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@ Abstract

This article shows that the application of concept of public health survey
of health conditions using Multilevel Structural Equation Model (MSEM)
with health survey. MSEM was chosen in order to be farsighted the digital
disrupted and pandemic of coronavirus-19 disease among the change of
technology, health survey with new normal that these have been little and
unclear. This study was to the explained of individual-between levels,
and strength/weakness of MSEM in public health survey. Methods: Public health
survey was chosen in order to handle data transformation.

The results showed that MSEM at the individual level is determined
by public health survey about at 50-100 groups, and the between level is
determined by the health facilities about 450-9,800 peoples. The performance
on MSEM showed improvement, especially on the efficiency of the new modeling
needed for digital disruptions. It helped to reduce the complexity in health
conditions. MSEM have performed the prevention and control of pandemics,

all health behaviors, quality of life, life expectancy, cancer, chronic diseases,
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occupation health and safety. These should also be applied to the public health
survey for the novel of performance variables, the body of knowledge,

the application among active surveillance in digital disruption.

Keywords: Application, Multilevel Structural Equation Modeling, Structural
Equation Modeling, Public Health

@ unt

a1nanun1salsalain-19 (Coronavirus disease-19: COVID-19) #ifnds

(%
o

uwnsszumluvilan vhliAedanslugalml (New Normal) 1Rntiu wilduussdiuddyiiu
Ao nsufsunienisiasuwlasnsiasivesnaluladadelmy vinliiAnddlu
aa o A d‘ a U ! aa v a oo o .. . . 2 & = |
MNN9RTa WIRNTINAWI AIviaRasUtdu (Digital Disruptions) Tudspuiilan Jeaswna
TitdnideisuAnAudslmlg wa1tiiunnty eidiumalnusazusduiulunain
PUNITUANEUAENITANTITUEY WuNsAsvaamaluladasauna anaiy
ge1n Aududoulunisiney wazanauwnonal anuliwinfeuiuludey
ﬂl 4 U C% 1 a 1 é} 1 Y a L3 1
Wwanlswdniveradelvi lnawmalulagwailneliAnuselosdumenaunysssvy
laldeuegageniy dzain uwazsiniundu lunlauelouvaiauowus
wIAMLAANEITUEINsUsEYnAllmaaun s lelassasanmseaulunud1sin
v o & = & A < & A v oau 4 o o 1

neansisaarmslusinsudsasy Falusnussiiunilaninidelalviauddyee
Wwnsvang (Hox, Maas, & Brinkhuis, 2010) lumaainsilialassaiianmsysiu (Multilevel
Structural Equation Modeling) #3ai3undus 31 MSEM @1u13aimuIsesan
Tuaudrmameassaguliiingndu uazanueInieg dzan 53957 Asslsziny
sonsinluldlunulianass awnsaudtaymaunindssvivusuuddu Fauusinli
19 MSEM wnu (Hox & Maas, 2001; Hox, Maas, & Brinkhuis, 2010; Brown, 2015)
dunsAnwivasyinu (Muthén, 2011) lananalidn leaaunsdalaswaimmseeu
v o & [ [y dy ~ v a Ao v [ v & [y a
melusunsudiiasy lgniawvuieldnuluSesndudounas anala Nsseauiae
(Single Level) uagszaungul (Cluster or Groups Levels) laandnlunaaunisiaseasie
(Structural Equation Modeling) #3atsenaus 11 SEM wazlunaaun1snysesiu
(Multilevel Modeling) #3aisendus 11 MLM muaiau (Muthén & Muthén, 1998)
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s?iqmﬁmeﬁ%%aﬁy’aamasjfmsﬁwéfulﬁ,iaWﬁOﬁ’fLé’ Fan1sAne e (Saenstrakul,
Kanjanawasee, & Wiratchai, 2016) laina13l331 Aaudnwasgdainantiswulsenaumie
msasenminedusidunisfnusssudubeu lneluasaumadsdasaadomsed
(GSEM Building) n193tAT1zNsNa (Path Analysis) N193LATIZRRIAUTENOU
(Exploratory Factor Analysis) Wagn153tAS1g%ondnadnlsaei1u (Mediation
Analysis) Fafunsifisfuysussuazimenanunaaindeuiumsidanadeyasag
fifpsnsaudmauiananseny (Effects) MAnTUN1HSS (Direct Effects) n1sdon
(Indirect Effects) uaznansznunasiy (Total Effects) G‘z‘fa’s’mma‘lmsﬁzﬂuizﬁuqma
(Individuals) wazsziutu (Between) fiiidnwazidundsdoiios (Continuously)
wsasulsieeiiias (Semi-Continuous) 1iefuUswastu (Category) wSasuusuy
Usyel® (Nominal) v3evoyadns1n1ssendn (Survival Data) dwlugjinidedniiey
thanldauiunseaudnvazmufiaeiian fo aansavinnednuasdeyansasoy
answaingdiunans (Mediators) %aLﬂu%yjaﬁlwﬁ (New Hierarchy Database)
lgun doyauuy 2-1-2, 2-2-1, 1-2-2, 1-1-2 ua 1-1-1 Hudu Yssidumarivinlian
pafAulnsisnu

dmdulumaaumadslassairamseaulunisdmansasisagy Buvanld
TUN1TIATIEATIAUNG L UUNNTEAUBE L NTAY ﬁui‘]mwﬂﬁﬂmﬁmiwﬁﬁ’uqa
iauls e lUieseinranduamaseninegduus (Mediated) dm3unisnw
TassadannuduiusiBeamgauseiuannduiuvesteyaseninefulsineg
(Prediction) Gudusfuusavg (Observe Variable) fuuusau (Dependent)
Fodunadnslundasszduduresdoyn uazdianeniveanisiviouifioudaya
wiagszAutulunsiemeitoyalddndne 1wy naaaeumlivlsvdsuvedluea
ammﬁ‘?mimqa%wwmzﬁ’u (Non-Invariance) (Marsh, Hau, & Wen, 2004; Davidov,
Duelmer, Schliiter, Schmidt, & Meuleman, 2012) faifu msviunelasldlunaauns
Falassarmmszdulunsdmansassaguna TusuianmuuunguNeswes
nsunsszuislsanazAsguainaneg 1udsiduduldedrauiueuitanmisatily
Uszgnaldiuanuvesinasisaagy gnvuauloviy Wn3de dndiada wazgaula
Uselewiogadnioy aenndos wwizan wazassUssiiuludesiu Thegned
(Rabe-Hesketh & Skrondal, 2006; Ryu, 2014; Jannaksan, 2020)
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@ JanuUs:zavan1s3oy
1. ieeBuimsuszendlilumasunaidslassaiianyszivlunisdisanis
GULRPRIG! izﬁquﬂﬂauamzﬁuL%qﬁuﬁ
2. \lewSsuiisugasiu gadesnsviune wagmsthluldau ludeulvussiiy
NM3YUBEUMIetiaaaNNRdalasEaie lnaaun1snyseau lazlaaaunis
Lgfj\ﬂﬂiﬁﬁ%’]ﬁW‘l@i%ﬁUsLuwﬁUi’lﬂqﬂﬂaLLazigﬁUL‘Tjﬂﬂﬁuﬁ

oS =~
R vouwamssse
unednnsiblunsuszandlilunaaunsddasaiommssaulunisdiss

NNATITUAY TEAUTIBUARALAL TEAULTINUT

NV _ =«
¥ nseunussalumssse

TEAULTINUT
nsUszenaltlinaaunis .
- y . > NUATIIN NI
Walaseasnanyseeu
nsUszenAltlinaaunis .
- y . > NUATIIN NI
Walasaaineamyseeu
FEAUYAAR

vv & — —
R 586naums3se
IS a 5 dﬂl a Y a L4 U 6 v
nsWeuunANinsluasell Aufdeuldldnisdunmendeyaninunaing
v A o a 1 IS a £ 1 dy
wilsde 131 waslenasnIdNsinasena lneliseazidennwiolull
1. vmstmuaUsznudgmnsldnuvedunaaunisiddassadimyssau
TunudrsmeassaguluseynnalagssAuLganug
2. nmsdsavssiiutginisldauvedumaaunislelaseasimmss v
TunudrsmiassaguluseynnanagssAuLganug
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3. MN15ve93usssuluNywdAuIYBEAIan S wasdIRNAIENS UN1INEY
YouUy Lauil HE62221

4. yhmseSureanuvig Jeanas MIvageuALdennias NsIENguRiogns
warAanduiusnieludiy uasvdnnisldmuveslumaaunadilasadronmmsedy
1ua1uﬁwaaam1qa1615mqsuiwsqﬂﬂauazizéﬁ’mﬁ?ﬁﬁuﬁ

5. imswSeuiisuaadnuenTiona gy Iaees waznisiiluldauves
Tuwaaunsddasadmmsedulunudsnamassugusynnaway seiudaiui

6. inswlana aguna wagvinunena lneendiegrsseneumsthluldaues
Tuwaaunsddasadmmsedulunudsmamassuguasynnaway seiuidaiui

7. hnsefuneranayinsainan1sAnw

@ Wan1s39y
= 1 a ¥ LY d’j Y @ =
Han1sAN¥INUI Inenmsinvedumaaunnadasiasianmsyau dlviu
N1INAUINITAITIINEITITVFUOEUNATY Inglanizogredsluseduseyana
aunsaesuIensuenguiieg1alausean 50-100 NGY LagIEAUSIUTA 8131130
asu1ensiwngld 450-9,800 ngu dmnuanunsaviuienisUesiuuasalunulsn
szU19 1w 1saladn-19 Tseldidensan wazlsaszuindus) Wudu wgiinssuguan
fiee) AN 01gEusvsonadeiade n1sifinlsAusse saFess duerdeundy
o oA Y] A a a & ]
wazAUlaendy dananvaeinievdonisussendldlunas agldnisinnin
o [V AN ) < Yo & i £y 1

wlana asuna wagvhuwenadnsiiulusunsudusagulaniud saunslaendieeng
Usgnaunisulana ajuna wagvhunexansyihulidiladnedu asiiluldusslovd

Tunudsaneassugy Jaausaesugseazdenlansialuil
1. donnaalawiuvainIsiaszilunaaunIslAseasIawrsEau (Assumption
of Multilevel Structural Equation Modeling) NM53tas1Eilanaaun1siAaasna
wszau (MSEM) Tuadedudufleldlusunsudniagy Lisrel lumsiaszidoya
ilvonnadUowy (Basic Assumptions) NILANAI9IINNNTIATIZALULAGENNT
lassaseluadelndnilusunsudnsaguianizniegaglunisinszd dellnse
nsiAsIelimaaunisiassaianseavaislndanunsadsuaaetennauiowiuy
veUsrnsndennatlssiurasnsitasigiluunanule natiifiesanndnvuslung
YDINMTUATALUAANYTEAU AUNSIATIATILUUALANUIUTENN 18U Path Analysis
Model Hulunadiianigiuusdunals Tuvagilumaaunisiaseasiaasielvs
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WUlinambUIHR SIUR9AMUN IV INYIFEARSADUNILADS I‘UiLLﬂiuﬂ’lLﬁ]gU

wazmAdANIsUTELUAIMNSTMeS Wudu vinlitennasdesduresminseiluna

aun19lATIETIIMNIEAULUUALALLaEToRNaLUBIRUTaINITILAT B lILARALNNT

lassafrnmseavadelndiinnuuwandieiu dely Aug@euiwediausdennas

LWUB9AUYBINITIATIEAULARAUNISLATIFS 1L UUAAULALTDANALTBIAUVDINIT

Aneilumaaunisiasainmseivgradelm ieiTouliisunudnuuesngg

TiuanuLaneetmaudty 1lunnsen 1

M990 1 MsSeuiisunudnwaznisiana qawmu qases waznisunluldanu

vaalunaaunslslassasaseaulunudsanansisaa

AMANEYAILNITIANG

1. lumaaunis
WWalaseasng
« fuUsuuUygn
o fuUIuasu

« fanUsAaLlnd

AL

1. unlatlgym

AMURANA
TunsAuan
AUAAIAAGDY
1nsgulaens
Uszanuan
NAWNU
Ui
dnsagy

. uAtgymanu

NULUSUD9
duuseans
ANDEY

U9lUSHATY

dndaguldnig
MANTNLAY
IUNLNEA LU
R-Command
AMOS STATA

1.

2.

4.

s lUlg

]
DzOHE
nid

b
qnda

WHuiles
AsPudu
ANUFDAARBY
VBING W)
fudoya
WDaUsedng
Aswsule
a [
NAuLUULme)

I~ =l
LWUNANID
Liuegiiungug
A la8nads

. UIANITNRIUT

foNAWITIAYIU
JRGEEINEEY
fded11n
I ERTEN
syfuRgvinu
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AMANEAILNITIANG

2. Tuinaaunsiag
1A TEAY
« fuUsuuUyga
o fuUIuasiu
- fudseaiiles
- Shudshssaiios
« FUUTTOATN

1.

2.

ALAU ndRY
unladgm 1. Tdan
ALALDEN ADUTILBY
VoI sy Tumslasen
YIUTLAU Aelusunsy
wilaleym dudagu
ANURAANAIN 2. NSUSIAU
Tun1sAuan FruUsund
AUPAIAAGEDY  uiazidureuda
UINTFIU aadudutou

Cwgdvgna 3. dUednin
Whgdunans Aeserisriuiy
wazdaya 1 2-a $u
WUUanTaY
gansiiune
InIasaug

. uAtdgymanu
RULUSUD9
Sudseans
annee

esgideya
NNINTEYUUU
UnAuagliund

. inaluealud
waziiugpaly
Tlegiaue

- unelUsinsy

dusagu ldms
MO
MUNLNEA LU
R-Command
AMOS STATA

vt Juny wasAuduY

sl

Between Level
O—>[]

/l\
000

Hpuan

ANV
O—[]

Individual Level
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ANANEAUZNITIANG ALY ynReY nsialuly
3. lwaaduny 1. uiledgm 1. lunseldeya Between Level
sgAU (Multilevel  AuaLBYS \WWausgang O
Analysis) Y8IN13a5Y TUoglay / J, \
cmudsuudya®  uszau ANANALNUG
cfuvsaniu 2 ualalgm meludugeing O o
- shudsaaies AMURANATN N13UTTUIaIAN
- fLUsIEnTIN TunsAuan iyl [ [ L]
aupaawdoy  usgrann \ T /
UINTFIU O
3. WAl Individual Level
AMURULUS
yosdulszans
annee

4. Ansgvidoya
NINTEY
LuuuUng
waglaunf

5. UlUsUNTY
dndaguldnig
MANNLAE
LN LU
R-Command
AMOS STATA
MPlus

17i&|"|: (Rabe-Hesketh & Skrondal, 2006; Rabe-Hesketh & Skrondal, 2008;
Sinjindawong, 2008; Preacher, 2011; Hox, 2013)

MNeNTRT 1 MaFuiisunudnuagnsiana g 9edes uaznistily
Tdnuvediaaaunisidasasmyssivlunudmmamansisugy awnsavanlad
Tumaaumsidslassasns dnadnwaznsindusiuusundyef dudsianiu duds
soriles Tausiu Iiud uilatlgmanufiewarnlunsduiuaurannedounsgu
(Misestimated Standard Error) laguszunaiamauny (Imputation) 21alUswnsa
dndagu witymanuiuusresduussasanass (Homogeneity of Regression)
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LLag‘U’NI‘UiLLﬂillﬁ']L%ﬁ]gﬂisgﬂqi"]’]ﬂﬂqwLLﬁS‘V?TL!']ElNa 1 R-Command AMOS STATA
[ ¥ o o (% 1% 1 =] A o 14 v Y
MPlus tJuny ﬁ'ﬁ/ﬁ‘Uﬁ!ﬂﬂ@S IWLLﬂ LU‘ULW‘ENﬂWiﬂu‘ﬂu@'ﬂﬂﬁ@@ﬂa@ﬂﬂ@ﬂﬂqwﬁﬂ‘U‘UEJi;IJa
a v ea Y = 3 I = =3 Y aa o Yy  a
L%QUi%'ﬂ]ﬂ‘HVIi?‘Uﬁ'}QJVL@ llﬂﬂ]'?llL‘U‘LlWW!L“LJumaﬂﬁ@lﬂ%u@qﬂUWﬁ]H{]WUWNWI%BW\T@Q

o w

wannsldnuludagdudemsiaungeduislviiugaaielvl ddedrinaiunse
hmsenesildifessiudiewinty Tuesanaddasadomesedu Jaudnuue
msimdududsuutudd fuusuaatu Hulsdeides fuusteidies way
AUt Ay awn wilutgymeanuandeseinisasutiusenu (Aggregation
Bias) uAludlgmanuRanaialunsduinumnuraaedounnasg i (Misestimated
Standard Error) ¥iunedvsnaiingdiunans (Mediators) uagdoyauuuannay
(Hierarchical Data) fiFnmsviungldfiniisous witymanuiuulsvesdudssans
an008 (Homogeneity of Regression) Aiasgidayansnsznewuulniuasliiund
Anluwmalmivazidnfveeadelniegiaue wazurlusunsudnsaguldnisann
wagyiuneNa WU R-Command AMOS STATA MPlus dwisuaasey laun 1diian
Aoutnstielunmsimsizimelusunsudiiogy msussausulsveusasidunaudns

v v 4 L3

aadududou wavlvediininsishseautuls 2-4 du drulumaldadunyseauiu

D

[ [

=4 Y ) wa o ) ] 1 d' Y =
UAUANWAULNITIAUUAILUTUINUYARA AILUTHIIUY ALUTABLEBY MILUIIONTN

q

o Lol unlalymenuaidesweinisasuinuseau (Aggregation Bias) wilutayin
mmﬁmwa’mium’ﬁﬁ’m’gmmqmmmm?iaummgm (Misestimated Standard Error)
LLﬁ{]zgmmmﬁuLLﬂiﬂaaé’mﬂizﬁwémaaa (Homogeneity of Regression) 3Az1idaya
nsnszaeLULUnfLazliung LL@%U’NI‘LJiLLﬂi?,Jﬁ’IL%ﬁ]gﬂi“lgj}mmﬂ@ﬂﬁwLLﬁzVT’]‘mEJB\Ia
WU R-Command AMOS STATA MPlus uagaasay ki nsflveyaileUszdnytey
wazAavdiniusmeluiugeindinisUssnaeitbiduesenn fefudeinutoudey
ﬁ’uﬁy’qamimmammaﬁmaﬂLﬁumwvlﬁ%’mwugﬂﬁaa wnzay wazdenusiulalunng
lUldanudrsransansisaan

Avao v

2. MagauANNFanARavaslauga (Model of FIT) Lﬂu%gumauma%mm
finnsandviingnaeunuaonadesvedluinasgnagnios wnzay edinnsiivua
\nuslun5AITRIN $1uu 3 Uszans Ae Usemsiivils msfinsananuaenndesos
Tuwnalassadeitimunduiudeyadesedng Ussnmsiiaes nsfimnsandmisiines
uiaztduduandaengudviely Usznsfiany msfinnsanmanuaumnaLnaves

a | a s Y = o a Y &
VUALLAENANINVDIATNITIULAD IH AT LI U %QmiqﬂagL@U@@\T@@lﬂu
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2.1 UsenNIsNuie n1SNaNSIANUADAAR BIUDILLARLASIAS 19N UIUU

[

UﬁﬁauavzjqﬂiuaﬂwimaisumsuuﬂamaamﬂaaqmgLﬂmsﬁlumiwmsm pagulilumsns

U

f
7 2 fastelui

M19197 2 drtlianuaenndedlnaaunsldlasasamseaulunudasEssagY

Yosuil gns AMNATEIY AYNHDAARDY
1. P-value 1—a 11nN31 0.05 AOANRDY
2.CMIN/DF X% Hounin 3 GRLEERN
daf
3. GFI x’model 11131 0.90 GRILLON
- (=5, 7
xX*null
L dfnull ...................................... L L
[ (Zfnoae)(1 ~GFL)]
5. CFl (x*m —dfm)/(x’b —dfb) 11131 0.90 ADAAADY
6. SRMR $1n71 0.08 ADAANDY
7. RMSEA X —df #nin 0.08 d0nARDY
n-1

17i&|’l: (Hsu, Lin, Skidmore, & Kim, 2019)

2.2 Usgmiviges MIiasanAmsiivesidasiduinuansaineudvsoll

a

Fadun1siarsasily Iaefiansanainei Coefficient wazd1 P-value Wiazldy

[

Tiiodfynieadnfisedu 0.05 Frazoausuld
2.3 Uszmsfiany nsiansanemLaLvALHATTUIALALTiAN1Y8Y
Amsfiwesunazidu wenismanudies (Reliability) & 2 33 e
2.3.1 Faduusaviamunsia (Coefficient of Stability) Fae3sanugn
(Test-Retest Method) TnensAunamIs@dnda Intraclass Correlation (ICC) Sen
fiunnndn viewhiu 0.75 LLUamadwmmf}mﬁmqumﬁaa@uszﬁuﬁmﬂ ﬁ'ﬁ?iagjizwm
0.40 fis 0.75 wlanadeglusziuyiunaisdied drueniivesnin 0.40 wlanadn
ogluszdiui udlunudmanisansisaguuusiilild 0.90 Suly (Rabe-Hesketh

& Skrondal, 2006; Sinjindawong, 2008; De Vet, Terwee, Mokkink, & Knol, 2011)
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2.3.2 dulsrAniuesauasnndosnelu (Coefficient of Internal
Consistency) feiAsanssvidugos Tngldnsmduusyavsueanisgds Combrash’s
Alpha Coefficient dsAfiunnnd 0.70 wlanadn wuuasuaufiamuiisswesniny
aonndesmelusglusziuindedels (Rabe-Hesketh & Skrondal, 2006; De Vet,
Terwee, Mokkink, & Knol, 2011)

3. msldnqudiegnauazAanduiusnieludu (sample Size and Intraclass
Correlation) foyafifidnvurlassadradussdudunuuanndu (Hierarchy Data)
Tulwnaaunaidslassadmysedulunudsanisasismgy wu ssfutuiou
ATEUATY YuBLUMEEMUU Mua dne SnTa wa aa Useina awsaw Wuanme
yosdgmlunslinguiedaiiolinzsiteya melnevluaundgiuund (Usual
Assumption) vesfkUsBasy (Independent) wazduUsiinisnszaresunilouiu
sngnazdalulufienafentu fafu dnvagnmslinduiegaiidnululunaaunis
dalassaianmsedunsdingussduyanaviiolameewieasiniu (ndividual Level
or Within Level) mMsulanawazaiunasieyana diulngngudiagnelioudnedee
anduitusmeluduiietindiumnduioguiidnulunisanoed dddngusogig
Uszanaulaiiiu 100 ngu widmnnldngudiiegnauinndl 200 nay 8133svinlmia
ﬁﬁawﬁuﬁuﬁﬂﬁﬂu%uq& (High Intraclass Correlation: H-ICC) §ulualsien Standard
Error wazifinAnawvie (Residual) o19azidunisuszanaumgaiull (Overestimated)
Foilvnisudana asuna wazmsiunenadnslifivszansualuninilulday
NEANSITEY wilunafeaiu vngidedenldnguiiegisuundn wieUszun
50 ngu fagvilAnmanduiusagludiusih (Low Intraclass Correlation: L-ICC)
Faifhuwalyien Standard Error i uazifnAawde (Residual) 919agtdunsuszan
AUl (Underestimated) Iaufu (Hox & Maas, 2001) St Iuﬁlﬂwmgsﬁa%a
fifllassasadussdudunuuanvdu (Hierarchy Data) winasthluld dnansisasge

Y o

Aivuauleviy {33y Unadd wazdaulamild aisasiiansaneg1edndauay
P v Ada v a P N Y] ~ p ~
Wenldedamunzay Tundiuileulaaguaus weduvimeldlunisieuiiou
1A99m19799 3

nauegenstliussiumemanduiusaeluty diulvaidesnisiagnsiu
YUINANULNLININNTIRBINITNTIVILANUNBmTISol N1simuanguiiegi

MugllguinauenugdsnisussanaannnitnmaaeuludAyneats a3ugns
sanalull (De Vet, Terwee, Mokkink, & Knol, 2011)
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8Z°0/2(1-ICC)[1 +(m-1ICCYT
m(m-1)w

il Z2a/2 vanede amnsaainisuanuasund Tnesmualisesuninuiesiu
YRINSUTZLNUAYINAU 95% 150 O = 0.05 ¥3WinAU 1.96
ICC wsneds navdusiugnneludu
m WA f\i’m’sumigﬂifmsgm@iamu (g3
W v 9annundnevesanuseana tnedinuald d WJuen
ANuAaIALAAEUTDIANUTE I MEauSUlE W Wiy
2 wihwes d

M13197 3 NSWUTEUEUBARAIILTIEINTY kagAIANARIALAREUsENITadY
warAukUsUsIu Inglddnuiungudiegtauavanandunusaneluty

(Relative Bias Standard Errors, Between Loading and Variances by

Number of Groups and Intraclass Correlation)

Standard Errors Loading Standard Errors Variances
Iuungs (NG) Iuungs (NG)
50 100 200  Total 50 100 200 Total
Gy -186  -163 -151 -167 -22 -1.1 05 -13
m ........................... _127 .......... _77_28_71 ............ o 2 ............ 02 .......... 01 .......... 01 ......

HA3U -15.7 -11.0 4 -1.0 0.5 0.2

fiun: (Hox & Maas, 2001)

nsdinguiegsdoniiu mslinduiedefidnuilulieasunianddasads
wpsvdulunsdindunaneseAuilaiud (Between Level) annsaldngusesieszana
450-9,800 nquld wszfunisulana aguna wazvhuienadnsteyaluszdudy
awsTull (Rabe-Hesketh & Skrondal, 2006)
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nshweralieaaunsgalasasimyseau dlugdniansaneiuinsgiu
YoaAumnzan (Model of FIT) flanadliludiedu Feanunsaasunisviuneg
ladssiragwalul
1. msviweiuan (+)
N19MUEHaLTIUIn TuudIsIaMeEIsIIigy Wy Aun Al Ay
1 = [ = v a = S =4 <) 4 ) [
winileuiu wazdengdelafsawsesgtiugidu 1Oudy widwiulunaaunis
Balassadanyszau wanadudennuvsewsemneinlunalauinvsedrnuduiug
NUIN (+)
o 1 = U Aa v ! = a av A U
Aa9e9n 1 Unddevinumils Ianuaulanisideses wsdlalunisdeaiv
lsaffidnsnasianissuusnsaningudesiulsaladn-19 YealinAnyiun1ingdy
A 1 = a o a v !
nunawile Tuussmawianis uauiiniaglsy 1w 384 Au HaNTITenud

2

x?(384) = 82.24, df = 32, P-value = 0.0892, ﬁf =0.2570, CFI = 1.000,
TLI =1.000, RMSEA =0.050, SRMR,, = 0.042, SRMR = 0.044

INTBANNTINAY MUeANNI Tnaaun1sidadasaasiamyseaull Iay
WiNEENeg1NUNTIgR WaglAnuduiusmeuIn anansaviunen nsidlieala 59.7%
= U U o o aa d‘ U
kazdITAUUBAIAYNINEDR N158AU 0.050
o oA U aw S R aw A N '
Adeg1ei 2 dn3eviumils danuaulanisideses AuamAindiinase
Ya dy 2 LY I I = o Qv
Anigelsaendludminnenmamiovessemeuriants 91uIu 589 au nan133dY
WU
x2
X?(498) =559.19, df =209, P-value =0.0719, jf =2.676, CFI = 1.000,
TLI =1.000, RMSEA =0.001, SRMR,, =0.017, SRMR ;= 0.011

INTDANNT AU MUeANNI Tnaaun1sidadasaasanyseaull Iay
Wizaueg1eign wavdanuduiusvieuin awnsaviuennsiulumald 98%

[y

uazilszaulpdAgynananszau 0.001
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2. ASYUIET9EaU (<)

nsvinenagau Tuaud51aneas sugueIai T LNUg U 2 NSl
fo n1sdulsa waznisme usdusulunaaunsidsassasimnssau uanadudenu
n3oLATeanungI i uNalauns oA FURUSNI9aY (©) WU ANNMABLEN

a I3 1 a a aa I~ 2%

ANALSA AU NSV NSNS WaLA1SEETIN LDuAU

a/ ] a' U Aa v 1 -d! a a v d‘ U a

feg19n 3 UnItevinunitls dauaulan1siieses Jatemnuasen way
n1susuvaUinieunidninaren1sufiRnulesiunazaivaulsalain-19 a9
UAAININNNSUNNGwazni5ans1saiaulusinug 81108 uagdaminninianans Usswme

o= = N 9v o Y ]
LLﬁQﬂUQLLﬂ‘UW’JUL@L%'UI@ 1UIU 516 AU WHANITIVYNUIN

2

X
x%(516) = 72.8, df = 28, P-value = 0.0688, jf =2.601, CFI = 1.000,
TLI =1.000, RMSEA =0.050, SRMR, =-0.026, SRMR,=—0.028

INTBANNTIAY MeANNI Tnaaun1sidadasaasiamseaull ay
WingaLegINgn wagdiauduiusnisay asnsavingnnsiulieald 74.9%

'
aad

wazllszAuludAyNNanANTzaAU 0.050
X ] d' U a v 1 d{ = a o d‘ dl soj d‘d
f08199 4 UnIdevinunds Tanuaulani1sidenes AmnumasaNiNg
fon1snTIAnnsodlsALzStauildl U I IaniAn s TupoNdsu o vesUsEINa
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2

X
x?(14) = 49.28, df = 19, P-value = 0.078, Ef =2.594, CFI = 1.000,
TLI=1.000,RMSEA =0.001, SRMR,, =—0.048, SRMR ,=—0.042
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2

X
x%(184) = 67.97, df = 99, P-value < 0.001, jf =0.687, CFI = 1.000,
TLI =1.000, RMSEA =0.189, SRMR,, =0.189, SRMR = 0.191

1NTANMUTIAY eANIT TeaaunIsgalassaianseaull lad
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wazdedvasayulnsngluaudiseugaulng 91miu 56 196 wagviinisesnuuy
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aseteyaayulng myedeyaunutayulng msntoyadedayulng uazasedeya
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NTIATIETRAZBONLUULT NG

@ Abstract

The objectives of this research were 1) to study, survey, and collect herbal
data and design the herbal database, 2) to develop an information system for
the herbal learning center for self-care, and 3) to assess the satisfaction of the
information system for the herbal learning center of people in Pak Phli,
Pak Phli, Nakhon Nayok. The sample group used in the research consisted of
134 people using a specific selection method. The research tool was the herbal
knowledge database system. Using object-oriented analysis and design principles.
The computer language is PHP, the database is MySQL, and the satisfaction
assessment form. The statistics used to analyze the data were mean and standard
deviation. The results of the research showed that 1) there were 78 species of
herbs in the learning center and 56 families of herbs in the learning center,

and the herbal database was designed. It consists of 5 tables which are the
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member’s data table, herb data table, herb map data table, herb family
information table, and a table of information for their own health care,
2) the herbal learning center database system is a source of learning herbs.
Therefore, those who wish to study herbal knowledge will receive the knowledge
correctly, and 3) the satisfaction assessment results of the database system of
the Herbal Learning Center. The overall picture is at a very good level (X = 4.63,
S.D. = 0.37). From this research work, the people in the community or those
who want to study herbal information Get knowledge of herbs properly and are

able to apply the knowledge to health care by themselves.

Keywords: Information System, Thai Herbs, Herbal Learning Center, Self-Health
Care, Object-Oriented Analysis and Design
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@ Abstract

This research aims to: design and develop commercial art communicating
identity of agroforestry Langsat, Uttaradit Province in order to improve products
from agroforestry Langsat; design logos and packaging that built image and
communicated the story of agroforestry Langsat; and evaluate perception and
satisfaction towards commercial art design communicating identity of agroforestry
Langsat, Uttaradit Province. The sample group consisted of 132 samples that
were farmers growing Langsat, community representatives, entrepreneurs,
government agencies, experts on packaging design, experts on branding,
and consumers. Research tools were unstructured interview and questionnaire,
public opinion and user satisfaction survey form. Statistics used in this research
were Mean (X), Standard Deviation (S.D.), and Observation Form on Behavior of
Consumers towards Image Communication of Graphic Design Affecting to
Purchasing Decision. The results revealed that image, logo, and packaging selected
by participation process and uniqueness had the results on satisfaction
assessment in high level with mean (X = 3.89, S.D. = 0.88) whereas satisfaction
towards appropriateness on purchasing decision was in the highest level with
mean (X = 4.40, S.D. = 0.83). Product with the highest level of satisfaction towards
appropriateness on purchasing decision was Langsat juice contained in square

bottle with mean (X = 4.14, S.D. = 0.89). For improvement of agroforestry Langsat
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based on observation on behavior of 124 consumers who participated in THAIFEX
2018 by using data on purchasing decision of consumers, it was found that most
consumers, i.e., 90 consumers, preferred novelty calculated to be 27.4%. Product
gaining the highest level of interest from 84 consumers that was calculated to
be 45.2% was Slurpee followed by Langsat juice that was interested by 80
consumers calculated to be 43.0%. Packaging obtaining the highest level of
satisfaction was packaging of Langsat juice that could be developed for other
types of fruit in Uttaradit Province. The results of the research can be applied
to other fruits in Uttaradit Province in terms of brand personality communication

so that they can identify the identity of each area.

Keywords: Graphic Design, Brand Personality, Agroforestry Langsat,

Uttaradit Province
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@ Abstract

This research aimed to examine the characteristics of active citizenship
in Rajabhat University students, develop an instructional management from
Interconnected Learning Theory to enhance active citizenship for Rajabhat
University students as local community development, and investigate
the efficiency of the instructional management from Interconnected Learning
Theory to enhance active citizenship for Rajabhat University students as local
community development. This research and development study included
samples of 760 Rajabhat University undergraduate students and 40 Rajabhat
University students as experimental group. The research instrument was
evaluative forms on characteristics of active citizenship which was calculated
with statistical descriptive analysis. It also presented the comparison of average
scores on the digital literacy of the students between before and after
implementation of the instructional management with paired t-test. It was found
that the characteristics of active citizenship in Rajabhat University students was
at high level in every aspect. And the instructional model of Interconnected
Learning Theory for enhancing active citizenship as local community development
for Rajabhat University students included learning areas of six lessons about

digital literacy through 7 strategies of interconnected learning together with 7
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learning methods which took 12 weeks of class meetings of 36 hours. As for the
experimental group of 40 students, it was found that the mean scores on the
characteristics of active citizenship in Rajabhat University students increased in
every aspect at highest level (X = 4.65) which was higher than the mean scores
before implementation of the Interconnected Learning Model (X = 4.20) with
statistical significance at .05 (p = .000). It could be concluded that the instructional
model of Interconnected Learning Theory for enhancing citizenship as local
community development in Rajabhat University students was a proactive
instructional approach from experiential learning among the learners, instructors,
and community that emphasizes on development of learning for transformative
changes by connecting roles within the society and granting the students
opportunity to design and share responsibility together in their community which

would lead to social space development of sustainability.

Keywords: Interconnected Learning, Active Citizen, Digital Literacy, Social

Responsibility
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@ Abstract

The objective of this research is to study performance simulation and
economic analysis of grid-connected rooftop solar PV system for Mae Moh
sub-district municipality Lampang province. A PV system based on the past 1-year
electricity load on a roof area of 704 m” was designed in this research. PV system
was consisted of PV array, Inverters, electrical wiring systems, various devices
and the connections of the power distribution system.The system was simulated
using PVsyst 7.1 software and assessed the economic in term of return on
investment (ROI), net present value (NPV) and payback period (PP). The study
found that the total annual power generation was 152.12 MWh. The average
power generation system performance was 0.711. The loss of the power
generation system occurs in solar panels which are power loss from solar panel
degradation rate of 12.50% (during 25 years), power loss due to cell temperature
11.00%, and power loss during inverter use 3.50%. The efficiency of the grid-
connected rooftop solar PV system (STC) is 16.81%. At 25 years of the project life,
the return on investment is 164.30%, the net present value is 2,364,334 baht
and the payback period is 8.3 years. This project can also reduce greenhouse

gas emissions by 91.06 tCOZeq/year or the entire project life of 25 years is equal
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t0 2,139.89 tCO eq. The information obtained in this research can be used as a
guideline for investment in building an efficient and appropriate grid-connected

rooftop solar PV system of Mae Moh sub-district municipality.

Keywords: Solar PV System, Grid-connected, Simulation, PVsyst
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< v ¥ Ul 4 a I3 a &
Aanuduldla wazauduamIwAsEgAIansYoIsEUURaR T T wase g
VUVAIALUUTBNRRUST UUANBdaamAUasiuaulisng ansnsai iUl duwuima
Tunsamuaiessuundaliihliegsiussavsnnuasimaungay

@ Sanus:avans3dy
1. Wiefinwaussausvesszuunanliiwaduasefinduundauuuidouse
AUTZUUANYEAIUDINAUIAAUAKLLLNE JIUNIRE1U
2. Wiefnwiruududwesnssiaesssuundnlniiieaduaenfingsne PVsyst
AATIEVANUALAMIUATYAENS LaznI1sann1sUdosigsounsean

@ 35msainiiunsioy
ao S a = Yoo 3 a

NATUTUNSANYIAUTIOULLALANUANAMNLATYFANEN TYBIsTUUNER LT
I3 a ¢ o = W ° I a I3
waduaaninduundeniuuendenuszuudminelni lngssuundalninwad

a 6 ¥ 13 a 4 a s 1
WANDTINEUTENOUAIY LHATAAKAIRINg (Solar Panels) Buliesines (nverters)
MigUSuanIMnasu (Power Conditioning Unit) wagaunsaliiousaLn3adiy
(Network Connected Equipment) Wa3vi1n1991a09au550UsU8958 UUKAR LN

v
v v a

ARNALIS PVsyst 7.1 fi519azidenion1saiiduanuifundl
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JayanunnIn1sAnE

v
17 [l

Nufivnsinu fe Huiindrnvesonmsdinnundnuazonseiunyseasd
YDINAVIAFIUALULNE DDLU J9INa1US ﬁgaaeﬂuﬁﬁmaza@m 18.2728°N
LLazaaﬁgm 99.6508°E mmqqmmzéfuﬁmma 378 LUAT ﬁuﬁwé’qmﬁummmm
yhamBes 20° nuuasruy Tnediluvdienfiiulunefield savienun 704 m?
wisoaniusm Azimuth —50° fiuil 541 m? uagam Azimuth -142° $iufl 163 m’

wUUIaeeszuUNan i waduasenfing

nssasssruunanliwaduaseriinglunisinund 19 Pvsyst 7.1 3y
gonfudsiassaaunsaiiaslunsAuINNsTuesEUL Yendwasitalunis
DONLUUNNIAVUARAYDISEUULAY AWMU UNE I UL ANTY HadnERldaunsa
wandlussewiow sety wiosedalug WAz dILanILNUN NN TERLEY wieldvhune
ﬁ;@éaﬂumiaamwmwu (Irwana et al., 2015; Kandasamy, Prabu, & Niruba, 2013)

N1590NWUUSEUUNAR N aduasn1fingd o1989mun1selvanvewnaua
fiAniady 223.0 MWh/D uasfiufivdseniivilunsiield sa 704 m? Tneyandesos
Tugaiwaduatending (PV array) Amuslsiflasintu 20° 5UA 1(n) auanuanedy
VDIV WATAANI9N1919930 Azimuth -50° gﬂﬁ 1(v) way -142° gﬂﬁ 1(m)

TNUNVAIAINNU 541 m? hag 163 m? MUaeU

Tile 20° Azimuth -50° Azimuth -142°

West East West East

/

South Soi

(n) (%) (A)
JUT 1 uanagandes 20° (n) waghwifian1snslunaladuateing
Azimuth -50° (¥) wag -142° (A)

ssuunan bl eaalase1indldounanusyuuaIuds Ussnausig PV array

wlasndsusasorfadidulnda Inverter wuasnszualvpsadunssiaadu seuu
angliiih gunsalingg wasnisiwenseriuseuud el nmsAnwiassilidentdian
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sala = ° Ao da o a
gunsaififlnnelulszmdlnewasiisiaignanluauesiamvesussniifnnissuunan

I ngaduatoing Inesuluunsiiousavedssuy wanaiaguil 2

Array

PVarray | System User (load)
Inverter v Grid
E Array E outinv. E over
PV U Array : E used .l, E back-up
A I ON
User
E needed

JUT 2 sUnuumsWeusievesssuundn lnihiwaduasonfinduuuieuse

AUTEUUANYFIUBINAUIAATUA UL

N13AATINANUANAINIATEFAERSIAZNNTaANSUAREANYTauN T AN

sununskaninideviieinsieseilugueuu aunumnaalniiisevae

U3uiade (Levelized Cost of Electricity: LCOE) napaenglasenistnglidilsfiayani

yosdumunat [Wuiiledldlunsiieudununisdnliiisswiramelulagniswde

A9 MsAIwIMSENnsT (1) (International Renewable Energy Agency, 2015;

U A = v a I
suna fuRdnena, isna Salsssuled, wae Wnms geana, 2560)

an I +M
= (1+7/100)

LCOE = (1)

n Et
2 T57/100)

s LCOE fie sununiswanlnihseviheyiuadenaenenglasens (Wv/kwh)

86

Ao Fuamuszuunas i ndsaulasanfinduunaan (um)
o aldglumsiiiununasingednuludi ¢ Lm/A)
Usnamdsalnihiindalaludd ¢ (kwh/A)

2 9nIIN1SANAN (%)

3 Db Db
©
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mMnTiauduAaATsgeansvaansfnuluadell fnsananduny
Y9ITTUU FunuAI393YIsTUL wagnauszlovianmsduiulasinng Ssiiansan
yaA1UagUugnd (Net Present Value: NPV) NamauwnuaInn1sasmu (Return on
Investment: ROI) LLazisz’Jmﬁuwu (Payback Period: PP)

N153ATIERN1TanN1TUaReAwsounsEan A1InINUSHINNITanNIsLY
w9 szuUmedsasnAUIa feaun1si (2) e Emission factor wadlnih
1 KWh iy 0.5986 kgCO eq (a3Amsusmsitgisounszan (esAnsumuw), 2564)

Usueunisan YSuaunasnulnia Emission o
& a = 4d a Y X
ANTIBUNTLAN Pnanle (kwWh) factor

@ WamsdJdy

1

NaNISANYIANTIAUTVOITTUUNAR INALwadLasD 1N
= a 2 a 6 :J} dy A Yo 6

n1sfnwaussausvesszuundalniigaduasaindaseilidontdianaunsal
Aa 3 % = ° 1 491} a % o I
nivglulszwelnalundnuaziisnnidiga wulTNuNraIRLAUIaRIUaLILLINE
A 704 m’ @ansafinnmaduasenfinduunn 325 W Bve Jinkosolar u JKM
325PP-72 (Plus) wHALNS Poly-crystalline 37U 356 W4 19 Inverter aum
27.6 kW__ e SolarEdge §u SE27.6K-EU-APAC/AUS 911U 4 9a @1unsandnlnii
lafdsgegn (STC) 116 kW 519a188ALERIRIA15199 1

HANSANYIANENINNFI LA TINdLazan N TN 1AvaLNAUIAAIUA
Wit Tagld PVsyst 7.1 nudndlAInasaulase1fing Nnnnsenuleaalaefing
WUN 1 m? paenist (Global incident in collector plane) Winfiu 1,859.0 kWh/m?
Ingluounguaiauiirtgeanwindu 177.9 kWh/m” aumngilanimwinden (T)
fiAnafenstniniu 26.36°C Waliguiutayaveinsugnleainerdounds 5 U (T_tmd)
a1 d‘ :’1 = | % o aa o d‘ a .7 a a
NANRAEYNUWINY 27.30°C (NIZNTNAIVANDLATYFNILASEIAN NIUYAULUINY,
2564) ASENRATTUWNAY 0.4 m/s wagnInszanevessaiaulausseinie
(Clearness Index) fAaaeyiaUiniafu 0.532 $189a2188AAINNTNTN 2
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M58 1 wansAuanyzvessruuRanlniigaduasofinduundent mauig

fuausisng
Configuration PV module Inverter
PV/Inverter model Jinkosolar SolarEdge
JKM 325PP-72 (Plus) SE27.6K-EU-APAC/AUS

Uth ompower ................................................ 325V\/p .................................... 2 76kV\/ac .................
‘Number of PV/Inverter modules s6units dunits
Nominal 5TO) nekw, nokw,
TOtaLmOdULearea ............................................. 691m2 ............................................ S
pnomrano AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA e 105 AAAAAAAAAAAAAAAAAAAAAA
Model P730 Worldwide
Uthompower .......................................................................... 730V\/ ...............................................
Modu[es .............................................................................. 1 Strmgxzmsenes .................................

Array PV array 1 PV array 2
Tilt/Azimuth 20/-50° 20/-142°
Num berofpvadULes ................................. 264umt5 ................................... 92umts ..................
Nom ma[ (STO .................................................... 858k\/\/p ................................... 299k\/\/p .................
opt|m|zer Array .................................... 65tmgsxzz|nsenes ........ 2 Stnngsxz_?,msenes
Numberofmverters .......................................... 3umt51umt ....................

mﬂ%’aagamsﬁwaaqszuﬂumiwﬁ 2 EethAmdsuuasefingfinnnsenuly
k331U (GlobHor) LLazmwﬁwuLmeﬁméﬁmmszmﬁuﬁ 1 A URT maamﬂgﬂ
(Globlnc) 113LATIEW N IdIuTeLasTinnnsEnUatLrslealswad fisuiuLas
finnnsznuluiansIu (Transposition Facton) wuinngilugaisaduasending Azimuth
~142° wulumsiiang fueoniduslddwmarilnlasuuTunaastes a1 Transposition
Factor Wiy 0.90 Wewisuifungulugaiwaduasoiing Azimuth -50° fivulnig
frnzSunndedld fien Transposition Factor wirfu 1.03 Ladeseszuuiien
Transposition Factor wihfiu 0.994 dwiuusunamdanuliindissuundnld Energy
injected into grid) WedilAwiniu 152,12 MWh Jadevasdn GlobHor waz Globinc
fnanoUSunamdsulnindindsls Tnswmnildruinozdmasousunandsanului
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fudeldnnaudulude uargungiiuandon (T) Afldudndny minlgumgiiuandon
iagdmailinsszuneanuouiunailéd deaviilviuuamdsaulninfndels
sneutuluFeduiy Taglufeunguaneuansondendsnulnilldgeaawii
14,54 MWh uaziteudsmausdandaauliinldansintu 10.81 Mwh Wefiansan
faaussouzvesszuunaaliih (PR) wuhildniadeatvini 0.711 Tnsludeusnaau
fifngegawiniu 0.722 uasifoumwsuiiaanintu 0.697

A1519% 2 Usunaunasnuliiindalduazanssousnugiafeoun1ee) 10955UY
nan v gadLa iR UUTAIAT

GlobHor Globlnc PR E_Grid E_User SolFrac
kWh/m? kWh/m? ratio MWh MWh ratio

152.12

NUELNA: GlobHor Global horizontal irradiation
GlobInc Global incident in collector plane
T, Ambient temperature
T, tmd Ambient temperature form Thai Meteorological Department
E Grid Energy injected into grid
E User Energy demand of user

PR Performance ratio
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1859 kWh/im? Global horizontal irradiation

-0.58% Global incident in coll. plane
-2.85% 1AM factor on glabal
-3.00% Soiling loss factor

1742 kWh/m? * 891 m? coll. Effective irradiation on collectors

efficiency at STC = 16.81% PV conversion
202.2 MWh Array nominal energy (at STC effic.)
-12.50% Module Degradation Loss ( for year #25)
-0.58% PV loss due to irradiance level
-11.00% PV loss due to temperature
¥ -0.90% Optimizer efficiency loss
A +0.75% Module quality loss
N -0.01% Module array mismatch loss
(including 0% for degradation dispersion
N -0.75% Ohmic wiring loss
155.1 MWh Array virtual energy at MPP
S -1.93% Inverter Loss during operation (efficiency)
™ 0.00% Inverter Loss over nominal inv. power
™ 0.00% Inverter Loss due to max. input current
) 0.00% Inverter Loss over nominal inv. voltage
N 0.00% Inverter Loss due fo power threshold
™ 0.00% Inverter Loss due to voltage threshold
152.1 MWh Available Energy at Inverter Output
152.1 MWh Energy injected into grid

v

SUN 3 ununIwnsgadendanuuesssuundnlniwaduasenfinduundsnn

USinaennudosnsldndsenulnih (E_User) veanautamuausiung Tneoiads
aUiiAiniy 223.03 MWh %qqqndwﬂ%mmwé’mmlﬂﬁwﬁmﬁmléfmmw‘u (E_Grid)
HANINAY 152.12 MWh yamauialiiiss uud1sesnassnu (E_BkUp) Inslliasnsiaiu
nsuanliinenuRean1s (Solar fraction) WU 1.466 HieatiaunnsIAL
wazSumeuihtuiisruurdaliiniuemudenisldvesnauiaiuaudiong

nsgadendinuvesszuunanliiinfeduiiaradiaeindinniignduun
Junsgydeandnnnisidouvesunawadiaseniing 12.50% (szozaan 25 T)
nsgaydeidesanguvniivad 11.00% uaziinsgapdevazldan inverter 3.5%
IneUszandnmassszuundnlnilwaduasorinduundant (STC) Wiy 16.81%

a o a
maamaamammgﬂm 3
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NANISIATIZIAIIULNUGIVDINITINABITTUUNAA WAL wad waIa19ing
fe PVsyst
a 6 1 o = g.Jl dy YV Y o a L2
nywneianukiugluns@nwasailddeyanisitaesssuundnluiigad
A ¢ 1Y} =~ D w v ¢ ¢ ~ ~ Y]
WA ARGUUMAIALUUT BN UTEUUENEdIRIaganmills PVsyst 7.1 wWlsuiieunu
Toyan1sndnase Teyaiililunsieseiasiililudeyassuundnliieaduasending
VUnSIPuLU U adefusEUaedsunn 104 kW w3 m1an. N waus N Asns
maaé?uaﬂumnmaqaqwamawﬂﬂa%aa5hxwuiﬂﬂawmmﬂ1uwﬂuwam1uaumunumvnﬂwiﬂﬂtn
Tupdai] Tneszuuved van. 7 waud Al fsing AneiIeliinisesniuy F1a83s3UY
a 'S a a a L2 a 6 a § a A Y 6
WATAATIEIUSEANS AMNsTUUNAR N aaLEID 1 induDd AN, N waum W NIANG
¥ Tangunsalinilauduiviinis@nuiluasall nanisleseianuulududssuiioy
NasUlnNAleInN15Iae Az naINUlNHNALA1NNNSNANDS SENINLRRULNTIAL
faRBUsUIAL W.A. 2563 nuwasulThlanninassmIgendlas PVsyst 7.1
Ay 159.71 kWwhA wazndanulnihilaannnisuanasslawintgu 134.86 kWh/A)
= U d‘ 1 o o a 3 a 3
F8azBeafegUN 4 ANuug1reIn1sItaesssuundnliiwaduaseniing
megeaniuas PVsyst 7.1 Wisuileuiutoyanisuinasailaviiiu 84.44% Hediodn
P oA oA P "o o s £ A
fianuieiouasiianuusiugirautieas (nawdng usuudeon uazAudus, 2561)

18 -
5 B Pvsyst 7.1 [ Measurement
16 -
14 -
12 1 ]

10 A

Energy Production (kWh)

Month

UM 4 Wiguiigundenulninlaainnisdiaesiievendus Pysyst 7.1
UAYNITHANDIS

I 17 aduit 1 WNTAL-TQUI8Y 2565) 91



AM591RRIENTIOULYRITTUUNAR T waduateinduundsauuudenaiusyuuaeds

o

YpumAuIamuaLlLg T inaU Soueyiing Andanaed uazeudue

NAN1TIATIVIANUANAMILATEgAARSIazN1Tann1sUdingTaunsean

aunulunsiasgianuduAImMILATYAEns Usenaudiy 2 diunane
R ﬁunumiaﬂ@?ﬂ (Installation Costs) kagAuyuNISALIUNTS (Operating Costs)
Tngdunusavesdnlszneuszuunanlwihwaduatenfinglddadsannsdisg
Foyammaneaisesuinneg Tulssmalne o Weulquiou 2564 ovglasamst
fvualivinidy 25 U SnsnisAnan 7% sasduiile 3% uwazdnsinisidenves
LHaLEAUAseTING 0.5% et H51vaziBunfinsed 4

A1399 4 HANITIATIIANUANANATETAER TYRsTEUURAR T waduaseniing

YURRIA

R L 259
hsmsAean T
R 3%
Smmadesvenmasaduaeniind 0 0s%
wheaduaseriind 2693140 um
Buaedweiuasmbedivanwden 1,308000 v
unsaldessiaiedoty nsfinie uasmsvisdams 1,719,150 yw
S 30,300 v/
OO 3278 v/kWh
NPV ' 2,364,334 U

ROl o lea3%
PP 8.3

Tassnsiindelnihldieds 15212 Mwh/A Aaidutuumsannisudes s
Bounszanuiniu 91.06 tCO,eq/ vidomaentisonglasenis 25 T fiduinitu 2,139.89
tCO,eq MMMAMTAATEINuATYgmansuandiiuiniulassnsiamuidesn
frununsuanliuintu 3.28 Li/kwh Sshniimliiedsfimaunasuasiong
foatnelutagiiushiy 474 vinkwh Tulassnsissdamansuumuainmsammu
(RO g9l 164.3% yar1Jaqtugns (NPV) wirfiu 2,364,334 U LAz SeeziIaIAuy
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(PP) 8.3 ¥ Wawsuivanglasanisanusaldanulans 25 U udgwnnluswiansien
AlrfndnsUTUfgaUu 10% awvilvlasanslAHan uLNUIINAITAMNUALTY

o

u 192.5% wazasdiszesnaAuudivudu 7.5 Y dgun 5@)

O Produced energy O ROI O Payback period O ROI

170 84 ;Il 210
F O
< ° ki 82 200
[e] 165 4 : T i
e e _ -a -
2 = 80 N 190
§ 160 e, 2 a -3 g
= =
2 E‘?s 180 3
B \ o &
) 155 4 - (4] ,g a
5 [} - F16 © 170
'§ B B
g 350 4 B 74 4 160
a 3]

145 T T T T T 72 ' ! . + 150

0 5 10 15 20 25 30 35 0.0 25 50 5 10.0 12.5
PV Tilt (oC) Sl (96
() ()

JUN 5 nan1TlasIgiNaveandes (n) wasdnsinsiuelii ()

@ anuUs1wwamsddy

nsdnwlupdaiinuiissuvansandandsnulnilfiade 152.12 MWh/A
Inefirninsyalugawaduasenfindiinnudrdysdeusinanisndalninduegian
Fawuinmsnalugavinuu Azimuth —50° §ie1 Transposition Factor Wiy 1.03 uag
Loss with Respect to Optimum 2.7% luduvesnisnalugavinuy Azimuth -142°
xilUszanSainnsunasiisnnin Taeflan Transposition Factor Wiy 0.90 was
Loss with Respect to Optimum 14.9% lunisassszuundnluigaduasoniing
wnaNsaalugavingy Azimuth 1alng 0° awihlszuvaunsananliildunn gy
(an31 A3uin, wimans Teaue, oyasal wawsedng, uas lass dmiing, 2562)
uenniyuiBemedlugaisaduaseniinddlinadeunnamdsmulihinasldduegs
10 msfnwluafsinud o fifamauiadmuauiong (eefign 18 2728°N warandgn
99.6508°F) yBeslunaiwanuateiing 20° anunsardnndanulni 152.10 Mwh/A
1A ROl Y8958 UL 164.3% wivnnuTugudeawiiiu 10° 9sanunsanannaanu
ihlginnilan 154.10 MW/ flen ROl yesszUUWNTU 167.9% ﬁagﬂﬁ 5(n) Lilesann
lugavsdiuiifameiulunsfianz fusenideds FeifusiielinnsSunaseniingfia
Fosliyuidesiiin quuglianeden (T) duavinligamaiveseaduatoriing

a

Waguuwlas Ineillogaumaiianmuindesiligzdmaivigamaiveavaduasendia

a a [

ganuluing dawaviliaussousvesssuundalii (PR) denanaq (seydl Juasss

AD Ro
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wazAWdUY, 2558) NA13197 3 Tuieuiwey (T, = 29.81°C) fle1 Globlinc Wiy
169.1 kwWh/m? s?quqmmﬁaumiwm (T, = 22.22°C) fif1 Globinc Wiy 149.6 KWh/
m” uindudaussauzesszuundnlii (PR) snin lneiieumseusien PR = 0.697
WasABULNIIANIIA PR = 0.722 M331a89a0550Uzvssz UUNAR LW Lwadanasefing
FememiLag PVsyst fanusiughuaslrmgniesgannila 79.59-89.77% dewiteuii
FeyansudaliiAstuads (neddnd uxvution wazaudun, 2561; nTenTamdnu
NTUNRIUINGINUNAUNULAZDUS YN, 2564)

seuunanlwiigaduasefinduundsmuuuideusefussuuasds manasy
TinnsanfuanulugUuuy Feed-in Tariff (FIT) finsfudielusin 6.90 UIm/kWh naenong
Tasens 25 U vhlvdsaniidaauiaziiuou (nsenmadsn ddhnuuleueuay
WNUNSNY, 25640) ﬁﬂﬁlu%’]ﬂﬁ’]ﬁ'igiyﬂ%@%’]&mizLLﬂIWﬂ’]lﬁﬁUﬂ’]ﬂWﬁ’]ﬁ?UQﬁﬂ’]ﬂ
TusA1 6.40 vI/kwh agililasansiiidnsmanauunuainnisasuifiaty
210 164.3% (U 263.7% uazilszornafuyuiiiiuain 8.3 U10u 6.1 U dwavily
Tasamsfianuiaulanndedu msaduayuiuamuuazinasnisduasunssuie
Tfhanwdsaunguisuvesniassiidudfyanniiagdendndulivszmelne
fnsldndnunawnuiondaliiuivty Susteesunnutuadussuundalin
YosUsznale

@ asUwamisdduuazgalauauu:

Ffamaviasuaudng Swiadiun famdsuiaieriingfinnnssnusad
uaseTndiud 1 m? anonviedivTify 1,859.0 kWh/m? gumnfianimuandeuiidiade
WU 26.36°C aaidiauedsindu 0.4 m/s waznisnszatevessaiiaiula
UssEnMA Seneaeretiiu 0532 esasssruunanliiiivaduasenfindlagld
PVsyst 7.1 Tngldfiuiindsnuaameauiasiy 704 m? nuiUSinamdsnluinings
IgratiiAvintu 152.12 MWh aussauzvesszuuraniiihiidnadendmingu 0.711
mizjiyL%BWﬁQQ’]U%@QiBUUN%GﬂWW’]Lﬁ@“ﬁuﬁLLNQL%&ﬁLLﬁQ@’]ﬁ@éM’]ﬂﬁQ@ Fuundu
nsgaideanndnsnisdenvesunueaduaefing 12.50% (szoziaan 25 9)
nsgaydeidesangumniivad 11.00% uaziinsgapdevazldan inverter 3.5%
IngUszandnmuesseuunanlningaduasoinduumnaen (STC) Wity 16.81% uay
AULLUEIVDINITTIaRsTULUKAR I waduasoindaegenAlas PVsyst 7.1
Wiguieuiudeyanisnanasedanviniu 84.44% TAsensHiiATHanauLIuaIn
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Nsaugens 164.3% yarrlagtugnviniu 2,364,334 um uagssezlianAunu
8.3 9 TpsensiidsanunsaannisUaesfudounszanviiu 91.06 tCO eq/d vizonaen
fiaenglasans 25 T fewiiu 2,139.89 tCOeq

Jorauanuzlunisiwanisidgluly

1. nasdauedeyanIsITenamnAuIafIuaLliLIE NUINMIUNAUIA
finuaulalunisadisssuundnliiwaduasefind uundinuuuideusefusyuy
aeds wazlawugdilvimanauiaussalasnslusnuiaunAuIadvakieig
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AEERIIdIU 10 phr LLazLwiueﬂ"mmﬂWNGé'J’m?imamﬁ’uiwﬁg%mﬁwé’mmu 7.5 phr
ansadaRagwlvisla AmanureuRadu 1.0 wag 1.3 wiluuns mMuaiu Meens
nsdngegalndifesiud 0.015 lulaswnsdedalus Andu 30% vesdnsnisdn
Fousiudndandedlumagaamnisy fssuenldindulevisansiindaruannin
ﬁmfli’fa%mwiu%’mLﬁaLﬁmyJaﬁh wazanUIunaveAwaslunIAnIsnYa Tl

mdfey: nsTaRadnlis, wiudnannidulesssuwd, ndeSnu

@ Abstract

This research aims to create and to test a mechanical property, including
a performance of natural fiber-based polishing pad produced by using fibers of
coconut coir and rice straw mixed with polyurethane. After sizing, those fibers
will be mixed with polyurethane at ratios of 5, 7.5, and 10 phr to form as polishing
pad before measure a hardness and test a performance in sapphire chemical
mechanical polishing. The experiment results showed that natural fiber-based
polishing pads could be formed and stable. The natural fibers in polishing pads
distributed all contact surface. Hardness of natural fiber-based polishing pads was
smaller than conventional pad in range of 3.6—-11.7%. Polishing results revealed
that polishing pads made from coconut coir mixed with polyurethane at mixing
ratio of 10 phr, and rice straw fiber mixed with polyurethane at mixing ratio of
7.5 phr could produce surface roughness of sapphire as 1.0 and 1.3 nm, respectively.
Both pads produced the similar highest material removal rate of 0.015 um/hr
or 30% of polishing result obtained conventional pad. These results indicate
that both fibers able to be used as a material to manufacture a polishing pad

for adding value and reducing the waste from the agricultural.

Keywords: Sapphire Polishing, Natural Fibers-based Polishing Pad, Polyurethane
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2. NMINAFRUAMANUALTINAVDIUHUIA
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pAt
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A15199 1 ReaulvlunszuiunistarRgwlnseensldasaiisiuuLsIniena

viiavasusiudn (Typwes of polishing pad)  1.iduleniunzwitnaulnagsinu
2. Fulevhestnaulnagiimu

3. wsiudnluanavnssu (SUBA 600)

Laas (Wafer)

* Uszmvaaames (Wafer type) Fnlls (a-A1,0,)

o YUNVDIUNDS (Wafer size) @ 2.54 9431, ANUNUT 1 1.
wssneilunisdia (Down force pressure) 1.6 flavwapna
wanlunsth (Polishing time) eowwt
I BrasImedauluLsazyIaLN LT 3

............. B ——
ANULIIVDILVNUNYUIA/ NIV 60/60 59URBU

(Platen and polishing head speed)

arsazaneduiildlunsda (Slurry)

o UszLnnvesasazalety (Slurry type) 5 wt% SIiO, um 55 RINEIToE
o dnsINsluavesansazanatu (Slurry flow rate) 60 Jaddnssaund
* A1 pH YsasAzaN8TUY (pH value) 11

@ WamsdJdy

1. wan1sadeuEutn

gﬂﬁ 4 yandliifuddnuasiuinduiavosunutaiiadandulonusznin
wanfulndgTinuuazuiudnandulevinstonauiulndgsinu A8nsdusnan
anuiirvusls e‘ﬁ!awuiwé’ﬂwmzmmamwmaqLwiu‘zi”ﬂﬁgﬂa%ﬁuﬁwLﬁuiwﬁmlﬁmﬁ’u
Tuusazdnsidutuiidnunsindroadeiy Tneiinsnszaefivendulefidanie
w‘%aL%'awiaﬁué’wiwﬁq‘%Lﬂnuﬁ"w‘%nmﬁfsé’uﬁa wardanaladnuSunuANuRUILLY
yoadulousnafimihduavosusutnarifiuannunusasidiunisnay yonani
Fawut wivdnandulesssumniing 6 wiuth fdnwaranuassuariinuaiunsa
Famefudedenty sldfmidutavesusiudnlifidulongasmiesousonin
svarliifuiusiudafignasratunnussamiu fdnumsymenisnmitaansailld
Tunsgurunsdafagulusarenislasiadisiunuismenala
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JUN 4 uansanuazn1anenm (Maaey 100 W) vesituiiduiaveusudn

= A

MndulenuuzniMRatlndsSvunsnsd@u (n) 5 (@) 7.5 () 10 phr waz

L]
a A

wrudaanEulevei e iulndgsmuiansidm (1) 5 () 7.5 uaz (a) 10 phr
2. HANISNAFAUAMENUALTINAYIILNUYA
HanFinAAMULdwetudnnEulesT i RNa NG TV A T0RERT
1$agud 5 senudusiudanneiadiaruudeganiindgimuilddudunaudsy
fifienauuds 40 shore A Taefidnsndunay 5, 7.5 uaz 10 phr e Anps
mauwiwﬂ’mﬁa%'mmﬂLé’ﬂﬂﬂﬂﬁﬂmamﬁﬂwﬁﬁLﬁnuﬁﬁhm?{sﬁiﬂé’ﬁmﬁu An 55.4,53.4
wa 52.1 shore A mudsu luvasfisanuudwesurudniiadrsandulonuuzndn
mamﬁ’uiwﬁq‘%muﬁu fienadefiuanmetuunnnitlulsassnsidi Ao 52.3, 63.5 uax
56.9 shore A suandy IneilenSsuifisuiuuudndandudililunegaavngs
(SUBA 600) FsfiAnauuds 80 Asker C (Pureon, n.d.) wiewieuwin 59 shore A
Jgnuusiudnanduleniutsndnidasdin 7.5 phr fdaaudannniiuiuda
Fendiador 7.6% druusudadug tulidanuudaiosniusiudndandudegsawing
3.6-11.7%
3. Han1snagauUsEansn nvausudnlunszuaunstaRgnlnsA8n15 1Y
#15LANTUAVUTINNNE
U7 6 wandliiiudesnsnistaiavesinluiildannsldurutaviaingg
Tunszurunstasensldasaiisintusmenanelditoulunstauuuiioniu
Foviliituinunudaynussiniviandulonsinmieniusgninidunsaniu
IndgSimuanunsavinnistaiivesgdnlsla Tnenuidnsinstafildanurudadule
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2/ % a A a1 a dy ! & Ao 1
nuneninauiulndgSmulaniudun 0.007 lulasunssedalus Nansdu
nsway 5 way 7.5 phr undudnsnisdngan 0.015 lulaswnssetalus idnsdu

= =

Wey 10 phr Iummzﬁé’mwm?ﬁ’mﬁlﬁmﬂLLBJwE'J’mLé’uiaﬁ/\lﬂasﬁwamamﬁ’uiwﬁqimumh
dinduan 0.009 lilasuasdedalus Adnsrdunan 5 phr aifudnanistagean
0.0145 lylpsiumssadnlus fidnsdinman 7.5 phr wd3anawnde 0.009 Tulasiuns
siotalus Ahsausay 10 phr Fsdmsnisingagaildanusiudndiairsnnidule
Meeosiatuiialndiesiu wazdndu 30% vesdasnstaseusudndmndve
fldsmiluningaannnssy (SUBA 600) Fsanunsadaiiadwlyiieenldiesng 0.05

TulAsiunsaatla

80
70 - urivdimandyenldlugnamnssu (SUBA 600)
60 - _I_l l I
50 -
40
30 4
20 -
10 4 E
0 1 T
5 b 10
ans1daunisuay (phr)

O viulenuuening

T m duloviedn

A1A213LT4 (Shore A)

=] | I @ v a Y a
Elhﬂ 5 ﬂ']ﬂ’J’]@JLLGUQSU@QLLNUGUWT\]']ﬂLaﬂﬂﬂﬁﬁiﬂflﬂmmamﬂ'UIWﬁE‘,}iLV]u

0.07

006 | O wulenuuswing

m dulevihedn
0.05 -

W3 (um/hr)

0.04 -

ar

dnsINSTARITN

0.03 4
0.02 -

——

30%

0.01 -

5 7.5 10 SUBA600

ar

T
dnsndrunisuay (phr)

5UN 6 dnnstardnlnslagunudaviingne
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JUT 7 wandbiiiufananisiaainanuveruiduaie (Ra) vesdwlnsila
NAIINNTEUIUNTTARIENNT M SATTINAULTIVNNE lagnuNTonsIdIunsHe
5, 7.5 wag 10 phr 1 AAuneuRaflnanuEudaiassandulaniuue nines
ndgsmuliandu 1.4, 1.5 uaz 1.0 uluwns auddu wagAianuneuiagila
nuudafiasandulevsinauiulndesmuiiandu 2.2, 1.4 wag 0.7 uluwns
AnudwiU BanudangnasuandulesssuvirnauiuindgSnulufsunndnsdu

% a U 6% vdqg’l } 4 1 [ dl a = v a 1 d‘
a1u1savsuaunmiivesdwlnslinuldegrsdanuiioissuiisuiuiineunay
o U 1 a’a" o ¥ ¥ a.'/ A td a0 a d‘
instanagedlunasinanusaidrluldauld dufedesddianuveiuiiege
v ' . v | o oA v v v )
Wouni1 2 wiluwmns (Sapphire, n.d.) snriusdudanassandulenstnauiu
IndgSmungnsidiunisnan 5 phr AilviAaa1aureuiuafeuniiunil 2

UlULUAS
2‘5 - o L) -
auvudrtwlvineutn = 1.910 nm

E 2
&= AUNETURITN IS
< 45 hiGeld | .
N3 : 0 wiulenuuznin
r. W
= % B ulovihedn
S
=
a2
& 05 -
;=

0 T T

5 7.5 10

dmsndaunisuau (phr)

JUN 7 Aenuvenuivesdnlnsingldusutanahannidulesssuninadindgsimu

@ anUsiwwamside
oo A v % o o ax o =

nuiTeiiladnwinisadiswkudaanidulesssurfdaduawndeainain

= vy oy v = ¥ a o 9 a
nwnsnssy Flanadnduleanniuueninavsensdnniiuinauiuindesmu
fednsnd 5, 7.5 uaz 10 phr anunsadugluazadraduuiudaiieldlunistaia
gnlnisenszuiunisldansiadsuiuusmenaldiluedad aeldiAnnisdesy

- o o A = | o Y A& o 4 e = >
v3auendIeenaNiuiosndindgsmuinihiiduissauvsedamiendule
A9 IRy winisnszanemvesdulssTsuT A lusiudadarUssnniuenaly
wduhiulusaziumis iesnnnsldussnuailunswaudulowas indesinu
TidhAuisldanunsariliiianisnszaedegvaiiaueiuynauld egslsin
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AMYNFTINNLAUSUAIUSIVYDIRINUNFURALAITY WU NBULNIINIEATN
1umwmmaaLLNu%’mﬁQﬂa%’w‘ﬁuﬁmm ImLawwLé’ﬂsﬁﬂﬁﬂgaguuﬁaé’mﬁa
[ I~ d' [l 1 ) 1 o | dy ) a ¥ d‘ a
Fanadununelanauisatwkudmmardldlelunisyinanuasads waziiefiansan
NNNANITNAFRUAMANTRNINA %ﬂé’mmmmwﬁwmLLNuGﬁmﬁQﬂa%’w‘ﬁu WU
dulonuuzndvsersdninauasluwivdaduiinayi lileanuudaiinglu
Immwiusﬁ'mﬁa%ﬁamﬂLﬁuisﬁiimmﬁaﬁqaaamﬁmLﬁaﬁmwamﬁuiwﬁg‘%mu%ﬁmmmu%a
WILTY 30-50% LﬁaLﬁEJ‘Uﬁ’ummmLL%QéfaéjwuaﬂwﬁﬁmuLﬂmasmlﬁm (40 shore A)
Al ] aa a A A X I TR ° Y A& w
WesnnidulesssuriinnauaslulndgSmuiedusuiduunudatuagyimihindulan
a = v Y awv a £ a a & o Al vee
WEEULTY F9ARAARBINUNWITEVRIHNNA YAV Uay Andnad g1ls (2558) Ailadnw)
msdulensndnuiduianglunisabunswemdndusiensssund Jauindule
NugnIMEIsaiuAMaNTRIINaveIwNUENeLABE 19 WuReIiuiU Nazerian &
Sadeghiipanah (2013) #ilaAnwinisdendulonisdaawasldunaniuiny
a ¢ ¢ v ) = ° Y A& v a P oA
Fawdveia wagnuindulonsdadanansavimihnduianasuwsiladuegnd
MtANNaN1TNAaRIzHiulaag1etALIuIINISINTUIRIUS I e sduleTudnsn
ANUNALVDILNUTATIE0I DR NaRDN1SU A UL UaIAIALLTLANA9AY Taean
mmLL%WENLLﬂJu%’mzﬁﬁ’]Lﬁﬁmﬁaﬂ‘%mmﬂmLﬁuiaﬂ’mmw%”mﬁmqﬁuwﬁa
Y] | a o O = a v = &, a
gns1dIuNaNN 7.5 phr udrnuuisdiaanidesas Feeratlunaniaindsuiaves
wilonmuteninndiudunnfiunindgsmuaganunsadawiendimeiulamun
FIaAAABINUTIBIUNITIVBVDY Natsa, Akindapo, & Garba (2015) Ainuannsly
wuloniuugnsunanlusuanuniiunindagunindaginnisgamienlanuy
azyilraruLdsantiosas Tun1emsatud Nty ANAULTUDILN U ATk UL
| ) A A A P % ~ ) P A v
anaseget1Y Welvsunawesduleviadruiiuinniy Feenaliamgainnsndule
vsgmiianununuutesnindulon1uuening (Greeshma & Joseph, 2011; Naveen
& Prasad, 2013) 3uibvisiusinasdulenstiunnifuanumanzauiuusunaeesian
a ¢ a o | o Ao | & ' 1 | Vo <
wmisng (IndgTiny) Tuunudangnaunaudaus 5 phr July wazdawaseinuuds
YDILNUTA UYL WALINUAUBNUTAINLAUL NI UNE WS 1IN NTIFIUNELLINAIY
1 =3 1 a £ % d‘ QI dy [ |
7.5 phr eg1slsnnnu aznunUsuaveudulovnetniiuduludnsidiun shau
wnudaluedded (5, 7.5 waz 10 phr) liflnanen1sidsunaswesananuuds

'
o w =

I a o < o ¥ ¥ 1 A =2 N
Y NUUYAIAETY mmmﬂumammﬂmmmmLmﬂ,av\hwnmwmmmmmum

o

(%
=l

Y o = v o ° a a o = o Y a ¢
leﬂﬂUIWaEJiW]uvL@uugﬂﬂq%umiﬂEJUiﬂJ']m?J@QIW@QiW]u %ﬂﬂﬂﬂU?%LUu%a@meiﬂ%uu

Y

fawindulunngnsidi wenand wan1FITennadnudisueainanidule
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nungnIkazetamadldlaniunsuiuusnannEmensEuIunTAALl
! o 9-’5 v LY a A = o v = Y I ¥
neudunldusuaenisnaudulndgSiny I linisgaineiuseninaduly
AunIndwediwesluaminfas dananeaudilagsIuvesianHaun1uTIeUed
v a = < o b4 wa [ v
TuR 5551913 (2556) waroralunavilvinuaudinnaveusudnanas denndes
funUAdevemans A3Isng, naviml gimiiia, Junsany ney, wiiug 4404,
a o Saa a d‘ ! ¥ i A (%
239 535839, uag FI0 ga3T0uaEn (2559) Nenuinduletensnmiunisusuls
ANAMNEIMENTEUIUNMIMLATITan AN N sTINmveaduluiuiloans
a v & | ey wa o Ao Y v M omow
wodweslaninnTu uazardwalidauaudfdainanininisididulenlalaniuns
USuU3eRanIni

Ty IHanISTARITN N8N TEUIUNS IANSLATISIUAULSINIINA LAB LK LT

[
=1

fatradulunudsed Wudduduindulonuusndnayrisniduawmionn
mﬂmimwm?}aﬁ%ﬂaulma@ﬂ"LezJ@TL’f]uﬁ’mUizﬂaUa&\jmsiuﬁuiaﬁ?uﬁmmmmm
Tun13aResnInsla donmaesiunaIuideuns Sansuwan Chansatarpornkul
(2019) fnuinduloansssumifiisaneulaeonlemdudiulseneutiuanunsaadng
Duunudalunszurunisdainduausenisldasiaisiufuusmenaldiluogne
Tngnuiuaudnandulevesiuliuasmudesanunsatnnivesnlnsmesns1n1sdn
figaninuudnluningmamnssy (SUBA 600) 57% way 91% audisy oegnslsfinnu
\definnsunfidnsnstaingegavosusiudaiadresnnduloniuuzninaniv
TndgSmuisnsidimas 10 phr wagdnsnistaingaavesusutaainviednaaudiy
TndgSwuiidhadunan 7.5 phr tu sgnuiuiudnisassannsoriliifndnm
nstivesdnlnsldidurngeaniios 30% vosdamnstaiafilsnnurutaluaa
graMNT3L (SUBA 600) Fallusmmnistaitesniusiudnandulesiliuazsuses
Tnerafiinduieramanuinudulonuueninuasinsininautundy
fidndrufivesnindulovesiuliuazmudosluruidedingts fflsnsdiunay
%amsiu%’mﬁaLé’uim’mﬁulcilwﬁﬁmu:ﬁ’l a&qjﬁ' 15¢:30¢:20¢ Way w@ulaanuudoy:
Iwagﬁmu:ﬂf’] agj‘ﬁ' 15¢:30¢:15¢ SwiliUsinamesdanoulaeenlesnmunluwsiudn
TuanAseiivesninluudaandulevesiuliuazsiudos yenanidaudiuin
msiituresUsnanduleluiudnusaseiindsvsnadenisiasunassnsinisds
Tudnwaisfiunnsneiu Inesnsinsdadildanududadulomussnd v ltudiudu
dovsunanduleluuiudaiiuunniy dadunaunainnisiintuvestunanduly
Tundudady avidumsiiviuiiduiavesdaneulneenlesludulsfuiiuiives
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wudnlnsuazdaasulidnsnmaintuuiiseonad (evaliun@ding undu vl
gns1n1staingeulumeiduiu (Wang, Zhang, & Lu, 2018; Zhou, Pan, Shi, Gong,
Xu, & Zou, 2015) luragngnmnistanlaanuaudaidulernasiiivgduauda
) P Y] a a P A £ a £ A A v Y
antlsudidanduanasdisinanduloiiugu naiaduioinnisidulenieng
fdruusznovassdansulasenlaanuinnindulenivuzni (ELAdly, Yossef,
Modather, Ismail, & Abbas, 2015; Malaluan, Sescar, & Sescar, 2019) J9vi 19
QI é’ U a 3 aaa a dy a U I3 a o Y

nsiaRureenNsintuliseniivuiuivesdnlnsinnfull swhlbideauns
iwdwé’mwﬂmﬁm%’uﬂﬁﬁ%mmﬁLLazLLiamzﬁmNﬂaﬁLﬁmgﬁuiuiwmmzmumi
TR wardswarilnensinisinantesas (Cui, Niu, Zhou, Wang, Wang, & Zhang,
2019) LW9RTIEUNANLINATT 7.5 phr

TudruvasrnuneuRvesnlnsnlaainnszuiunstaRITuaziula I EuT R
A v v P ) A a a o |
afrnidulemunsninnauiuindgSimungnsidiunay 5, 7.5 uag 10 phr
wazlrunndllenat naniulndgSmungnTaiunan 7.5 uag 10 phr duaunse
Usupaunniavesdnlnsiviidranuvervivaiedosnit 2.0 uluwns Fausa
i ldlglunuluningaainnssula Maliasnuindrauveuiinvesdnlnsnlaain
wutnanidulensassyiniivunlduantdesauioUunaeadulslunsudaiiuas
1NTUALERTIEILNISNEY WuNaINN LU UNdUNas T anaulnean s
Tuduleuaziuiavesudnlns vnlifatuliiseeiiganniu vilvmanuve i
anilasas (Kong et al., 2016; Zhou, Pan, Gong, Shi, & Zou, 2017)

FIUNNNSAENYINIANAILNT99 U Feusuantaddulenuuzns I ANauiy
IndgSmulugnsdiunay 10 phr uazidulevetinnauiuindgSmuludnsaiunay

g.J/ =1 d' ) o < 1 v a o I3 -dl' < [ |

7.5 phr dudanumnzanfagihuyindunnudaiivesdwlng Wesanndusasdiu
nseauvinlvausadaRivesdnlnslasiednsgean nieunvilvlaninune1ui
AANULNUNTNADINT LA
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@ asUwamisdduuazgalauauu:

RV

a o é’j ch’ ) v R 1% v ¥ = <
a1 FIeluasativiliaunsoasuladn dulentuueniuasradgay
) P ] aada A A Y o aAaa ¢ &
Tanwdeldannisssunandsiagniazivsinaunn Nidigdneulaseanleddy
dqulsznautu Jarvaruisalunisiiunadradundndustun udanagwling
TunszurunIstanleansadsunuwsanianatanignisindulessnaniuinauiu
ndgTnu IngdnmdiunisnanvesdulonuugninuasindgSmunmuivause
10 phr luvauednsidunisianvesdulensdinuiasindegSinunmangaude 7.5 phr
Faazyilmaudadirimnundadiy 56.9 waz 52.1 shore A uasu Insupudaviaass
Usztananunsadaridnlnslanigdninistageaalndifiesiun 0.015 lulasiuns
dotilus uardAAnuneuiivesdnlnsndalaeglugiesening 1.0-1.3 wiluwns
1. darauanuzlunisuszendldnaniside
mia'aLa‘%ﬂﬁﬁmiiamajmLﬂwmmﬁ]uiamﬁwmuImaéwﬁaﬁ’ummaﬂw
aa v o W ) a ) a A - U a
nianudesnsidnuuiudnndulesssunanauiulndgmuiioldlun1sinia
voagulvsluseavguavingsy Farsyiliinuesnsiselaiintunazningaaivnssy
% & I v aa v P ~ Y A a
A11508AA U UIINATTORHUTANTTIAUNILA Taumdsazdaslinisldinsesiie
gunsal waziAsesdnsuYrsiiniansndanazaiuauliwiutaignasedulvd
Us2ANTAMAINLINSITU 520 lUDIEARINNURDRSIdIUNSHALLEWTEINTTIUYR
wazlndgsmubiduluauildannniside
2. Yarduanuzlun1sidensanaly
Wiotdun1siiudanuaiuisalunisvinaureswnudnfasrsanndule
a ) A a v A X ~ ) a P
sysuvinauiulndgTinulvawnngu adslinsusuusenuamiivendule
QQ‘IdQQ & @ I v = 1 d‘
nsssurAniTanaulneanlemJudiulsenaun189nIEUIUNISNINAL NouNae

a -

U ldinauiulndgsinuietugluarasialuwiuiaiosely

U

nadnssudszms
sATeildfunuatuayuaninerdomalulaBgnavnssy unning de

waluladnszeoumndmsyuasinie mudygiatii Res-CIT0332/2020 VBUBUA N

AT.UTUNST JUNA kag 19.9387 TAA3Y PNAOTULIATING AR dvTumIUsne

(%
a a

TumsianuaminBuny swdanginiedns lanssug weanna Fuaeiud uay

va a

wigygnl audRfgley Aldvihnsveassaduwiutavdniie Tuinlunsidetaudnsa

AR

a

aalulamen
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@ Abstract

The purpose of this research was study to find the appropriate ratio for
the production of concrete blocks mixed with coconut waste, and study of
properties in compression resistance, density and moisture content after 28 days
of curing. The production of concrete blocks from 3 mixture ratios in this study
set A with ratio of portland cement type I: sand:rock:coconut wastes 0 percentages
as 700:2,100:3,500:0 by weight (g), set B with ratio of coconut wastes 5 percentages
as 700:2,100:3,325:175 weights (¢) and set C with ratio of coconut wastes 15
percentages as 700:2,100:3,150:350 weights (¢), by using wooden formwork 15
x 15x 15 cm’. Then it was analyzed by compression machines, density, moisture
content of concrete blocks, mean and percentage. The results showed that the
optimum of appropriate ratio with concrete blocks from coconut waste in this
study is set B, if increasing the use of coconut wastes as an ingredient in concrete
blocks results in a decrease in compressive strength. The coconut wastes mixture
in the ratio of 0, 5 and 15 percentages had average compressive strength of
16.90, 6.45 and 1.67 MPa. The mixture of coconut waste 0 percentages and 5
percentages passed to the TIS-58-2533 standard. For the density test, it was
found that adding more coconut waste would decrease the density. As with the
moisture content, it was found that the adding more coconut waste would
decrease the moisture too. From using the coconut waste in this study can help
reduce the problem of waste and create value in production of concrete block

for the community.

Keywords: Waste Materials, Coconut Waste, Concrete Blocks

118 Uil 17 atiudl 1 @nsAu-Squieu 2565)



mahfagudoldanmauzndnuildlunsndnaeuniauden TUUR 539363 uazAuduY

@ unun
Tuednnisadatudeutaunhliuluianteafanszmldhewazsinliumng
Y] v 1 QJQI v @ ‘45 d‘ o Y a %
wiluUagtunsnensihldSuandesaswasluannauilsiibiinJymanmizlaniou
= o vgj I~ (v d‘ % = 1 ¥ ¥ = YN
Javhlulinududagimldeinuazdsaung nsneasvenastiuseuludaguioy
nldianussiandguasaeunindedisagnniasmilaineniald awnsanauny
nsldliilunisneasaldiduedad asuniavdeniduianUssinmileiilddmsu
i o ° Y] v & A ] I 9 A 2w A a P
nsneasrvirtuaslfduiunsmasnidunadunuliemniluianindalade
AY a o X A= o § va \ Y o oYW <
TuAndwIuNn wazaseunauluyniunIsililisnmgn nsneaseduilasinga
Jeunieuldnuegluiagiu (aiudy Yaugiie was TeSu 8aga, 2555) Aounsmduian
lassasenldiuegaunsnateunnfiantugnainssunisneasne nsldmeunaiuay
Tudnsfigaiuieaunannsivlneg1esindiveanisimuilassadaiugiunas
NanssuN1sAeaiedus (Sanjay & Sagar, 2019) MIUSUUTIWBABEMUANY YBIADUNTA
LAZNANAMNINTLUUATINISANYIITE08 198019 WBNAINNITITINUTIWAULAEN
lunisiiuidesunssasliduaeuniawas dalinsirfandulowinan wu dule
duasneyt wazeaulesssuwd leedulesssuviddlaseuisuiuduledunsien
2 W a v v oa ° P a ) < a o ¢
szludannmiladirgluvediu s1aen waglifiansiiy aunsanmudundngue
niinaandfldanadulumumasgiuld (98a Gedauning uay dolan duRidale,
2555; 35Tl IyeRguiten, 2555 et Shwisny, swe Sawile, uay Joaused
P P 2 A aa o W a a P
ATIEUNT, 2562) ugninduisninnudfgniaasegiavtianilavesusswmelng wag
P v a Y A 3 | a0 Yo P van v Y o
fwwilduvesUsunaumsldmugauluudasl Fedamaliiaguieldilaainuenig
Usunasnndusnulumelaganiennusniwmas e daduleninuensnidiulsenau
naafivesdniiy (Lignin) wardiugaglad (Cellulose) \luasdusenouiigs dewalyt
P Y o = P o & P ~ o
dulonnugnsindenuwdawsaasivisn Jaduldlaiaziianuwunzanlunisiiun
Tavduleasuns s unan T (ENRENT FASwad, 2550; @UNIE NSL18US Lag NARANS
U3, 2562; Wunde y@ad, vunsins Aude, 1gyased esuwdan, was Tla @anad, 2556)
wazidulonnuzndndilivesdudamudnueuinnds 40% unnninduleve wuledu
duleundy dulendie Wudu uenantuduleninuzndndaliaanuruiwiuns
fdulszansnsthanudeutios Fadlunisiiulseansnnlunisiduauiuiuaiudou
(WIASS NDILAD WAz 515UNS $3ING, 2558) anunsathunlidudiuysenauvoiraunsa
vaendwsuldiiutanneassld (#nmans eluas, 2550) Ussneuiuinganisdaindey

deruuasiasugia Maiagumdemansineasunlglunsninndndnsiuagiau

‘ I 17 aduit 1 WNTAL-TQUI8Y 2565) 119



s faqudeldanmnuzndraunldlunmsudnaeuninuden TWUR 539w wazAuduY

Jufanneatrmadonszannsatisantiymiudiauuardsunndenls (Tomas,
Ganiron, Nieves, & Tommy, 2017) $MukUIAALATYINIFTYI (Green Economy)
Fadunsiaunassgasenmsidaisaudifuresdaunaden Timineinses
winzay annistaseieeunszan lnadulunaasugiaaiolnl ve BCG Tuna
fifunsinfaneineg ndvanliusglovdliunniian (@iinnuiamuineimaniuas
wielulaBusisnnd, 2565) Fetunnedisedduuaihininueniniivdeldtuminun
THlunusunisioatsuazadrsyarfinaniaguaeldlnanyselomnidoguy
Tnomggusuiitougnugnintuinnluiiuiianeld nenans wagniangYusen
\esnluusaslesiiianumdeldanugninnesivausenswmvhans (fnnqual wuna,
WuSHnR wWaened, way S5/m3 sonmassdiy, 2559) iedumsantaymiiiniu
msihianwdsldainninuzninurdndunsuninudenizaninsarisduaiunsasng
wanFueineasssuyuA iU gwsoly

@ SanuUs:zavan1s3oy
Wemdaduimunzanlunisndnaouninudennauninuznianazdny
ANANUANITAUNIULIIEN ANUVUILUY LagAINTY

@ 35a110un1s39y
1. mMswsENiaguazaunsal
1) n3ommadeUiddnvasnounia
wSesdaimdndunausieg nadeu 2 fuv
WUUMEDABUNIAYUIA 15 X 15 x 15 gnuIAneufiins
3ostunminAdnea 10 Alansy Anuaviden 1 s

PNI1UNDATIY TOUNIUANLLNTIVUNN 4.75 Jadlums

)
)
)
5) Yudsuduesnuaususzanil 1 aseatd duns
)
) Fuazlden SPURIUATINT VU 9.5 TATINT
)

ANNUENF1IVAALLDYR TOUNIUALHNTIVUIN 4.75 UaaLUAS

120 Uil 17 atiudl 1 @nsAu-Squieu 2565)



o @ FI v a = 3 u oaa = A
ﬂ'ﬁu'nﬁﬁlWla'?]1’11’\]']ﬂﬂ']ﬂll%Wi']'JllﬂﬂuﬂqiﬂlﬁmﬂauﬂiﬁUﬁ@ﬂ UUR 555UAT HATAUDUS

JUN 1 Tanlunismaaes (1) iuaziden (2) ns1eneadne (3) ninugninunaziden

2. NMFRIEIUNE
Tunsmdrunaunaniietsrauninudentiton1snaaeunded Teuau
9 #1984 3 ENININARBA FD
1) g3 A Tnsndan Yudmudvesauaudussiandl 1vse:fiuninugning
(0%) (700:2,100:3,500:0) Tngrimidn (n3a)
2) g0 B fsdu Yuduudvesauaudusziandl 1ms1e:funnuznin
(5%) (700:2,100:3,325:175) Tngrimidn (n3u)
3) g0 C f8d Yuduuduednuausussiand 1msie:funnuznin
(15%) (700:2,100:3,150:350) Tneimtin (n3w)
3. MISHAAABUNIATUNITIATZIU
ms@hLﬁumsmaaqwawﬂauﬂ‘%mé‘aﬂgﬂmqmmgmﬁlﬁmammamauﬂ‘%m
MEEATIEIUNANAN9 FIUIU 3 805 Laun ans A gas B waxgns C launnanaAaunIn
UdenaIUNaNVaN AB gu%muﬁﬂaifmam‘ﬂszmmﬁ 1 N918 Y MUEATNITNARBY
A waziinsinnusndnfiunasdeaunliifudunanlusasdudosas 5 way 15
MUGATNTNARRY B udy C Famsait 1 ﬂﬂﬂﬁuﬁwﬁauwamﬁwaq mé’@%’ugﬂmun‘%m
vhentuluunaeAsunsnvuIn 15 x 15 x 15 gnuiAfieufiuns uEinsld 24 dalua
ilonsu 24 $Tuaudn unvesnanuULTdBABUnIm 9 ntainlg 3 Yu Wensu 3 Hu
udrhanilalTgumgiivies 28 Yu danwdl 2 ilethlunaaeumeiauiuusIsn
LazyAALTuiiensy 28 Su

I 17 aduit 1 wNFIAN-TquUIe 2565) 121



o o a9y , = S a
msuna@mafﬂ‘nmnmfmzwsnuﬂfﬁ‘lumswamaunim‘uaaﬂ

JUN 2 nsdufiunisnaaesudnmounInudendiesnTdIuNaNR1NY

M15197 1 dasrauNausneg Tunswdnneunsnuden

DNTIEIUNEN (NTU)

319AZLDYA p ~
N318 WU NINUSWSI

Al mPaunIUAEn (NMNUENE2 0%) 700 2,100 3,500 0

A2 mauNIAUABN (NMNNENE1 0%) 700 2,100 3,500 0

A3 meuUNIAUADN (NMNNENE1 0%) 700 2,100 3,500 0

Bl maunsauden (Mnugni 5%) 700 2,100 3,325 175
B2 maunImuden (NMnugni1 5%) 700 2,100 3,325 175
B3 maunImuden (Mnugni1n 5%) 700 2,100 3,325 175
Cl  @aunIavdan (Nnugnd1n 15%) 700 2,100 3,150 350
C2  mauNIAuden (Mnuegndl 15%) 700 2,100 3,150 350
C3  mauUNIAUADN (NNUEN5TI 15%) 700 2,100 3,150 350

e Yu* vianeds Yuduilesauaunusznmi 1

4. NSNAFaU
1) aaaflalumsimszss fe Aade wazAdouay
2) MIVATILRNANTNAFDUABUNIAVADN AD AIAUAIULTIDA AIAINY
ML wazAn AL (FosfiRnisnafinermaniusnig)

122 Uil 17 aduil 1 @nseu-Slguieu 2565)



mahfagudoldanmauzndnuildlunsndnaeuniauden TUUR 539363 uazAuduY

@ Wansfiny39y
1. NMINAFIUAMURTULSIOAYDIABUNTAUADN
a a 13 3
NNINAFBIHARABUNTAVRDNFUNTIINTFINVUIA 15 X 15 x 15 gnuan
WURIAT MESRTIEIURANSN 9 314U 3 803 Lawn gns A ges B uazans C uildunay
JEnINNNUENE Yududuesauaudusennil 1 v waviiu wdlunegeu
AIAIUATUNTULTIDANILLINTFIUGAAMNTIY (1N, 58-2533) wudn Msldnin
wzwiafiudlUludunannouninudonazdinarinlianusTunuLsIsaanas
o v A a 1Y) = < = & v v oe %

pudnu Weliuiupeuninuiiongns A Fulugasauwuunlildninuenin laggns
A TAIANATULTIOATOIABUNTA VAU 17.1, 16.8, 16.8 tunzU1dA1a AIuaIny
403 B 1AIANUAULTIIAYBINBUNTA WU 6.55, 6.45, 6.35 INgU1EA1A MUAIAU
wazgns C HA1ANUAILLIIEATRIARUNTA Wiy 1.67, 1.75, 1.60 wngUana
AUAIRU FIFUT 3 FIAAUATUUTISNTBIRBUNTAUARNERT A LardnT B KIUAIY
NAINUIATFIUGAAMNTIU (WBN. 58-2533) drugns C LUK IUAUNUANNINTTIY
gaannTsy (@EnuIInTgIUREndueignaInnTTy, 2561) WewiniiAtesnin

2.0 WwngUnama

MSNAFDUAIAILITULSITATBIABUNIAUEDN

171 168 168

=
w
1

(wnzUranna)

—_
(=]
1

ar

6.55 6.45 ¢35

ATAUAIUUTIER

1.6

1.67 1.75

GLER gni B ans C

JUT 3 MIvAdeUAIANATLLIISATBIABUNIAUGEN
1NTYaRINGE? WUIIAIAIUAIULSISAUDIADUNTAUADNTAANAY

ANUUSUIUNITNUNVDININUEWS MITLAVTY AIRITUNLAINAITHANAINUE NS0
$p8az 0, 5, 15 TNAYN IANAIIUAIULTISAVDIABUNTAUADNANAIN LAY

I 17 aduit 1 WNTAL-TQUI8Y 2565) 123



s faqudeldanmnuzndraunldlunmsudnaeuninuden TWUR 539w wazAuduY

2. MIWIAIAMUVUILLUUYBIABUNTAUAEN
nnsUAeUNIAUAan lUNAERUMIAIAIUNUILLUVDIABUNSAUADN
W 3 ans laun gns A gas B uargns C nuUIAIAUMLIMLLYeIRBUNIAUGeN
ffanasmuUinamsunuivesmnugwinluynsnsdm Ineges A fimamiunuiu
Wiy 2,074.07, 2,118.52, 2,074.07 AlanSusiegnuianiiuns gns B Aranumuiuiy
Wity 2,029.63, 2,074.07, 2,074.07 Alansusiegnuieniiuns waggns C ImAnuvuiuiy
winiu 1,940.74, 1,925.93, 1,911.11 AlanSusegnuianiuns éﬁ’qgﬂﬁ il

AMTNAABUAIAIIIML LU TBIABUNIAUEDN

~
<
<
~
=
o

=l 2,118.52

] 2074.07
2,029.63
2,074.07
2,074.07

1,940.74
4 1,925.93

| 1,911.11

ArrTuILlY (RlanfudsanuiAdiuns)

JUT 4 NsnAdeUAIAILIVIUIRILTBIABUNIAUERN

mﬂsﬁayjaé’mén WUIAIAUNLLULYIABUNTAUADNTAAnaILUS LN
ASHNUNYDININULNFNITALVY AIRANTUNLAINATHRLNINUENSSBEAE 0, 5, 15
TNav A1 AN LN UL BIABUNS A UADNANAINUAIFU

3. NIINAEUUSUIUANNIUVDIABUNTAUADN
° a = A & = =

1NN15UNABUNS AUADN I UNAZBUMNAIUS LI UANNTUYDIABUNSAUADN
:’/ ¥ 1 1 1 4’1” a < a o
4 3 ans lalkn ans A ans B wazans C nuidiAnuduresnaunsnudeniiatanas
AuUTIINsuwuvesnInuenilunndns i Invans A fidanuruabeSeuay
11.70 gn5 B AAuTWRfgToay 8.80 uazgns C AANuRGeTeuay 1.18
AU 5

124 Uil 17 atiudl 1 @nsAu-Squieu 2565)



mahfagudoldanmauzndnuildlunsndnaeuniauden TUUR 539363 uazAuduY
ANIVAADUATAILTY

117 116 118

1.19 118 117

ang A a4ms B ams C

5UN 5 MInadeUA1ALY

NTBYARINAT? WUIAIANNTUVDIADUNTHUADNTAIaNaIR1LUT L
ASHNUNYDININULNFNITALVY AIRANTUNLAINATHRLNINUENSSBEAE 0, 5, 15
AAMUTUYDIADUNTHUADNIAIANAINNLEIAY

@ anuUs1wwamsddy

nmsiiiiuntsuanaeuninufonluasell Tnglddunaman fo Yuduusd
Uasauaususzuandl 1 nse iy ANNGATNITNAGDY A wasfinmsthnmnuzndaiun
avBununlfidudiunaludnsdiniosas 5 waz 15 augnsn1ameass B uaz C
WUINAINNTANHIAUATUNTULTIATBIRBUNTAUGRNNANNUNE NSNS B Uz C
Wuans B fis Aeunsnudennauninuzniiosas 5 NunasiinsgIu wen. 58-2533
Tnefimpudumunssanaowintu 6.45 whzliaaa dadulumunasifiinun
uazgns C Welfindunanvesnnuzndidusosar 15 Amnudunmuusasali
inausinmsg it Wesanflaruiuniuussdaedstiesnii 2.0 wnghania
wanslidiuinnslaninusndnluvsnadiunniulUszdmwaildaanudumunss
Snanas lnodonnaeiunsAnewesdinnans Aiwas (2550) inuitnsHanaeunan
vdonuaslengndnludasduiimunzanagsinliquantfinisnisnnsiuaiig
ATUNIULTION shummmm%mmgm wen. 58-2533 UardanAaediuN1sANYIves
Tornas & Ganiron (2013) finuinnisthnnuzndnundudunealluniswanneunsn
vdonluUsinaiifintuaydwmarilimanuiununsidnanas wuieafunsseny
483 Mardiha, Nge, Chai, & Lim (2021) finuiinisuanasundaudensiansaiusni
arlAMdssunssnvasnauninuienananiamuusnanzaiusninludndqu
fanniu

‘ I 17 aduit 1 WNTAL-TQUI8Y 2565) 125



s faqudeldanmnuzndraunldlunmsudnaeuninuden TWUR 539w wazAuduY

EIaAILdUNISNAA UM USLIUAMNTUVDIADUNTAVUADN WUIIABUNTAUADN
& ' ¢ = I ~
NGRS A, B wag C HIUAIILAMTNNINTZIUY Imﬂaummuaaﬂgm B wag C ViNe
v a Aa X v ' o v & a &
mMAnenINIuUSINUNRLTLSesas 5 Lag 15 azaiayin A AN UTDIARUNSAUEaDN
v U = 7 U di’ o a Iq! d‘ 1 dl 1
anas dennRediuNIsANYIveE ity Yaugriy way LSy Bea (2555) inuinileld
Y} a I3 a A a g 1 o Vo d’lj a <
NNAUB I UABUNTAUADN I UUSUNUTNTY Azdanarintiaianudulunsunsnudsn
anag
ﬁ]’mmimmaaumﬂ%mmmmﬂmmLmusuamauﬂ%uﬁaﬂﬁqqm A B way C
FINETT WUINANAUAUILUUTDIADUNSAUADNTAIAAAIAILUSUIUNITENUTAVD
mnugndnlunndnsdiu Saenadosiuanuidevestozswa dnuns, e s,
' o ¢ faa o ~ ' a a & Py
nANg 919dud, uar WYAS DeuLaay (2558) NNUNNSHANDFUABNATEIUNEX
nlesssuA wu whet Tulsinaniisdussdmarihliaanumiiuvesdguden
anas 081915ARNY ATNAIANLNUILLULTDIARUNSAUADNARATUAINaRLaZ LTy
Usglgvdludunisneasne iwesnnvinlrreuniaudenivntinanas dwavinlinngn
UsTniInseidenutiey wenanntunisvuddivuilduilaasaininniy

@ asUwamisdduuazgalauauu:

PINMIALIUNIINERABUNSAUADNAILERTIE@IUNENANY §1WIU 3 ans leun
495 A gns B uargns C 31w 3 g lnglddiunauvan Ao Yu ne #iu mugns
nMsMAaes A uaziinshnmnugniniuassdennlfidudunalusnsdniosas 5
ua 15 MUgAsNIMAREd B way C udthindatugUneunimudenlunuundonsunis
IR 15 x 15 x 15 gnuIAdiauRiung Mnduthluneaeumeinuiuusdauas
meeududionsu 28 Su Ssuhdunauasuninudengnisine avdmwariliien
AmfuuussSauaninety neilerfieuiuneuninudengms A Jadugnsduuuy
fifldunanvosninuzniniesar 0 WidAnudunsidavesnouniaede iy
169 wngUama gns B MANLFNULIISATesADUNI SiMiadewniu 645 wnzthana
Lazgas C AIALFILUSISAvaIAaunTA fiAtadewindy 1.67 wazUiania
FudloriFeuifisuiuainnufiulsidnvesnouninudennunnsgIugnaIUN T
(1197 58-2533) WUIIGAT A Lazgas B LilesanmAnuiuLsssnvesnoun I AL
inusiALmsg Ui vLe dauges C lliuaasnasgugnans st Lesnn
finndoanit 2.0 wngUrana

126 Uil 17 atiudl 1 @nsAu-Squieu 2565)



mahfagudoldanmauzndnuildlunsndnaeuniauden TUUR 539363 uazAuduY

NNISNAFDUALNUILUUYDIABUNTAUADNAINGT WUTIAIAUNUILULUDS
Aoun3nudsnilAtanasnuUIanMsunuivesninusnilunnsnsdu Tnglina
fatl Ao gns A ARBgAMULIWIUMNGY 2,088.89 Alansusisgnuiadiuns gns B
ANAdEAMUNUILULYINTY 2,059.26 AlanSusiognuiAiiuns uazgas C ALade
ANURUILUUNINY 1,925.93 ﬁiaﬂ%’miagﬂmﬁﬁmm PIANDITUIANAINURULUY
YIABUNTAUADN WUIILA1aNAININUSUIUNITENUNVDININUL NS 1ITLALTY
saaziulaannIsiiunInuEnsSasas 0, 5, 15 AIAIUNUILULYDIADUNTAUADN
JAnanaInuaInu

UBNANTULLDANTIUNITNAFO UM UTUIUAMUTUTDIABUNTAUEDNFINETD
WUIIAIAIUTUYDIADUNTAUADNTIAIAN IR 1N UTUIUNITENUNVBININUE NI
Tunndnsidiu lnglvinadal Ao gns A AAnuduadeiosas 11.70 g0 B ANAINTY

d‘ %4 1 dy d‘ b4 a ] dy
\whgIesay 8.80 uarans C AIANNTWARETRYA: 1.18 MNWIITUIAIAINAY
YIABUNIAUADN WUIILA1ANAINILUSUIUNITENUNVDININUL NS 1ITLALTY
[ =3 2 a v [ 1 d,‘, a < a
f9eLiulaaNNNSIANNINLENESBEAE 0, 5, 15 A1ANNTUYIABUNIHUADNTIAN
ANAINIUAIAU

' < ¢ o & o ~ a a =
2819L57MNUINNNNSANYIASIN dndruTmunzaulunsnanmaunsnudanNEy
v o A a Ao a a < ° PR a
nnueniIluassll fie ges B NiinnanasunInudenlagiinInuenIINUARLLELA
ulfiludrunanludnndiuiosas 5 lnenmsiTagmdsldanninuzniuinds

a I o Nt & ) & a = = o ) | Y

ADUNSAUABNATILFUTUBNUTINIWFBNTIUNITHANABUNSAUABNAI NS UINUNDES

14
= o 1

dmsulusuvesdymuazguassalunside nuinistduuuldlunimeasiaziinig
AATuhuINNIwUUWENLaTNAIERN B1vdeHasiefauiiegIABUNIRUADN AREATY
nstugUnsuninuSenm ATy HoN.

foruauuzlunsiiseafedaly

auzdidaausuurliiinsimuwireuninudanainninuznisiuiutanmvie
Tissiandu sufansinseiguaniivesiandienszuiunis SEM (Scanning
Electron Microscopy)

nstkan13deluldusslovidluBenui

dmfummuiitondgnuendniunluiuiianeld manans wasmangTusen
annsaifagmdeldanninugndnunandunsuninudon Fehoduaiunisaing
wanfusineadrefunualifugury udenisAnvianudullilunisdaesy

a Y 6 1 2/ 4 v é dll Ql v v A 1
mammsmaaiwﬁ]’mﬁqmuimaLuumunumLWEJme’mlﬁimzmumawaumalﬂ

I 17 aduit 1 WNTAL-TQUI8Y 2565) 127



s faqudeldanmnuzndraunldlunmsudnaeuninuden TWUR 539w wazAuduY

@ CHENIRER

Jnnqual wund, WuSEnA Waamed, uay 353 semnaeadi. (2559). nsfinwuae
panwuumesinesdinnuandulonivuenin. sugars, 14@Tuniay),
165-172.

¥l Sundavizen. (2555). pauaudinsiuseshvesnaunSanauninleseeTuituil
T InyTsued. YSTue: uninendesudguisud.

At Snwsny, sue Soudla, uway Joausen f3aeuns. (2562). naveudulomasld
NNy TaanINsinyrsieantRidna audininienin uaraudanianiuseu
vosTanldnaunarainannedlnsiiau. 215575398uaz ) wes., 42(4),
327-338.

Tundy yfad, vuivg Audy, vgusd dsudan, uway Jla ansd. (2556). audh
Wenavesdudinadiasudulenalaun. 15575075 I TN TLLAE AN TN
F3m, 1(2), 89-99.

drdnnunesgundndaaiananssy. (2561). vannaeiianizlunsnsisgeay
ilonisaygn SmsunansasiaounIaudenlusunmin mmsgruauii ven.
58-2533. @UAU 29 AuBIU 2564, 91 http://law.industry.go.th/laws/
file/60509

Uozwa dmyns, Wi Gedd, nena sadud, uay 19wgdds Weuyaas. (2558)
nsldvhsdaludgudendszanu. msasTnermansuazmalulad unrive e
UMIaI3AIY, 36(4), 478-485.

warss noauty way s1dund Fald. (2558). msdnwanUiFinauazidanenInyes
naradnasuusimaeloniundaeniuasleugwin. snansaa: uinetds
FIUNNUNATA.

Q80 Batauning uar SnyTan duRdele. (2555). AuaudRvesTanlluestiuuinay
dulesssunnnidleusninuasidilounduiondntanneaine. Journal of
Architectural/Planning Research and Studies, 9(1), 113-124.

dnpans m3uas. (2550). Aoundanauleuzwina. Ineniinus arngnanITuAng
AEANYIANERNT UNINENSEFSUASUNTILTAL.

128 Uil 17 atiudl 1 @nsAu-Squieu 2565)



mahfagudoldanmauzndnuildlunsndnaeuniauden TUUR 539363 uazAuduY

aunes A3en8us uae ARRdNA Taes. (2562). NMInAnuaznadevaLTRnIseINSeY
LLaWNﬂa“U@ﬂi’a@NammﬂﬁﬂmﬂﬁiimﬂauazLﬁuﬂlﬂmwg’n. Ty ulszgaivns
s¥sUf IAMBEST A%a7l 4 (The 4" National Conference on Informatics,
Agriculture, Management, Business administration, Engineering, Science
and Technology), (. 684-690). Yxns: @10 UNALLLAENTEIDUNAIAUNNIT
a1AnsEd e URYNSLURTOANANG,

dtnauimuIneeanswazmaluladuianf. (2565). 1AT¥gAIFTe. AUy
20 un3AU 2565, 910 https://www.bcg.in.th/green-economy/

(Y] [

a¥wdy Udunie wax TeBu Baga. (2555). nmsiwuIneunnudanaindnmuya.
TN USHITUNR a1v1a01UnnTIN AnzanIUnINTINANERS UINEIRE
Aaulns.

Mardiha, M., Nge, Z. Z., Chai, W. J., & Lim, J. L. (2021). Concrete Block with Partial
Replacement of Coarse Aggregate by Coconut Shell: A Review.
Multidisciplinary Applied Research and Innovation, 2(1), 25-35.

Sanjay, K. V., & Sagar, S. (2019). Use of Coconut Shell as Partly Substitution of
Coarse Aggregate — An Experimental Analysis. In American Institute of
Physics (AIP) Conference Proceedings 2158, (pp. 020021-1-020021-8).
25 September 2019. Madhya Pradesh: India.

Tomas, U., & Ganiron, Jr. (2013). Sustainable Management of Waste Coconut
Shells as Aggregates in Concrete Mixture. Journal of Engineering Science
and Technology Review, 6(5), 7-14.

Tomas, U., Ganiron, Jr., Nieves, U. G., & Tommy, U. G. (2017). Recycling of Waste
Coconut Shells as Substitute for Aggregates in Mix Proportioning of Concrete
Hollow Blocks. World Scientific News, 77(2), 107-123.

I 17 aduit 1 WNTAL-TQUI8Y 2565) 129



ACADEMIC JOURNAL
UTTARADIT RAJABHAT
UNIVERSITY




8

nsWAIILUUIIesszuUladaAnduasnisandulaifenguiuy

msiuneisafisadesleadiosusanlanaiawmiionauans
Uszmelng glilaanatenseuns asnsasguseysulagdszvisuad
DEVELOPMENT OF LOGISTICS AND TRAVEL MODE CHOICE
MODEL FOR WORLD HERITAGE TOURISM ALONG LOWER NORTH OF
THAILAND CONNECTIVITY LUANG PRABANG PROVINCE OF LAOS

Suiisu: 16 A 2564 2adnsal w¥iaalull, 21¥s2 RasNaw
?u%th‘U: 11 Q@Jﬂ’]WUﬁ 2565 WAy Szﬁﬂ'] I‘qu‘l‘l.ydl

Fufinauiu: 21 fwiey 2565 . -
Alongkorn Muangwai’, Wachira Wichitphongsa

and Thanida Khanongnuch'
1ﬁmzm¢ﬂuia§qmmmiu mwﬁwmﬁﬂiwﬁgﬁyammm
Faniafiwadlan 65000

'Faculty of Industrial Technology,

Pibulsongkram Rajabhat University, Phitsanulok 65000

“Corresponding author e-mail: wachira.tran@psru.ac.th

@;3 unnaEd

miAfoedall Hnguszasdiiioinssiltgunmuuazmataulassadisiugn
Wensveudisadiesusanlan Wonlesnamilonsuaisuaziiiomaranszui
TagAleszsinumensimundueadssiionuunannisussidiuiisleguvunes
Chopra 711 6 iy wazthindauaszisufun AU aessdenssuuuds
Wionmsiumeieadisauuladavansyaden (Multimodal Logit Model) vilsmsuds
IGUIQ‘LJVHUMWIIENL‘ﬁl‘EJ’JLLazLﬁ‘u’e]LL‘USLLUJWWQﬂWiﬁquLﬁ@ﬁﬂi%ﬁUﬂ’]iﬁmLﬁEJ’JL‘?IIEJEJIEN
seminnslesusanlanluouian man1sAnwmudn Tuiiufitiaundeudulaseadng
ﬁugmLLaz?ﬁéﬂuwmmazmﬂiumsﬁmLﬁm aunsanauauaInNfaansiadu
9e19h dlAsadngauuAuvudmauLeglusEAUR ﬁmmmﬁmuﬁgﬂuizﬁugﬁﬂm
warluseiuuiunddioiudneninlunisiiumne uenainisdeslosnisiunia
T wmawioudoaduilalifitn ndwenslufiuilduunameaiiondsmauiuay
Samssaadudinlvg wummamstauazdesdimassuamimieulnsadiaiugu

I 17 aduit 1 WNT1A-Slguie 2565) 131



msfmwwuuaessruuladafnduasnmsdnduladensuuuunmsifiumaieniisndeulsaiewsanian
mawmilonouans Usemalve dillemaianszun ans1sasgussyisulaeyssvivua aaensal el uazaAudue

d‘ U a & | A PN = I o < L3
iesesiulsinainvieanesiiiuinduluaunan Inenguiminiasnaneduaudnand
AdamBINITONEY oy walan glevie anshng wWundnlusuaun e
= S Ad v
Anuneliesvessruulnil YU a1ssuay lurasinunauniuiesweniny
ATAUARNYBIA UL TR I UAzIAUNIaN N AL DN VDALY
W g aduayulninnsunguiieasedndnyalligenadesiudnanininug
wazuIuNveguYy nauraulawazfagainieaiiedliidnandaniui sauds
NsuNlung st deuTadinamuUNISVUET NTNAIUITEUUTUAIASITNE SENINIUTENA
Weatvayuliinnswenlesnsviesfiervudunie ungaulusuieas

AdnAy: Leswsanlan, naAnssutnvieaiied, LuudnaeinsdensuluuNIsIAUN1a

@ Abstract

This research study and analysis of tourism supply chains and infrastructure
development linking tourism to World Heritage cities in the Lower North Cluster
1 in Thailand and Luang Prabang, Laos are the route that ready to develop both
of infrastructure and attractions. This research is study and analyze supply chain
tourism and related activities to analyze logistics tourism development then
presented like policies to develop supply chain tourism on that route. In analysis
process use the concept of supply chain assessment of Chopra in 6 sides:
and synthesize with the development of a multimodal Logit Model with the
utility function to develop the tourism supply chain and development approach
to enhance tourism between world heritage cities in the future. Results of supply
chain tourism found that the area is ready in infrastructure and tourism facilities
to respond the needs of tourists as well, road transport network, regional and
international airports but connection is not good enough. Tourism resources in
area are religious and cultural tourist attraction mostly. Development guidelines
should be prepare infrastructure to support the tourist volume that increasing.
The provinces that will be the center such as Phitsanulok, Sukhothai, and Uttaradit
should focus on infrastructure coverage to support traveling of tourists trends

to leave from city to travel. Support the grouping for create tourism cluster
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that is consistent with the area potential and community context, increase interest
and attract tourists to enter the area and modify transportation restrictions,

develop public transportation system for support travel connection on that route.

Keywords: World Heritage, Tourist Behavior, Mode Choice Models
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2. mydsradaya

msdrsateyanguidmneduinvieafiedfiaunsdaduladensuuuy
nsidunefeauestlsd Tasvinmsduniwaiuuuddediieaiisuuuiasiusunou
73R (Random Utility Model) :nnn1sdrmadoyalduuuanuniuiiauysaiiadu 360
WUUAUNY WAZLUUAUNNEMSUUSULNE ULaEATINA0UAINNYNABIVBILUUTIALY
60 fegna FuflsuiAssandrungusnegnafiivangan (Simon, Matthew, & Fred,
2011) fis¥y3n 200-400 ngufegns Ateswelumsliasginuuiiasssziavladn

nsiwuaikdstunsaswuuasimadenguiuunsiiuniaagldmus
fluansfsnnudnunizvessULuUMIAUN uaziuUsiude-iasugiavesiiiumis
Tnsusnfinrsanitu 2 uwng fedl

1) fsansuUsanldienazaiiunsifunasauduuu Generic attributes
WAEMILUTENYENNEIAL-LATYENAVDINAUN S
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sUBuuMsIAunsmilouiy fsuduusaldinguasiinniun1avewmnsukuuns
WUN9EAdLUSEANTYeI LU B uN Y

2. Rnsanduusalddnsuazinatlumsiiumariduluu Altemative-Specific
Attributes Ingsaauufigiuandindsmanauls wuituaaziuusazwansaiuly
senInadidenusazay Auegrislnaninagldiianlunisiiuniwinndn s
VEEANUNT UL BLNAININATIN Iumamﬁmmﬁagjﬁwﬂﬂé’ﬁﬁwmﬁ%ﬁL’Jmma"]ﬁ
T98NI1 UBNINUUINWIUTDLURRDASIFoUdauLanNmAenUlUTuLRazASIS oY Patil
Y A v Y & = o v oy L. a v =
muUswaidsasvioulviiuisnadnuazesfiden (Characteristic) Tudnanunile
Y =1 Y & = Iy d . v ~
AuUsiailuansliiutnudnuaeveaninien (Attributes) iy 1He3NnALAL
sunulunisiumsiivanaaiy Fefiansandudsaldienasalunisidunmaiy
UU Alternative-Specific Attributes

o A ° a Y} Aa .

AMIARLADNLUUINADIITNANTUIRNNUANANULUAUZENNG (Goodness of Fit)
- ° a a ) Y a a
ABLUUANABINNTITLUAIULUAIYDIRILUTAUNEIUITODTUNYNISLUASULUAIUB
fnUsnulaldueg1ed astdundninaeinlifiarsanfien Likelihood Ratio Index (0?)
wazUsziiuandesazanugndeddunisiiug wuudtaesiasinlyussyndldly

a ¢ & ° A n‘Ly ' ) Aaa Y

NMyiATIEiuleugasiionwuudnass Model-4 Wiasnlie p? Nianian wazseuay
N13AANITAANENIINLUUTIARINATNUMINNA TeaztdearaLandluniTan 3

M1319% 3 asuranTsasIsuuTIaeInIsaensuluuNIsAuN1

LUUaD9 Adjusted rho-square %Correct

Tnauuusiass (Model 2) MnAndussavsuasAannuasiuusians Sensadeu
mmmﬁaﬁaﬁuamwmﬁamI@Hﬁﬁmmm%mmEJ“UENﬁiﬁuﬂ%%m%ﬁﬁﬁmmgné’aq
AUVNALND NNIATIVADUAAMINEANYBILUUTIABY 1 p? AldTdwinfy 0384
uansuUUTaesEINsesUIeNgAnTIIveINduRaE1seglunaeTSU LY nsnsIaaey
anugnaedlagsilunsviiung (%Correct) nudrdanugnaeslunisiuesesay
74.61 ?jqﬁadwﬁmqqLﬁmwaﬁiamiﬁ'ﬂﬂﬂizqﬂﬁ% Fawansluaisad 4
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e I N i A o o
........... e
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............ s A
............. e
............. T
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........... s U
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............ TOURmmué’@umwmﬁm15780029
............ L

144 Uil 17 atiudl 1 @nsAu-Squieu 2565)



msfmwwuuaessruuladafnduasnmsdnduladensuuuunmsifiumaieniisndeulsaiewsanian
mawmilonouans Usemalve dillemaianszun ans1sasgussyisulaeyssvivua aaensal el uazaAudue

@ anuUs1gwamsddy
HANTIATIRIRUTENO UYLl UMUNMIVBulieInunTauLLIAnYad Chopra

a o

APULAINANEA NANTTU LarANUIAAAUILAULNAIWDULAET S7UD999AUTENDU

a

WeLlpadanAaaeny Pike (2008) wag Zailani, ranmanesh, Yusof, & Ansari (2015)
SAUDININSNEUNF I DANUAILINF ULV BUNITIUN U TUFIUYDILUUT1aDY
NSEANFULUUM AU NI UNG AN IUALENYAEYBITINVIB Y] TANUTIUERAAADY
[ @ 1 d‘ v | d‘ d‘ S ] | d‘
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ﬁug’]uuaz?aéﬁmammazmﬂiumiﬂauﬁm A1UNTONDUANBIAIIUABINTTYDS
tnvieaitorldifueten flAsewisauuIALIUEIMNIaULLALEINIAEUINIUS YU
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mpsfidmsunsdentdsaln (ASC_RAIL) fifiedosmnaduuin (1.089) wandliidiui
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fuasensdonifunsiurieniion Saismunienduuin (2266, 2.160, 1.343 uas
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WagAUAINNANENNeTATENTDIELAUNI (Taste Heterogeneity)
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@ Abstract

The objective of this research was to study of health literacy relationship
to prevention behavior of coronavirus 2019 disease undergraduate students in
Krungthon Chiangrai College of Technology Thai-Germany, Muang District,
Chiang Rai Province. A simple random sampling method was used to select
231 sample. Data were analyzed by using Percentage, Mean, Standard deviation,
and Spearman’s Correlation Coefficient.

Results show that most of the students were male (64.50%). The average
age was 18.90 years old. The majority of the students were Hmong ethnic group
(48.70%) and following by Akha (26.90%) and Lahu (17.90%) respectively.
The overall health literacy score was 3.73 (S.D. = 0.8). Four out of 5 health
literacy skill domains were high level score whereas the decision skill domain
was moderate level score (Mean = 3.36, S.D. = 0.67). Health literacy among
undergraduate students were moderate positive correlation to COVID-19
prevention behavior (r = 0.321, p < 0.001).

The results of this study can study more in other institute for find out
factors relevance this study and should be plan to promote students’ readiness
to protect themselves in situations when there is a new outbreak of disease in
family reunification, educational institutions, and communities follow new normal

measures seriously and continuously every day.

Keywords: Health Literacy, Prevention Behavior Disease, Coronavirus 2019 Disease
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@ Abstract

The purpose of this research was to analyze the capability of the production
process of the Tamarind Processing Machinery for community businesses.
The research was divided into 2 phases. Phase 1 was to take 1 kg of giant sour
tamarind, which had been peeled and mixed with sugar, salt, and chili powder,
and put it into the input channel for transport to the leaf set. Knife-cut tamarind
pieces with similar quality and faster than using manual labor. In the first round,
one round of tamarind is cut, and in the second, two rounds of tamarind are
cut. In each round, 200 ¢ of tamarind are randomly selected from 1 production
(1 ke of tamarind). The length of the tamarind is measured, and the tamarind
is analyzed in the production process of the machine. Research found that to
be defined as the qualifications and capabilities of machines, to produce 1 kg
of tamarind, the machine takes an average of 1.04 minutes, which is 59.31
times faster than manual labor. The amount of loss of raw materials from the
use of machines is approximately 6.67% more than that of manual labor, and
the resulting work piece shape will not be as uneven as the production from
labor. As for the process capability analysis, it was found that the capability
of the production process was only at a confidence level of 95.45 percent, or at
a level of 1-20. Increase production capacity, which can reduce time, reduce

procedures, and reduce the amount of labor. Increase cleanliness standards in
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the production process, leading to higher standards of products and products.
Increase confidence in the products of community businesses to be able to

compete with the big competitors.

Keywords: Processing Machinery, Tamarind, Community Enterprise
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ANASANTUYDIAIUETS e?fwmm%umuﬁlﬁ%aeﬁzij 1-4 wuiwes dnlunmsuseiiy
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N5¥UUN1T (Process Capability Index) M3 2 Usslan Usenounignuinlein
ANUAINITOTOVBINTLUIUNTT (Actual Capability: Cpk) A (Actual Process Capacity
Index: P) &avia C, uag P, Ao duilildiannuannsoiuiaieesnssuiung
Wuieatiu usdnstunssn C ldarfidovesusiazngudesunmuiameiyesniy
\eavusnnsgiu wd P Tddeyavianun (Dangprasirt, 2005) lngansnsnnanlddudu
Tainnszuaunisianuanunsaiiesta wagidulyaudeulalunisuanfidivuald
= | U sayq va a L. Y2 o Au
w3kl wadnshlafeAuaImIsauasNannIn (Productivity) THdud@inAmunIm
a d‘ 2 d{ o 1 a dl ds(
YDIHANGNVBAATEIINT (Douglas, 2013) BlUduMTFILVDINTEUIUNTHANNGITY
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@ SanuUs:zavan1s3oy
PATEAAVILENLNTAVBINTLUIUNINENYRUATRIINSUUTFULE VR IndmSU
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@ 535d110un1s39y
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Input Output
1. yaluflngdin 1. ANANLITOVDINTTUIUNTNAR
2. YAAYNULVUM > 1.1 actual capability (C,,)
3. Usunaudmgaudageaunay 1.2 process capacity index (P,,)

2. HANNINUDILATBITNT (productivity)

JUN 1 nIoULWIARlUNTEBNKUUNTEUIUNTVINITY
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2.1 ANSNNABIINNNITHAA 1 FBUAITNINIU

HAANSIINAITIN 3 LAAIAN U VRITULEUINTAINL1IDY T8I
0.9-4.3 WuRAIAT 3NN1TUTEIUAMUEINITAVDINTEUIUNITVBINGUAIDE
o QHJ 1 U a0 Y a U 1 2 d‘
U 300 TU WU A1 P uas P YaInszUUNsiaAlnalfesiy dewaliaade

v o Y P ! \ o Aa £ & o

InaidssiuAnasdadudntvng Aanuduwlsiiadunmualutoya (P,) uaz
durnunUsiusinenguees (C ) Sdwiiiu 0.83 Femndn P, uag C, douni
1 Fefiednszuiunsdilifunin wifdeglusediv 26 (2 Sigma Level) (Rehman,
2019) %39N58UIUNTSHANUTRIUUSEUIUSDEAL 95.45 NALlnvadR Na1Ae
MINAITUIAINEINITAVDINTEUIUNITHENINNTAUNARATNS T LA ToyaRU
A o ) | a v & P Y] A & a
ANULMY 6 T4 8NV WnEan 1 a1udu lneldnsesdnsiasest Tanianasnu
YOUAYAINVOULIAT DA UAR LA (lower specification limit) azdiA1viIAU
3,333 1 VUAIINUVDULURTBAINUANIUUU (Upper specification limit) agiuszune
16,667 U WHINHILNUVBIUTEBINSNIVUA NUI1D1LLIBVDNFLINNATLUIUAT
HARYY 20,000 Fu UavusaruIzevedsUsyinn 5,201.11 ¥y Nllauasgu
ANVDULIATDANAUANIUAN WAL UTZU 5,099.54 Fu NVBULVATDANNAUAA UYL
FIUVUA 11,556 Fu
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Process Capability Report for A1, ..., A6

LSL Target USL
Process Data | | | —— Overall
1 | | === Within
Target 2 = =
ust 4 ' Overall Capability
Sample Mean  2.48133 | Pp 072
sample N 300 | PPL 0.7
StDev(Overall) 0.697045 | PPU 0.73
StDev(Within)  0.593664 Ppk 071
I Cpm 0.39
| Potential (Within) Capability
I Cp 084
I CPL 083
| CPU 085
| Cpk 083
|
|
|
|

12 18 24 30 36 42

Performance
Observed Expected Overall Expected Within

PPM < LSL 333333 16786.51 6293.66
PPM > USL  16666.67 14676.15 5261.94

PPM Total  20000.00 31462.65 11555.60

JUN 5 ANUENNNTOVDINTLUIUNTVDIINNSAA 1 TOUNTIINY

2.2 N1SNAABIIINNITHAA 2 FBUNITVNUY

SnwnzvotusuardvuindnasnnmnUisuiisuiunisnnass
sUuuUl 1 Taefinnueniegasning 0.8-3.5 wufuns Seidunuuisddinsgiu
FNIaAsFIUTifIvuA 2NN5UTEEUANAINNTIUBINTEUILYBING UAIDE NS
$1u9n 300 Fu WU A P uag P, vosnszurunsiinsistuinnlunisuiunsudn
Tunms dsaliriades@inanasilénnssuiunsandilvgasdaioond
Andmang uagmnitansanand P was C, ety 0.53 aguandlifiuiney
annsaveInIEUIUNsSiliiessau 26 (Rehman, 2019) wianszuaunsiianundesiu
yifeSeuay 95.45 fiazldvesh nanife MNRIISANANLAILNTOTBINTEUILNISHAR
mnmsé’qLﬂmmaﬁwéﬁlﬁmﬂ%’agaauﬁLﬁumﬁq 6 Yu axnuT vnuan 1 & Ingld
\n3asdnsiedestl lonaiaznureaduanvoundoimunduansUssanas 13,334 Hu
wAElUNUVDURLINVBULIATEATRUAR UV LAVINAINTUIINAUNUVDIUTEIINT
Jronun awnuhenanureadeannszuiunsndaiilllfinesyuannveusdeimun
FruasUsyanm 57,111 3u Gsdormnninnisdmdfiesseuien ualinuvesde
NVOULATDNIAUAPIULY astAaziy (Within Capacity) agl90UadldsUszun
55,634 3u IndiAuansnanlagnInsau (Overall Capacity)
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M3 4 NENIVARBUANIDENTUNULNBVIAZOUAIINENTIVRINTEUIUMS 6 U
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Process Capability Report for B], ..., B6

LsL Target usL
Process Data | —— Overall
LSL 1 | — — — Within
Target 2 o
usL 4 | Overall Capability
Sample Mean 158167 | Pp 136
Sample N 300 | PPL 053
StDev(Overall) 0.368261 | PPU 219
StDev(Within) 0.365249 Ppk 053
| Cpm 060 |
| Potential (Within) Capability
I cp 137
| CPL 053
| CPU 221
| Cpk 053
|
|
|
|
|
|

10 15 20 25 30 35 40

Performance

Observed Expected Overall Expected Within
PPM < LSL 1333333 5711105 55633.66
PPM > USL 0.00 0.00 0.00
PPM Total  13333.33 5711105 55633.66

5UN 6 ANUANNNTOVDINTLUIUNTVDIIINNTAA 2 TOUNTHINY

HINU UINUSHUNEUANMUEINITOVDINTEUIUNITNAADING 2 SULUU AgnuN
nsAnLiies 1 5Un1siau aunsaliaunmianit auevesduaulnglfgeiu
ﬁaulmﬁng’ﬂizﬂaumiﬁmmimmdw FIMNNIITUNNTIANUTDLUNNNNAUR AL
#11150VDINTEUIUNTHANILDELNTEAU 26 TUvnieIAMLAINITIVRINTEUIUNMINITHA
2 sounsvinu daldfiesedu 20 deudsusihliguszneunisidnisdnuies 1 seu

1 I @ = 1 'y} = ‘i’ | a
weiag19lsinny vaudsluwras TuaINNTLUIUNITEIIUINDS 11,556 TURDNISHAN
NIIAUTU (Defects per Million Opportunities: DPMO) miniUSeutigufiuanuautalig

o nl' 1 @ v A I ¥ I 1 ¥ nl' a 1 'y}
nsvnunanas 58.31 wih AddehAuAmmnnIuukssundslvluwdag Ju
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Y9I IAUANAMNINLALLY six sigma (Bhisham & Walker, 2007) uifmndndiuiu
2 50U Fudlouzvudvuindnas wasiiEstunzvvunadnilyldvunniitinun
WNTY aiqmaﬁﬂﬁm’mamﬁmmﬂizmumiammagjﬁizﬁu 16 Wiy Sawusih
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