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36th International Nuclear Air Cleaning Conference
Sheraton Hotel Salt Lake City, Utah
June 27 - 29, 2022
AGENDA
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Need for Fire and Water Tolerant HEPA Filters

Destroyed filtsr bank after a firs

Wator damags to filters following a firs

+ Defense Nuclear Facilities Safety Board

resulted in expensive installation, monitoring,
and maintenance of fire suppression systems
to protect HEPA filters

Mini-Tubular Ceramic (MTC) Filter Concept

: _ 5 : Individual Mini-Tubular Media Mambrane filtration flaw path Coflection of Mini-Tubular Mediz in Flow Path . F b . t f . . t b I ﬂt d
previously highlighted need for HEPA filter R&D [ et anrication or mini-tudular fer media
. circumvents primary process
« Fire and water damage to filters has been a S I — |_, challenges (scaling and shrlnkage
praoblem in the past and has, for example, dun‘ng thermal conversion}

Contact filtration flow path

+ A collection of MTC media in tubular
containment can be implemented into

. ' /J _;’_;-"" ¢ existing filter designs
Limits of Current HEPA Filter Technology — + Randomized orientation of the MTCs
Compimieia Mo Preasurs-drop and filtration-efficiency test apparatus surrogate MTC Fiter TG HEPA modia surogate st creates local pressure gradients that
mix the flow stream
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P + Polymers in filter (binders and seals) are
susceptible to thermal and water damage

+ Filter media susceptible to water and corrosion

+ Metal separators are susceptible to corrosion
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+ Tests on a MTC proof-of-concept filter
media demonstrated reduced pressure
drop through the filter compared to
flowing directly through a membrane
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MTC Filter Media

+ Fibrous sheets can be
formed into more robust
macro structures like
miniature rings or tubes

+ Self-supported geometries
enable shrinkage during
thermal conversion without
mechanical constraint

ran|

: Lawerence Livermore National Laboratory, (2022 ISNATT)
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Fire and Smoke Testing - Flat Sheet Media Correlations and Ancillary Support Testing Under Fire

Fuel Composition Condensable Content

Previous testing of High Efficiency Particulate Air (HEPA) filters at the
Institute for Clean Energy Technology at Mississippi State University
under fire scenarios only involved assembled filters. These tests
showed a variability in filter performance from unknown sources.
There is a need to characterize filter performance on a component
level under controlled fire scenarios so these variables can be
understood and controlled with the intent of improving repeatability.
This poster describes the filter components, fuels, combustion
processes, and other variables that may impact filter loading under
accident fire scenarios.

Flat Sheet Media

@ Correlate media performance per unit area for scaling to larger
assembled filters

® Parallels testing with assembled filters
® Data can be used for odd filter sizes for estimation purposes
® Testing can be conducted much more guickly and efficiently

® Testing parameters can be tested in large numbers to observe
variabilitv in results

&0 : Mississppi State University, (2022 ISNATT)
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# Study how much fuel composition impacts filter performance

® Can a representative fuel, or subcategory of fuels, be constructed
to simulate maost fire scenarios?

# Can particle size distributions for individual fuels be characterized
and used to construct distributions for mixtures?

® Experiment with alternative methods for fuel combustion

Figure 1. Example of current fuel (left) and combustion (right).

# Condensable content may have an impact on filter performance

® This is not accounted for in previously collected data

@ Variability in previous testing results may be due to this phenomena
® Method 202 or similar sampling train may be used

® Measurements may include: flowrate and mass collected
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Z1 : Investigation of the Performance of Airlner Cabin Air Filters througout Lifetime Usage, Aerosol and Air Quality Research, 2013
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Thank You

NAME : Hyunuk-Kang
MOBILE : +82-10-2934-6002
E-MAIL : kanghw1014@kftl.re.kr
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