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M Positive ion Contents lists available at ScienceDirect
Negative ion Journal of Aerosol Science J P Q]
journal www.el = =
Positive ion & electric field
& electric field i i 55 8 : =
Application of corona discharge-generated air ions for filtration of @mm Z ero X § 9 =~
aerosolized virus and inactivation of filtered virus
O Bipolarion| = X =
8 Junho Hyun’, Sang-Gu Lee", Jungho Hwang™" = o =
% 3 G P il Tel, Yo Uy, e 372 e
&l Department of Mechanical Ergincering, Yonsei University, Secel. 03722, Korea.
i : 0.0017ppm
:‘ ARTICLE INFO ABSTRACT
8 Ko Th o o coronm lchres geocsed st o ot irion ofsromaed acioghese
Airborne v MS2 was studied. A carbon-iber lonizer was Installed upstream of a medium-fficiency alr flter
Ale fon to generate alr lons, which were used to charge the virus aerosols and Increase thelr filtration
I""'::"':'m efficiency. After the virus aerosols were captured by the filter for a certain time interval, they f

were exposed to a newly incoming air ion flow. Captured virus particles were detached from the
filter by sonication, and theis antiviral efficiency due to air fons was calculated by counting the
P‘N%hmlﬂ! units. The antiviral clﬁ(ltlk‘y increased with ion exposure time and ion

When the concentration of positive air fons was 107 ions/cm®, the antiviral
hicencies were 46,1, 75.8, and 83.7% with cxposure times of 15, 30, and 45 min, respectively.
When the ionizer was operated in a bipolar mode, the number concentrations of positive and
negative ions were 6.6 10° and 3.4 10° fons/cm’, respectively, and the antiviral cfficiencies
were 64.3, 89.1, and 97.4% with exposure times of 15, 30, and 45 min, respectively. As &
@ par pes of air ions, the lity constant of
i it ir i 107, 54x107°
and 9.5x 107", respectively. These xmw:hnluy ‘constants showed bipolar ion treatment was
more effective about 1.7 times than unipolar lon treatment.

TP

1. Introduction

Particles of biological origin, such as viruses, bacteria, fungi, and pollen—as well as their fragments—that are present in air are
referred to as bioaerosols. Bioaerosols can cause serious health hazards when they contaminate a human environment. The influenza
virus, severe acute respiratory syndrome, and the avian and swine flu are natural examples illustrating the profound, everyday
impacts of bioaerosols on public health (Jung, Lee, & Kimet, 2009). Virus particles are only nanometers in size, so they can remain
suspended in the air long enough to be dispersed (Joe. Park, & Huwang, 2016). Filtration is one of the most common methods for
removing airborne particulates. It has been applied in various situations, including personal facepiece respirators and central heating,
ventilating, and air-conditioning (HVAC) systems of buildings because it can achieve a high removal efficiency of aerosol particles.
Fibrous filters are simple and economical devices capable of efficiently removing submicrometer particles (Wang & Otani, 2013;

and

IONIZATION DEVICES
USED IN KLEANSEAIR
UNITS HAVE ZERO
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T

Sim, Park, Bac, & Jung, 2015). Typical filters work using ional mechanical i impacti
ko, o e e Eivaon fficiency e G 1 poeasain doop, ol Aeka el o et OZONE EMISSIONS
particles are used.

AND DOES NOT EXCEED
s Department of M Enginesin. Yonse Univrsy, Seoul 03722 Kore. 0.005 PPM AS TESTED
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Influenza A Reduction

A Hoskth Group L
Dublie, el

Apri 25,2018

Novaerus Defend 1050 (NVI050)
WS w

999% Reduction

Laboratory Research Summary
Plasma Air Products

== & PlasmaAir
Dozens of independent laboratory tests have shown Mycobacterium tuberculosis Bacteria Reduction
Plasma Air HVAC devices to safely and effectively reduce prreskieddie P oo

> bacteria, viruses, allergens, volatile organic compounds, Nowra

and particulate matter.

Novaerus Defend 1050 (NVI0%0)
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Airborne Bacteria and
Bacteria Spore Reduction

Laborstory Nemw  Itasbul Faculty of Madicine, Dopartment of
crobiciogy and Chacsl Microbiology
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e Jamary 20, 2011
Owvice Tested: DS needlepount sonizer cartridge. used i
e 7000 Series wnd the Plasms BAR

Space Treamnet Y

43 o o tastng One HVAC
ao acod on the foor of e Cumbar Arbome Bactan counts
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SHAH LIS M2

99.99% & A

& PlasmaAir
Methicilin-Resistant Staphylococcus
aurcus (MRSA) Bacteria Reduction
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e Jamary 20,2016
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Staphylococcus epidermidis
Bacteria Reduction
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Formaldehyde Reduction

Libcrstory Name Aerosed Resesrch & Engieerng Laborstories
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Clostridium difficile Bacteria Spore Reduction
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Airborne Bacteria, Mold and
Yeast Reduction

yNamac ML Anabytscal e
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