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A Compact Pulse Corona Plasma System with Photocatalyst for
an Air Conditioner

HRCE A (-
(Soo-Youn Shin - Jae-Duk Moon)

Abstract - A compact discharge plasma system with a photocatalyst has been proposed and investigated experimentally
for application to air conditioners. It was found that there was intense ultra violet radiation with high energy of 3.2 eV
from the corona discharge due to the DC-biased pulse voltage applied on a wire. An electrophotochemical reaction took
place apparently on the surfaces of the photocatalyst of TiO: irradiated ultra violet from the discharge plasma in the
proposed plasma system. The proposed discharge plasma system with the photocatalyst of TiO» showed very high
removal efficiency of VOCs by the additional electrophotochemical reactions on the photocatalyst. The proposed discharge
plasma system also showed very high removal efficiency of particles such as smokes, suspended bacteria, and pollen
and mite allergens by the electrostatic precipitation part. This type of corona discharge plasma system with a
photocatalyst can be used as an effective means of removing both indoor pollutant gases and particles including
suspended allergens.

Key Words : Pulse discharge plasma, UV radiation, Photocatalyst, Wire-plate discharge plasma,
Plate—plate precipitation, Pollutant gas removal, Particle and suspended allergen removal
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Fig. 1 Schematic diagram of the proposed plasma system.
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(a) Schematic of pulse power circuit
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Fig. 2 Pulse power circuit and oscillogram of pulse voltage
and current.
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Fig. 3 Experiment chamber setup for gas removal.
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Fig. 4 Experiment chamber setup for particle removal.
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Fig. 5 Light intensity from pulsed corona discharges.
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Fig. 6 Color changing rate of photocatalyst of TiQ..
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Fig. 7 Comparison of TMA removal with proposed plasma
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Fig. 8 Repeated TMA removal characteristics of proposed
plasma system.
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Fig. 9 Particle removal characteristics of air conditioner with
and without proposed plasma system
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Fig. 10 Bacteria removal characteristics of air conditioner
with and without proposed plasma system.
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Fig. 11 Pollen allergen removal characteristics of air
conditioner with and without proposed plasma
system.
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Fig. 12 Output ozone concentration of proposed plasma
system as a function applied DC-biased pulse
voltage.
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