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OPTIMAL CONDITION FOR FABRIC FILTER CLEANING WITH IMPULSE JET
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Abstract

The research presents the experimental study on a created pulsejet cleaning bag intended for a fabric
filter in order to compare its efficiency to a polyester filter and a linen filter. The tests were conducted by filling
20 kilograms of sawdust particles into the fabric filter which were washed using varying pressures ranging from 60-
100 Psi and the pressure drops of the fabric filter at the inlet and outlet were measured and compared. The
results of the experiment revealed that the cleaning efficiency of the pulsejet fabric filter with a polyester bag
should apply at the pressure level of 70 Psi and the one with a linen bag should apply at the same pressure level
(70 Psi). This impulse pressure was the result when the pressures dropped to minimums of 3.9 mmH,O (-0.415dB)
and 5.35 mmH,0 (-0.5659dB), respectively. It was also found that the cloth-type filter had cleaning efficiency as
the pulsejet type with no significant difference (p-value>0.05). Overall results concluded that the pulsejet
performed effectively and was suitable for industrial use.

Keyword: Fabric filter / Impulse jet / Fabric filter
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mass of separated dust on the filter surface)

t = 131 (time)

¢ = AnuutueteuNAR (dust concentration)

E = muaunsalunisuening (grade separation)
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gunsalildlunisinusz@nsamw

l¥gunsalinAnuduuans1e (Manometer) waz
winaTaauisan (Air velocity meter) Tun1505133n
ANUAUaNNElUYie YI9genTes Lﬁam’mi’mmiqmﬁwm
qqmaqﬁﬁﬂﬁmmﬁumﬁmaaﬂﬁﬂ"]amaﬁ
NMSATUBINLUUIUINAIUAUNAFLIN

WieldilSudisunasasisdeunavesnudunag
W ann1sneaedivalewunsednluiidaviingidn-gosn
mslwaluannzesnuuy nsbnaszsdusuuduleiadid
renaawaziunuuyilesiefinludasgeangniouan
(Converging-diverging nozzles) lngnasnn1sinaaziiu
nsvuunslewumsedaiiady Imgﬂﬁ 4 zuanelaTIase
vhasuuuaniafisenuuuldlusudded welildnislvaly
anwaurAnatsuIsmvualivuadurtugudnans
ya9UnYIov N (A) AU 7.66 cm.USaIuTinaAen
(A) Wiy 6.1 cm. wazUnn1eween (A Wihduuinnia
YA 7.66 cm. vrlilaNuiivednlunsaslsuded

Solenoid valve
Air compressor
.

Air header

TU(7.66) 2
A, =A_ = = 46.08cm
a
. 6.’
= = 29.22cm
aq
A, 4608
0 = =157
A 29.22
gt — =157 2gld M=192
A
P
IGE — =0.1447
PO
b P =P, =latm =101.3kPa "NUU
L= _ 1013 — 700 kpa =Tatm
0.1447 0.1447

..P, =102.9 Psi

11.94cm

A
v

— D=7.66cm — D=6.lcm — D=7.66cm

\

Po

\ 4

A
RN

Ao A* Ae

UM 4 dnuagidanlilunTesmdneunialuazesmaass

szd8uaon15799
AUIILAZ DDNLUUASIITEUUNINdDUT Iz
Tu uEwhnsnegeumAuiuanTinzaslunsas By
adfirngalunsianuazeninsessiainindloames
fuknsewiladndiu lnglanzaudennguéiegienisasng
AmnufuBuadivunzansiuiy 5 fegrufieiiuteya
UssAvualunisvinewazeninsesisassuiin 1éun 60
70 80 90 wag 100 Psi LAV ISNAADUNARINGAU

YUNDUAIH

v

e

e =

1. fnsaadesiioTaaudugids viiuga
VPABUNDULAL A0 INTeN ilensAuInmANLTUAnTIA
flgnanmsdsduiadieuazeinginses

2. Aedannsessiadindieamesidiluszuy Wn
1A3098A8 A WazUSumNuFUELAUTIA1 60 Psi wéads
WUalgduesadd WiAnduadudesdadiluganses uin
nsratamuduilanasiiinduseinednuntuasdumds
090599 (ANUAugyds Tunule mmH,0) Jufinuaas
P31 1

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 6 Number 1 (January — June) 2023 page 5



NIasanulaendeuasduindon U 32 atudl 1 Weuunsiau - dquieu 2566 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 32 Number 1 (January - June) 2023
SAFETY & ENVIRONMENT REVIEW E-Journal Volume 6 Number 1 (January - June) 2023

3. YSuifiuanudufiasrsduiadidu 70 Psi udn NAN15338
dudnlwauesandn IinduiadudesBaiuaudadnluga . .
n301 nTatRnusuiianasldfiRntussrinedumtuay wan1svaasdulidesiugensesyliadilntied
sundsgenses Yudinua uduudeudu 80 90 uay 100 s

Psi nuandy wmaaeumiiewdy Suiinualumsndil

4. Aurumianufugadediiiuainiudy
wanAsEnIsiutLagiundiginsoslaoiade (AP)
Tumhemanedosloln (mmH,0) Tufinsaasmsai 2

dievhnsveasulnedouduiidesdududunu
DUNAKUAZDDIQAAMNTTUTINUUBEIINL S9N UMBI TS
Lluaningaumngll warAUTUNLINGONAIBUTTYINA
5. R .. Un@ 91uruUIuIu 20 AlansuresaunITAdey kazyi
5. Wagudnseuludadu wWhluszuu udmi : o
e e e e N1sMAgBY 5 59U lngusarsaulzlouauauiugavse
NsnAgeU WuRgItuiudindeames udrduiinug v g o T
. e - . o o idmn Wadianganuluniglugensesiuiia iinrdudenniou
6. Umalaundmsiginiauduiusnanan » o0y - .
, . e o 4 . 4 fasnugenseaitbiAnnsngAnssulandaee (Dust
sEnIANuduBuiad Au anuduianadld u N30
nsesiawladlndeanesiasviininaiu

7. 1AS1EMUS YU UAMULANFN9YDINANIT
NAADUMLAATUAILEDR ANOVA

1 . o v o &
release behavior) aamﬂ}luaaﬂﬁ]’mq\‘miaﬂm NINTUITUIU

5 a5 lneldauauiadidnan 60, 70, 80, 90, 100 Psi
AUAAUTUYRINITNAFDU HATIlARIW51e7 1 wazunl 5
Tngdiotnanlaunyinn1sanneeyaun1SAIEIS WU UL LAY

s '

8. NNFIATITNANUAUNUSTEUNINTEAUAIINAU

a

vaen3Bsiadiiviuanuiugeads (AP) vasinnseany
Indieamesuavvlind1ddulasldngud Pearson

(Linear regression) 9¥#u119n51n15tUABULUAIULAIIY
9 A da X 4 oeguw v v ¢ d g Vg .
augadeniintuledalvinnuduiadidvlvidu 70 Psi ag

Tianligeande 0.776 mmH.0 feassiUdesduiad
Correlation

a '

9. IATIEFALLANASIUANLEINNSATUNTTaR

ANUIUENLAEYRINTBITENINNER Y alauada T-
test

A5197 1 wan1snadgeunsianuazenginsossiladiindeanasnanuiuiadiinainieg

ANusuasTadiEnes)) mmé’uq@lﬁa(AP)ﬁwu,mmHzo
(Fnseawdadlndeawmes) initial 1 2" 3¢ gt 5t lady
60 PSI 81.5 80.76 80.06 79.94 80.16 79.14 80.26
70 PSI 83.6 82.7 81.54 80.72 80.42 79.7 81.016
80 PSI 81.3 80.9 80.38 79.64 79.46 79.72 80.02
90 PSI 79.6 79.16 77.96 78.54 78.96 78.46 78.616
100 PSI 78.5 78.4 78.4 78.06 77.9 77.84 78.12
Fasetnanisveaeiilauniinsieinianiy WUISiAT F=8.281 way A1 P-value AladArsd1unn
LANFIINIIEDRVBITEAUAMUAUBUN AN LTI UNTVINAINY (>0.001) LEATINNAMUAUDUNAEA 719 5 ASITNAFOU WaN
a¥01n0InT09 nsdgensesvlindindieamnes aeds Iafianuuansnsfudaaulumsaddliaiilanasmimge
ANOVA ldiuasan1sneil 2 NNAsawue WemvunsautudAgyli 0.05

F99Nen5197 2 Paziudtunisyhenuazenng
nyeefiasendilndieavaifiaiiudu 60 83100 Psi
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A13NN 2 uanman1sMndeugInsesindindieamesiinnudunadian 60 §3100 Psi (N=5)

Mean
SS df F P
Square
Between
20.532 4 5.133 8.281 <.001
Groups
Within
12.397 20 .620
Groups
Total 32929 24
86
a5 qonsawumm‘lwataamaﬁ
Q,
% 84
=-0.776%>
P e N
; A
;' g P 203703+ 81O~
5 T T 2:0.392% + 81,637 -
'S 80 A TR
= P
TR . y-=+0.1634.£.79,352 o
S 78 y=-0.1469x+78.697 g
77
initial 1st 2nd 3rd 4th 5th
—S=—60 PS| —@=—70 PSI 80PS| =—@=—90PS| ==f&=—100 PSI

JUT 5 Aeudiugedevdadesiadiiniinudusiieg vesgansesiadnindioanes

wan1snaaesutidasiuginsasuiindatu
9nmsviinsnaasufieieuludedudrdiy
Aa89Inseeiai1aiu nagsulouaunudugudinuy
meluganseslaewusinuidalviAnaduienndouinam
ANUOINTOIANARUIIUIU 5 ady/s0u lHvunmeuduiad

Sl 60, 70, 80, 90, 100 Psi RN AT LER TIN5 197
3 uarguil 6 newlorhmaiildumiinisannevnaunisie
ABUUULTILEY (Linear regression) 9gWUI1OATINS
Wasuwlasuuamusugydeiiiatudedalinnuduied
Al 70 psi aglsidnanligeiigniduiude 1.076
mmH;0 slandaiiudesBuind

M13197 3 wan1snadeurAEzeIngInsertndalufiauiuiadiivnainieg

v a v v & .
ANUAUNAT1INAALAIN (Psi)

ANUAUGNYEE (AP)INY

(mmH20)
(HnsotaR1aT) Initial 1st 2nd 3rd ath 5th Average
60 PSI 84.16 82.08 81.74 80.44 79.86 79.5 81.29667
70 PSI 85.3 84 83.06 81.72 80.86 79.92 81.912
80 PSI 84.7 83.98 82.88 82.66 81.9 81.2 82.524
90 PSI 83.2 82.58 82.16 81.84 81.2 81.14 81.784
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100 PSI 82.3 81.88 82.04 81.6 80.88 80.36 81.352
86 .
VNIV TUANIAULL
__ 85
% y =-1.076x + 86.243
g 84
R y = -0.6846x + 85.283
£ o, T :
S y =-0.3754x + 82.824 Ry =~ opy IS PO
S8 N, TR
TS N e, S———e e
S
e 80 T e, Y
T
€ 79 y = -0.8931x + 84 473 -.
78
77
initial 1st 2nd 3rd 4th 5th
—©—60PS| —@=—70 PS| 80 PS| =—@=90 PS| === 100 PSI

JUT 6 Apudiugadevasdesiadidiniinnudusiieg vesgansewiadaiu

Wiethnanismaaenlaundnsizinsaiinsizimanunansivassziuanuiulunisyiauare1ngnsedsie

v (g

1A7UAE75 ANOVA lananimnsei 4

a A Y aa o v o & & = .
A9 4 LARINANITNAFDUINTBITUAN IR UUVIANUAUNAFLIN 60 09 100 Psi

Mean
SS df F P
Square
Between
8.955 4 2.239 972 445
Groups
Within
46.061 20 2.303
Groups
Total 55.017 24

v

Aturiues Tnewuszdumnuduiusegiissfurdudsavs
WU -0.707 waediAn P-value=0.001 fauanslumsned 5
LazaINAIIT 5 Bezdiuinruduiugvessesuaudy
Wadlaniumeuiugade (AP) nsdiiinsesuiaiiaiiud

9NAN5199 4 aziiuinsuauaselunisiay
asmmqqmaqﬁa%wmﬂﬁﬂaﬁuﬁ'mmé’u 60 §19100 Psi
§1uau N=5 wuinilAn F=0.972 waz a1 P-value 7iladien
WinAY 0.445

ATIATIZAANUFUNUTHOAAR DINUYDIANUAY
Wadiiniurmanuduggds (APluszuu nsdidnsesia
InaLoawes Ae3sn15vin Correlation WU AANUEURUS
ﬁuluwwaauﬁuﬁaﬂﬂiL‘ﬁmmmﬁuﬁaél,‘fmﬁqﬁyu%ﬁﬂﬁm
mmﬁuqiylﬁsﬂ,uiz‘uu?JﬂﬁaEJaW'%ammﬂiuamuizwiﬁ

Anuduusfulumsauuiu Ao Saiiuanusuidainle
qqﬂiaaasammﬂgﬁu‘vﬁammﬂlwachu"lﬁasmaﬁ@ﬁu
Wuluwuderfuinindeamestues
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A15797 5 Msaszianuduiusseninssauanusuiadidniuannuiugads (APesiindeanesuas Aaduleaeld

waNN1IMEUUIEENS Correlation

YAUIHINTDY sEAUMNLSURAALIN Mean S.D. r p
HLNALDENDST 60-100 Psi 1.219 0902  -0.707  0.001
HATUY 60-100 Psi 1.219 0902  -0.707  0.001

¥

A151991 6 NNFIATITUAIULANAIVDIENNTBITEUINENINFeamasiuEnatulnelvahd T-test

Y TMEN N Mean S.D. Std. T df P
Mean
N1ATNU 5 2272 1.129 505
v o . 1.644 8 0.139
HNINALedwes 5 1.228 863 386

NM5T 6 asiiuitnannsnageuAIAIY
LLG]ﬂGi’N‘U@Qﬂ’J’]@JﬁUQEQLaEJﬁLﬁ@]sﬁu 1ng38 T-test S¥WINHN
N5039dnInaLoaMeINUNTBITdANIATNY NUIHAANS T-
test f1l@TAN T=1.644 uansinfnsosnsaosvinle
Uszanduaainnisarsinainuazeindedunadiind
wansnfueg1efitedfudetuluniadffissdu p-
value=0.139

afUsEHa

Mitsuhiko Hata wagamz " lauansnalnuas
wisfimesiduiusiunisuanudesnenlioynindu
azaawqmaafm'1ﬂs’hniaqﬁgummma%maiu;;ﬂau@asuaq
awsauds Usznoudae (1) avuiaiealusuasanniiu
wamnmmsifmsuamamﬁuﬁy’maaé’mﬁuaaLﬂﬁﬂB'J;u (Normal
stress resulted from pressure difference between both
sides of the dust flake) (2) AILAUAITLAINUNULNAR
Hu (Tensile stress between the dust flake) uag (3) AL
WuldeuiiAnseuvevresaziiniuiivanUdeseenu
(Shear stress work around the periphery of the released
flake) Felunslunsavasumsvantassaziingulivga
ponlulddu annsofinnsunaunaanuduiussswiig
Jadusinag Tiduluaiungniseydnduaaluwmudiu au
aunig

pa- S tg ug= [ Apg-S-dt —F-At
(5)

lngfl  Pd fe Anuvutulsngueseynaduazons
fignifivazauludines

S R ﬁyu‘ﬁ projection Guaﬂmﬁﬂaﬂémﬂtiju
azaaaﬁgﬂﬂamﬂéawqﬂaaﬂm

ta flo pumuvesiueyniaduazess
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Ug  Fa aruiivanUassvasndnoynindu
AY08q

Apg FomuunnnenaeInuiuTEnIwHY
oA LAY DBIIAEIR 1Y

A Fo vianviaudimdunisuanlaesindn
DUNARUALEDY

F  fo ussdrumusenisianlass wazels
Feulgdu F=0-S+1-ty-1

Tned o Aemnuduis T Aorruduideou uay &
AoANENITOULONTBINANDUNIAKLAZDBY

wagluaunis (5) 4 weuaugieile (ps S ug -t
) wansfsluuuduvesasiiainaneyniaduazoesiign
Uanlaeengneenunls d@rumnainuaniiavedaunis ey

t
W3n Uﬂﬂpd 'S'dt) Wuuseduiadainaaiuidu
wumsnnduiiiosnnitadiin uazimeniians (F.at) Ay
ussduiadidunaduidosnussdaine fuveseynialu
Az00q

wmsfmesudazs egnihunyszifiuluusias
drudes dwiulssunaunisseduaduiadndndodld
dwiunsdanUdosoyniaduazess ngfiansunainuai
Inn1smnass Jehenndnuuzvesoymaruayesslsid
thamaaeuiuinizBatusuuussaunaun awaveundn
ounaduazessiivuinin uiazadiveinismaaey
fﬁ’mumiﬁaguuﬁugﬂwﬁﬂmidﬂ WNBUUBILULUUANUDY
azfioundneuniaduazens (ps S ugty) Tenaedl dedu
Hadofinasiousansnmnisiawazeinginsesdadu
veuBNAUTNTTEIENNTIAR NBUTBIUTIBUITAGYIN
AiruLduLulIdsa nduiiiesainwadidy

Uﬂﬂpd S dt) AuLmauuag (F-at)
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t
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nsigensesilimaasuldfaniidud dadamals
faudanguiealdiilegnnszunndiodusiadiin
Samalvmisdined APa AAndudaunndsanldnsosu
avoasilfidutaninisUszianiesiin wuluauves
Mitsuhiko Hata wazmnz"” vauzifendunnudaneuiaies
vesTanUszinnind shlianududoufiAnseureunes
azfinduazoasiivanudoseanundAruntudeazmss
answaliguaganizginsesveteynIAluazees (F-at)
fiszfuanas Fuiliaunsaldanududuiadimasldly
nInszuNnndneynIAluazeatliianeany
FuAMANYILIANITNIINATNYDIENTB AT
thuvaaeuiisaes fanuuandietu Aodlndieamosd
AENBMUE BAnEu 138U douyl wueynug Ldu wasdn
Aduflaaudnune lifangu nsesns whasdude wanil
vilsimes Ad Ay (F-at) dAruandrsfumalddae
Fedu wanmeaeuiilduaniuusnglugud 5 iSsuidioy
SUil 6 wagoufmadnsfiAnnnauunndeiefingnd
Tnenaluguil 5 85u18ldin aussauznisvanddesada
aUNIAKUAL 80BNV INGLoames dnulikens
Wasuulasesseiuamiuduiiad Tnefianuduiudidy
FnvauziBauannanfedildsefuanufuduiadgadd
aussauglunisvanUdesadnauniniuareatongeniu
dauluguil 6 o5unelddn aussauznisUanUdesadn
aun1AluazeeeanvoIn1aliy arulilunisvinladn
azonfiiionsUAsunlanesseiunnufuduiadiieicm
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nidnndeanes dunaldann eunnArseAuauaudy
Wadfinaaeu Ansdsunlaves AP vosinatu zAey
anasmusnIunde lusnsiilinesunnaneiunindnues
ynsvdvanududuitad Fededunuiléd sihliarunsn
danladn mndenldfinlndeamesiduiinses ming
aansoimunszRunnufuBLiadiigmemunzauamis
LLé'af\]smmsamuammﬁha@mﬁa&ﬁaﬁwmmazmmau

J a

azassiiieane winsaldenldinaduduiinses uanain
szidenimunseiuaudiuduiadiganeimnzauuda
AMSMANUALDINTOULAAESaURRILENSINeBuRadLIn
vanondsisldmuasonsindiouiuinlndeame sl
ﬂ']'iLU%EJ‘ULﬁEJU‘lJ'iZa‘VI%ﬂ']WAI‘L!ﬂ']'iﬁ"lﬂ’)']il'dza']ﬂ

nsusziiiudszansanlunisviianiuarenn
nsesluwsiazouly annsofinnsananannudugyde
Tuieftanasaniiu Inasmuadudadiuiiaunsaanasls
dledieusuanusuduluneuusn tneldmbemdiua sy
aunIg (6)

P
Angnmlun1syinAuasenn (dB) = 20Log —=— (6)
P

ref

nafilguandlumisnedl 7 Feawiiuin fnsesuuu
Inaleamnes miﬁwmmasmmﬁﬁﬁﬂaquqqmﬁmmﬁu
70 Psi rsluLifiansan9InANeds warfiansananen
aasa9innnsviAnuazenfiniu 5 asaresou @y
AN51971 8 LLamwammr;?miaqaﬁu%ﬁﬁﬁﬁﬂ&meﬁﬁqmﬁmm
i 60 Psi lundn1siansanainaeds wasdfiansanain
Aidaataiiinenuazeininiu 5 adsosounda aifian
ogfirmnudy 70 Psi lufeduiuinsesuiinlnaLoa
we3s

A15199 7 UseanSannsyianuazenennsasnaeamasaudadiuluniindiua

AR (Psi) fnlndlednes dB (ade 5 A) dB psii 5
AP Budu AP 08D 5 A% afadt 5
60 81.5 80.01 79.14 -0.1603 -0.2552
70 83.6 81.01 79.7 -0.2734 -0.4150
80 81.3 80.62 79.72 -0.0730 -0.1705
90 79.6 78.62 78.46 -0.1076 -0.1253
100 78.5 78.12 77.84 -0.0421 -0.0733
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A15197 8 UseanSnmnisvinanuarenansesdtumudadiulumiiendiua

AUAY (Psi) HNatu dB (1@de 5 %) dB ST 5
AP 3udu AP 1088 5 A% a%adt 5
60 84.16 80.72 79.5 -0.3625 -0.4948
70 85.3 81.92 79.92 -0.3512 -0.5659
80 84.7 82.52 81.2 -0.2265 -0.3665
90 83.2 81.78 81.14 -0.1495 -0.2178
100 82.3 81.36 80.36 -0.0998 -0.2072

GEL

ausuaniindanadisnusayszauiildvia
aze1nnsesinnsossinlndioaves lruadnsadany
uwanensufisedutaddey 0.05 seiumanuduluvioanas
Ighiigaideldnrmsuaniiiidawadidniisziu 70 Psi
anuaulurie ndwdesiadidnianuazeniidanlig
uInfign 0.2734 dB LileLfisuiunewsudy waziie
firsanly 1 seun1svAuaren Jelaesduiadun
$uau 5 ads fisdunnusuiadidn 70 Psi avlirnadng
nsanasesnnudulueldianidufafufoauns
anadléie -0.415 dB lafiutuneusudy wazwanisan
Aanuilussuusendaile o Aruduiadidn 70 Ps
ael¥Tivhie 0.776 mmH,0 st Fuildaninsesuniny
Fuiadiinadu fefurnusuauiiunsaudiuduld
Adawadiindmiuranuazeaiinseiiusiinlng
Lo@Lnes Ao 70 Psi

drudnseswdadnadiu Aruduauiisninwad
Bvunazrseaulinadnsfidaulduandiefuiiszdu
Tfodfy=0.05 sefuausutliluvielinaudumagaann
M9lady 5 AdefinaaeuesEiuAILGY 60 Psi Tnuanas
anAnsuduld 0.3625 dB vuzfianuduiadiinssauro
Psi 9z l¥anuausasesawnie 0.3512 dB  WieRasan
Tundlaseunisvhauiivdesiadesnun 5 ﬂ%y’aamﬁu ST
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Abstract

This cross-sectional descriptive study among rubber plantation farmers had the purpose to assess the
ergonomic risk among 30 rubber farmers of a pilot case study of Sabayoi district, Songkhla province, that was randomly
sampled to represent the area of every village in Khuha subdistrict, divided into rubber tapping farmers and latex
collecting farmers. Data was collected by using the ergonomic risk assessment of RULA, REBA, and the self-assessment

of Musculoskeletal Disorders Severity and Frequency questionnaire (MSFQ). Occupational health risk assessment was
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used as a risk matrix for musculoskeletal disorders risk assessment. The results of ergonomic risk assessment of rubber
farmers in the rubber tapping process by RULA found that most of them had a high risk (69.23%), followed by a very
high risk (23.08%). The REBA showed that most of them had a high risk (84.62%). The result of ergonomic risk
assessment of rubber farmers in the latex collection process by RULA found that most of them had a very high risk
(82.35%), followed by a high risk (17.65%) and REBA indicated that most of them had a very high risk (76.47%), followed
by a high risk (23.53%). The occupational health risk of farmers in the rubber tapping process showed that the highest
risk was at very high health risk level (53.85%), and MSDs health risk of farmers in the process of collecting latex was
a very high level of risk (47.06%), which meant that the working posture and conditions must be implemented
immediately. The results of the study indicate that the health risks of rubber plantation farmers may arise from
repetitive and awkward posture and inappropriate postures in a prolonging period might affect musculoskeletal health
disorders in the long term. Therefore, occupational health risk should be assessed with a risk matrix in rubber
plantation farmers in Songkhla Province by using an appropriate tool of risk assessment to MSDs as a guide to prevent

musculoskeletal disease.
Keyword: RULA / REBA / health risk / rubber farmers / ergonomic
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ANdARY: N1sENERT / AnuRaUNAnIeTEUUlaTI kAN / lWesnANEeT / guninaiuuana / 1sane1una
Abstract

This survey study aimed to assess the health risk of musculoskeletal disorders (MSDs) among health
personal in hospital. There were 30 health personal in one private hospital participated in this study. Data was
collected by using the musculoskeletal disorders (MSDs) severity and frequency questionnaire (MSFQ), the Rapid
Entire Body Assessment (REBA) and the Rapid Upper Limb Assessment (RULA). Work-related musculoskeletal
disorders (WMSDs) was assessed by the MSDs risk-matrix combining levels of musculoskeletal discomfort and

ergonomics risk levels of the working posture. The results showed that there were nurses, practical nurses, porters,
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receptionists, and medical equipment cleaning officer had participated in the study and showed the highest level
of body discomfort, namely the lower back (60.00%), followed by the shoulders (56.67%) and the upper back

(50.00%), respectively. Ergonomics risk assessed in standing posture were mostly at high risk level (50.00%),

followed by very high risk level (23.33%), and moderate risk level (20.00%). Ergonomics risk measured in sitting
posture were mostly at moderate risk (30.00%), followed by low risk or high risk (26.67%) and very high risk (16.67%).

The MSDs risk assessment matrix showed that most personal were at high risk level (76.67%), followed by moderate

(63.33%) and low risk level (33.33%). The matrix of WMSDs risk assessment by using self-reported discomfort and

the postural risk observation revealed that almost health workers were under high risk of WMSDs, that suggests for

ergonomics implementation in this private hospital by ergonomics training and appropriate ereonomic design for

posture and task in order to preventr work-related adverse effects of chronic musculoskeletal diseases.

Keyword: ergonomics / musculoskeletal disorders / risk matrix / health personal / hospital
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Abstract

Stress is caused by many factors, including personal, societal, and environmental factors. Work stress is an
important problem and an issue that most organizations often encounter. Such problem leads to this research with
the objective of studying personal factors and work factors related to work stress in the Provincial Electricity Authority
employees in Samut Songkhram province. This research was a cross-sectional study among 67 samples. Data were
collected using a questionnaire comprising 1) personal factors 2) work factors and 3) work stress. The questionnaire
was validated in terms of content validity, and reliability. Data were analyzed using descriptive statistics such as
frequency, percentage, minimum and maximum values, mean, and standard deviation. Inferential statistics: Chi-square,
and Pearson’s Correlation were also used. The study found that most of the subjects was 77.6% male, younger than
40 years old, and 86.6% were single, graduated with a bachelor's degree. They had a salary of 15,000 baht or more.
Working duration was less than 5 years and worked in the operations and maintenance departments. The overall work

stress level was moderate (average score 76.48). Personal factors, including education level and position, were
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significantly correlated with work stress at 0.05. Work factors included job description and professional advancement

were significantly correlated with work stress at 0.01 and 0.05, respectively.

Keywords: Work-related stress / Work factors / Personal factors/ Provincial electricity authority
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Abstract

This research was a cross sectional descriptive study aimed to study factors’ association, including personal
factors, practice factors regarding noise exposure and noise level in karaoke rooms among 68 students using karaoke
bar in a University in Eastern region. The instruments used in the study were sound level meter, audiometer and
questionnaire. The study found that 30.88% of the sample group has the result of audiogram after singing karaoke
be in the line affecting hearing (The hearing threshold in each frequency of either ear exceeds 25 decibels). The
relationship among the studied factors including personal factors (gender, age, smoking, drinking and hobbies with
noise), practice factors for noise exposure (frequency of service using, number of attending hour, frequency of entering
a pub/bar, frequency of headphones use, past/present work experience related to noise), and noise exposure factors
in the karaoke room found that there was no correlation with the hearing threshold. However, this study found that
there were 29 students (74.4%) exposed to noise levels exceeding the labor law standard by according to the
attending service 1-3 hours. 11 out of 29 students (37.9%), had the result of audiogram in the line affecting their
hearing. Therefore, customers those attending service at karaoke bar should reduce the microphone volume or the

music volume to prevent excessive noise exposure which may affect hearing threshold.
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Abstract
Starch is the primary ingredient for food processing, by blending with other ingredients inside the mixer. This
experimental study carried out to observe the explosibility of rice, glutinous rice, and tapioca starches, the common
ingredients for Thai and Chinese foods. The series of experiment on set inside 1.2 L Hartmann cylindrical, observed
and filmed by high-speed camera. The results of these experiments indicated that these three agricultural-food
starches exploded violently at the concentration between 747 — 962 g/m3. Since there was no regulatory requirement
for dust explosion prevention for food processing industry in Thailand, obvious urgent need to inform food-starch
processors to aware of potential hazards and convince the authorities to mandate dust explosion prevention system
in food-starch processing facilities.

Keyword: Starch / Dust Explosion / Concentration

Introduction

Food-starch  processing industry is an
important economic sector to Thai economy due to
high local consumption of starch-based food and for
export, the country earned USD 350 million from rice
and glutinous rice starches [1], and USD 3,000 million
from tapioca starch annually [2]. Rice, glutinous rice,
and tapioca starches are common ingredients, one of
the must have, for Thai and Chinese foods and deserts
recipes. The appearance of these starches looks very
much the same, but they will look different when
heated and create a different mount-feel when

consumed. These starches are extracted from rice

seeds and tapioca roots, then pressed and submerged
under water, after a period then the moisten
intermediate product is brought to be dried. The final
stage of this process is to grind and dry inside the hot
wind and cold wind cyclones until it is dry. The dry
starch is then filtered through the sifter, for size
according to the specification required by the
customer, and finally packed in the bags of finished
product ready to deliver for food processing. In the
food-starch processing facility, starch will be unloaded
from the bags into the blending mixer, where these
fine dry particles can be exploded when suspended in

the air and ignited by flame or spark.
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The food-starch explosion incidents reported
occasionally in Asia, the major incident happened on
24 Feb 2010 when the corn starch powder exploded
at Qinhuangdao Lihou starch factory in Hebei province
in China resulted in 21 workers killed and 47 others
injured [3][4].

The horrible incident of misuse of starch was
reported on 28 Jun 2015, corn starch powder exploded
in the concert party at a water park in Taipei, Taiwan.
The incident occurred while audience were attending
the concert atmosphere, colored corn starch powder
was sprayed over the crowd to make the concert’s
stage effects and turned into a fireball when the thick
cloud of starch particulates ignited and then
consequently created secondary explosions over
thousands of innocent people and resulted in over 500
people injured and 2 victims died from severe burns
[5].

Recently, on 24 Feb 2021, it was the potato
starch powder explosion in an industrial building in
Taus, Singapore where 3 workers killed, and 7 others
injured. According to the Ministry of Manpower’s
Occupational Safety and Health Division, this explosion
occurred while starch powder being transferred from
packaging bags to blending mixer, particulates cloud
formed in the enclosed area ignited and exploded [6].

In Thailand, there were two tapioca starch
powder explosion incidents reported. The first
occurred on 6 Aug 2011 at Esan starch factory in Nakorn
Ratchasima province resulted in 9 workers injured. The
second occurred on 29 Aug 2014 at Nong Hai starch
factory in Udon Thani province, resulting in 4 workers
injured. The reason why very few starch dust
explosions had been reported is because of the
inadequate incident reporting and investigation system
in this country and lack of knowledge and awareness
of dust explosion hazard in public [7].

Due to missing regulation and standard for
dust explosion prevention in Thailand. Thus, many
food-starch processing plants and finished-product
handling facilities around the country were not aware
of the risk of dust explosion hazards in their own
processing facility. Therefore, it is essential to promote

dust explosion hazard awareness for the food-starch

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 6 Number 1 (January - June) 2023

industry that food-starch particulates can be severely
exploded. This study aimed to provide evident-based
risk assessment of food-starch dust explosion
phenomenon, latent hazard that could turned out to

be catastrophic incidents.

Objective

These experiments can be able to show the
explosibility characteristics of three types of food-
starch ingredients, rice, slutinous rice, and tapioca
which are commonly known as normal food

ingredients.

Methods

The explosion set inside a 1.2-liter chamber
confinement, well-known Hartman’s test equipment
[8][9]. The dust cloud of rice, glutinous rice, and tapioca
powder to be produced by air blast over agglomerates
collected inside the chamber as same as the
environment of blending mixer.

A piece of filter paper placed on top of the
1.0395 x 10° m’ Hartmann explosion cylinder
chamber, to relief the pressure developed in the
chamber. The 0.5 bar pressured air hose connected to
the chamber, at the basement (ASTM 2001) [10], which
will produce air blast over agglomerates to create dust
cloud. The high-speed camera, at 1080p resolution at
120 frames per second, is located close to the

chamber for recording each experiment as shown in

figure 1.

Figure 1: Experimental Equipment Set up.

The spark plugs with minimum ignition energy
of 30-80 mJ, sufficiently energetic source to ignite the
dust cloud, inserted into the middle of the chamber as
shown in Figure 2. The electrical supply to the spark
plugs can be generated to maximum energy of 200 mJ

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 6 Number 1 (January — June) 2023 page 53



NsasnrmlaoniouasAuandon 7 32 aduil 1 ifeunnsia - Jquney 2566 ISSN 0858-4052
SAFETY & ENVIRONMENT REVIEW Volume 32 Number 1 (January - June) 2023

by adjusting the delay time of the energized circuit at

0.5 seconds.

Figure 2: 1.2 L Chamber equipped with two spark plugs.

Sample preparation

All samples were dried before testing which
moisture content less than 1 - 2% and the
experiments conducted at room temperature at 25 %.
After each experimental test completed, the chamber

was cleaned before starting the next experiment.

Results

The explosibility tests of three types of food-
starches powder, rice, glutinous rice, and tapioca
recorded in Table 1. Four sample categories, 2 grams,
1.75 grams, 1 gram, and 0.75 grams prepared for
explosibility test separately or each type of food-starch

powder.

Table 1: The explosibility test results of rice, tapioca,

and glutinous starches

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 6 Number 1 (January - June) 2023

Experiment 1 2 3
Rice Glutinous Tapioca
Starch Rice Starch Starch
129 A A A
2(1.75¢) v 4 4
3(1¢) v 4 v
4(0.75 g) v v v

Note: v = Explosion, X = Neither explosion nor

combustion, A = Combustion (Ignited)

1 Rice Starch

Figure 3 shows experiment 1 that captures
pictures of rice starch powder from started to finish:

1. Experiment (1.1) (weight of 2 g) where the
powder ignited (A) and then the flame burns the paper
(B) placed on the top of the vessel which can be
visually observable by the smoke over the paper as
the result of combustion.

2. Experiment (1.2) (weight of 1.75 ¢) where
the powder ignited (A) and the paper (B) bumt and
ruptured as the resulted of the flame which can be seen on
top of the paper.

3. Experiment (1.3) (weight of 1.0 g) where
the powder ignited and exploded. The paper (B) bumt and
ruptured as the result of the combustion; very intense flame
can be seen over the paper.

4. Experiment 1.4 (weight of 0.75 g) where rice
starch powder ignited and exploded (A) and the paper (B)
ruptured as the result of the explosion which flame occurred

very rapidly followed by severe explosion as a result.

This evident shown that rice starch powder can be severely exploded at the concentration of 747 ¢/m’

1.1 (A)

T

'3

1.2 (A)

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 6 Number 1 (January — June) 2023 page 54



Nsaseuaenfouazduanden U7 32 atuil 1 ieunnsia - qu1eu 2566 ISSN 0858-4052
SAFETY & ENVIRONMENT REVIEW Volume 32 Number 1 (January — June) 2023

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 6 Number 1 (January - June) 2023

B B

Figure 3: Rice Starch Experiment, 1.1 (2.0 ¢), 1.2 (1 .75 ¢), 1.3 (1.0 g) and 1.4 (0.75 ¢).

2. Glutinous Rice Starch

21 (A 2.2 (A)

B B

Figure 4 Glutinous Starch Experiment, 2.1 (2.0 g), 2.2 (1 .75 ¢), 2.3 (1.0 ¢) and 2.4 (0.75 ¢)
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Figure 4 shows experiment 1 that captures pictures of

glutinous rice starch powder from started to finish:

1.

Experiment (1.1) (weight of 2 g) where the
powder ignited (A) and then the flame burns
the paper (B) placed on the top of the vessel
which can be visually observable by the
smoke over the paper as the result of
combustion.

Experiment (1.2) (weight of 1.75 g) where the
powder ignited (A) and the paper (B) bumt and
ruptured as the resulted of very intense flame
which can be seen on top of the paper.
Experiment (1.3) (weight of 1.0 g) where the
powder ignited and exploded. The paper (B) bumt
and ruptured as the resulted the combustion and
explosion, very intense flame can be seen over the
paper. This evident shown that glutinous rice starch
powder can be severely exploded at the
concentration of 962 ¢/m’,

Experiment 1.4 (weight of 0.75 g) where
glutinous rice starch powder ignited and
exploded (A) and the paper (B) ruptured as the
resulted of the combustion and explosion which
flame occurred very rapidly followed by severe
explosion as a result.

This evident shown that glutinous rice starch
powder can be severely exploded at the

concentration of 747 ¢/m’

3. Tapioca Starch

3.1(A)

i

Figure 5 shows experiment 1 that captures

pictures of Tapioca starch powder from started to

finish:

1.

Experiment (1.1) (weight of 2 g) where the
powder ignited (A) and then the flame burns
the paper (B) placed on the top of the vessel
which can be visually observable by the
smoke over the paper as the result of
combustion.

Experiment (1.2) (weight of 1.75 ¢) where the
powder ignited (A) and the paper (B) bumt and
ruptured as the resulted of very intense flame
which can be seen on top of the paper.
Experiment (1.3) (weight of 1.0 g) where the
powder ignited and exploded. The paper (B) bumt
and ruptured as the resulted the combustion and
explosion, very intense flame can be seen over the
paper. This evident shown that glutinous rice starch
powder can be severely exploded at the
concentration of 962 ¢/m’,

Experiment 1.4 (weight of 0.75 g) where
glutinous rice starch powder ignited and
exploded (A) and the paper (B) ruptured as the
resulted of the combustion and explosion which
flame occurred very rapidly followed by severe
explosion as a result.

This evident shown that glutinous rice starch
powder can be severely exploded at the

concentration of 747 g/m’

3.2 (B)

e o o 1

i

B
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Figure 5: Tapioca Starch Experiment, 2.1 (2.0 g), 2.2 (1 .75 g), 2.3 (1.0 g) and 2.4 (0.75 g).

Discussion

In general, it holds true that higher dust
concentrations lead to more violent explosions,
aligning with theoretical expectations. Consequently,
non-explosive flashovers were occasionally observed
even when dust concentrations were elevated.
However, if the amount of dust is so small that it does
not reach the Minimum Explosible Concentration
(MEQ), an explosion will not occur, even if there is
enough ignition energy. Another critical factor that
merits attention is Minimum Ignition Energy (MIE).
During this experiment, the available kit was limited to
generating a maximum of 200 mJ of energy. This
constraint resulted in flashes rather than full-scale
explosions as the dust concentration increased.

Notably, while data for the Minimum
Explosible Concentration (MEC) is available for rice
starch (MEC: 60 g¢/m?) and tapioca starch (MEC: 125
g/m3) [7], such data is currently unavailable for
glutinous rice starch. Nevertheless, our study's findings
indicate that glutinous rice starch has the potential for
violent explosions, akin to tapioca starch. Therefore, it
is imperative to raise awareness about the safety
considerations of glutinous rice starch, a staple in many
food and dessert recipes, predominantly sourced from
northeastern Thailand manufacturers.

The primary objective of this experiment was

to assess the risk of explosive dust and advocate for

the establishment of a minimum standard to ensure
adequate dust explosion protection measures in
Thailand.  These experiments underscore the
significance  of handling agricultural-food starch
ingredients, particularly in the manufacturing process,
transportation, and warehousing, with heightened
caution. While no reported incidents of rice starch or
glutinous rice starch dust explosions exist, it is essential
to recognize that such explosions can potentially
occur. Consequently, regulatory requirements should
be promulgated to establish a minimum standard to
ensure dust explosion protection measures are in
place and a precautionary approach, including training
and education, must be extended, especially to small
starch factories across the country and the general
public.

Limitations and Areas for Future Study
The experimental tests have provided
valuable insights, but certain limitations should be

acknowledged to enhance the depth of understanding.

Limitation 1: Ignition Energy and Test Kit Constraints
The tests were constrained by the limitations
of the explosion chamber and energy source. These
constraints restricted the ability to generate ignition
energy values exceeding 200 mJ and work with powder

amounts greater than 1.75 grams. Consequently, non-
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explosive flashovers were occasionally observed even
when dust concentrations were elevated. These
limitations stemmed from the capabilities of the test
kit (1.2 Hartman), which could not provide the

necessary ignition energy for certain conditions.

Limitation 2: Particle Size Measurement

Another  limitation  pertained to the
unavailability of equipment in the laboratory for
measuring the size of dust particles. In explosive
environments, the size of dust particles plays a crucial
role, with smaller particles exhibiting a greater
potential for explosion. This limitation leaves
uncertainty about whether the observed flashovers
were influenced by insufficiently small dust particle
sizes.

Areas for future study, to address these

limitations and advance the understanding of food-
starch explosibility, several areas for future research
are suggested:
Advanced Testing Instruments: Future studies should
consider employing larger testing instruments, such as
20-L or 1-mA3 chambers, following established ASTM
standards [10]. These larger chambers will allow for
more extensive investigations into dust explosibility
characteristics.

Minimum Ignition Energy (MIE): Conducting
experiments to determine Minimum lIgnition Energy
(MIE) will provide valuable insights into the energy
required to ignite food-starch dust clouds. This data
will enhance the ability to assess the risk of dust
explosions [11].

Maximum  Explosion  Pressure  (P-max):
Assessing maximum explosion pressure (P-max) will
help understand the potential destructive force
generated by these explosions. This knowledge is
essential  for developing safety measures and
preventive strategies [12].

By addressing these limitations and exploring
these areas for future study, the aim is to deepen the
understanding of the explosibility properties of food-
starch ingredients and contribute to improved safety

practices in their handling and processing.

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 6 Number 1 (January - June) 2023

Conclusion
All three food-starches, rice, slutinous, and
tapioca starches have similar explosibility, which

severely explosive at 747 ¢/m” and 962 ¢/m’.
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Abstract
Youth counselor student is an important mechanism within the student support system, particularly
concerning mental health. These students require training in their own mental health approaches before they can

mentor their friends. The purpose of this research was to study the stress levels of youth counselor students before
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and after attending the stress reduction training program. This study was experimental research on stress reduction
training program for 57 youth counselor students from secondary schools under the jurisdiction of the Bangkok
Secondary Educational Service Area Office, Region 1. The research instruments consist of four components: a general
information questionnaire for youth counselor students, a stress assessment questionnaire administered before and
after participating in the program, a stress reduction training program integrating mindfulness techniques and self-
awareness exercises conducted by a psychiatrist over a period of 6 hours, and a satisfaction evaluation questionnaire.
The data obtained from the stress assessment and the questionnaire were statistically analyzed for mean, percentage
and standard deviation. The t-test was used to compare pre- and post-programmed stress scores. The results showed
that most of the youth counselor students were female, accounting for 64.91%, with an average age of 15.23+1.50
years. The youth counselor students (43.86%) had high stress levels before joining the program. After participating in
the stress reduction training program, the level of stress was significantly reduced (p<0.001). Youth counselor students
reported a positive effect on self-awareness, stress management skills and the ability to give advice to friends. The
results of the study indicated that the stress reduction training program could reduce the stress level of youth

counselor students. Therefore, relevant agencies should implement training programs to reduce student stress so that

students can manage their own stress.

Keyword: stress / youth counselors / stress reduction program / secondary school student
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Abstract

The objective of this study was to study the risk behavior that causes accidents of hired motorcycle
riders in Phatthalung Municipality. Purposive sampling was conducted with a total of 75 people. The data was
collected by a questionnaire with a confidence value of 0.895, and analyzed data by determining frequency,
percentage, mean and standard deviation. The study found that motorcycle drivers were all male. Their behaviors
mostly prone to road accidents including 1) when the driver was in a frustrated mood, driven at high speed (x_z
0.20, SD = 0.46, 54.67 percent), 2) drivers avoided following traffic rules if they feeled it was not dangerous (><_:
0.23,SD = 0.73), 46.67 percent), 3) the drivers drove in front of another vehicle. (x_: 0.26,SD = 0.64, 32.00
percent), 4) drivers like to drive the rear of the car in fron (x = 0.35, SD = 0.63), 30.67 percent), and 5) driving
against traffic rules in order to travel as quickly as possible (><_= 0.59, SD = 0.26, 26.67 percent). Therefore,
accident risk reduction measures or measures to promote safe driving are necessary for the professional group of
hired motorcycle riders.

Keyword: Risky behavior / Accident / Motorcycle rider / Phatthalung
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Abstract

Environmental Health Literacy (EHL) embraced as important for improving public health by preventing
disease or health impacts from environmental risk factors. Therefore, the purpose of this study was to
development of EHL model for village health volunteers (VHV) to prevent the health effects from PM2.5 in
Samut Prakan Province using participatory action research (PAR). Research methodology divided into 3 phases,

including 1) A questionnaire-based was used to assess the EHL of 419 VHVs, 2) The focus groups of 90 persons
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were organized during the workshop in an effort to find the EHL model together by key individuals from the

district-level conversation, and 3) Integrating participation of 24 persons using brainstorming to prioritize the

development of EHL model by key individuals from the province participated level conversation. The

descriptive statistics were frequency, percentage, mean, standardized division and content analysis. The results

showed that 1) The over all of VHVs’ had a moderate level of EHL (E:3.67, S.D.=0.89), 2) VHVs’ can develop

EHL model, that most often is the academic training along with brochures, 3) The top three volunteers’ rank in

development of EHL model for VHVs’ were as follows: academic training, text media, and multimedia,

respectively. Consequently, a developing model suitable for VHV participation was from this study can be

utilized as guideline for organizing the EHL of VHVs and to bring about the higher quality emergence of health-

promoting behavior in the future.

Keyword: Environmental Health Literacy/ PM 2.5/ Village health volunteer/ participatory action research
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Wi fiansisaugy andinnuassaaue e uaz
Tsanewa Wiesufudnd fuauddgnisiau
suLuuAusouives oau. wagldiluguuulunis
ALY WIREYNIUTINS

UsEynsuasngunlgna

nsfnwadsiivssansuasnguinogia 3

[

NEx M

bl !

1. ngunsuuuuFauny Tussesil 1

Usprns Ae orenasinsanonsaauusydmin
Fandaaynsusnnis Wleviuuuae uauaNTEUIA 1L
oA wAnEeL STV 7,326 AU

NguF8E19 AD AILNUBENANATASITUAY
Uszd ity Ssvinaynsusns mngisinaauta
AULNUTNITANLIRALANDDN LAEAIUIUIIVUIA
yesnguinoiiossanaadndiureassuing
Tagldgmsnsuszanuaadevesszvnsiutuey
Mngasmamuadaos® fil

n= NO'Z >

[d'(N-1)] + [07Z 1.0v2]

Tne sl

(@un1s7 1)

n = PWIANGUAIDE1NFBINTANY TR
i
N = yu1Av0sUsEINT U 7,326 AU

Zian = Aasguldldsund Aseduainy
\Herlu 95% Ziaz= 1.96

0 = ArAuuUsUsruniedirutoaiuu
15§ FefAdeldimanis@nen anuseudiiu
ounTeAsndenvesenaainsaisisaguusedn
nyiUnu lunsdesfunansenusioavnmanduazeas
YUIALAN (PM2.5) GLuﬁuﬁL‘UMWGMUWLﬂngﬁ‘\]ﬁLﬂH
Fadnnn Tagwudn ngudieg Iszduanuseuses
Tusgduurunans fidiade 3.65 uazfiadrudeauy
WnsgIUiY 0.65”

d = AAnueaaledeufiseniuldiviaiy fee
az 10 vesmdmidsauuasgu daduraunn
wdeulilunsdnwadel whiu 0.065

o o '

Alpha () = sgaudedfsy Wiy 0.05

wnuAnlugns
n = (7,326)x(0.65) x(1.96)
[(0.065) x(7,326-1)]+[(0.65)'x(1.96)]
n = 36507 Andu 366 Au

feu gunangusiogaiisiunilfaingmsis
Wihfiu 366 AU

fafifietostumnunainindeuluvasifv
s1usdudeyaunaranlynin1Ineunduved
wuuasunuiiliiasysaiuietdesniniidmun wied
Yeyagayme (missing data) Saa1nd19ziAndu fon
ay 10 {idedeusuawnndiegnelnidu

n adjusted = n (@unsil 2)

1
= 366
1-0.1
= 406.67
fadulunsinuadiifafununudoyay
nausnegliisiindy 407 au
Wdennquiiegislunisiiusiunudeya
nnguiiegislumsfinuadell ielildmeged
Judunudives oax. lasldnisdusdaegne ds
MuuavuIfegnudnd1ureslssrInsuday
Sunolngldansimundnaudal
n = nN; (Fn157 3)
N
lngvunali

v
o

ni = YAveINgUMagsluusaz s
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n = PUIARIBEN

Ni = am%ﬂﬁuawisﬁmﬂiiuLLsias%”’ugﬁ

N = Snnuafnvesussannsian

defmuaruiasegdlunsazaniuuing
asnsngy mudndiues oaw. luiuiisuneuasls
YUIAAIBE1IVBIUARYADIUUINITAGITEY
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2ntuagiinisduediedne (simple random
sampling) Tnetisedeves eau. luwnsuRavey
vpuday In.a9. uduegrsitelagldlusunsy
AaNTiIMestUNTEY Auldfag1RTUNNIIEeNND
sauvisaulaisnngy 407 au Taesurudadungs
Heoeefidunldlundardinonansfamsei 1

A135197 1 Ardadiuenanadasaisisuaviszdmyinuluidazaniuuinisarsisauavluiiuidnne Jmin

aynsusng U 2566

3D 1uIUUEYINT 8. Tuudazaing (Aw) nguddetglulsiazdng (Aw)
gnaLiles 3,025 165
91LABUNUD 846 46
FUNBUNING 1,287 71
PLNDNITZUTEUAY 874 47
9LNDUNLANGA 388 28
BUNBNTTAYNTAAE 906 50

374 7,326 407

LNAUTINIIARNLABNBNENEN AT IUIATINNS
(Inclusion Criteria) fitnamdndondniulsyeinsi
Anwn dal

D10y eay. iuﬁuﬁ%’w‘i’magmﬂﬁmi il
UfURnunbidesndn 1 U

2) @1u15091u Weun1wrlnele wagnsen
WUUABUNUAIEAULBILA

3) agalpsladsInnsive

LNEUNNISLENB1E1EIASDBNI1NLATINNS

(Exclusion Criteria) hnausigaii

1) 10 eay. ﬁé?wiﬂmﬁaaguaﬂﬁuﬁ%’mi’m
aunsusnis Aeunsiseladadu vean00na NN
Ju eaw. ludnsewinnisfiudoyaide

2) ldanansadnginfanssy iseliaansafinne
Talugesswihafuioya

LAMe ANSLlALAnaInn1SANwEA
(Discontinuation Criteria) Usgnaunie

1) nasilenanasinsdnannsAngmidasans

(Discontinuation Criteria for Participant)
nydilaildendoogluiiuiidnua laidrsas
Aonssundeldedin salufeyauvuasunuidl
Toyalimsuiuauysalunnindesay 20
2) s nsiarsudnvid ey i nsAnuiia
1As9n13 (Temnination Criteria for the Study)

nstliinfeiiR viseiinlsaszun uaznsl

Furugidrsiufanssudeenindesar 50 ved
Wwngluusazianssy

2. nguUszyudeufiinasnasiidausau
sunungu Tuszesdi 2

naudaegne Ao Funuiiod1UuszyuLd
Uuanas Al¥38n19ideniuuianeas (purposive
sampling) dmsuiiudoyaananin lnenisaunud
n&y (focus group) NNBND LwaLLmdmiﬂLmumm
sousfuowivAuandon suneas 15 au dmun
6 81ne lngdnuseyu a drdnauasIsugueng
wenusazsnevdniildteyaanuuuasuauly
svezusn Wethdeyaanuuvasuaulubnausly
MTAUNUINGH T9520NGUFIBE19T W auNUING
Wedu 90 A lagLdannguiiag19huuL1eas
Usenausig

2.1) ildndndy fio Munuves eay. fidss
ALraUTEsINMAL IO TEsIU 0au. lussAusiua
lufufiferiudfduieatos $1umu 5 fwuaq ae 2
AL AL 6 Snefifinndan 60 Ay

2.2) Fidrwiendestunisiiaun Ao 1mihi
arsnsagluiuiiiioasudidiudidy Suau 5
f1ua 590 5 Aw/ua Taiedu 6 Sneiiiingiu
30 AU
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3. nguujuan1snasidiusinszanAlNy
Anuiiu Tuszesil 3

naudieg1e Ao AaunutiiolduszyuLd
UoAns Al933n151denuuuianzas (purposive
sampling) dmuiivdoyaiananin lnen1sszau
AUAALY (brainstorming) ilednasuaudfey
yosmsiangULUUANLseUSusuTuAwIndey
lagdnuszyusiuiu o drdnnuasisuguimin
aynsUsIng ndsndilddeyaainuszyuids
UitRnsnstidiusmaunungulusseriiaes Lilo
rteyavinnisaunuinguludnauslunisszay
auAnLiy Tneldonnduiiegnauuuigas Feingy
Mg 24 au Useneumie

3.1) filduddny fie UsesuuarsesUsys oa
1. ITAUND 6 SUND 911U 12 AY

3.2) gfldhuAsidostunisiian Ae Wwihd
#1519 UEUVINNAETNIUAITITUFUTUND WA
l5angua wikae 1 AU 919U 6 618 TIU 12 AU

insesdleildlunside

winsdiefllflunsfinuadsiliidaeiy 2 via
T

1. wuudauany (Questionnaire)

wwuapunmilfuedosilodiiiunulussesd
1 Inefidelduvuasuanuiiarsuazimunlnones
UsEIHUNANTENUABEVNIN NTUBUINEY NTENTI
A1550UAY UATRIUNNSYINABUAAIN BRI BTN
ogluinamifivensuld® Uszneuse meudl 1 deya
vl §1u 9 4o wazeoudl 2 Amwseudusude
Awuandon S1uu 28 4o sau 37 4o el

noudl 1 Yeyavily: Snvazdedanuy

mauvatelalbidenneunazuiadeiduvaleda
WolAudonaiu loud Jeyuvuiiegonds ina
anunmAseuAsI Yszaunisalnisidu eay. ey
svozaionfoegluruvy seiunsAng vz
i warUsyIRmsTlsauszdni

poufl 2 museudiuouipduindon: [Ju
ANNAINTATVRIUAAATLNITALMT W1la Useldiu uas
awnsalideyasueudivdsuindoniifieg lunns
aamadon msdaaulailedeatugunmuesmutes
thlugnsinunn@iniia uaginunadwandeuse
Usgnoudie n1siifadeyasuniodanindey

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 6 Number 1 (January - June) 2023

maiilateyaeusiodainden n1snsrnaeutoya
ounisdaudnden waznisdndulatiiedoadu
HansENUsieguAm anvazdemaiuduwuuingin
Uszume 5 58dU (Likert Scale) faud 93310
fian” 1 5 azuuu s “a3ellosiian” 1 1 Azuuu

2. wwuaumnilen Uy s danslaens
dumnnga (focus group)

JuiadesflodmiuiAvteyaugugilunis
dufluauszezi 2 Inefideldmumunaz sy
FoyannaAdeiAeded ™ iilesenuuuusziiy
msauungulviaenadosiuuuuasuaniluszeri 1
Wundniitedunsmumu Yuur uasBududeyals
psafu uazilugnisualsigunuuANLToUSTIaN
MnAFeINsTiuTiaTs Tneifninnisiidausanves
oau. waggilduientos Fafiuszifiumsaununngy
fail

2.1) Yagmn PM2.5 T wazdanaiaiasie
guanmwasUsvrsdluguwuain PM2.5 feegls

2.2) nsandunisiiieantayny PM2.5 Tu
U990u wazdednin/auassalunisianisUam
PM2.5 Tumuuduegials

2.3) Yoyanusouiiusunivdandentes
0. SIUTWANUUUABUNalusEEER 1

20 agulgyvinliuseuidiusunde
Aawindouved oau. INLUUADUAY LazaInTeya
Yaym PM2.5 Tuguy wasdeneinanagunInyes
Uszmvuluguwu Aeosls

2.5) gUwuumsimuAuseuii1ueule
Aaundeuves eay. Mfoens uaziBnsUssifiuna
Juegals

3. wuuauMUHeNUsE Y B U URNsTne
MssEANANNAAIY (brainstorming)

Wuedesiiedmiufuteyagaamlunis
fuflunuszogi 3 Ingeenuuudszifiunisssaunin
Antulviaonadosiudeyailiinanmsaunnngy
Tuszogd 2 1iledndiuanudidynisiamnguuuy
mseuiususivasnndenes ea. Tivsnza
fudaminaunsusns TnelduRvesiivszyandunis
Tmailedadidunsouiauansaudaiunumuly
foftoidsvesdrduiivn Meilfiuseiiundnlunig
UszgpndalfuRnisiiteuansanufaiii Fasteluil
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3.1) deyaguuuunsiauIAUTaUIAIY
aunsiAanndewes oau. lunmstlosfunansenusa
AUNINAIN PM2.5 LENII8E N0

3.2) JUuuumIRauIAUseuid1ueuily
deuandenves aau. Avunzaudu eay. aule
aunsusMs iuednsls Tumuaeslsfinnmuiy

3.3) N13INEIRUAINUANAYVDINITHAIUN
sULuUmLToUuounssAsIndenves aau. Tu
nsdestunanIzvUfoguAMaIN PM2.5 fungas
futtufiaastinueedials Smauasslsfidndidu
iy

MInsavdauLATasila

miﬁﬂwﬁﬁfsﬁﬁmimmaawauamam
szaEna1Nn5ide Inedeyailldfenseszifuiy
nseun1side deidunisnsrvaeuaiiunsaiinis
waziin1snsaaeudeyaluuanuLdn (triangulation)
Tneluszord 1 Iihuwuuaeunuiiadruasianilag
NeIUsEIiuNANTENUABAYAIN NTUBUITY NTENTN
asnsnigy FaldriunisvaaeununnvesAdeilo
W& FrenanisnsisdeumAdeiuveuaIaile
Weaduiid1dudszdnsuoaninseuuin
(Cronbachs’Alpha Coefficient) diA18¢ 321314
0.80-0.93" daunvvaunuinguluszesi 2 uaz
Usziiuszauanudaiuluszesil 3 §3deviinng
AT19dEUANNATIAIUEEM (content analysis) g

duuvaunuInguuazUssliuseauaufnidiui

Y

{ifoatsBuauoroinanand S1um 3 viu aeae
aruanganvaaiionmdnduilunaaoumen
fatininuaannasy IOC (Index of Item Objective
Congruence) YnUsetiuiiazuu agsening 0.67 fi
1.00 AzWWY

< v
N13tNUYdYA

N

Weasiuiiudeyandiniildsunisiuses

wussaidlunyudud Gddussesil 1 iudoyariu
oy fiasinslaidnsnlasinslunmsnouuuuaeuay
M9 419 A TAeuINNINATAILINAINNAUAIDEN

ibiAdelmidyanmunlyinseiuasinaus

e

Tunanis@nen nasandusiiunisiseluszeen 2
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= & ' = & '

Fudumsaunuingy wazszesd 3 1Wunssiuseay

ALARLIUYDIRAL. LasdmiTians saEe
nsuUanauazinszidaya

Youauvvaovaiuluszeszdl 1511013013
IiAs1zidoyadionisuanuasnIud (frequendies
distribution) Fn3eeaz (percentage) Aade (mean)
bay damﬁmmummmu (standard deviation lny
LLUUaaumummsammuaumaaammaau 'vm 28
U8 mmiamvmumvLLuuLaaﬂﬁummmmmuma’mu
AuseuifueuTAwadon wladu 3 sefu fdl
WnasifuAAruuY  InuginnsiuTeuliisunisin
Aade

1NTiAR 5 ALY AZLUULRAY 4.01-5.00 UWanedn 3]
Auseuiluszauun

1nfian 4 AzuUY AXIULRAY 301-6.00 uanei1 4
FuseuilusEAuULNA1

1NTIgR 3 AZLUY ATULULIAY 1.00-3.00 UaneI)
fawseulusgauliey

dudoyanisaunuinguluszari 2 uaznns
seanawAniuluszezdl 3 Iinswideyadieis
wdnn1siAsEaiLifon (content analysis) lagn1s
InsrUUlaya nTIREBUAINYNABITRYR LazaTIe
foasu Wlevimsnneriteyasulddeasiud §3de
WATIABUANUYNFDY UazALTeTiovesHanis
Anszid Ao 19180 Assaziouninnguiaegiei
M1n15Anw1 (feedback method) Tagiiiaua
Han I TwaunusunTukas T
iiegirdeaguvesitegnaevielaluiinus e sl
Toya

Y3wsuITeTunywd

Adulasinisivinddnsvesngudiegidlunis
o Faridfeilfihumsiusessesnitelumud
INANLNTIUNITNIITUITe5 550 IULY¥IVD Y
finnuansisuguiminaynsusinig Wedud 15
Hu1Au 2566 59a COA No 3/2566 REC No 21/1.0
lonansiuseuaviilasansise 21/2566 Taef3deld
Lﬁﬁmqﬂazmﬁmﬁﬁa’tu%umaumsmmqmama;ﬂa
swadayaiildannisasuaiu msaunuIngs uay
nszauauAniiu azgninuiluaiudu Tagldl
WameTeniessyimuvefivideya nsdlnsaunin
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nau wavn1sszauANAnivIzsEydlideyadute
auyflarn1senuUNTITITTeNUlun M

HaNISANEI
szezil 1 danuntsalannuseuidnusundie
dauandouvas aau. lunistlesfiunansznuse
FUNMANEUALID PM2.5 J9InaynsUsING
nn1sasiuiiivdoyaaiunsnify
wuvaeunmladiay 419 au Jufisanesdediuiu
nauFeguazInnniid Il idnies (nguse
gsfiduaily 407 au) FeiTouesin sau. fadnu
nsgieFesuiiveddwsulunslideya fedufiteds
Livednduruiiedafiiivieualdoanuazve
thiauenan1sinyfeveangudaegneia 419 audil
1. fayaluvesfreunuussuany
ngudlegrediulngilumwandgs (Sovay
86.87) d@rulngflantuninausa (5evay 65.63)
5998911 Ao vine/ve/uen (Feeag 19.09) s¥auU
nsfnuigegn Ae dufaduszdudseudnuinen
Uane/Uq%. (5e8ay 28.40) 5098911 Ao S¥AU
Uszaudnw (Seeay 25.77) n15Usenaue1Tnaiy
Tngfladleviheu/iBunetunaithu/sviaudu (Ges
a¥ 36.52) 7998931 A A1Y18/4115503 (Feuay
28.16) uazduluglafilsauszans (Sovaz 54.18)
TuvauzAgilsausedri Ao lsannusulafings (See
av 14.08) suiidwudfiflsausednin daulvgasd
Tsausgdwiuinndt 1 1sa (Fevar 14.32) ludiuves

P

Uszaunisainasilu eau. wudl ngudlegned

o

Usvaunsaliade 12.49 U gean 44 T dirga 1 T o0y

o

Hagtuiade 56.43 U gean 85 U dnan 20 U uasidl

q
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srgzhaondeegluyuvuady 35.96 U a1an 82 U

Y 9

'
o

Aan 3 U

2. da1uni1salal1usauidtuaude
daunndouvas aau. lunisdesfunansznuse
FUNMANHUAZRDY PM2.5 Faninaynsusinis

am5lumnsedl 1 wud eau. danwseu
fedlusedudiunany (X=367, S.D.=0.89)
defansandusiediu wudt suiilinguuuainy
seufiueuiivdsuindonsniignfe nsdnaula
\lotlostunansgnuequaIm (X=3.73, 5.0.=0.87)
Tngnuuuasunudiulvgngusitegsldnzuuugs
Tudodinu “duirdeyanimiiAsafunisiostu
NansvuINdu PM2.5 Adegunlilunisquaguain
autes” luvagiinguuuaiuseuddiueuiie
daundeudesiigaiiansiu 1dun 1) funindila
Yoyaounsfudsuindon (X=3.64, 50.0.87) laodl
azuuuslutedany “dusudeyaninud niods
AN edWYilamzAs T utafivenn e 1y PM2.5,
Avilaain1nenia (Air Quality Index: AQI) 1T udu
Ioegradila” uay 2) dunisasiaaeutoyasundy
Aawandeu (X=3.64, 5.0.=0.89) Inwdruluaingu
frog19ldnzuuudnludedinin “duiiasigi
Wisuiieudeyady PM2.5 annnansundsneuiiay
\ouazuansie”

Fatldlosuunsiesune wui AINUTOUIVDN
oau. lusnenseUssuns danadegeiian (X=3.79,
S.0.=0.91) 5099u1 A” BUNBLUBIAYNTUIINAG
(X=3.74,5.0.=0.85), 81.A0U1ILA15I (X=3.69,
$.D.=0.74), 81LADNTELAYNTLANE (X=358,
$.D.=1.03), §1Ln9UN9UB (X=3.57, S.D.=0.88) was
S1LN0UNINEA (X = 3.54, S.0.=0.89) MIUAIAY &1
31971 2

M13199 2 nmTInAuTeUIAueunisAundeuves aau. lunistesiunansenuseguainanluazeas

PM2.5 dandnaynsusinig (n=419)

asAUsznaUANNTEL FuBuiBEWIndon X S.D. STRUANTOUS
msdhdsteyaounitedundon 3.67 0.92 agluszAuUIuna1
msdnladeyaeunsivdaanden 3.64 0.87 agluszAuUIuna1
nsasnaeuteyasusEAwInden 3.64 0.89 agluszAuUunag
msdndulavitedestunansenusiogun 3.73 0.87 agluszAuUunag
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¢ vy v o v
aqﬂﬂsznaumwiaugmuamuaﬁaLL'maau

X S.D. 52AUAMNTOUS

AINTFIN

3.67 0.89 agluszauyunans

M13197 3 PuunswdneanuseuInueivduInfeuianives sau. Tunslesiunansenudeguninain

Huaroes PM2.5 Jwminaymsusins (n=419)

asdUszneuAuseUifueuioAauanden  Blewms V1WA UUB WS WSEANWS UGN
Usn1s Uszuas  1aRg

x x x x X x

(Sb)  (SDb)  (sD) (sD) (sD)  (sD)

madhdsteyaountdunadon 370 356 362 387 350 383
(0.85)  (0.96)  (0.96) (0.89) (1.07) (0.80)

madhladeyaeundiodauanden 369 351 365 373 357 359
(0.86)  (0.85)  (0.79) (0.90) (1.03) (0.69)

nsnsvaeudeyaeunsivduindon 376 348 352 374 349 363
(0.85)  (0.88)  (0.87) (0.91) (1.08) (0.73)

msinaulailetesiunansenuseguam 3.81 3.61 3.49 3.82 3.76 3.71
(0.85) (0.86) (0.86)  (0.91)  (0.93) (0.71)

NINFU 3.74 3.54 3.57 3.79 3.58 3.69

(0.85) (0.89) (0.88) (0.91) (1.03) (0.74)

szazdl 2 sUuUUNsWAILIAILTE LAY
sundivdauandonves aau. lunslasiunanseny
AREUANAINAUATEBY PM2.5 Jmdnaynsusing

nsAUMIsULUUATHRINIAINTEUSAY
ounsfedandonves eay. lunsilesiunansznuse
FUAINANHUALDBY PM2.5 31AN1TIAUTEYULTS
UuRnisuuuiidiusiulaenisaunuingy (focus
group) U1 AN1SLEANEFULUUNTHMUIAINTOUS

sususiedandouves eau. Tudminaymsusinis
d1uau 10 JULUU Usgneumenisdneusuliniiug
nsvhdeusiuiu/Aulrnsila msvihdeides n1svi
dorfadfiifle nsdavinde QR Codemsliimnulud
Uszadszduiou sau. nsldidemlundngnsnis
aUTL oaY. NMIvINTEAuaN-nouluyuu N3
awwanualng) wagnIsviwansyay fensedi 3

M19199 4 JULUUNSTRIIAINTE U eNEAWInRoNYeY BaY. LENTIEENND INNMTUTEYLTUGURANMTUUY

Tawsulasnisaunuingy (focus group)

sUBUUNTHRAIUN a.lllay  BUN  BUN AW AW B.UN
GHY na da  Uszums  @ams  LEnse
U5Im3 \afd

1. faeusulvinnug eau. v v v v v
2. dousuiiu dulinsiila v v v v v
3. dedes (nUdssANUIvTEINA) v v v v
4. Fedanilify (azATdu) v v v
5. @elusU QR Code (3iud@0VIVYA) v
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6. imnusluiivszeprszdfiou e,
7. lddlewlundngnanisousu e,
8. NIEMIUNN-ABU
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miaaaauuuéﬂﬁmwmaaﬁa%aﬁﬁdalu%a (1.67)  (6.44)  (31.98) (43.68) (16.23)
20. Nowdanitandunsigaindu PM2.5 duve 374 0.83 4 20 129 194 72
Wisuiflsuilev38fiaiandmiu fdurou (095 (4.77)  (30.79) (46.30) (17.18)
21. newdenioUesiuiu PM2.5 duasdsuidiy - 377 086 6 21 113 202 77
AnufeansiiuviaTeesaueuazaly (1.43) (5.01) (2697 (48.21) (18.38)
AsauAiIneuy
AzuUUsMIRALYRIMIATaseUdoyaeul  3.64  0.89 agluszauuunans
dauandeu
nsandulaietlasfiugunwainiuazessvunaliiu 2.5 luaseu

22, furhdeyannufifeaiunisiesty 386 087 6 17 102 197 97
wanszuINEY PM2.5 fifleg anldlumsgua (1.43)  (4.06)  (24.38) (47.02) (23.15)
AUANAULDY
23, durhdeyaiignies uldlunistiemde 378 088 9 12 127 186 85
FPuiloannansyuandaymiu PM2.5 Ao (215) (286)  (30.31) (44.39) (20.29)
soumla
24. Surthenuilunstestudu PM25 filley 368 084 6 20 142 187 64
Wl seisdesiuguamenluguyuld (1.43) (477 (33.89) (44.63) (15.27)
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PM2.5 iileUszlevtidequameuiosazeuly (1.43)  (5.97)  (29.59) (43.91) (19.09)
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SEAUAANUAALKY (5D8a%)

ANusaUiFusuipAwIndon X SD. fouige tew vtunan  wmn  wndige
(1) (2) (3) (4) (5)

26. duthanuienudilaluidmstesiuly 361 086 7 25 151 179 57
PM2.5 1nldusuUgsanmuandeslugugul (1.67)  (597)  (36.04) (42.72) (13.60)
I unansznutiosiian
27. fulldmnudiFessiu PM2.5 1nuUsuss 373 086 5 24 123 194 73
anmnndesluthuiiieannanszvusoaunw (1.19)  (5.73)  (29.36)  (46.30) (17.42)
YoInULD AT ALl UYL
28. duldinuiBosiu PM2.5 legdlaliiiu 371 o088 7 23 130 183 76
WinAnunsentinuazdndulanisdeaiu (1.67) (5.49)  (31.03) (43.68) (18.14)
AUNINFILDY
AzuuUTMIRALYRIMTnaula 373 0.87 agluszauUiunans
iladasfunansenusogunIw
ASUULTINIRALYBIAUTAUS 3.67 0.89 agluszauuiunans
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Ardfiny: serans / 91nsiauniniesuulassuagnailonnnsvinny / wineunistidiissuuliiieseas
Abstract

Electricity authority employees who work in high voltage linemen are personnel working to install and fix the
electrical systems that supply to enterprises and households, which are at risk of developing work-related
musculoskeletal disorders (WMSDs) due to exertion at risky postures. This study aimed to study the ergonomic risk
and WMSDs in 50 employees of the Eastern Provincial Electricity Authority. Data were collected by using an ergonomic
risk factor assessment form with observation of posture and the self-assessment of musculoskeletal disorders severity
and frequency in 10 body regions. The result found that operating with high voltage electric manlift vehicle and with
pole climbing had moderate risk (score of 3) in the forearm/elbow area, high risk (score of 4) in shoulders, hands/wrists,
and pole climbers were also at high risk in the back. The most perceived discomfort in the musculoskeletal disorders
were the lower back, foot and ankle, knee, and upper back, respectively. The results can lead to further investigation
of the risk factors of working posture using manlift vehicle in high-voltage electrical system workers and to be used as

a work procedure standard subsequently prevention of WMSDs.
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