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Abstract

This research project presents the research and design of a plasma vapor treatment
device for welding fumes, utilizing high-power plasma energy technology for sustainable
community environmental management. It employs the principle of a high-intensity
electric field combined with a corona discharge process. This utilizes pulsed, high-voltage,
high-frequency power generation circuit technology with adjustable duty cycle and
constant switching frequency. A PWM signal generator produces pulses with adjustable
duty cycles of 20%, 25%, 30%, 35% and 40%, with a switching frequency of 5 kilo-hertz.
These pulses are then used to control an Power MOSFET#IRFP450, which in turn controls
a high-frequency transformer#TLF4G503F. This generates high voltage outputs of 2.64 kilo-
volts, 2.96 kilo-volts, 3.12 kilo-volts, 3.36 kilo-volts and 3.68 kilo-volts, using a high-power
plasma energy cell load. Increasing the voltage results in an increased high-intensity
electric field (high-intensity plasma) and increased electrical charge. When tested at 20%
duty cycle, a high voltage of 2.64 kilo-volts is obtained, with an electric field strength of
0.1 V/min and a charging volume of 1.0 kV. At 25% duty cycle, the high voltage is 2.96 kilo-
Volt, with an electric field strength of 0.2 Volts/min and a charging volume of 1.8 kilo-volts.
At 30% duty cycle, the high voltage is 3.12 kilo-volts, with an electric field strength of 0.3
Volts/min and a charging volume of 2.3 kilo-volts. At 35% duty cycle, the high voltage is
3.36 kilo-volts, with an electric field strength of 0.4 Volts/min and a charging volume of
2.7 kilo-volts. And at 40% duty cycle, the high voltage is 3.68 kilo-volts, with an electric
field strength of 0.5 Volts/min and a charging volume of 3.1 kilo-volts. Testing in an electric
welding room of a 200 cubic meter metal parts manufacturing and welding facility for 60
minutes showed that applying an electric field of 0.5 Volts per minute and a charge of 3.1
kilo-volts resulted in a reduction of PM1.0, PM2.5, PM10 particulate matter, and carbon
dioxide (CO,) levels as the testing time increased. The reduction in PM2.5 was 86.83%, as
measured by a standard dust monitor and the reduction in carbon dioxide (CO,) was
60.27%. This research can significantly help reduce air pollution and greenhouse gas
emissions.
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40 232 0.162 375 141 2.96 1.8 0.8

50 232 0.165 38.1 141 3.12 2.3 1.0

60 232 0.170  39.2 141 3.36 2.7 1.5

80 232 0.172 396 141 3.68 3.1 1.9

AU alun1SeTl 1

fndluAa Ao Tddnsunupuusiulniussgainueding (Uosius), (%), Vinums A8
wsssulniinssuaaduiudunavasuasdtglifiusadugs ad) (V), lhemg  AB nszualli
nszhaasuUALAUNAvIRaT e liuTIduge (WanuUs) (A), Py Aa Mdslniln, (Tnd) (W),
Electric Enerey o wadsaulwi1ild (Saddalus) (Wh), Vour fie wsan Ul agesuendng
vosunaselniussiuas [Alalaadiia) (kvp), Electric Charge fip Usinauuszqlui (Alalaad)
(kV) waz Ozone Gas Ao Usunaufnalolou (W), (PPM)

Tumsedt 1 devmsusumnuidludaiuiu Tneninnuiaindddn 5 Aladin oz
WU lip (e NIRAMITNNTZRARTUATUBUNRYR VA e LW wTadugs, Py Ap Ardelnil,
Vour bsenuliihussassnuednnvesunasdtgliiuseiuas, Electric Charge Usunauuseqluiih
uaE Ozone Gas Usinaifnelelay fanfiuty sudisu

NsUsERMA M InNIsEAUTIALaL NG AT 17 1551
The 17" Hatyai National and International Conference



i‘_g URIINeNaamAIRnY
\;9 HATYAI UNIVERSITY

nan1magaudInA1UTaInuEuazeas PM1.0 Ysunauduazeaas PM2.5 Ysunaduazeaas PM10

& ¢ ¢ & A ¢ Ay a ¥
wazfinwarsuaulaeanlys Yuraui 100 gnurAiiuns lnenagaunvisadaulanzalglnii
(szuuta) vasluaaruusznaunisaunandudlrulanzwasaudioulany (lefnluiAa 40%
AUAAINTS 5 AlaLdsa) rarlunisnagau 60 Wil (ranews Turaigudui Wuliainau
Wanasldeuaunsalindaleny deiiaruTuiud uazeas PM2.5 PM1.0 PM10 uazfine
arsvaulaeanlan) AInns1en 2

A1519% 2 wan1snadeuinAIUINuarees PM1.0 USunauiuarees PM2.5 Usunauiuazens
PM10 uagfingansueulneanlyn

1281 (u¥) PM2.5 PM1.0 (ug/m® PM10 (ug/m® CO, (PPM)
(ug/m®)

1,794 2,256 2,650 9,625.88

1,680 2,126 2,498 9,230.36
10 1,346 1,745 2,050 8,781.79
15 1,195 1,572 1,847 8,362.52
20 814 1,106 1,299 7,998.61
25 659 909 1,058 7,357.28
30 632 872 1,015 6,812.69
35 545 757 881 6,236.53
40 449 628 731 5,621.75
45 408 574 668 5,174.26
50 307 442 510 4,689.37
55 217 314 362 4,215.62
60 205 297 343 3,823.85

AN TAR AN Y8R5 2

PM1.0 Aa {uavees 1.0 lulasnsudegnuiaiiuns (ug/m?), PM2.5 s Huagess 2.5
lulasnSusiegnuiariiuns (ug/m?), PM10 fie Huazess 10 lulasnSusegnuiAriiuns (ug/m?),
CO, fin Aaarsuaulaoenlen ARON (PPM)

Tunnsn9il 2 namsnaaeuaziiuin Wesidudnisanuazoss PM2.5 (ug/m’) ity
USinasjuazeed PM2.5 91 0 il ausne Usinauazess PM2.5 Anan 60 w1l iy (2,256
—297) / 2,256} x 100 WU 86.83 % waziUasiduinisanusunainvaisueulasenlan (CO,
(PPM)) winiu USinaufneensuaulasenles fivian 0 unfl ausie Usunafingansueulaoenlys
381 60 unfl Wiy {(9,625.88 - 3,823.85) / 9,625.88 } x 100 Wiy 60.27 % (Maaeuluvnie
ffinsdenlavzseliin (szuuda))
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A 13 N5 mkanIsvegeuinUsunaEuazeas PM2.5 PM1.0 ag PM10 WagnsinNanis
nageuinUinafinganiueulneanlyd

waan (Wi
a5 i (Wi}

Tunnil 13 aziuinvsunasuazess PM1.0 USunaruazess PM2.5 wazUSuafing
Ansuaulneanlan azanaddionameaasuiiuty (lursataulanemnigluii (szuule) vaalu
A0NUUSENBUNNSANUNANTUA UL aVZLAL WY aLanE)

\n3eslauazgunsain1sIdeildlunismegau fanni 14

il 14 w3asfieTavnglii Sidnvselind insedloiausnaiauazUSinaruazesdueinia

dsduazanusnena

HaN1IMAaeulATINIITe N153Tenazn1seenwuUgUnsalviUnlefiy 9nnseuIung
Foulans Tngldimaluladndanulrimataunidsgs ionsinnsdawindougususgadsdu
wut gunsaihalefwannnssuiunndenlanedelnihiivantul fduveasowEnusi
Iuusegefidrendsoulnilidugamadndanulaiiwataunmdags fawnseanduazess
PM1.0 PM2.5 PM10 wazfsansuaulnoaniss adld susseznaniifistu dvlunndl 13 uay
wansnaaevUlum1s1af 2 asiiuin Wesidudnisand uazens PM2.5 1indy 86.83 % uay
WaesibudnisanuTmafisansueulasenled (CO,) Wiy 60.27 % Tnslasan1sideilldn
walulagnanaun (Plasma) inldidnaduazess PM2.5 uazuaiivnisonialagn1suaeslsey
191 (Cold Plasma) tiea$rs wenadineandiau’ (falelew) fdnluvhatelassadiauazens
uagndumiiu Tnevhausiusussuulnihain Electrostatio) asvhlsiivssAnsamilgadu dsld
ymsneadeuiuieadoulansdagluil luaniuuszneunisdundntudiulansuazeudon
Taveiiflounituil 200 gruraiims (szuuln) Tunan 60 wiit Feannsailuldiiamunanm
TinvesUserulugumu dudawindon uazanmglietneliAtuls
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Ualauauue

msfinsnaaounsldindalainlagsn uaznsialnavesnszualusin i oidunns
snszduRmnmYedlasInTIdelvigetu fufitehimeduiuns deluuanideldgunsaiii
lofiw Wuszezian 3 Weu Jldmsdewiiunsinnuazangaadnasnulniimaraunig
a9 ilevhligunsalidalefuilussavBamiifmioudy

[y

M19197 3 waSeuiisusenieunsaliidalediy annseuiunswenlane (Mey) fugunsal
Undnleiiy (Moanuuuaseiu)

a1iu | gunsalundalene | YawaanasnulWinanauinigs | ¥ad9asHannEey

INNTLUIUNTT g Manduazansvunaidng T3 egenudgs
Wwoulane PM2.5 wazldanfing wuuiad Tifuyaiwas
4 I3 [
a1suaulaganlyn waslnawanzn
MGEEN
U

1 | gunsaltndalediy | ldanwnsaneauvihanwasenls | anldanglunisvngesnm
(fislog) yhliifosdoynuadiuasude ge mszdanuazgunsal

UseAvBnmuazengnislieuandy | didhaindisseine

il lga1elunsungesnwge

2 | gunsaltndaledy | gawadndsnuliimanaunmas | adldanglunisingednm
(MoanuuUaseau) | a1 awnsaneaninanvasenls | i1 mseldianuas
ibienldelunisiigednwin | gunsalaeludseina
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