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Abstract

There exists the most penetrating particle size (MPPS) in submicron size range for which
none of the collection mechanisms work effectively. In this study, we propose, a new type
of filter named as “centrifugal filter”, which collects aerosol particles by centrifugal force
together with the conventional mechanical collection mechanisms. In addition, re-
entrainment of collected droplets is of serious concern for the conventional air filters. In
this study, first, the fundamental collection characteristics of Holder rotation type
centrifugal filters were studied both theoretically and experimentally. Then, Filter rotation
type that filter media is rotate in centrifugal filter was designed and constructed, we
proposed to introduce centrifugal force for the collection of mist by increasing the
collection efficiency and prevent droplet re-entrainment (Filter rotation type). As a result,
we found that the collection efficiency of filter is enhanced significantly by rotating the
filter without increasing the pressure drop and that the filter efficiency is well predicted
by the conventional filtration theory accounting for the centrifugal force. In the case of
collection of mist by Filter rotation type centrifugal filter, the droplets accumulated on
filter media was re-entrained to centrifugal direction with rotation of filter media and
removed by the rotation of filter media.
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Figure 2-1 Basic concept of aerosol collection by Holder rotation type centrifugal filter.
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Figure 3-1 Experimental setup.
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Figure 3-2 Collection efficiencies of centrifugal filter against particle diameter (uo=5.0
cm sec?, Ds= 10, 25, 50 pm).
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Figure 3-3 Collection efficiencies of centrifugal filter against rotation speed at the fixed
filtration velocity, uo of 5.0 cm sec™.
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Figure 3-4 Collection efficiencies of centrifugal filter against rotation speed at the fixed
filtration velocity, uo of 5.0 cm sec™.
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Figure 4-1 Schematic diagram of mist separator type of centrifugal filter.
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