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Evaluation of the filtration efficiency to airborne microbes
by an air filter
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Abstract

Air filters are used for reducing indoor air contamination caused by suspended particulate matter in non-
occupational environments. Recently, as the concerns have being gathered for the problem of the indoor air
pollution by viable particles, air filters are expected not only in removal of suspended particles but airborne mi-
crobes. There are various kinds of air filters and the evaluation method of the filtration efficiency is according to
the purposes.

In this paper, firstly, filtration mechanisms of an air filter, i.c., inertial impaction, interception, diffusion, and elec-
trostatic attraction, were described. Secondly, the JIS (Japanese Industry Standard) method and ASHRAE (American
Society of Heating, Refrigerating and Air-Conditioning Engineers) method for evaluating an air filter were intro-
duced. Regarding the JIS B 9908-2001, air filters are classified by 3 types according to the object particle size, and
the filtration efficiency of these 3 types are evaluated by particle size method, dust spot method, and weight
method, respectively. About ASHRAE 52.2, the filtration efficiency is evaluated only by particle size method. Fi-
nally, the in situ experimental results about the filtration efficiency of low- and medium-efficiency particulate air
filter over both suspended particles and airborne microbes under real operating conditions were reported. Results
show that there are significant correlations of filtration efficiency between airborne microbes and distributed sus-
pended particles. Each of the filtration efficiency over airborne Staphylococcus aureus, bacteria, and fungal spores
is almost equal to the filtration efficiency over suspended particulates larger than 1 um, 2 pm, and 5 pm in diame-
ter, respectively.
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