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Real-time monitoring of indoor PM mass
concentrations

Monitoring of indoor PM mass concentrations is important for
human health risk assessments since most individuals in
developed countries spend the majority of their time indoors.

Automatic air particle monitors can provide insights into
particulate levels and temporal variability over short time
Intervals, which is not possible using gravimetric sampling
methods.

The aim of this study was to investigate the comparability
between the Iindoor PM,, mass concentrations measured
simultaneously with the two different monitoring instruments,
OSIRIS (Turnkey Instruments, Model 2315) and HAZ-DUST
EPAM-5000 (SKC Inc.).



Monitoring location
I

 Measurements were performed for a period of 50 days in the winter
of 2012. Automatic PM monitors were placed in the laboratory for
applied electronics at the Mining and Metallurgy Institute, in the Bor
town, at the east of the Republic of Serbia.
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Monitoring location

« The real-time aerosol monitors were collocated in the center
of the laboratory. There were 2-3 regular occupants in the
laboratory which had a volume of approximately 125 m3. The
laboratory was not carpeted, has windows surface of 3 m?,
and only one door that was usually closed.

 The 24-h average PM,, mass concentrations were obtained
also by using the LVS3 (SVEN/LECKEL) gravimetric sampler
with  PM10 sampling head, in the aim to assess the
comparability of results and sampling methods.



Monitoring equipment

« Turnkey OSIRIS air
particulate monitor gives a
continuous indication of
TSP, PM,,, PM,: and PM,
mass fractions.

« This monitor uses a light
scattering (diffraction)
technigue to determine the
concentration of airborne
dust in the particle size
range from about 0.4 pm to
about 20 pm.
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Monitoring equipment

EPAM-5000 i1s a light

scattering nephelometer

and filter gravimetric air
sampler. Size selective
sampling was achieved
by a single jet impactor
for  respirable  dust
(PMp). It can determine
the concentration of
airborne dust in the
particle size range from
about 0.1 um to about
100 um.

EPAM-5000

Electronic Monitor for Measuring EPA PM Criteria

Handy tool pouch

Removable cover —«{

Door for monitoring
with closed cover
(not visible in photo)

Interchangeable size-seleclive —
impactor (PM10, PM2.5, PM1.0,
or TSP)

24-hour
rechargeable

Accessible sensor compartment battery with
with clean air purging status indicator
Temperature-compensated
electronics with datalogging

R Easy 4-key

Large, easy-lo-read
display

— \ operation

c € Internal audible alarm

Rugged watertight
carry case



Monitoring equipment

ISMALL FILTER DEVICE LVS3

« The real-time aerosol monitors
were collocated in the middle =3
of the laboratory together with J
the LVS3 (SVEN/LECKEL)
gravimetric sampler that was
carrying PM,, sampling head.

* Quartz fiber filters (Whatman
QOMA 47 mm diameter filters)
were used throughout this
study for the collection of
particulate matter.
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Results

 We have compared PM;, mass concentrations provided by
OSIRIS and EPAM-5000 monitors in the whole period of the
measurements (1-hour averages). The regression equation
IS presented as:

y=0468*x—-0.71

 In the above equation, y expresses PM10 concentration

measured by the OSIRIS while X expresses PM10 mass
concentration measured by the EPAM-5000 monitor. The
results obtained by the OSIRIS monitor strongly correlated
(R2=0.61) with the results of the EPAM-5000 monitor.



Results
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Results

Table 1 - Statistics of 24-h average PMio concentrations (SD - standard deviation)

PM;io OSIRIS PMio EPAM-5000 PMio LVS3
Min 8.7 12.2 7.8
Max 258 533 48.2
Mean 14.0 28.5 19.8
SD 6.9 12.0 12.5

* OSIRIS monitor underestimated the 24-h average PM,, concentrations
(27%) compared to the reference gravimetric method.

- EPAM-5000 monitor overestimated the 24-h average PM,, concentrations
(35%) compared to the reference gravimetric method.



Results

* In order to more accurately calculate and display the temporal distribution of
PM mass concentrations, the measurements of automatic PM10 monitors
were calibrated following the method of *Ramachandran et al.

« The measurements of automatic PM10 monitors were scaled using a
specific calibration factor for each 24-hour period:

F=G/S

- Where F is the calibration factor, G is the 24-hour average gravimetric

PM10 concentration and S is the corresponding 24-hour average OSIRIS
or EPAM-5000 PM10 concentration.

 For each hour, the average PM10 concentration obtained by automatic
monitors was multiplied by this calibration factor.

*G.Ramachandran, J.L. Adgate, G.C. Pratt, K.Sexton, ‘Characterizing indoor and outdoor 15-minute average
PM, ¢ concentrations in urban neighborhoods’, Aerosol Sci Technol, 37(2003) 33-45.
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Conclusions

* Both of the air particle monitors used in this study proved to
be practical for PM;, measurements in the indoor
environments, as it is small, portable, and quiet enough not
to disturb the occupants of rooms where monitoring Iis
performed.

« The results from the present study indicate that both
monitors provide the 24-h average PM,, concentration of
acceptable accuracy, comparable to the reference
gravimetric method.



Thank You for Your patience!
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