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Abstract

In order to improve the separation performance of the layered mesh inertial filter, a hybrid structure of the
layered mesh inertial filter and an impactor, which has the separation performance curve overlapped to that of the
inertial filter, was tested for a single nozzle type layered mesh inertial filter. The hybrid type inertial filter was
found to show a better performance, or, steeper performance curve with a less pressure drop than those of a
combination of webbed stainless steel fibers and the layered mesh inertial filter. A high volume PMg; separator
based on the inertial filter technology, which uses the multi nozzle layered mesh geometry with a combined
impactor, was developed as a PMg separation unit for a commercial portable air sampler operated at a flow rate
of 400L/min. The hybrid structure of a single nozzle layered mesh inertial filter and an impactor was scaled up by
multi-nozzle geometry and its separation performance was experimentally investigated. The developed PMg; unit
was successfully confirmed to show PMg 13 cutoff size with acceptable steepness of separation performance curve

and a pressure loss as well as good consistency with other samplers.
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Fig. 1-1 Idea of “Hybrid (combined) type” inertial filter
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Fig. 1-2 Schematic diagram of the experimental setup.
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Fig. 1-3 Collection efficiency of the inertial filter with an impactor and with a SUS fiber mat
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Table 2-1 Sampling periods of air samplers used for validation of a developed sampler

Sampler Sampling period

HV with hybrid inertial filter May 27th~30th
prototype May 30th~Jun 2th

May 27th~30th

NS

May 30th~Jun 2th

LPI May 27th~31th

Filter holder
Cyclone Impactor

i

Layered mesh HV-500R
Inlet inertial filter

Fig. 2-1 Structure of a prototype high volume air sampler using an impactor combined layered mesh

inertial filter
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Fig. 2-2 Separation performances of inertial filter, impactor and the impactor combined inertial filter
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Table.4-1 Equipment and sampling period

Measurement Equipment Period
Size distribution and mass concentration LPI Jun 22th 14:00-24th 14:00
) ) Jun 22th 14:00-24th
Mass concentration and chemical ] ]
. HVNS Every 2 hours in day time and 1 or 2
component in PM
013 times in night

Mass concentration and chemical Ly Jun 22th 14:00-24th 14:00
component in total suspended particles The same time with HVYNS
Traffic amount Video camera Jun 22th 14:00-24th 14:00
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Fig. 3-1. Concentration of TSP and PM ;3 and traffic amount
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Fig. 3-2. Concentration of TC and soot-EC in PMg 13
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