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Abstract

This article aimed to examine the capability of portable air purifiers to reduce indoor fine
particulate matter (PM) concentrations in situations where PM originated from outdoor sources.
The performance of the air purifier was evaluated under different environmental conditions,
including varying room air leakage rates between indoor and outdoor environments and different
outdoor PM levels. A mathematical modeling approach based on the mass balance equation for
a completely mixed flow reactor (well-mixed room model) was employed to simulate variations
in indoor PM concentrations in a 12 m2 room over a period of 0-2 hours. The simulation scenarios
were constructed under the following assumptions: no indoor sources were present; all PM
originated solely from outdoor environments; and the air purifier used in the model was
appropriately sized for the room. The model predictions showed that increasing room air leakage
rates and higher outdoor particulate matter concentrations significantly reduced the ability of the

air purifier to maintain indoor PM concentrations at levels considered safe for occupants.

Keywords: Fine particulate matter; Portable air purifier; Air leakage; Indoor air quality (IAQ)
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