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Analyses of the current market trend and research status
of indoor air quality control to develop an electrostatic force-based
dust control technique
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Abstract  This study examined the current and future Indoor Air Quality (IAQ) control device markets and
analyzed the recent studies on indoor air pollutantr emoval to develop a new technology for fine dust control.
Currently, the mechanical filter technique occupies the bulk of the IAQ control market but the electronic
technique is emerging as an alternative to control fine dust efficiently. Among the gaseous VOCs and fine dust
particles contaminating the indoor air quality, fine dust particles are more problematic because they threaten
human health by penetrating deep into the body and producing secondary contaminants by chemical reaction
with VOCs. The electronic IAQ control device using dielectrophoretic and electrostatic forces is a good option
for public spaces where many people pass, and at the same time, it needs to consider temperature, humidity,
and the particle properties of specific areas to highlight the control efficiency. Electronic-related technology is
expected to be used widely in many public/private spaces wherever a dust-free environment is required.
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[Table 2] IAQ Equipment Market by type, through
2017($ Millions)[6]
CAGR%
Segment 2011 2012 2017 Q217
Air Cleaner 1,635 1,680 | 2,055 4.1

Ventilation equipment | 1,020 1,050 1,420 6.2
Replacement filters 930 970 1,210 45
TIAQ instrumentation 32 34 42 4.3

Total 3,617 | 3,734 | 4,727 | 48
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[Table 3] Air cleaning Market by technology type
through 2017($ Millions)[6]

Technology 2011 2012 2017 C‘fzc_},l:?
Mechanical 785 822 1,075 5.5
Electronic 320 333 453 6.3
Tonizer 215 213 210 -03
Hybrid 125 125 135 1.6
Ozone 115 113 110 - 05
Other 75 74 72 - 05
Total 1,635 1,680 2,055 4.1
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[Table 4] Typical air pollutions in indoor air[7]

. Gaseous Radon and
Group Particles .
Pollutants its_progeny
Very small lig-
uid or solid sub-
stances in the air |CO, CO;, NOx, . .
; Radioactive
Example |: mists, dust, |[formaldehyde,
. gases
pollen, cigarette, | VOCs
smoke, viruses,
bacteria, molds
. Combustlon,. pu— Rock, soil,
Outdoor air, | man activity,
groundwater,

combustion, car- |building materi-
Origin |pets, human ac- |al, furniture,
tivity, decaying |cleaning  prod-
building ucts, mold de-
velopment etc.

Irritation to eyes

natural  gas,
mineral
building
materials

L. andfor  respira-
Irritation to eyes .
: tory tissues, al-
andfor  respira- .
. lergies, cancer,
tory tissues, al- |, =
. indirect  effect
Health |lergies, cancer, 0 the respira- |Lun ncer
Y o e respira- |Lung cance
effects |indirect  effect ¥ liver p.m &
. ol iver, im-
through bio- | O
X mune, re-
logical pro- .
. . |productive
duction of toxins
andf/or  nervous
system

221 7124 23

AYEEE 2PN °
CO, CO,, NOx, SO,, 05, VOCs, Radon 50| it} 2=
o trapst FRol shslEo] AHAA, L AR
SojlA ujEEo] Ay F/184e eHAYIRL
W el 71 ot AAsoRslE HRF Tk
S QBALE VOCs2A Ao 58| u} peE 4y

AZFRE A AR I W AAE 7| SAE
o el ANEA AALE g3 Aol ol sof

=3) A2 e} AT 5o AL gfste] AMLE
€ ERA F2 HlEHL I FAAE= T7HA
VOCs(1-ethyl-3-methybenzene,  1,2,4-trime-thylbenzene,
n-hexane, 1,3,5-trimethylbenzene, propylbenzene, o-xylene,
toluene) E&o] & VOCs?] 85% HALE 2FA|5taL Qo
™ & VOCs&] 65.2%7} 4A17F ool Auig7]|= viEs
o] AT T olFol B EL Foj5T ule
iﬁ /\l{} & Aol AlFsHEA ARFRIA] AL FA

7}&* ©GBAL Bl Yool T R 7
HRgSto] 22 7] &

£ A o]0 SR E TEfe A
AZl el 9 Aol wgu}

PM2.59] 7} Qul a3
Aoz wusa gk AsjeiE fUsE oHUe
o} H5o) BA| Ei 37145} AATlomRE A4
3719} $A 0.1 it} 22 2715 Uil AuE &
QElo] olurt 2 UAS 2 QA] REL 10% Hlgh
& veriici{12),

Sl st 0 Bl g % AUE Yol 4
W e SEA7I= PM2.5Y] BlekE Ao st
Table 59} o] ZAME QT 13]. 44 & F Rl
(organic carbon)7} A HE-S 2}x|5to] PM2.59] 35}8t
A B0 Y& 93-S nAe Aoz FAESGI A
A F7IEAT}E 2 BEE A|stal §lo] HhH| e
ofo] MAlof|= YF 7]l E sh= Aog Uehd AU A
_T_x}_cq A7re| A7 A0 = JFFS ulx
EE 259 T Al PM2.59}F T2 &
Xe‘—% HjZ3}o], 150-600 CoflA] 7HdE AWE7
CO, CO,, NOx, NH;2} Z+-& 7|A|7} L
s i, v A s s
o] Hof thopst Aelalo] Evlel] F2sta 9]
oJste] HejEo] 3715 L@ Ao

l-E—r’l

[Table 5] Main composition of PM2.5 and mass
percentage in Residence and School room

PM2.5 mass %
Spec.
Residence School room

Organic carbon 40-60 26-50
nitrate 13-14 20
trace elements 11-12 22

ammonium 8 -
elemental carbon 6 6-7
sulfate 4 6-7
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