P-ISSN 0858-4435
E-ISSN 2651-1231

NsaErsImEIAmansuaznalulad Homepage : http://1i01.tci-thaijo.org/index.php/tstj
7 30 avuii 3 (WuAAN-SIUIBY 2565) 911 [100-119]

msaneanudululglumsvaueSesanainiaudnnis
Rradawuudianinsanyulddmsundnduazans
nananelusiag
Feasibility Study in Develop the Rotating Electrodes,
Electrostatic Air Cleaner for Removal Particulate Matter

from Indoor Air

Fgns 01awdTIns”, nsnadl uglula’, wnily Budy’
'mbagIveaunlniussendluanamnssy Ineraemaluladuazanineinis
umIneaenaluladsivaeaauu el 50220
“madvniminssuliih aasgdmnssumans unmeaeinaluladsivuimaaiuu) Wesl 50300
Visut Asanavijit"’, Kornpod Manojai’, Panich Intra’

'Research Unit of Applied Electric Field in Engineering, College of Intrgrated Science and Technology,
Rajamangala University of Technology Lanna, Chiang Mai 50220
“Department of Electrical Fngineering, Rajamangala University of Technology Lanna, Chaing Mai 50300

Received 29 July 2021; Received in revised 25 February 2022; Accepted 30 March 2022

UNANED
fnqusvasdvesunaruatuifedednmammdululilumsiauiaiesmtenonadnmsiiihadn
wuudidninsemsulddmiuidnduazensanenmaniglueas infesiunuulsnausesnnagneusynin
Tiihadeauuudidninsanyu wasiillalwiuswiuganszuansauarszuuaiuaunisinaveseiniea Tussuy
5%@amzﬁammﬂ€1’uasimLﬁﬁﬂg{'izuumuﬁmﬂmﬂauaqmﬂ"l,w%aﬁmLLUUSLﬁﬂimwguﬁm%’umié’mﬁzﬂ
wagmannagnauayMAiisUsulssamnmomAliazetn mafinunildhnmmeasuduiriostiiineynin
avossasameluiomadouIwIn (1919x81IxEe) WU 2 x 2 x 2 Was nen1siiufmegunaazesasy
feiansdwnsnlugisnariveaey 15, 30, 45 waz 60 W9 WWiomAUsyansnmnnsiiUnue A asd UL Uy
AnmsmaaesUhAsEAnEa st TaressaosvesiuluUAIaMleno AT uil R Tuidle
usssulalsunasnaildlumsnnaenoudiuiy Tasfusuuiriomenainaivannduissansawmsnn
nznawaunAlAte 91.20 Wesiiud lunameaau 60 17l waenuiAUYANNEYe1AUMLWIANEZ DR
HresanunsmilulFnuimiulussuutdaemesenmnnagneuddlnihadaldd Fsannsoannisvngs

*RUSURAYBUUNAIN: iamvisut@gmail.com doi: 10.14456/tstj.2022.35

Y



Ui1 30 avui 3 wownipu-dguiey 2565 MsarsImermansuasmalilad

Snwldauveautunnmnznaula

AdnARy: aunA; Ey; SLﬁﬂI‘wmmu; Iyifnadn: edosonone
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.
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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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(b) Collection electrode

Figure 5 Experimental setup for evaluating the particle collection efficiency.
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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 The precipitated particle weight.
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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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