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Abstract

This paper aims to conduct a feasibility study to develop the rotating electrodes and
electrostatic air cleaner to remove particulate matter from indoor air. An electrostatic air cleaner
prototype consists of a rotating electrostatic particle collector, a DC high voltage power supply, and
an airflow control system. In this system, a fan draws a sample air into the system through the
rotating electrostatic particle collector to charge and collect the particulate matter to improve the
clean air quality. In this study, the collection efficiency of particulate matter of the prototype was
tested by the aerosol particle generator inside the 2 x 2 x 2 m test chamber. The gravimetric air
sampling method was used for sampling the mass of particulate matter inside the test chamber for
the testing time of 15, 30, 45, and 60 min. It was found from the experiment that high corona
voltage and long testing time increased the collection efficiency of particulate matter of the
prototype. It was shown that the prototype of the developed air cleaner could effectively remove
particulate matter up to 91.20% at the testing time of 60 minutes. It was also found that the
rotating electrodes and self-cleaning system can be used with electrostatic precipitation air cleaner

systems, which can reduce the operational maintenance of the collection electrode plates.

Keywords: Particle; Dust; Rotating Electrode; Electrostatic; Air cleaner
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Figure 1 Principle of electrostatic precipitation of particle [16].
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Table 1 Specification of the developed air cleaner.

Specification

This research

Technique

Number of collector
Collection Electrode
Discharge Electrode
Electrostatic Self-cleaning
Input Voltage
Output Voltage
Power

Frequency
Dimension size
Flow velocity

Fan

Room size

Electrostatic

1 Stages

Plate (Circle)

Wire 0.38 mm
Rubber 1mm

220 VAC 50 Hz

10 - 25 kv

120 W

10 — 30 kHz

40 cm x 54 cm x 45 cm
10 L/min

Size 120120 mm

2mx2mx2m
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Figure 2 The developed air cleaner.
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Figure 4 Schematic diagram for electrostatic characteristics.
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(a) Schematic diagram for evaluating
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(b) Collection electrode

Figure 5 Experimental setup for evaluating the particle collection efficiency.

2.2.3n15nadaulssansninnisvivn
217

N1INAEUUTEANSAINNITUIUABINAUD
Lﬂ%‘laaé\’uuw%ﬁwLﬁumimummgm ASNI/AHAM
AC-1-2015 uag JIS Z 2801: 2000 Wagn15ATIEN
Tnetuiin (Gravimetric Method) Aonns¥nu3una
ﬂ’]‘i'ﬁlﬁlﬂﬁ’]d@QquLLﬂUi@Q%UﬁﬂEjﬂﬁ‘isfjbdﬂjl’mﬁ’ﬂ Wi
wlfuuumslunsinendsudululdidosdu
youedalananmendnnisluihadauuudidnlnse
nyulidmsuidnduagesinainiAnigluenas
TngnsneaeulseavsnmnismineunAua vl
wullunsangluiesinassiilnezunsunisnagsy
(Figure 6a) wag (Figure 6b) WAAINITNAHDU
nsanagneungluriesdiaernn (NI1axe1Ixge)
Wi 2x2x2 wes Tagdsnsiiufetiadiewin
yaszdvsnmnsthinenaiidusuuiinisdu
fognahuvinneseilagimen Gravimetric
Method) Fameluriesdransaziiiniasairsoyme
Huatu (Particle Generator) viutiiviueynin
Auniufiegansmvdiung nszansuuuUEey
(Laminar Diffusion Burner) fhevifufiannizneu
nsdumn Tnewesinanstoraiisanlaseadng
vie PVC uazpquienanadnlauielviinisueaiiu
afuoumaliie Jeszminamsueynindiesig

111

lefinsiiuiognserniaiinugs 1.5 m lagld
yausogsoymaruaressiiaenndeiunuie
[3,22] Uszneusie Yaiiufegsennia (Aerosol
Sampler) neluiurunsotounialszansaings
(HEPA Filter) Tngmsfnunillaldurunsaseynia
Usedngnmgeves Whatman Grade EPM 2000 Air
Sampling Filter wamanuAUslsBainnuIans 100
wWositua viliaunsalinsgsasniilagaziden
manmauaﬂﬁluﬂ%mmﬁaaimaﬁmﬁumuﬁaaﬁqm
UsgdnSawmsiniiuennia 99.95 Wesdus ves
aunAvua 0.3 lulaswns YwnduRuaudgna
47 fadwns v 330 lulpsiuns [25] dyavidn
PM2.5 (PM2.5 impactor) fiviwihillunsdneyane

[

PM2.5 flauidngszuunaaaulagyaiifnilinan

o

M37NUANUITBYeY Intra et al. [26] AR
LLaszQNmﬂﬁammmmﬂ (Air Flow Meter and
Controller) ¥89 Dwyer LLas%uqmmwmﬂ (Vacuum
Pump) wuUTsA3ve3 Busch Tanma SV 1003 WAl
dnsnslua 10 Ansreunil azifiudegaeynialy
n 15 widt Wunan 60 Wil Tnglsifinsniedes
WeneMARuLUU Wieiusogseneuaz gl
nsthdenna ndsantusadurinsnaaedsl
Tneniuoymaaiuiedn windiiasiniadaedes
Weonduwuy wazvhnsiiudegseyniavn 15 Wi



Thai Science and Technology Journal

Vol. 30 No. 3 May-June 2022

Wunan 60 uil ﬁ]ﬁﬂﬁuﬁwaqﬂWﬂﬁazauﬁQUULLﬂiu
niaaaumﬂﬁy’aaaaﬁﬂﬂﬁqﬁfmﬁﬂé”;am%f'aq%’qﬁw
PUNLUUAINEAVDY Mettler Toledo lulaa PB302
Y 300 n3u Tneflauazidun 0.0001 NSy e
vaizﬁw%mmﬁﬁﬁﬂwmmmLﬂéaQWaﬂmmﬂ
UL lagnsAuIamUsEansnnnisnnaznau
Tngsusunvessosmnazneudsluinadn azm
Uszansamnisanazneulnesiusiaun (Overall

inlet

— wxloo%

inlet

77avemll

We ¢ An ANNNTUINATeteuNIA (Particulate
Mass Concentration (HadnSusiagnuiaiiuns))
uae ¢, Ao ANUULTUNIAYEIDUNIATININEN

outlet

Chamber

Collection Efficiency) 77, TBUATOIANAZNDY
Beludhada Aldunastnousssuliihnssuansause
a9 mmsaﬂizLﬁulé’mﬂmamaqaumﬂﬁijumm
vegeuTaldmarduasnween wneuruLas
visruuvastglaiinnszuansauseuganang iy
iju"rz“j”’a@Lﬁﬂiﬂniﬂa"iﬁaamﬂw%mmLsﬁuqqﬁm%’uﬁﬂ
Funty ansafuneINaNnnsaE [3,12]

(10)

Ao ANUTUTULIATRIBUNIATIVINBBNTBUATOINN
nenawuddliihaio

Electrostatic
Air Cleaner

PM2.5 impactor

Acrosol sampler
HEPA filter
diameter 47 mm

4

Flow Meter (Dwyer)
Velocity 10 L/min

Combustion aerosol
generator

Vacuum Pump
Busch model

Flow Controller

-~

2m

(a) Schematic diagram

)
4 (Dwyer)

SV 1003

(b) Testing the collection efficiency

Figure 6 Experimental setup for testing the collection efficiency.
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Figure 7 Electrostatic characteristics.
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Figure 8 The precipitated particle weight and corona voltage - frequency.
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(Table 2) nuidlethusuaumanazneu (Collection
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Table 2 The precipitated particle weight.
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Weight of particles in the plate (g)

Precipitated particle Precipitated particle

Test No.
Air cleaner OFF  Air cleaner ON weight on plate (g)  weight on dust tray (g)
1. Food coloring 58.7 58.9 0.2 19.8
2. Powder 58.7 58.8 0.1 19.9
3. A piece of rope 58.7 59.1 0.4 19.6
Average weight of particles in the plate (g) 0.2 19.7
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Table 3 The removal particles of the developed air cleaner at testing time of 60 min.

Particulate mass concentration (mg/m?>)

Overall collection

Time ) -
Particulate mass Particulate mass i

(min) Filter Filter weight Filter weight efficiency (1)

. ) concentration ) concentration (%)
weight  (Air cleaner OFF) (Air cleaner ON) 0
(Cmte() (Coutte()

15 22 a4.5 22.5 24.2 2.2 90.2
30 22 50.2 28.2 24.4 2.4 91.4
45 22 49.2 27.2 24.3 23 91.5
60 22 49.8 27.8 24.3 2.3 91.7
Particle collection efficiency average (%) 91.2
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