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Study on Characteristics of Particulate Matter Suspension in Indoor
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Abstract This research investigates the properties of a particulate matter (PM) suspension in accordance
with occupants' activity through a simulation chamber experiment that reflects the indoor
characteristics. Experimenters move across the simulation chamber at a pace of 1 m/s (walking case),
2 m/s (jogging case), and 3 m/s (running case). Then, the PMip and PM2s concentration that increases
due to the suspension resulting because of the experimenters' activity is measured. During the
experiments, the simulation chamber condition is set at as follows: dust surface mass is 0.3 g/nf,
temperature is 20~25C, and humidity is 45~50%. Then, the PM suspension factor, the ratio of airborne
PM mass above the suspension site to its surface mass, is analyzed at the respective activity conditions.
Both the PM suspension concentration and factor tend to show a linear increase as the moving speed
of experimenters' increases. At the respective walking, jogging, and running conditions, the PMio
suspension concentration is 7.3 ug/m’, 17.6 ug/n’, and 26.7 ug/m’; the PMas suspension concentration is
3.0 ug/nf, 4.7 ug/n’, and 5.2 ug/m’. Furthermore, the regression equations between (1) experimenters'
moving speed and suspension concentration and (2) experimenters' moving speed and suspension factor
are suggested. The accuracy of regression equations is 99% for PMio and 97~99% for PMas.
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Fig. 1. Inside the simulation chamber for particulate
matter suspension experiments.
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Fig. 2. Changes in PMjo concentration in the chamber

under each activity condition: (a) walking (b)
jogging (c) running
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Table 3. Properties of PM suspension depending on
occupant activities.

Activity Walking Jogging Running
Suspension time 3 min. 1 min. 30 sec.
Air velocity [m/s] 0.06 0.09 0.11
Suspension | PMio 7.3 (£0.6) | 17.6 (£6.8) | 26.7 (£6.7)

conc.
[ug/mf] PMzs| 3.0 (£1.1) 4.7 (£2.6) 5.6 (£1.2)
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C
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R= 3)

Chefore

R: PM concentration increase ratio

Chefore: initial concentration before occupant’s
activity

Ciuspension: suspension concentration after

occupant’s activity
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Fig. 3. Changes in PMzs concentration in the chamber

under each activity condition: (a) walking (b)
jogging (c) running
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