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Abstract

Introduction: Indoor air environments contain a wide variety of microorganisms such as bacteria, fungi, and viruses
in which some of them can affect the human health. Filtration is considered as one of the most common methods
to remove microorganisms in these environments. The purpose of current study was to investigation the neat and
photocatalytic HEPA filters performance at different face velocities and various intensity of UVC light source on
the reduction of airborne microorganisms.

Material and Method: After installation of the neat and photocatalytic HEPA filters in a closed-loop chamber,
suspension of Staphylococcus epidermidis and Bacillus subtilis bacteria with a concentration of 107 CFU / ml
were sprayed into the closed-loop chamber by nebulizer. Sampling of penetrated microorganisms from filters were
performed using the NIOSH 0800 method under ambient temperature 22+3°C, relative humidity 35+5%, and
different air velocity (0.1 m/s and 0.3 m/s) and UVC different radiation intensity (1 mW/cm2, 1.8 mW/cm2 and
no radiation (dark)) at 30 minutes time period. penetrated microorganisms density from filters was determined in
term of CFU/m’.

Result: There were no significant differences in the penetration rates of microorganisms at the dark mode between
the two neat and photocatalytic HEPA filters (p>0.05). The penetration rate of bacteria was significantly decreased
in the neat and photocatalytic HEPA filters at UVC radiation mode with various intensities than dark mode
(p<0.05). In addition, comparison of the filters in the illuminance modes of 1 mW/cm2 and 1.8 mW/cm2 were
statistically significant (P <0.05). Also, UVC radiation with the 1.8mW/cm?2 illuminance compared to the 1 mW/
cm?2 illuminance resulted in a greater reduction in the bacterial penetration from both types of filters, which is
statistically significant(p<0.05). The bacteria penetration rate dramatically increased by increasing the face velocity
from 0.1 m/s to 0.3 m/s under UVC radiation at an illuminance of ImW/cm2, 1.8mW/cm?2 and as well as in no
radiation mode in both types of HEPA filters (P <0.05).

Conclusion: Photocatalytic HEPA filters and increasing UVC illuminance, especially at lower surface velocities,
have a significant positive effect on reducing airborne microorganisms and increasing the efficiency of HEPA filters.

Key words: High Efficiency Particulate Air (HEPA) Filter, Photocatalytic, Microorganism, Staphylococcus,
Bacillus, Ultra Violet.
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