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Gas Removal Characteristics of Air Clean System Applying a Magnetic Field
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(Soo-Youn Shin - Jae-Duk Moon)

Abstract — Gas removal characteristics of an air clean system, consisted of a filter and a nonthermal discharge plasma
reactor with a magnetic field, have been investigated with emphasis on the enhancing gas removal efficiency of the
applied magnetic field. It is found that the magnetic field influenced significantly to the corona discharge characteristics,
decreasing the corona onset voltage and increasing the corona current. As a result, the proposed air clean system with
the magnetic field showed the higher removal efficiency of the gas (e.g., trimethlyamine) than that of without the
magnetic field. This would be because the magnetic field applied to the discharge plasma reactor of the air clean system
can elevate the corona characteristics, and activate the generation of ozone, thus the removal efficiency of the gas was
concurrently enhanced. This reveals that the proposed air clean system with the magnetic field could be used as an

effective means of removal an indoor pollutant gas.
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(a) Schematic diagram of the proposed air clean system

(b) Photograph of proposed air clean system
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Fig. 1 Schematic diagram and photo of the proposed air
clean system with a magnetic field.
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Fig. 2 Photograph of the magnet used in the air clean
system.
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Fig. 3 Circuit of high voltage DC and pulse power.
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Fig. 4 Experiment chamber setup for the gas removal of
the proposed system.
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Fig. 5 I-V characteristics with and without magnetic field.
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Fig. 6 V-l characteristics at the different magnet thicknesses.

a9 62 A9 Fot TG Wskstel AAE HUAR
: B Hoz, AAY FHEFE =

g We -V S4e 4
2 PHARE HHE BAFT oA A FHE
5 PRAFRANY AR oF At YALFoE 2l

Baalel ta AH &Y

Trans. KIEE. Vol. 56, No. 5, MAY, 2007

o} AuHez Frista, gl Az FE A7 A
Hozm Zrtety] o<l A[10, 11]1e2 Az =
15mmE 9] AME AL F9, AA & FAAT Ho]
13AEE AMe FAz =gtz =&l *& doz A
Ao Eol mA FAHJUAY, Y WAAFE 1
Az 71 Zez dol A7 HAFE a—7}°ﬂ o &
AL 93 E BAELL

a9 7 AN AgEd) ASLEE SAT AR
Azt At "Hold4E ALY e A FFFoR
¢S BoFEY. 15mmE A4 e THE AL %
AU 27t ¢ 110G/mmE 5mmE &4 7TAHE &

81G/mmu.t} < 1592 ?—7}?&5 BoEg ol
AFe F7h e FAE Rez A9 M7zt ok

BAAFE delsto —7}6114“ Ag APAoz &

F¢ ¢ & 9ok

o
4o
JU Y

s o

2
o)
3

gmrzug

500
450 \

400 \\ v rikg
350

300 \

250 \

200 \

150 \
100 \'\

50

Magnet density [Gauss/mm]

° 10 20 30 40 s0 60
Distance betwean magnets [mm]

a3 7 X2 AHeld S XA 2 2E
Fig. 7 Magnet density distribution in the space between the
magnets.

000 |~ Without Magnetic field
aoo | —A— With Magnetic field(5mm, 7each) 2

/
AJ

g

o /4
o T
~ 4

3.0 4.0 5.0 6.0 7.0 8.0

Ozone Concentration [ppb]

Applied DC Voltage [kV]
g 8 XA 2ot R0l wE ciNMet-2EWY B4
Fig. 8 Ozone generation characteristics as a function of
applied voltage with and without the magnetic field.
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Fig. 9 TMA removal characteristics of the proposed system
with and without the magnetic field.
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Fig. 10 TMA removal characteristics as a function of the
time and magnetic field intensity.

924

go) o 83%= AAE AhskA e ASEG % 20%7
= 4%ol Frhehe e vz,

b ™

Lo ) .
N ! l
A N '
Cote )

\ _' R “{Q_r‘i_ // .

(a) 3 magnets (b) 5 magnets (c) 7 magnets

ad 11 AN sh=o| wE XA Mo 22 siA Hat
Fig. 11 Simulation results of the magnetic field intensity and
distribution for various magnet numbers.
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