5 concentrations.
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The AMS Nis Traffic is situated in the city center, in a 

residential area, near a major avenue with heavy-traffic.

Measuring equipment
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Results and discusion

The daily mean PM10 level in the school was 54.6 g/m3.

The daily mean PM10 level in the ambient air was 47.9 g/m3.
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Results and discusion

Average annual 

concentrations of PM10 in 

the Republic of Serbia 

(SEPA annual report 2010) 

AMS Nis 

Traffic
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Results and discusion

Average annual 

concentrations of PM10 in 

the Republic of Serbia 

(SEPA annual report 2014) 

AMS Nis 

Traffic
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Results and discusion

The daily mean PM2.5 level in the school was 38.5 g/m3.

The daily mean PM2.5 level in the ambient air was 41.4 g/m3.
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Results and discusion

• The exceeding of daily limit value for PM10 in 

ambient air occurred during 35% days. 

• The exceeding of daily limit value for PM10 in the 

school occurred during 59% of days.

• The exceeding of daily limit value for PM2.5 in 

ambient air occurred during 71% of days.

• The exceeding of daily limit value for PM2.5 in the 

school occurred during 88% of  days. 
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Results and discusion

The average PM10 I/O ratio was 1.57 during teaching hours,

and 1.00 during no teaching hours. Strong correlations

between indoor and outdoor PM10 concentrations during no

teaching hours (r>0.8) was observed.

Teaching hours No teaching hours
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Results and discusion

The average PM2.5 I/O ratio was 1.11 during teaching hours

and 0.90 during no teaching hours. Strong correlations

between indoor and outdoor PM2.5 concentrations during no

teaching hours (r>0.8) was observed.

Teaching hours No teaching hours
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Results and discusion

Strong correlations 

between indoor and 

outdoor PM 

concentrations during 

no teaching hours 

(r>0.8) were observed 

in the school. 

That points to 

considerable influence 

of air pollution with PM 

from the outdoor air. 



17

Results and discusion

Outdoor PM10 concentrations, together with the wind speed 

(WS), SO2 and NO2 concentrations at the AMS Nis Traffic 

(daily averages)
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CONCLUSIONS

This work presents one of the first attempts to examine the

impact of PM concentrations from ambient air to PM

concentrations inside the school buildings in the Niš city

center.

The most likely sources of PM in the Niš city center during the

winter are traffic and fossil fuels combustion.

High PM concentrations together with a large number of days

with PM concentrations over limits were observed in both the

indoor and outdoor environments.

High outdoor PM concentrations, limited ventilation, and

resuspension of particles are the most possible reasons for

the elevated indoor PM concentrations found in the study.
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CONCLUSIONS

The observed school environment in the Niš city

center offer low protection against the combustion-

related particles originated from the outdoor air.

The appropriate measures should be prescribed with

the aim to provide better air quality inside the school.

Further research should be continued in the summer

period in order to determine seasonal changes in the

concentrations of PM.



20

Thank you for your 

patience!


